6, 1900—Vor, XC. 


THE PARIS EXHIBITION. 


Ir has already been mentioned that England does not 
take part in this Exhibition in any such proportion as 
fairly represents her real importance in the industrial 
world, nor in a manner testifying to a belief that this is 
an opportunity favourable to the extension and mainten- 
ance of her trade interests. Although this is true, taking 
the Exhibition as a whole, it may be fairly said that the 
textile industries form a remarkable exception. Man- 
chester, Nottingham, and Northampton, not to mention 
other less important districts, are strongly represented in 
this group. Although these textile industries—which, 
by-the-bye, according to the classification, include boot- 


*making—are dependent, as almost every other industry 


is, upon machinery and upon engineering inventive and 
constructive ability, still it would take us outside the 
sphere of this journal to attempt any criticism of this 
portion of the great show. In passing, however, we are 
tempted to deviate for a moment from engineering into 
the region of fine art, for the purpose of mentioning that 
in respect of high art in silk cau Sake takes easily a 
first place in this world’s fair. The Japanese em- 
broideries are one of the two things best worth seeing 
this year in Paris. They are marvels of artistic skill, 
beauty, and finish, which overwhelm with astonishment 
every artist who goes to examine them. The old high- 
class Japanese embroideries have long been known for 
their exquisite workmanship and choice harmonies of 
colour. These modern productions surpass théold work- 
manship in a most remarkable manner in artistic truth 
and poetic conception of design. They announce for the 
first time to the world that the Japanese artist has learnt 
both geometric and aérial perspective in landscape painting, 
and has known how to give effect to his new knowledge 
with all the old unsurpassable hand skill and cunning in 
the manipulation of colour. Itis hardly too much to say 
that he has introduced a new art, in which are com- 
bined the excellences of a high class of landscape oil 
painting with the extraordinary brilliance and delicacy of 
colouring obtainable from oriental silks. 

But this is a digression both from engineering and from 
the place of the English in the general show. One other 
section, namely, that of agricultural engines, may be 
fairly excluded from the general rule of the non-repre- 
sentation of English engineering. A very fair show is 
made in this department. Marshall, Sons, and Co. show 
several excellent engines, a road roller, and some agricul- 
tural machines. One of these engines is of their semi- 

rtable pattern with the engine placed under the boiler 

arrel, in front of the lower part of the fire-box, and 
lying upon its own bed-plate. This amounts to mounting 
the boiler upon the top of the engine, instead of the 
= on the top of the boiler, and it is apparently the 
only sample of this arrangement to be seen in the Exhi- 
bition. Ransome, Sims, and Jefferies also contribute 
engines of remarkably fine finish, and threshing and 
other machines. It is curious that this firm and 
Fowler and Co. should be the only English firms 
who exhibit ploughs. It is suggested that ‘ culti- 
vators’’ haye taken the place of sarc, but plenty of 
continental firms exhibit quantities of ploughs, and this 
proves that there must still be a demand for them. A 
—— engine and a road locomotive go along with 
Fowler’s plough. Then Clayton and Shuttleworth, Ruston, 
Proctor, and Co., Richard Garrett and Sons, R. Hornsby 
and Sons, and several others have interesting exhibits. 
The firms we have mentioned, the character of whose 
work is well known to our readers, indicate that the 
English section is fairly represented in this department of 
machinery. They easily take rank before, at least the 
French machines of the same type. We should not 
omit to mention that Canada prevents its existence being 
forgotten by the exhibit of Massey, Harris, and Co. 

In connection with agricultural engines, it is right to 
mention that Garrett, Smith, and Co., whose works 
are at Magdeburg, exhibit a semi-portable, whose 
design appears, after careful examination, to be an exact 
copy of that of R. Wolf and Co., also of Magdeburg. The 
name of the firm suggests an English origin, and this, 
therefore, seems the fitting place to mention the coin- 
cidence alluded to. 

In machine tools England makes a sufficient show to 
suggest that she has not entirely abandoned this trade to 
her American cousins, but it is a. very small one. It is 
excellent in quality so far as it goes. The Massey steam 
hammer rs in several sizes and in extremely trim 
form, and becomes alternately noisy and silent in its 
working according to the desires of the crowd of-on- 
lookers. Smith and Coventry show a number of small 
tools, among which appears a novelty in the shape of a 
bevel wheel tooth planer of such ingenious construction 
that it must form the subject of a separate notice. We 
will also at a subsequent date take special notice of the 


excellent tools exhibited by Ward and Co., of Birming- 
ham, and by G. Richards and Co., of Broadheath. The 
tools of Kendall and Gent, and of Alfred Herbert, are 
also represented by specimens of small size. The section 
may be described as eminently respectable, one of which 
no Englishman has the slightest need to be ashamed ; 
but of the existence of a great machine-tool manufac- 
turing industry in Britain there is not the shadow of a 
suggestion. 

It is not remarkable that Britain does not exhibit 
marine engines. No other country does so except 
Holland, from which comes a diagonal paddle-wheel 
triple-expansion engine of 675 indicated horse-power, 
built by Diepeveen, Lels and Smit, of Kinderdijk, of 
which it is kindest to say nothing. In none of the 
great international exhibitions has there ever been 
attempted any real representation of marine engines. 
They are too big and heavy, they occupy too much 
floor space and headroom, their transportation and 
temporary erection would cost too much to allow of 
effective exhibits being practicable. Neither Greenock 
nor Belfast could therefore be expected to make their 
presence felt in Paris on this occasion. 

As regards Scotland’s total share in this display of 
mechanical engineering, its complete catalogue is a short 
one, namely, G. and J. Weir, Glasgow, pumps; Nobel’s 
Company, Glasgow, explosives; J. White, Glasgow, 
instruments. . 

Equally short is the catalogue of British electric enter- 
prise as testified to in the Paris Exhibition. Glover and 
Co., Belshaw and Co., the Simplex Steel Conduit Com- 
pany, and Cowans, Limited, show some wires, cables, 
and switches. Mather and Platt have a dynamo which 
promises to supply, at some later date before Christmas, 
850 kilowatts of electric current, and Siemens Brothers 
and Co. have one dynamo which is expected, also at 
some indefinite future date, to furnish between 1000 and 
1500 kilowatts electric power. Are British electric manu- 
factures so widely accepted the world over, and so fear- 
less of competition from Americans, Germans, and 
French, that they need no bigger advertisement than 
this ? 

But it is when one approaches the English section 
among the steam engines that the patriotic reporter 
feels desperate, and his heart grows faint. It is true that 
a Willans and Robinson engine of 2400 horse-power has 
slowly gathered its parts together during these last six 
months, and is now, in July, lifting its head towards the 
crystal dome of the Palace of Electricity. It is rumoured 
that nearly all its working parts have at last been put in 
their right places, and that after many weeks some 
steam has at length been let inside. If the result be 
happy, as thereis every reason to expectit to be, the electric 
illuminations of the autumn f¢tes may be materially more 
brilliant than those of the summer; but it seems a pity 
that England should be responsible for the millions of 
people of all nationalities who have already visited the 
Exhibition failing to see part of what has been officially 
promised them. 

It is also true that Galloways Limited are putting up 
alongside the Willans, another vertical engine of 600 
horse-power, which, when ready, is to drive the Mather and 
Platt dynamo. At one time it was thought that Galloway 
would beat Willans in the frantic race for a July start. 
But latterly cartloads of non-conducting cement have been 
brought in apparently with the object of burying the 
Galloway engine in the premature grave of the still-born 
infant, and its form is now gradually disappearing under 
the strata of cement being A seorsosre § over body and limb. 
It was suggested that continental engineers, being 
abashed at their own lack of high-class workmanship 
and finish, had fallen upon this English engine in brute 
force, and had, in pure fiendish malignity, adopted this 
method of suppressing its beauties. But this rumour 
must be false—as so many other Paris rumours are— 
because those in pera of the continental engines and 
machines in the neighbourhood of the English section 
are, one and all, complaining of the damage done to their 
own exhibits by the intolerable clouds of dust and floods 
of mud emanating from this centre of the cement 
industry. 

Small engines, which have the merit of having been 
ready for display and work for some time past, are exhibited 
by Garrett and Sons, Marshall, Sons, and Co., Ruston, 
Proctor and Co., Tangyes Limited, and Robey and Co. 
Of the two latter cnealas exhibits we have something 
further to say later on. 
steam turbines. 

This is all that the United Kingdom produces here, Eng- 
lish engineers are familiar with the class of workmanship 
indicated by the names we have quoted, and no one will be 
ashamed to place it alongside the similar work of any other 
part of the world. Butit would be mere abuse of words to. 
assert that this exhibit is calculated to give to the outside 
world the faintest notion of what Britain and Ireland can do 


There are also two Parsons’ 


and is doing in engineering. Will the outside world, who 
are congregating here in Paris in millions, actually take 
it as a fair measure of our modern industrial importance ? 
The fact that the outside world is here in millions is not 
in doubt. One hears almost more German, Russian, and 
Italian than French spoken in the Exhibition, in the 
streets, and in the restaurants. Those who know techni- 
cally and professionally what is going on round the globe 
will, of course, not fall into the error of estimating our 
capacity and our importance from this display of it. But 
this is a very small percentage of the millions, and it is 
not upon this best-instructed percentage that the Exhi- 
bition is intended to have any great educative and in- 
forming influence. The majority are apt to draw the 
conclusion that from its high position Britain has, in in- 
dustrial civilisation, begun to sink towards the position 
of the proverbial quantité negligeable. If they do so, 
this conception on their part, however unjustifiable as 
things are to-day, will have a future great effect 
towards making its actual fulfilment a possibility. 
Above all, the extraordinary slowness oe delay in 
finishing the chief two English engines, a dilatoriness 
which has been obtrusive, and almost ostentatious, pro- 
duce a bad effect. However admirable these two engines 
may be in design and workmanship, as beyond question 
they are, it would have been better if they had not been 
there.. The seeming deliberation of the delay and 
absence of effort to ‘‘make done’ with it, seems in the 
eyes of many foreigners, and not only Frenchmen, offen- 
sive and insulting. 

Tangyes Limited, of Soho, exhibit running, but with 
hardly any load on, two gas engines; one of 60 brake 
horse-power at 160 revolutions, and the other of 9 brake 
horse-power at 290 revolutions per minute. Metallic, 
instead of asbestos, joints have been used in all parts 
requiring to be often disconnected, and they have a new 
cut-off gear which economically reduces the gas consump- 
tion when the load is light. The larger engine is 
arranged to start under special low-pressure explosion 
impulses. Their stand also contains several steam 
engines and‘steam pumps, namely, a 10in. by 20in. 
horizontal ‘“‘ Tangye-Johnson”’ expansion gear engine ; 
another 8in. by 16in. stroke, with the same gear and the 
“ bayonet ” type of girder frame ; a 10in. by 10in. stroke 
vertical engine with piston valve and shaft governor; and 
a Special,” a ‘* Duplex,” and alow-lift centrifugal pump. 
They show also two ig pe engines, one of 4 horse- 
power in the Champs de Mars, and one of 6 horse-power 
at Vincennes. 

Robey and Co. deserve to have it mentioned that they 
were first ready in the English section. Their 550 horse- 
power horizontal compound engine has been running for 
a long time daily, doing useful work in electric current 
supply. The two cylinders lie parallel, and work on over- 
hung cranks at the two ends of the shaft. Between the 
two bearings is mounted a 350-kilowatt by 250-volt 
dynamo built by Scott and Mountain. The cylinders are 
20in. and 354in. by 42in. stroke, the revoluwons, per 
minute being 90, the mean piston speed is 630ft. per 
minute. The admission is by lift valves with a trip of 
simple construction, the lifting pallet being given an in- 
variable path. The lifting lever has its fulcrum in a pair 
of slide blocks. The guides in which these blocks rest 
are horizontal, and the governor lever shifts the fulcrum 
out and in to vary the cut-off by bringing the outer end of 
the lift lever more or less under the pallet. The governor 
has hardly any work to do, the working pressure 
on the block guides being wholly vertical, and the blocks 
being quite free of all pressure every revolution during 
the time the valve remains seated. The cut-off is sensi- 
tively controlled’ by ‘a Richardson’s magneto-electric 
governor, operating by change of voltage at the terminals 
of the dynamo. This governor has been illustrated in 
the “ Proceedings ”’ of the Institution of Civil Engineers, 
but there are additions to the construction which we will 
illustrate in another issue. It consumes 0°15 kilowatt. 
If a short circuit occurs, this attachment at once shuts 
the throttle valve. The electric governor is backed up 
by a speed governor, adjusted to act ata speed slightly 
higher than that at which the electric — operates. 
The. cut-off in the low-pressure cylinder is adjusted by 
hand. The exhausts are also lift valves. The normal 
high-pressure cylinder cut-off for 550 horse-power is }. 
With initial steam pressure of 6 atmospheres and 
injection condensation, the steam consumption. in 
normal running is stated to be 6 kilos. = 12} lb. 
a eye hour. The cut-off in the large cylin- 

er is 4. 

In the gallery of the English Mechanical Section there 
are several creditable exhibitions. The Mossberg Roller 
Bearing Company and the Roller Bearings Company 
have stands side by side. Leather belts are shown by 
Sampson and Co., and by the Rossendale Belting Com- 
pany. Merryweather and Sons, Mather and Platt, and 


Samuelson and Co. have also exhibits in the gallery, 
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Here, also, we find side by side the interesting stands 
of G. Salter and Co., and of W. and T. Avery, Limited, 
of Birmingham. Salter and Co. exhibit a large collection 
of beautifully made springs of all strengths, from the 
tiniest and most delicate to the most powerful, and of all 
possible shapes. One spiral spring exhibited weighs as 
much as 7 cwt., and will safely carry 47 tons. It is 
mede of round steel, 3in. in diameter, coiled to 5}in. 
pitch, with an outside diameter of 15}in. Its 7} coils 
together give a deflection of lin. per 2} tons. 
Another spiral spring is made of ribbon steel of rect- 
angular section, Tein. parallel to axis of coil by Jin. 
aoe: It has a diameter of 1Zin., and an unstrained 
length of 18}in. This beautiful spring has 240 coils, and 
stretches 17}in. per 1 0z. weight applied to it. The 
variety of purposes for which this firm supply springs is 
curiously t. It is a matter of considerable difficulty 
to get oiaun temper throughout the great mass of the 
big springs used in railway siding - buffers and in 
ts) nce-recoils, and no less difficult a matter to 
obtain the combination of great flexibility and 
great ultimate safe load within small bulk de- 
manded for many technical purposes. A recent de- 
velopment in this latter direction has been the use of a 
flat rectangular section of steel, the large dimension of 
the rectangle being radial and the small one parallel to 
the axis of the spring coil. This shape gives greatly 
increased flexibility per coil; but it is evidently a matter 
requiring high manipulative skill and experience to roll 
up a coil of this shape, harden, and temper it, so that it 
will not twist out of shape enough to produce measurable 
want of uniformity in the pitch and diameter of the coil. 
Fortunately, the comparatively thin section of metal is 
favourable to the obtaining of uniform temper throughout 
the thickness and throughout the whole length. Salter’s 
tension ratchets and draw tongs for telegraph and tele- 

hone wires, which measure the pull with which the line 
is drawn up in erection, have been of the greatest utility, 
and are exhibited here in several improved forms. Their 
spring balances begin at the top of the scale with 9 tons, 
and at the other end we have those weighing 1 oz. divided 
to + drachms, and in French measure weighing 
50 grammes divided to 2} grammes. The new Salter 
typewriter is creating a great deal of lively interest, and 
among the American competing firms some practical 
envy. 

On W. and T. Avery's stand one sees many forms of self- 
registering weighing platforms and cranes up to 10 tons, 
and drawings of an automatic weighing platform for 
110-ton railway trucks. The three rails on this platform 
give the two gauges, 4ft. 8}in. and 7ft., and the length 
permits of a wheel base of 25ft. being run on to it. Also 
very ingenious automatic grain, cement, and flour scales, 
and mixers. These weigh out of a hopper into each bag 
attached under it an exact quantity of material, over 
95 per cent. of which is let down quickly in arush, while 
the last portion is made to “dribble” through. This com- 
bination of rapid free filling, with the dribble for the 
final control and adjustment, leads to saving of time and 
great exactitude in weighing. 

Schaeffer and Budenberg also have a very fine ex- 
hibit of their well-known high class gauges and auto- 
matic recorders. 


It may be stated here for convenience of reference, that 
the names of the members of the jury in Class 19, 
Steam Engines and Boilers, are as follows :—M. Hirsch, 

resident, of Paris; M. Lanz, vice-president, of Mann- 
eim, Germany; M. Pfaff, Austria; M. Timmerman, 
Belgium; Mr. Le Blanc, United States; Mr. Bryan 
Donkin, Great Britain; Professor Soldini, Italy; M. 
Stock, Holland; Professor Doepp, Russia; M. Nycande, 
Sweden; Professor Stodola, Switzerland; M. Roth, 
Hungary. For France :—-Messrs. Debize, Tanquier, 
Flipot, Garnier, Liebant, Levy, Roser, Dorel, Imbert, and 
Professor Sauvage; M. Compére, secretary; M. Walcke- 
naar, rapporteur. 


THE GAS SUPPLY OF THE METROPOLIS. 
No. I. 

We have referred from time to time this year, and 
notably in our report of the proceedings at the annual 
meeting of the Institution of Gas Engineers in May last, 
to the many important measures dealing with the gas 
supply of the metropolis which were before Parliament. 
The Committee of the House of Commons to which was 
entrusted the fate of these measures has given them long 
and painstaking consideration, and with respect to one 
only of the many important issues involved, are we dis- 
posed to challenge the wisdom of its decisions. As the 
statutory obligations of the metropolitan gas companies 
in the past, and the alterations therein which this Com- 
mittee was asked to sanction, are by no means generally 
understood, we propose briefly to state the significant 
points, and to offer some remarks on the trend of the 
Committee’s decisions. 

Five bodies have been deeply concerned in the recently 
promoted Bills on the gas supply of the metropolis. 
They are the three gas companies, which supply the area 
known in gas affairs as the metropolis, viz., the Gas 
Light, and Coke Company, the South Metropolitan 
Gas Company, and the Commercial Gas Company, 
and the two “controlling authorities” in the same 
area, viz., the Corporation of the City of London, 
and the London County Council. The Corporation is 
directly concerned only with the Gas Light and Coke 
Company’s supply, which extends throughout the City. 
The London County Council, on the other hand, is con- 
cerned with the eupply to the remainder of that company’s 
district, and to the districts of the other two companies. 
A sixth body, known as the Gas Referees, a creation of 
the existing Metropolitan Gas Acts, was frequently 
referred to in the evidence on the recent Bills. Accord- 
ing to the Acts, this body consists of three competent and 
impartial persons, one at least of them having practical 
knowledge and experience in the manufacture and supply 


of gas. The appointment of these persons is vested in 
the Board of Trade. The duties of the body include 
the prescription of the maximum amount of impurity 
with which the gas supplied may be charged, the manner 
in which testings of illuminating power, pressure, and 
purity are to be conducted, and the situation and number 
of the places at which such testings are to be made. 
The testings, however, are to be conducted, not by the 
Referees, but by the controlling authorities, subject to 
the prescription of the Referees. The Acts require the 
companies, under penalty of forfeitures, to supply gas 
which, when tested according to that prescription, 
shall fulfil the following conditions:—It shall give 
a light equal in intensity to the light of 16 standard 
sh. i when the gas is consumed in a specified Argand 
burner at the rate of five cubic feet per hour; it shall 
free from sulphuretted hydrogen, and not charged with 
more than the maximum amounts allowed by the 
Referees of other impurities ; it shall be at not less than 
a specified pressure. 

The chief issues of the recent Bills concerned —- 
in these conditions. In the first place, the London 
County Council sought to make any consumer’s premises 
a place at which testings of illuminating power might be 
carried out, and the gas company liable to forfeitures in 
the event of deficiencies being found at any such place. 
The Council brought forward a mass of expert evidence 
purporting to show that the consumer did not, as a rule, 
receive gas of the statutory illuminating power, though 
the returns from the testing places prescribed by the 
Referees indicated no deficiency in this respect. This 
evidence showed that the Council’s experts had been able 
to make testings on certain premises—chiefly Board 
Schools—the results of which favoured the assumption 
that the gas there tested was not of the illuminating 
power which the companies were under obligation to fur- 
nish at the testing places prescribed by the Referees. 
This much, and Hethe more, did the Council’s experts 
show. Merely on the strength of their evidence 
in this direction, the Council asked the Committee 
of the House of Commons to sanction testings of 
illuminating power on consumers’ premises. It is 
true that the Council’s proposal was ultimately 
shorn of much of its venom in the vain hope that the 
Committee might thus be induced to give the Council 
even some little additional power in the control of the 
metropolitan gas supply. We are inclined to think the 
companies would not have found their pre-existing 
obligations: greatly increased. by the provisions of the 
Bill as it was ultimately adopted by the Council. It 
was to be left in the hands of the Referees to decide 
at what places, and under what conditions, the testings 
could be made, and we question if the Council would 
have found that they had gained much by the change 
from definitely fixed testing-places had the Bill been 
passed. The testings made earlier by the Council’s 
experts, and quoted in evidence, were not made under 
conditions in any way comparable with those now laid 
down by the Referees for observance in the existing 
fixed testing places. They were, we gather from the 
evidence, for the most part, if not entirely, made with a 
bar photometer, on which actual candles, or some un- 
official standards of light, must have been employed, and 
the gas was drawn from a consumer’s service, in which a 
meter, many bends, and probably deposits of naphtha- 
lene or other substances, intervened between the photo- 
meter and the street main. Now, a bar photometer is a 
very treacherous instrument except under very special 
conditions, owing to danger of reflected or extraneous 
light reaching the two sides of the dise in dispropor- 
tionate degrees. It is easy with it unintentionally to 
enhance the value of the feebler of the two lights under 
comparison, and as, in gas testing, this is the candle or 
other standard, the value assigned to the gas flame is 
accordingly depreciated. In the next place, candles— 
which are at best discredited—when used in a large room, 
in which the air is never quite still, are wholly unreliable. 
The same objections do not apply to the present table 
photometer and standard lamp as prescribed for use in 
the official testing places. It is true that witnesses for 
the gas companies endeavoured to show that even these 
instruments demanded the use of a specially adapted 
room in order to give trustworthy results; but their evi- 
dence on this point might readily have been rebutted if 
the Council had taken proper steps to meet it. A 
specially adapted room is necessary for a bar photometer, 
Smingeey 4 if actual candles are used as the standard 
ight, but it does not appear essential with the present 
official table photometer. Lastly, the services to the 
official testing places must, according to the Referees’ 
“ange acon proceed directly from the street main, and 

without tap or branch or provision for connection 
of any kind outside the testing place. Moreover, pro- 
vision is made for cleansing the service pipe in case 
obstruction is found, or a deposit of naphthalene is 
suspected. It is certain that the Board Schools, &c., at 
which the Council's experts made their testings, were not 
supplied through services such as the Referees require in 
the case of official testing places, and it is unlikely that 
the gas company was affordéd an opportunity of cleans- 
ing the service before a testing was made. It is un- 
certain how great an effect consumers’ meters, and 
tortuous and dirty services have on the illuminating 
power of gas, but we may take it that the Referees have 
not made their prescription as to the services to the 
official testing places without good grounds for believing 
it necessary. We see, therefore, that for several reasons 
the testings, of which the results were put forward in 
evidence by the London County Council in its attempt to 
show that the official testing places did not adequately 
protect the consumer, were in several important points 
carried out under conditions not comparable with those 
laid down by the Referees for observance at the official 
testing places. Hence it is not surprising that the test- 


ings of the Council’s experts at Board Schools, &c., made 
the gas appear of lower illuminating power—frequently 
by as much as two candles—than the official tests indi- 
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cated. The wonder is that the discrepancies were not 
even greater. One point of importance which was 
referred to by the gas companies’ witnesses was the fact 
that Board Schools usually are in bye streets fed by small 
gas mains, whereas it is the practice to draw the sup- 
plies for official testing places from large mains, in which 
there always flows a good stream of gas. The Council’s 
experts ignored the fact that gas deteriorates in quality in 
small and stagnant niains. 

We thus see that the testings made by the Council’s 
experts during several years would not bear critical inves- 
tigation, and that they did not prove that the gas supply 
of the metropolis in general was less good than appeared 
from the returns of the official testing places, though it 
was the contention of the Council that they did prove 
The Committee of the House of Commons, how- 
ever, saw that the existing system of controlling the 
quality of the gas supply was satisfactory, and refused to 
give the Council power to harass the gas companies by 
peripatetic testings. We firmly believe that the Com- 
mittee was well advised in throwing out the Council’s 
Bill; and we regret that so much money, provided out of 
the rates, has been wasted in this abortive attempt to 
endow the Council with additional power for mischief. 
The evidence laid before the Committee on this Bill was, 
as a whole, unsatisfactory, and certain experts on both 
sides left the Committee-room with reputations less 
fair than when they entered it. The Corporation of the 
City of London alone, of the five bodies interested in the 
Bill, did not lose dignity in the course of the ordeal. It 
did not want the peripatetic testings, and had the courage 
to instruct its representatives to say so, though it re- 
mained throughout fully alive to the true interests of the 
gas consumers among its citizens. 

The Gas Light and Coke Company promoted a Bill to 
enable it to raise additional capital. Though it was 
shown that the capital was urgently required, and though 
the method by which it was proposed to raise it was 
economically sound, the Committee threw out the Bill, 
evidently because the company had entirely ignored the 
recommendations of the Committee of the House of 
Commons which was appointed to inquire into the powers 
of charge of the metropolitan gas companies, and reported 
in July last that a number of radical changes should be 
made in the case of the powers of the Gas Light and 
Coke Company. The recent Bill displayed no disposition 
on the part of that company to make the more important 
of the suggested changes. The company’s attempt to 
obtain power to raise more capital was therefore promptly 
quashed by the recent Committee. It is much to be 
regretted that this company, which possesses an ener- 
getic and capable engineering staff, should have its pro- 
gress constantly retarded by maladministration. Yet, as 
the recent proceedings in the Committee-room of the 
House of Commons showed, its court of directors and 
administrative department refuses to amend its methods, 
even under the pressure which Parliament is applying. 


LOCOMOTIVES AT THE PARIS EXHIBITION. 


FOUR-CYLINDER COMPOUND EXPRESS ENGINE, EASTERN 
RAILWAY OF FRANCE. 

Or the locomotives in the French section probably the 
two most striking among them in point of view of bulk 
and power are those exhibited by the State railways— 
a Baldwin compound—and of the Chemin de fer de l'Est. 

The latter, as may be seen from our supplement, bears 
in its general outside appearance more resemblance to 
those used upon psi European railways than do the 
plainer and, to us, more familiar-looking engines of the 
Nord, Ouest, and Midi — Southern—railways here 
exhibited. In reality, however, the French engines as 
types are remarkably alike in general lines owing to the 
same disposition of parts for the same system of com- 
pounding—a uniformity of design totally absent at the 
Exhibition of 1889. 

The engine, No. 2411, is one of a new class of the ‘‘Est,” 
numbering from 2401 to 2482, and constructed from the 
designs of M. Salomon for the fastest service. Its 
maximum working pressure is 201 lb., though the boiler 
is tested for an effective pressure of 214°7 lb. Following 
the general practice now so evident with French engines, 
the two high-pressure cylinders—13}in. diameter by 
25tin. stroke—are placed outside, just in front of the 
leading drivers, and act upon the rear coupled wheels, 
the axle of which crosses beneath the back of the shallow 
fire-box ; while the two low-pressure cylinders—21 jin. dia-° 
meter by 26in. stroke—are inside, being cast with the smoke- 
box saddle, and drive the cranked axle of the leaders. 
Each group of cylinders is inclined 5:6 per cent. off the 
horizontal. The pressure is regulated in the receiver 
not to exceed 60 1b. by a relief valve placed just behind 
the saddle casing. The boiler has a total heating surface, 
with Serve radiating tubes, of 2232°8 square feet. Its 
capacity for reserve power—a factor to be remembered 
next to efficiency of heating surfaces—may be judged by 
the total cubic capacity of the boiler being 237 °3ft., of 
which 45 per cent. is normally for steam. The grate 
area is 27°1 square feet; the driving wheels are 
6ft. 8}in. diameter. 

The high-pressure cylinders, which are fixed outside the 
frames by stud bolts, are cast solid with their back ends 
and with the bearers for supporting the slide bars. The 
front cover is fixed with stud bolts. Between the back 
end of the cylinder and the piston at the end of its stroke 
the clearance allowed is iin. at the outside diameter of 
the piston, and ;);in. only at its centre. The clearance at 
the front cover is 1jin. at the outside diameter of the 
piston exclusive of the thickness of the joint. 

From the high-pressure cylinders to the low-pressure 
cylinders the exhaust pipes are of copper 3}in. diameter 
and ;';in. thick. On the receiver casting a clack and plug 
valve are arranged to work simultaneously by means of 
a cam controlled by the driver’s lever, opening the high- 
pressure exhaust ‘rect to the blast pipe, and closing the 
way to the receiver when the engine is starting. At the 
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same instant live steam is taken direct by an outside pipe 
from the right-hand side of the dome where the starting 
valve is fixed. 

The low-pressure cylinders are cast in one piece with a 
receiver of large capacity, and the cast iron valve-chest 
covers “are domed, to augment steam space, and 
strengthened by ribs. Bolts secure the back cylinder 
cover, which fits inside, while the front cover, fitting out- 
side the cylinder, is fixed by stud bolts. 

_ The slide valves are of brass faced with anti-friction 
metal, and the valve buckles are of iron, as also are the 
rods to which they are dowelled and keyed. 

Iron of Swedish type is used for the piston, and cast 
iron for the packing rings; both piston-rods are 2iin. 
diameter, and are of steel, enlarged where the end is 
keyed into the crosshead. The tail ends—ljin. dia- 
meter—to the piston-rods have guard cases on the out- 
side cylinders. The lubrication of the cylinders and 
valves is kept up by a Bourdon’s quadruple-piston 
‘‘telescopump,” worked from one of the low pressure slide- 
blocks. The oil pipes are of copper, ,};in. diameter inside 
and ,5,in. diameter outside, and where they are inserted 
a the cylinders small boxes with clap valves are 

aced. 

F Everywhere where grease cups.are employed they are 
of Jaegge and Perard’s patent. Bosses are cast upon the 
low-pressure cylinders for the live steam pipe, and for the 
exhaust steam pipes of the Westinghouse brake pump. 
The usual drain cocks are fitted to cylinders and steam 
chests. After careful regulation of the relief valve at 
60 lb. it is locked up to obviate ulterior tampering; a pipe 
connects the receiver with a pressure gauge under the 
driver’s eyes. 

Double guide bars of steel are used for both cylinders ; 
the rear ends of the low-pressure inside bars are supported 
by the steel “caisson” frame of the high-pressure 
cylinders. Each upper bar is fitted with two grease cups. 
The lower slide block carries the grease cup lubricating 
the lower guide bar. The crossheads are steel castings, 
and the two slide blocks are of cast iron, lined with anti- 
friction metal. 

Connecting and coupling reds are of the standard I 
section. The big ends are of the usual fixed strap pattern 
with cotters cemented and case-hardened ; its blocks are 
steel castings, and the steps are barred with bronze and 
lined up with anti-friction metal. The connecting-rod 
little end is a plain eye with a bronze bush. 

As with the connecting-rods the front ends of the 
cones rods are of the strap pattern, but their back ends 
are forked and arranged with a steel yoke and cotter 
cemented and case-hardened. This cementing and case- 
hardening is practised throughout in every bearing of the 
duplicate valve motion—Walschaert’s. 

Inside, the excentric webs are of cast iron, with iron 
straps lined with anti-friction metal. Outside the excen- 
tric motion is derived from the cranked ends of the con- 
necting-rod pins. The supports of the valve-rod guides 
are of brass lined with white metal and bolted upon the 
guide bars for the outside cylinders and against the insides 
of the frames for the inside cylinders. 

Reversing is effected in all degrees of cut-off in both 
groups of cylinders, either simultaneously or independently 
of each other. This is arranged with the usual system of 
twin screws, operated together or separately by a single 
hand wheel, transmitting movement through pinions and 
ratchet gear. 

The screws are of cast steel, double-threaded, square ; 
outside diameter, 2#in.; diameter at base of thread, 17in.; 
pitch of screw, }3in.; centre of screw to centre of revers- 
ing handle, 15$in. As the thread is to the right for the 
lower screw operating the high-pressure weigh-bar, and 
to the left for the upper screw of the low-pressure weigh- 
bar, the hand wheel must be turned up from left to right 
to put the engine into forward gear. The reversing-screw 
frame is a steel casting ; the pinions, cogs, ratchets, and 
nuts of blister steel case-hardened. 

The rods, weigh-bar shaft, and bell-crank lever are of 
iron with eyes and bearings cemented and case-hardened. 
Their bearings are of cast iron. Metallic packing— 
Kubler’s patent—is used for piston-rods and valve rods. 

The leading or cranked axle is the ordinary right-angle 
crank type, of forged cast steel, but its webs are elliptical, 
23}in. across the larger and 13in. across the smaller 
diameter. The cheeks are 5jin. thick, and are banded 
with iron hoops 8in. wide by 1,in. thick. The pins 
are 8}in. diameter by 3,';in. long, and the throw of the 
crank is 13in. 

All the wheels are of iron and the counter-weights are 
forged solid with them. About one-quarter the weight of 
the reciprocating parts as well as the whole of the rotat- 
ing movements are equibalanced by the latter. Hydraulic 
pressure is used for forcing on each wheel, but only the 
driving wheels are keyed. Both driving axles are 8t}in. 
diameter at the wheel seats, and their journals are turned 
down to 7jin. diameter on a length of 8fin. The coupling 
of the wheels is so arranged that the low-pressure crank 
of the leading axle stands forward 162 deg. from the 
trailing axle—high pressure—crank pin on the same side 
of the locomotive. 

The high-pressure driving and connecting-rod pins are 
steel, the first 44in. diameter by 54in. long, the second 5} fin. 
by 33in. Thecranks areofiron. Their throw is 12%in., or 
fin. less than that of the inside cranks. The crank axle is of 
the same diameter as its journals, and the trailing axle, 
although corresponding exactly to the same dimensions in 
all other parts, differs only in the diameter of its body, 
which is74in. All the driving wheel journals are 4ft. from 
centre to centre, and their boxes are of blistered steel, case- 
hardened, with bronze bushes, and lined up with anti- 
friction metal. A recess in the axle-box edges receives 
the cast iron horn-plate guides that are bolted against the 
insides of the frames. Cotters are fitted to each of the 
driving axle-boxes and so arranged, after all parts are ad- 
justed, to unscrew witha freedom of gin. Syphons convey 
the oil from the box reservoirs to the driving journals ; the 
bogie journals are only oiled from below by an oil swab. 

(To be continued.) 


THE INSTITUTION OF MECHANICAL 
ENGINEERS, 


On the second day of the summer meeting of the 
Institution of Mechanical Engineers—Thursday, 28th 
June—Mr. E. P. Martin was again in the chair. The 
first paper dealt with was an echo of the siege of 
Kimberley—a clever and detailed account of the manu- 
facture and working of the 4°lin. rifled breech-loading 
gun “ Long Cecil.” This, our readers will remember, was 
made in the workshops of the De Beers Consolidated 
Mines, and proved of inestimable value to the beleaguered 
garrison. It failed several times before success was 
ultimately attained. Owing to the fact that the 
author was not present there was no discussion, the 
chairman simply calling upon Mr. Donaldson, of Wool- 
wich Arsenal, who paid a well-merited tribute to the skill 
and ingenuity of the late Mr. G. Labram, chief engineer 
of the De Beers Company, and of Mr. Edward Goffe, 
chief draughtsman of the company, and author of the 
paper. In a few further remarks Mr. Donaldson said, 
that as regarded the difficulties met with—which were 
discussed in detail in the paper—he was of opinion 
that the reasons put forward for the bursting of the rings 
were most probably correct ; and further, that though no 
doubt the annealing of the obturator bolts in oil tided the 
makers over the difficulty, yet had the angle at the shoulder 
been made into a large curve the bolt would not have 
broken even without the annealing. 

The next paper, which was by M. Edouard Sauvage, 
the assistant engineer-in-chief, rolling stock and runnin 
department, Western Railway of France, was entitled 
“ Recent Locomotive Practice in France.’’ This paper 
we, in part, reproduced in our issue of last week. The 
completion will be found in another column of this issue. 
It was delivered in abstract by the author himself, speak- 
ing in excellent English. ° 

Mr. a opened the discussion which followed, 
and remarked that locomotive engineers in this count 
were greatly obliged to M. Sauvage for having given suc 
a detailed account of French experience with four-cylinder 
compound locomotives. One thing he would like to know 
was what distances did such locomotives run in practice, 
and what was the actual economy attained? Were they 
used on stopping trains, or only for those which ran long 
distances? In this country, he said, there had been a 
feeling that the benefits of compounding were only 
realised when heavy weights had to be rs, long dis- 
tances without stopping; but he would like to know 
the experiences of French engineers. The question of 
the saving of fuel was, just now, of very great import- 
ance. The price which railway companies had had to 
pay for coal this year was in some cases 60 per cent. in 
excess of that which was paid last year. Anything 
which would tend to reduce the coal consumption would 
be eagerly taken up by railway engineers. If compound- 
ing would save only, say, 10 per cent., then, supposing a 
locomotive to burn 1000 tons a year at a price of 10s. a 
ton, no less than £50 a year would be saved. But, said 
Mr. Aspinall, “we hear of the constant putting of high- 
pressure steam into low-pressure cylinders ; would not this 
soon run away with whatever saving there might be from 
the compounding, if the engine were put on a service 
where it had continually to stop and start ?” 

Referring to the Atlantic type of engine with which, 
in reading the paper, M. Sauvage had coupled his name, 
Mr. Aspinall said that there were twenty of this kind of 
engine on the Lancashire and Yorkshire Railway. The 
cylinders were 19in. by 26in., and all of them were steam 
jacketed. Soas to ensure steam always being in these 
jackets and not giving an engine driver the chance of 
cutting it off, it had been arranged that the steam to 
supply the injector should be taken to it right through 
the cylinder jackets. There was no trouble with conden- 
sation, for any water which might form was swept back 
into the boiler. Nineteen of these twenty engines were 
exactly similar the one to the other. In the case of the 
twentieth, however, an innovation had been made with 
a view to reducing the coal consumption. The boiler 
barrel had been shortened internally, while remaining to 
look at on the outside, like the others. In the extended 
smoke-box thus formed was placed a large superheater. 
This was provided with tube plates and tubes, the tubes 
being of slightly larger diameter than the boiler tubes, so 
as to allow for the withdrawal of these. There was a 
space in between the boiler and the superheater to allow 
of cleaning. The superheater had, in addition to the 
tubes, four or five vertical diaphragms through which the 
tubes passed. These diaphragms were so arranged that 
the steam had to thread its way up and down between 
them on its way to the cylinders, thus taking up a maxi- 
mum amount of heat from the tubes. The result had 
been that certainly very dry steam was produced, but the 
experiment had not been going on sufficiently long for 
him to be able to state whether or not a great economy 
was effected by it. 

Mr. Ivatt next spoke, and remarked that personally he 
was most thankful to M. Sauvage that the paper and dis- 
cussion were in English. The thing which struck him in 
connection with locomotives was the great increase of 
power which had taken place during the last ten years. 
His predecessor Mr. Sturrock, of the Great Northern 
Railway, had said that the measure of power of a loco- 
motive was the capacity of its boiler to boil water. Now- 
a-days we had in locomotives 2000 square feet of heating 
surface, 20 square feet of grate area, and the working 
pressures were frequently in excess of 2001]b. on the 
square inch. It was no use having large cylinders unless 
there is boiler power enough to fill them. It was like 
buying a nice big purse, and then having no money to put 
in it. The peel em which locomotive engineers were 
facing was how to run heavy trains at high speed. Their 
difficulties were continually increasing. Constant de- 
mands were made for more power. If an engine were 
built capable of drawing a church along, very 
shortly the engineers would be asked to tack on 


the schools as well. What was really wanted—could 


such a thing be obtained—was a sort of dray horse 
engine, when starting, and then when speed had 
been got up, a fast-trotting horse to replace the 
dray horse. Perhaps four-cylinder compound engines 
with plenty of adhesive weight were going to overcome 
the difficulty. These four-cylinders might all be capable 
of working high pressure if necessary, but the arrange- 
ments so as to make the change to compound must be 
very simple indeed. In 1895 he had compounded one of 
the engines of the Great Southern and Western Railway 
of Ireland. Experience with this engine had gone to 
show that, with engines doing the same work, the cost 
for repairs of this compound engine had not been any 
greater than in the case of simple engines. The com- 
pound engine, however, had proved itself no better or no 
worse than the others as regarded coal. 

Professor Breckenridge, of the University of Illinois, 
gave some interesting details as to experiments which 
have been, and are being, carried out ia connection with 
railways by the University of Illinois. Test cars had 
been made, and” some interesting results as to the 
power of locomotives were being arrived at. Also, 
a series of tests was about to be instituted for 
the purpose of ascertaining the effect on heat-conveying 
capacity of scale in boiler tubes. ‘I don’t know,” 
said the Professor, ‘‘whether or not you have any 
trouble with scale in this country ’—and then, hearin 
sounds of merriment round the room, he added, “ but 
calculate you have.” In the United States they had 
great trouble on this account. Locomotives were some- 
times brought in after two months’ service with jin. of 
scale on the tubes. A description was also given of a 
new exhaust nozzle which had been invented by an 
Illinois gentleman. By it the area of discharge was 
greatly increased, the back pressure in the cylinders was 
decreased 50 per cent., and the coal consumption 
decreased 7 per cent. This had already been fitted with 
excellent results to fifty engines on the Illinois Central 
Railway. An additional advantage of this apparatus was 
said to be a more even draught, and less disturbance of 
the fire by the exhaust. All the engines to which it had 
been fitted were simple engines, not compound. 

Mr. David Joy and Colonel Haines were asked to 
speak, but refused, saying that they had come to listen, 
Mr. Bryan Donkin asked the author of the paper one or 
two questions. He said that the paper gave an economy 
of a compound over a simple locomotive in a certain 
instance as 12 per cent. He wished to know how the 
comparisons were made. Were the cylinders jacketed, 
and was the steam pressure in both cases the same ? 

Mr. Bowman Malcolm had carried out some experi- 
ments in connection with compound engines. The 
economy was found to be over 12 per cent., but the steam 
pressure had been 15 ]b. greater in the case of the com- 
pound engines. All these had been two-cylinder com- 
pounds, and all were capable of starting as simple engines 
with high-pressure steam in the low-pressure cylinder. 
This, of course, was only permissible at very slow speeds, 
and the boiler steam could be diverted to the low-pressure 
cylinder by means of an emergency valve. 

Mr. Riekie gave an account of what he has been doing 
in India with compound engines, and explained that he 
made the low-pressure cylinder as large as possible, and 
arranged his cranks at 120deg. apart. By so arranging 
valve gear, he said that he had been able to design a 
locomotive with two high-pressure cylinders 24in. in 
diameter outside, and one low-pressure cylinder 88in. in 
diameter inside. Engines on his system had been work- 
ing successfully on the Eastern Railway in India. It had 
been said that English engines had now reached their 
highest possible power, having regard to the width of the 
permanent way. This was by no means his opinion. 
Indeed, he thought that the power might very largely be 
increased, and this, moreover, without any increase in 
the consumption of steam. 

Professor Warren, when called upon by the Chairman 
to express his views, said that it was some time since he 
had been directly connected with locomotive work, and 
wished he had not been called upon. However, as he 
had been, he might remark that some five years ago he 
had had to report upon some enginesin New South Wales. 
The engines were the production of two separate makers, 
but both kinds intended to do the same work. Some of 
the engines were made by the Baldwin Locomotive 
Works, and some by Beyer, Peacock, and Co. ‘They were 
all six-coupled with double bogies. The Baldwin locomo- 
tives weighed 93 tons, the others 874 tons. The gradients 
in New South Wales were very heavy, and in parts 1 in 
40 had to be dealt with. It was found that the Beyer- 
Peacock engines drew a heavier load at higher speed up 
this gradient than the American engines. Afterwards, es 
an experiment, one of the Beyer-Peacock engines was 
converted to compound. It was made with one high- 
pressure cylinder and two low-pressure. When tested it 
was found indeed that less coal was consumed, but on the 
other hand, the engine indicated some 200 horse-power 
less than when it was simple. The work could not be 
got out of it, and, as a fact, it had been re-converted. It 
was later on explained by Mr. Derbyshire that in this 
case there were great disadvantages to contend against. 
In the first place, the design of the engine was such that 
it was absolutely necessary when compounding to have 
two low-pressure cylinders, and this was one of the 
causes of failure, and further than that, the pressure was 
kept the same, whereas to obtain the best results it 
should have been higher. He stated that personally 
most of his experience in compounding was in connection 
with two-cylinder engines, and he had had no practical 
dealing with four-cylinder engines. As far, however, as 
his experience went, it might certainly be said that a 
compound locomotive might be used with advantage even 
in very heavy country, provided the runs were long 
enough, but economy vanished if there were many stops. 

After a member had advocated the use of drop valves 
in locomotives, having said that their behaviour in con- 
nection with motor cars had amply proved their reliability, 
Mr, J. W. Twinberrow spoke about the balancing of 
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different parts of engines. He believed that whereas the 
reciprocating in the four-cylinder French engines 
were balanced, the other moving parts were not. He then 
called attention to the success which in high-speed 
marine work had been met with by the Yarrow, Schlick, 
and Tweedy system, and he asked the author whether 
this system had been tried with the French engines. 
Mr. Twinberrow then remarked that it was curious that 
the oil consumption had not gone up in these engines, 
but wondered why forced lubrication was not more used. 
Regarding the relative economy of simple and compound 
engines, he said that without any doubt the Worsdell 
engines effected a great economy. This had been found 
to be as much.as 16 per cent. when the same conditions 
were worked under. These engines were supplied with 
special starting valves, which would be cut out after the 
first few revolutions. Mr. Twinberrow agreed with 
former speakers that all the economy of a compound 
engine was lost if it had to stop often. 

This completed the discussion, and M. Sauvage was 
called upon to reply. He first dealt with the saving in 
coal with compound locomotives. When the type was 
first instituted the French engineers had made very care- 
ful tests, and they had found that from 10 to 15 per cent. 
-was undoubtedly saved under some conditions. The 
question was, Would these conditions obtain in actual 
service, and would there be this or any economy in prac- 
tice? Most wisely the engineers, knowing the difference 
between tests and actual running, had replied to these 

uestions that they hoped there would be some saving— 
they thought there would be — taking into account 
on one side the saving in coal and on the other 
the increase in cost of the engines. In any case 
they said that the service would be better. Experi- 
ence had proved that the four-cylinder engine was 
the engine of the future. As to exactly what saving it 
made in actual practice it was extremely difficult to say. 
There was no doubt, that there was some, and on 
all sides it was agreed that the four-cylinder engine 
was a good one. It was not only the designers who said 
this. It was said the same bythe highest and the lowest. 
The drivers were perfectly contented. It required very 
little extra knowledge or skill to run a compound engine, 
and the drivers had taken to them well, and certainly ex- 
perience had given the engineers every reason to be 
satisfied with the design. The saving was not only con- 
fined to compound locomotives which ran for long 
distances without stopping. Such locomotives were also 
being used with economy in services where there were 
stops, say, every quarter of an hour. They had, however, 
not yet been used for suburban traffic, and he did not 
think they would be suitable for this class of work. Some 
remarks had been made by various speakers as to the 
losses consequent upon frequent use of the starting 
apparatus, by which high-pressure steam is let into the 
low-pressure cylinder. The time during which this 
was in use was, he urged, so very small, that the 
loss from this cause could not be great. As a matter 
of fact, it was found in practice that the four- 
cylinder engines could nearly always start without 
using it. This was, perhaps, due to having two high- 
pressure cylinders, but in any case it was but rarely 
in practice that boiler steam was put into the low-pressure 
cylinders. There were many advantages in having a 
compound engine. For instance, the boiler pressure 
could be much higher—230 lb. perhaps, instead of 170 lb. 
or so. In making the comparison test of saving, the 
boiler pressure in the compound engines had been higher 
than in the case of the simple engines. None of the 
cylinders were jacketed, and he was much interested to 
hear from Mr. Aspinall what he was doing in this direc- 
tion, and also with his superheater. They had tried all 
sizes of cylinders, but had found that beyond a certain 
point the results were not so good. As to balancing, he 
certainly thought that it might be a good thing to try the 
Yarrow, Schlick, and Tweedy system, but it must be 
remembered that the balancing of a four-cylinder engine 
is in itself better than that of a three or a two-cylinder 
engine. 

Professor C, A. Carus- Wilson then very briefly sketched 
the general outline of his paper on “‘ Polyphase Electric 
Traction,” there not being time to read it in full. There 
was no discussion of this paper owing to the lateness of 
the hour, but the Chairman announced that as in the 
next session there was to be another paper on an 
electrical subject there would then be an opportunity of 
discussing the merits of polyphase motors. 


GEORGE WORKMAN DICKSON. 


Mr. GrorGe Workman Dickson, M.I.C.E., Colonial Civil 
Engineer of British Guiana, died of cerebral hemorrhage at 
sea, on board the Orinoco, on June 10th, and was buried at 
sea. Mr. Dickson was the son of Mr. George Dickson, late 
R.N., and afterwards in command of the Royal Irish Con- 
stabulary in County Carlow. He graduated B.A. and 
Licentiate of Civil Engineering at Trinity College, Dublin, in 
1869, and was employed as junior engineer on different sewer- 
age, canal, tramway, and waterworks in Norfolk and Suffolk 
till 1873, when he was appointed engineer for the Odessa 
waterworks. Returning to England, he acted as engineer for 
the Newbury waterworks, and afterwards for the Eastern and 
Midlands Railway, Norfolk. In 1879 he was appointed 
Assistant-Director of Public Works in Trinidad, and in 1882 
he acted as Director of Public Works and General Superin- 
tendent of Railways in the colony. In 1888 he was an acting 
member of the Legislative Council. He received his appoint- 
ment as Colonial Engineer of British Guiana in 1891. 


AUTOMOBILE CLUB’s 'TRIAL. — We have received from the 
secretary of the Automobile Club, too late for this week’s issue, 
a copy of the report of the judges upon the 1000-miles motor 
car trial, It contains a list of the awards made by the Judges’ 


Committee. We shall deal with the report in our next week’s 
issue, 


THE SIBERIAN RAILWAY. 


BUILDING THE BRIDGE ACROSS THE YENISSEI. 
Tue work of constructing the Central Siberian Railway 


between the river Obi, the great river of western Siberia, and’ 


Irkutsk, the best built town and the commercial centre of 
Siberia, lying forty miles from Lake Baikal, was attended by 
almost inconcievable difficulties. The Russian engineers 
entrusted with the task of laying out a track for the line in 
question had to force a way literally through hundreds of miles 
of the densest primeval forest and swamps covered with a 
rank growth of marsh plants, where the long dank grass grows 
to a height of 5ft. or 6ft. To make matters worse, the work- 
men were driven to desperation by whole clouds of flies, 
mosquitoes, and every kind of flying noxious insect, which 
ranged in’size from mere specks of seeming dust to that of bees. 
Marsh followed marsh without a single sign of habitation 


Fig. i-WOODEN TRAVELLING GANTRY 


coming into view. For weeks the pioneers in the great work 
were cut off from the outside world and from any form of 
recreation, while at times they went for days without food, 
which could be obtained only by the help of native Siberian 
hunters acquainted with the forests, until a comparatively 
passable road was laid by placing the felled trees side by side. 
It was almost out of the question to obtain labourers for any 
length of time, as they managed to escape on the first 
opportunity, and never appeared again on the scene of their 
labours. It is thus all the more to the credit of the young 
Russian engineers that they stuck to their task and thereby 
set their workmen a good example. 

The construction of the Central Siberian Railway was begun 
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in 1893, and it had to be completed as far as Irkutsk by 1900. 
However, owing to the energy of the chief engineer, M. 


Megeninoff, and his first assistant, M. Budagoff, it was seen | 


in 1894 that it would be possible to complete this section of 
the great railway during the winter of 1898, and this latter 
date was then fixed under the proviso that the work of laying 
the rails could be carried on at the same time from the Obi 
and from Irkutsk. For this purpose a rolling mill for turning 
out the necessary rails was built immediately at Nikolaieffsky, 
on Lake Baikal, but it is typical of Russian methods to learn 
that to this day the rolling mill in question has supplied no 
rails for the Irkutsk end of the line. 

In order to complete this colossal work in such a short 
space of time, nearly 3? miles of rails had to be laid every 
day. Extraordinary energy was displayed by the engineers 
responsible ; the seemingly impossible task was carried out, 
and this section of the line has been open for traffic for some 
time. The onward march of the iron road across Siberia was 
dependent above all things upon the necessary bridges being 
in readiness. In proportion as Europe was left farther 
behind the more tedious became the work of conveying the 
material for bridge construction, and especially was this the 
case with the iron from which the superstructure and parts 
of the sub-structure of the bridges were made. It then 
occurred to the engineer, M. EK. von Knorre, to make use of 
the wood to be obtained locally in place of the more costly 
iron for the caissons of the bridge pillars. For many of the 
facts in this article, as also for the illustrations which we re- 
produce, we are indebted to the Zur Guten Stunde. In the 
illustration, Fig. 2, we see the method of building the wooden 
caisson for the left abutment, and the retaining wall together 
with an unfinished heating house. Attempts had already 
been made in America to construct wooden caissons, but the 
results were not satisfactory ; however, those built by M. von 
Knorre answered their purpose in every respect, and the work 


was thereby both hastened and cheapened. These advantages 
were especially apparent in constructing the bridge a-ross the 
Yenissei, for this bridge is of enormous dimensions. The 
river Yenissei is one of the largest and most rapid rivers of 
Siberia; for this reason the chief work has had to be carried 
out during the winter season. In the summer of 1895 
a start was made with the preliminary examination of the 
bed of the river, and the material for beginning the work was 
got together, while the scheme, which was worked out in St. 
Petersburg, was sent in detail to Krassnoyarsk. The bridge 
is about 3000ft. in length, and consists of six great spans 
resting upon five piers in the stream and upon two secondary 
piers. The shore piers are in four sections composed of two 
separate masses of masonry, which are bound together in 
their lower part by a low party wall, and in their upper part 
by ashort double girder and the roadway. The six great 
spans, each of about 480ft., which carry the roadway are con- 
structed on the Schwed- 
ler system. Various 
parts of the stonework 
are made of the best 
fine-grained granite, and 
overlaid with cement. 

In the autumn of 1896 
the shore piers were 
begun, and the wooden 
caissons, on the system 
of M. von Knorre, were 
then brought into use. 
They were sunk with 
compressed air, as is 
usual in sinking iron 
caissons. Before the 
river ice disappeared in 
the early spring of 1897 
the shore and stream 
piers were almost in 
readiness to be erected. 
With the thermometer 
standing at 45 deg. below 
zero Réaumur, or 694 
below zero Fah., it was, 
of course, quite impos- 
sible to do any masonry 
work ; nevertheless both 
the workmen and the 
building material alike 
had to be protected from 
the winter storms and 
coid. This protection 
was therefore afforded 
by means of “ heating houses,” in which a temperature of 
about 16 deg. Réaumur, or 68 deg. Fah., was always main- 
tained by the consumption of as much as 200 cubic metres of 
wood in 24 hours, The work of sinking two of the stream 
piers a further depth of about 20ft. was especially interesting, 
since such a task had never been attempted hitherto in 
Russia. These 20ft. had to be dug out and then walled in, in 
order that the depth fixed upon by the Government could be 
attained ; this part of the work had to be executed without 
the protection afforded by caissons, since the latter had be- 
come jammed together by the pressure of the ice and the high 
water. The excavation and work of walling in were done 
inwards from without, and no accident occurred during this 
part of the work. The ventilation 
below the water was effected sim- 
ply by forcing air into one shaft, 
and the foul air was thereby 
driven into the other shaft. The 
piers and bridge spans are now 
complete; the spans were rolled 
on to the piers in from eight to 
ten hours by a device planned out 
by M. von Knorre, and made use 
of in building five other bridges. 
This part of the work would have 
been almost impossible without 
great delay in summer owing to 
the interruption occasioned by the 
river traffic. 

The gigantic wooden travelling 
gantry—see Fig. 1—-has played no 
little part in contributing to the 
smooth progress of the work of 
construction. Its dimensions were 
so immense that they deserve to be 
put on record. Its height was 
about 100ft., its width 145ft., and 
its three openings admitted of 
three girders being placed in posi- 
tion at the same time ; moreover, 
the legs of the gantry were wedge-shaped, so that without in- 
creasing the width of the lower part of the gantry the wagons 
carrying the material could pass between its legs. 


Cur Naits.—There are indications that cut nails are regaining in 
favour in America among carpenters. The change which has been 
taking place on this score is reflected in the statistics for the pro- 
duction of the two kinds of nails last year. While the make of 
wire nails increased only a little more than 2 per cent. in 1899, as 
compared with 1898, or from 7,418,475 kegs to 7,599,522 kegs, cut 
nail production increased over 21 per cent., or from 1,572,221 kegs 
to 1,904,340 kegs, , 

THE GLascow AND SouTH-WESTERN Company, in 
conjunction with the Midland Railway Company, have with the 
beginning of this week placed a new corridor train in their service 
between Glasgow and London, in which the passengers throughout 
the whole train, and for any distance, enjoy the privileges and con- 
veniences hitherto confined to the occupants of the “through” 
carriages. One of these is the facility of moving about, and 
another is the ease with which either lunch, dinner, or tea, can be 
ordered and partaken of ‘‘all along the line” in a double sense. 
The train throughoutis built corridor fashion, and tablesare provided, 
while theattendant, whensummoned by electric bell, can getinto any 
single compartment, and serve whatever meal may be desired. The 
full train, which has been built at the works of the Midland and 
Glasgow and South-Western companies, and is the joint stock of 
these companies, consists of eleven carriages, each 50ft. long, the 
whole estimated to be equal in weight to 184 ordinary carri- 
ages, and mounted on bogie underframes, ensuring smoothness and 
the minimum of oscillation in running. The train leaves St. Enoch, 
Glasgow, at ten o'clock, and a corresponding train of like descrip- 
tion leaves London for Glasgow. e privileges now given to 
travellers by the ten o’clock express are expected to be extended to 
all through trains between Scotland and land within the next 
twelve months, 
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THE AMERICAN SOCIETY OF CIVIL ENGINEERS. 


‘ On Monday last the American Society of Civil Engi- 
neers opened its thirty-second annual Convention, the 
place of meeting being the home of the Institution of 
Civil Engineers, in Great George-street, Westminster. A 
large number of distinguished engineers from both sides 
of the Atlantic was present at the official reception, when 
the guests were welcomed in a speech by Sir Douglas 
Fox, which was replied to by Mr. J. F. Wallace, Pre- 
sident of the American Society, Colonel Haines, and 
Mr. J. M. Smith. Shortly after the reception pro- 
ceedings were over, the American President opened 
the business proceedings by reading his presidential 
address. He said that it. was ordained in their 
charter that each president should give an address. 
There was also an implied obligation for the members to 
listen to that address. In his address. the. President 
defined the status, duties, and responsibilities of the 
engineers of the present day. The engineer, he said, as 
we know him, is a child of the 19th century, yet his 
creation began long years ago. Tubal Cain; Noah; 
Joseph ; ‘the unknown Egyptian who conceived, designed, 
and executed the Pyramids;” Moses, and Joshua, 
were all quoted as engineers of old time who have, 
each in his way, helped to produce the engineer 
of to-day. Then, again, the Romans were magnifi- 
cent engineers; but, great as were their works, they 
are surpassed by those of the present time. It had been 
said that the measure of civilisation was the amount of 
success achieved in the production of food products. 
To him it appeared that a much better gauge of the pro- 
gress of civilisation was the advance in transportation 
facilities. No one agent had had more to do with the 
progress of civilisation than had improved transportation, 
and it was the engineer who had made the improvement. 
Nearly every single branch of the great profession was con- 
nected in some way or another with the idea of transport. 
To the great engineers of this century should be accorded the 
praise for having instituted and carried out works without 
which “the Americas, Asia, Africa, Australia, and the Isle of 
the Sea would still be among the uncivilised, unknown, 
or inaccessible portions of the earth.” The veil had now 
been lifted and the door open, and the engineer of to-day 
should step forward to take possession of his heritage. 
He must, however, fully realise his responsibilities. He 
must appreciate the difficulties which lie before him, 
and by a patient study of what has gone before, learn to 
steer clear of those errors and mistakes which have been 
made by former engineers who had had to gain their 
panes ol by bitter experience. The engineer of the 
beginning of the century was a rugged character reared 
in the school of adversity. His very trials had made it 
easier for those which were to follow him. There was 
his fund of experience to draw upon, and now-a-days, 
for the young man choosing the engineering profession 
there were vast hordes of information stored up in books, 
and easily accessible opportunities of acquiring technical 
and scientific education. From this storehouse of know- 
ledge he was able to discover how to steer clear of and 
avoid the rocks on which former engineers had foundered, 
and to achieve a higher measure of success. 

It had been said that a knowledge of mathematics of 
a high order was an essential acquirement for a first-class 
engineer. This was by no means necessarily so, for a 
high-class mathematician was frequently lacking in other 
qualities which were equally essential to. the engineer. 
To be successful, an engineer must possess integrity, 
industry, and resource; he must be an accurate observer 
of natural phenomena; he must have good business 
judgment, common sense, and: tact; he must be loyal 
to his work and his employer, and beyond all he must 
remember that ‘‘ the proper study of mankind is man.” 
There was a tendency to omit the study of mankind, so 
useful to engineers, and to spend much time in our 
schools in the study of materials and their uses to the 
exclusion of things mental and spiritual. The principle 
of matter was inertia, and the principle of engineering 
was life. There was a distinct tendency to value 
too highly what are merely tools, and to overlook the 
man who works those tools. The most successful engi- 
neer is he who can conceive a design ; carry it out in its 
entirety ; be certain it is right, and convince other people 
that his is the best and cheapest method. The works of 
the engineer should increase the comfort of mankind. It 
was the engineer’s duty to provide the greatest possible 
traffic facilities with the least possible cost. The best 
engineer will so arrange that the interest on capital 
outlay and the annual expenditure are a minimum. It 
was bad engineering, for example, to have work very 
much stronger than was necessary, and where the surplus 
of strength and solidity was such that the interest on the 
original amount invested far exceeded the cost of repairs, 
renewals, and interest on a differently designed work 
which would perfectly well fulfil all desired conditions. 
Here the New World could teach the Old, but in the 
construction of works of a permanent nature, so as to 
reduce the cost of working, maintenance, and renewal, 
the Old World could teach the New. The problems until 
quite recently had been very different for these two 
portions of the globe. The Old World has had to con- 
struct for existing and permanent conditions. The New 
World has had to build for conditions always changing. 
However, this state of things was gradually altering, and 
now the work on the other side of the Atlantic was par- 
taking of a much more permanent and substantial 
character. 

The President then made a few remarks on the subject 
of associationsof engineers. It was absolutely necessary 
for the well-being of a profession that its members should 
be bound together by a common tie. The engineers of 
the British Empire had founded the Institution of Civil 
Engineers ; America, France, and Germany had followed 
suit. The being a member of an engineering’ association 
such as that of Great Britain or of America was of 
greater importance in the eyes of the lay public than 


it is sometimes in the eyes of the = engineer him- 
self. It was the duty of all engineers to combine and 
to ‘strengthen the profession. The year and the day 
marked an epoch. The American Society of Civil Engi- 
neers was holding its thirty-second annual congress in the 
home of the greatest engineering association of the world. 
The American Society felt very warmly towards its elder 
brother, and he was certaig that this meeting together 
would do much to strengffien the ties which already 
bound the two nations together. It would do more. It 
would help to forge the chain which would unite all man- 
kind in one brotherhood. This, whether we realised it or 
not, was the ultimate destiny of our profession. 

The meeting then adjourned till the evening, when 
a discussion on high buildings was opened by the 
reading of a communication by T. C. Purdy. The points 
to be discussed were, ‘“‘ What considerations should limit 
the height, and dia recent developments in construction, 
sanitation,. intereommunication, and economy of ad- 
ministration warrant the removal of all réstrictions ?” 
Mr. Wallace was in the chair. Both American members 
and English “ visitors” took part in the discussion, the 
former generally devoting their remarks to accounts of 
specific buildings in New York and Chicago, for the 
benefit of the English present, the latter pointing out the 
unsuitability of high buildings for the narrow streets and 
courts of the busiest parts of the City of London, and ex- 
plaining the Building Act for the information of the 
Americans, The members who spoke were the Presi- 
dent, Mr. Hunt, and Mr. Parsons. The last-named gave 
an interesting little lecture illustrated with a large 
number of slides on several important fires in tall 
buildings in America. The English visitors who 
took part in the discussion were Sir Alexander Binnie 
and Mr. E. Riley. solution of the question ad- 
vanced appeared to be arrived at by the discussion, 
and engineering considerations were almost entirely 
neglected, social.and esthetic questions and fire preven- 
tion absorbing the attention of the meeting. It was, 
however, generally conceded that high buildings were 
unsuitable to London; and that they did not meet with 
universal favour in America, but that no,other method 
of getting sufficient rental or return on the outlay for a 
certain area of ground was possible. The restriction of 
business areas of cities made the value of the land 
so enormously high that a building of ordinary capacity 
could not be made to pay the owner. There was no 
one who defended such buildings on the esthetic ground, 
whilst, on the other hand, admiration was expressed for 
the engineering skill exercised in their design. 

On Tuesday morning the Society listened to an inter- 
esting paper on “Iron and Steel Rails in America,” 
which dealt largely with the history of the subject. 
This paper was read by Mr. Robert W. Hunt, member of 
the American Society of Engineers, who, in summing up, 
said that his experience as a steel-rail maker, and as an 
observer of the wear of steel rails of many sections and 
diverse composition, led him to advocate: First, work 
after careful heating of the steel, and continued until its 
temperature has been much reduced ; and secondly, that 
the carbon percentages should be increased in pro- 
portion to the increase in rail section, the ultimate 
amount being, of necessity, limited. by the contained 
percentage of phosphorus. In all cases he advocates the 
use of drop tests, on samples from each heat of steel. 
The American railway engineers employed the drop test, 
but did not insist on the static or tensile tests insisted on 
by so many engineers of other countries. The author 
did not think there was any necessity for these latter 
tests. The chemical analyses and the drop tests were, in 
his opinion, all-sufficient. . Speaking of impurities in the 
metal, the. author remarked that while at present the 
Western makers decline to limit their steel to 0°085 per 
cent. phosphorus, he'did not certainly see any reason to 
decrease the carbon. In other words, so many rails have 
been made and found safe with quite as much carbon as 
given in specifications prepared by the author—the 
carbon specified varying from 0°43 to 0°51 per cent. in a 
70 lb. rail, to.0°62 to 0°70 per cent. in a 1001b. rail—and 
with 0°10 per cent. of phosphorus, that he did not 
think the former element should be made less, certainly 
not until the details of manufacture have been changed. 

In the discussion which followed, the remarks were 
confined on the side of the American engineers almost 
wholly to the question of engineers’ specifications. One 
member had made a comparison of a large number, and 
he endeavoured to show that had some of the provisions 
been left out, a better rail would have been produced—at 
all events, from American mills. Another member drew 
attention to the effects of work on the composition of 
the metal. The rolling might alter this completely. 
The President said he was a buyer of rails, some 50,000 tons 
a year. He had made a great many efforts on behalf of 
his railway to enforce his specification on the makers. 
This the makers refused, but said they would supply rails 
to their own specification under guarantee. Then he 
and the author of the paper had endeavoured to find out 
the very best formula for each particular maker’s special 
materials, and to enforce makers to manufacture to these 
under guarantee. This at first they refused to do, but 
afterwards consented. He suggested that all railways 
should combine to settle the best formula on common- 
sense lines, and let there be an end to controversy. As 
concerned phosphorus and the action of heavy traffic, 
he could only say that some rails laid in 1878 in a place 
where there was heavy-traffic—and only recently taken 
up to be renewed with some of heavier section — had 
shown on analysis as much as ‘12 to ‘15 per cent. of 
phosphorus. Another speaker—this time an Englishman 
—said that he was in a position to both prove and dis- 
prove everything which had been said about. rails. He 
had a number of statistics obtained from observations 
extending over thirty-five years, from which it was im- 
possible to deduct any regular law. After one or two 
words from the engineer of the Argentine Great Western 
Railway, the discussion on this paper was cut short, 
owing to lack’ of time. 


. Mr. Hering then proceeded to open 4 discussion on the 
filtration of water supplies. He pointed out that it was 
in the year 1829, and in a spot not very far removed from 
the spot where the meeting was being held, fhat James 
Simpson installed the first sand filters at Chelsea. The 
duty of a filter was to render the water healthful, clear, 
and agreeable to taste. There were several distinct pro- 
cesses, and no | popes agreement as to which exactly 
was the best, and it was hoped that a discussion between 
engineers of the two countries would help to elucidate 
the matter. Broadly speaking, filters might be divided 
into two classes—slow or sand filters, and fast or 
mechanical filters. These, again, might be roughly called 
English and American, according to the relative amounts 
the different types were used in the two countries. ‘Mr. 
Hering then proceeded to describe the filters, dwelling 
upon their construction, maintenance, &c., and the 
necessity in both cases for sedimentation. Both kinds of 
filters, he said, may under good circumstances purify 
water equally well. The sand filters could, without- 
doubt, prevent diseases and stay an epidemic of cholera. 
The mechanical filter had not, perhaps, been in use long 
enough to say the same of it with confidence, but under 
good conditions their bacterial efficiencies were nearly 
equal. A rupture, however, in the filtering material of a 
rapid filter would let pass a much greater amount of un- 
purified water than would a similar rupture in a sand 
filter. The next speaker gave a description of the 
waterworks at Warsaw. Here the water is obtained 
from the Vistula, and the sedimentation and _filtra- 
tion are both carried: out in covered reservoirs. 
The ordinary Vistula water contains some 3000 bacteria 
per cubic centimetre. The filtrate from four filters here 
gave averages of 40, 70, 81, and 41 bacteria per cubic 
centimetre. This gentleman’s remarks were illustrated 
by means of drawings and tables. 

At this point the proceedings terminated, the Presi- 
dent announcing that on Thursday, after the business 
meeting—which was to commence at 10 a.m. on that 
day, but which would not be long—it was proposed to 
continue the discussion on filtration, and also to listen to 
what further remarks anyone might have to say in con- 
nection with the paper on rails. 

On Tuesday afternoon a pleasant trip by special train 
was made to Windsor, where the Presidents of the two 
Institutions had the honour of being presented to Her 
Majesty. To-day the American engineers are visitin 
Warwick Castle and Stratford-on-Avon. The specia 
train by which they were to travel was to start from Pad- 
dington at 10.5 a.m., which station is to be reached on 
the return journey at 7.20. 


THE ELECTRIC POWER BILLS. 


Tuer long inquiry of the Select Committee of the House 
of Commons, with Sir James Kitson as chairman, has 
come to a somewhat unexpectedly sudden termination. 
Although not such a brilliant chairman as Lord Cross, 
who presided over the Joint Committee of the two Houses 
of Parliament which was appointed two years ago to 
inquire into the question of the practicability and de- 
sirability of granting powers to undertakers for supply- 
ing electric energy over extended areas, Sir James Kitson 
has conducted the inquiry with great patience, tact, and 
business ability. 

Originally there were five Bills submitted to the Com- 
mittee seeking powers for supplying electric energy over 
the following areas :— 

The Durham Electric Power Supply Company’s Bill, 
covering the south bank of the Tyne and neighbouring 
districts within the county of Durham; the Tyneside 
Bill, covering the industrial districts on both sides of the 
Tyne, and thus partly overlapping the Durham Company’s 
area; the Lancashire Electric Power Supply Bill, cover- 
ing the manufacturing districtsof Lancashire; the South 
Wales Electric Power Supply Bill, covering the manu- 
facturing districts of South Wales; and the Shannon Bill. 
In this last it was proposed to take power from the 
river Shannon. This last Biil, during the course of the 
inquiry, was withdrawn from the Committee as havin 
important differences in character from the others, an 
is being dealt with separately. The four Bills 
which actually came before the Committee con- 
sequently all dealt with manufacturing areas, and were 
all drawn up on lines having much similarity, though 
there were important differences in detail both in the 
drafting of the Bills and in the powers and easements 
asked for by the promoters. At an early stage the Com- 
mittee announced that they would accept the finding of 
the Joint Committee two years ago to the effect that it 
was proved that such schemes were quite feasible and 
practicable from an engineering point of view, and they 
further stated that they considered that it was amply 
clear it was of great importance to manufacturers to be 
able to secure a supply of electric power from some 
central source at cheap rates, and that all that was reason- 
able should be done to facilitate the supply of power in 
this way, and further, they said they proposed to deal 
with all the Bills on one basis as far as possible, and 
would defer any decision till they had heard all the 
evidence on all the Bills. This pronouncement made it 
possible to cut down the engineering evidence largely. 
Such being the case, the greater part of the evidence 
turned on the desirability of the enterprises in the 
interests of the districts concerned and on the objections 
to the Bills by the local authorities. . g 

The opposition of the local authorities has been practi- 
cally confined to questions of interference with roads, 
about which they are always ready to make a terrible 
outcry, and of possible competition with their own under-’ 
takings. These latter, by their very nervousness, they 
concede, are seriously threatened in respect to thé prices 
at which consumers can be supplied, it being obviously 
most desirable that consumers of energy should be 
supplied at the cheapest possible rate. The general 
evidence dealt with foreign competition, the relative pro- - 
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gress of other countries, and the extent to which electric 
methods are adopted there, and such as is of general 
interest. One of the features of the inquiry was the 
similarity of the evidence given under each of the Bills 
submitted to the Committee. Amongst all the witnesses 
who were examined there was a feeling in the room that 
probably noone had given his evidence more clearly, simply, 
and directly than Mr. Arthur Keen, one of the promoters 
of the South Wales Bill. In addition toits direct bearing 
on the point at issue, Mr. Keen’s evidence touched on 
several questions of great commercial and financial import- 
ance; and, considering his prominent position, his abilities, 
and the weight of the interests he represents, we give as 
a specimen the leading points in his examination-in- 
chief. Mr. Keen said he was chairman of the Patent 
Nut and Bolt Company, of the London City and Midland 
Bank, Limited, an of Guest, Keen, and Co., 
Limited—the new company to be formed by amalgamat- 
ing the Patent Nut and Bolt Company with the Dowlais 
Works—and also a director of the Muntz Metal Company, 
Bolckow, Vaughan and Co., and other large manufactur- 
ing concerns in South Wales and elsewhere. Both 
as banker and as a manufacturer, he had had a wide 
and long experience of the industries in South Wales ; 
he had undertaken several journeys on the Continent, in 
the United States, and in America, during which journeys 
he had carefully studied the question of the cost of. pro- 
duction of the various commodities. The pressure of 
foreign competition has been very largely increasing 
latterly, and it especially presses upon the iron and steel 
industries. Comparing them for a moment with the 
advantages which foreigners have, he was acquainted 
with works now being started in America for the produc- 
tion and manufacture of steel, which are most favourably 
situated, and can get their coal at 4s. per ton and ore at 
5s., while the cost of the coal used for steel works in 
South Wales is at present, say, 16s. per ton. As com- 
pared with the ore used in South Wales there would be 
a difference of 15s. per ton, Spanish ore imported into 
South Wales to-day being worth 20s. per ton. These 
facts brought him to the conclusion that if South Wales 
was to hold its own at all, it was absolutely necessary to 
do everything that can favour cheapness of production. 
At their works at Newport, Mr. Keen continued, 
they employed about 4000 men, and a very large 
number of men in addition at the other works to 
which he alluded. The whole population of the dis- 
trict which this Bill sought to serve was really depen- 
dent on industries such as those in which the other pro- 
moters and himself were interested. It was therefore 
necessary to do everything that will secure cheap produc- 
tion, one of the principal factors in which is the cost of 
power. At present all the works in the district provided 


- their own power either by steam or electrical plant or 


water. But in America, Canada, and Germany, which he 
had visited, he found power supplied exactly in the same 
way that this Bill proposed to supply it—from generating 
stations. He had visited himself electrical power stations 
that carried the current thirty-five miles away, to the 
great advantage of the owners of the works. It was 
found that by means of these large generating centres 
electric power can be produced and distributed far more 
cheaply than it can be created on the spot in each place. 
Companies in America that supply in bulk from large 
generating stations are commercially successful, and, 
apart from other considerations, the method appealed to 
him as a commercial man. He went over to the States 
for the purpose of endeavouring to find out what could 
be done to improve our conditions, and came to the con- 
clusion that electrical power was most important to the 
industries of South Wales and elsewhere in this country. 
It was in consequence of his arriving at that conclusion 
that he agreed to subscribe to this idea for South Wales, 
and had very great pleasure in doing so, and induced all 
his friends to do so too. He had no doubt whatever that, 
if the scheme found favour with Parliament, it would be 
a great commercial success. 

With respect to the opposition, the keynote of it all, he 
said, was that the local authorities did not want competi- 
tion. He had himself been for years chairman of one of 
the principal local authorities in South Staffordshire, and 
had every sympathy and respect for the opinions of such 
bodies as local authorities; but in his opinion the in- 
terests of the district which this Bill would serve were so 
porneceant there that the question of interference with 
ocal authorities ought to be very carefully investigated, 
and he did not think that local authorities ought to be 
allowed to interfere with trade, especially as they were 
doing in this case. It was proposed to leave lighting 
wholly alone, save as to large consumers; but he would 
like to say that he considered that the ratepayers, so far 
as lighting, would be greatly benefited, for he had never 
yet known of a local authority or corporation being able 
to compete with a Bill like this; there were so many 
expenses, and so many circumstances attendant on the 
corporations and other bodies of a similar kind, that 
everything that they did was extremely costly. It 
was absolutely necessary that everything that was possible 
to be done should be done if we were to hold our trade 
and our connection. 

South Wales may be feeling the effect of foreign 
competition more than the Tyneside or Lancashire; but 
the summary of Mr. Keen’s evidence, as given above, is 
on very similar lines to the evidence given regarding the 
other districts, and can be taken as a fair sample of the 
attitude of business men generally towards these enter- 
prises. 

At the close of the evidence of the promoters of the 
South Wales Bill which came last, Sir James Kitson 
made the following announcement as to the principle 
which the Committee thought ought to be a guide to 
them in dealing with the Bills, his exact words being as 
follows :—‘ A local’ authority which undertakes, and is 
prepared to give a full and ample supply of electrical 
energy for all purposes to consumers within its district 
ought not, without its consent, to be required to give 
facilities for the supply within its district of electrical 


energy by other undertakers. But if a local authority 
is unable or unwilling to provide, on reasonable terms 
and within a reasonable time, a full and adequate supply 
of electrical energy for any purposes to any company or 
person applying for the same within its district, such 
company or person should be at liberty, after notice to 
the local authority, to obtain their supply from other 
authorised undertakers, and the local authority should 
be required to give all necessary facilities for this purpose. 
Any Scents arising out.of the above questions should 
be the subject of arbitration, as provided by the general 
Acts.” 

Upon hearing this, counsel for the various corpora- 
tions. represented stated that if the Bill contained a 
clause to this effect they were prepared to withdraw 
their opposition, and next day the chairman made the 
following statement :—‘‘ I have to announce that the Com- 
mittee are of opinion that, subject to the principles con- 
tained in their declarations being embodied in the clauses 
to be approved, and subject to such additions to and 
amendments in clauses . . . as on going through the 
clauses of the Bill appear necessary, the preamble of the 
South Wales Electrical Power Supply Bill is proved. It 
may be convenient, though the business is not down for 
to-day, to announce that the preamble of the Durham 
Electric Power Supply Company’s Bill is proved, that 
the preamble of the Tyneside Bill is not proved to the 
satisfaction of the Committee, and that the preamble of 
the Lancashire Electric Power Bill is proved to the 
satisfaction of the Committee. The intention of the 
Committee is to insert, as far as may be applicable, the 
same conditions in each of the Bills.” 

Matters therefore now stand in this position, that 
Parliamentary Committees have decided that stations 
supplying power over large areas are quite practicable; 
they agree that the supply of energy which such stations 
would be able to give is highly desirable and important in 
the interests of the trading community, and they have 
further stated the attitude which they consider such 
undertakings, if promoted by private enterprise, ought to 
adopt towards power supply if undertaken by local 
authorities. Atany rate, a complicated series of questions 
has been brought to some- 
thing like ahead, and the main 
issues have been narrowed 
down till it is much easier to 
see what the debatable ground 
is. The local authorities hav- 
ing withdrawn their opposi- 
tion subject to the insertion of 
the preceding clause, practi- 
cally concede the principle of 
power supply by private en- 
terprise up to the point men- 
tioned in the clause. The great 
question in the immediate 
foreground therefore remain- 
ing to be decided is whether : 
the statement of principle enunciated by the Committee is 
asound and workable one, and one which can be acted on 
in the best interests of the country. Let us, therefore, 
examine this clause and its meaning more closely. From 
a purely theoretical point of view, and as an abstract pro- 
nouncement, the clause is in accord with the maxims of 
political economy current with a large section of the nation 
to-day. The real questions about it are, however, can 
private enterprise live under such conditions, and if so, is 
it likely to make the progress which is desirable ? 

Very little thought will show that the clause opens u 
a number of questions of a far-reaching character, bot 
from the capitalist’s, from the engineering, and from the 
consumers’ points of view. In the first place, if powers 
are granted over an area, the districts of any local autho- 
rities who possess powers for electric supply must appa- 
rently be excluded unless their consent be first obtained, 
that is to say, that all the plums are to be taken out of 
the cake to start with, which in many cases would render 
it probable that the rest of the cake would be hardly 
worth having. Except in favoured localities, it is hardly 
likely that promoters, having obtained such a Bill, could 
see their way*forthwith either to expend the necessary 
capital or to put down works of sufficient size to offer 
power supply at really low rates. The next thing, after 
having obtained a Bill on these lines, would not be to 
commence practical operations, but to initiate a long and 
probably very tedious series of negotiations with the 
local authorities involved to try and come to some under- 
standing with them. Failing such an understanding, it 
is hard to see what the company would do, since if it 
were excluded from the manufacturing centres its opera- 
tions cannot attain a very extensive character, and it 
would also be very difficult to know what plant to put 
down to meet the speculative contingency that later on it 
may or may not be possible to get inside the boundaries 
of some of the larger local authorities. 

The clause, as it stands, is undoubtedly in principle a 
concession to private enterprise ; but in practice this will 
be of little value in most cases, and we can only hope 
that, having admitted the principle so far, Parliament 
may see its way before long to adopt legislation on more 
practical lines. If this were done, and fair clauses as to 
purchase and other matters granted, something would 
have been effected towards putting private enterprise in 
electrical matters on a fair basis in this country, and in a 
position to compete with the work which is being done 
abroad, since it is pretty clear that only private enterprise 
can compete with that work. 

It, of course, still remains to be seen what Parliament 
will have to say to these Bills when the Committee 
present their report. Seeing the interest that was taken 
on Monday night in the Dublin Company's Bill and the 
close voting upon it, there can be little doubt that when 
these Bills come before Parliament they will meet with 
opposition, though probably the opposition will not go so 
far as to cause them to be thrown out, which was the 
case with the Dublin Company’s Bill, by a narrow 
majority. What is gradually, however, becoming clear, 
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is that behind this question of private versus municipal 
enterprise in electrical matters there lies the great 
question of national enterprise as a whole, which is one 
of the most important political questions of the day. 
Electric power and light supply is one of the leading 
commercial necessities, and it is abundantly clear that if 
we are to compete properly with other nations, we ought 
to have this power and light supply in the best and 
cheapest form, and extending over the largest areas pos- 
sible. This is practically conceded by all parties. The 
question is, how is it to be done? -Engineers are ready, 
but valuable time and opportunities are being lost while 
it is being decided who is to provide the capital and con- 
trol these enterprises; and in the meantime our rivals 
are going ahead, and it will be an increasingly difficult 
business to overtake them. ; 

‘What we have to ask ourselves now is, supposing this 
position is conceded to municipalities, as seems likely, 
is it probable that, considering their growing burdens, 
they will throw themselves into this question of power 
supply with the energy it demands, and if not, will they 
be willing to concede opportunities to private under- 
takers to doit? Is it not more likely that, when they 
can do nothing, or do not wish to proceed, they will delay 
and equivocate as they have done in the past, and that 
under such a state of things as the committee’s clause 
foreshadows, progress, whether on the part of the muni- 
cipalities or of private enterprise, will relatively to the 
progress in other countries be very slow, and be attended 
with much expense, uncertainty, and difficulty ? 


THE PROTECTION OF TAIL SHAFTS. 


WE believe that in this country the late Mr. Thomas 
Mudd was the first to use an india-rubber sleeve to protect 
tail shafts. It is unnecessary to go now into any detailed 
description of what has been done in this direction, since the 
facts have been set forth in Mr. Younger’s paper, read before 
the Institution of Naval Architects, and published in our issue 
for 20th April last. 


But for some time past what appears to be a very much 
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METHOD OF COATING SHAFT 


better method has been in use in the German navy and 
merchant service. The india-rubber casing is applied to the 
shaft and vulcanised on. The process is covered by twopatents, 
one taken out in 1898 by Dr. Heinrich Traun, of Hamburg, and 
the other by Herr Max Willenius, also of Hamburg. The 
process of coating a shaft is thus described in the specifica- 
tion :—‘ The raw, unvulcanised hard rubber composition is 
rolled out into thin sheets of a few millimetres thick, and 
these sheets are then applied to the shaft or the like, which 
is previously coated with a solution of india-rubber, and the 
said sheets are closely rolled on by means of small hand 
rollers. The shaft or the like is then entirely or partly intro- 
duced into or surrounded by a steam pipe or a suitable 
casing of corresponding diameter, and this pipe or casing made 
tight or closed. After this, steam at a pressure of about 24 
to 3 atmospheres is introduced into the steam pipe or casing, 
and allowed to act on the composition for about two hours, 
and then the steam pipe or casing is removed. During the 
treatment with steam the hard rubber composition hardens 
and also unites, by the action of the heat, closely and in- 
separably with the shaft or other metal part. According to 
the duration of the treatment with steam and to the nature 
of the composition employed, the said composition hardens 
either entirely or only partly, whereby the different degrees of 
hardness in cross-section are obtained.” 

The process is carried out by the Harburg India-rubber 
Comb Company, of Hamburg and Harburg. The agent in 
this country is Mr. F. Winter, of 8, Red Cross-street, E.C. 
‘In Germany the Harburg firm works with the firm of 
Willerbrandt and Co., Hamburg, the latter attending solely 
to the mercantile orders, while the other firm works for 
the German imperial navy. The materials for all work are 
provided by the Harburg company. Almost every German 
man-of-war and torpedo boat that has lately been built has 
propeller shafts protected by this system. We have no par- 
ticulars of all the names of these warships, but we may 
mention some of them :—Kaiser Wilhelm der Grosse, Kaiser 
Friedrich III., Prinz Heinrich, Worth, Seeadler, Bayern, Iltis, 
Hertha, Hausa, Sachsen, &c. Of the mercantile fleet of 
Germany the steamers Gothia, Pretoria, Bulgaria, Brasilia, 
Graf Waldersee—all of the Hamburg-American line—and 
Kaiser Friedrich, Barbarossa, Coblenz—of the North German 
Lloyd—are some of the many steamers provided with this 
shaft protection. Some of the other continental nations 
have also adopted this new method. It may interest our 
readers to know that the shafts of the s.s. Brasilia were 
covered by this method at Messrs. Harland and Wolf’s yard 
in Belfast, and those for the s.s. Kaiser Friedrich at Messrs. 
Vickers’ works in Sheffield. The work in both cases was 
done by Messrs. Willbrandt and Co. All rights for the work- 
ing of this system belong to the Harburg India-rubber Comb 
Company. 

Figs. 1 and 2 show the method of coating the shaft. The 
process is very simply carried out, and occupies in all, for a 
heavy shaft, about a week. The apparatus is very simple, 
and is usually “knocked up”.out of old materials in the 
shipbuilders’ yard. It consists simply of a tube large 
enough to hold the shaft, and strong enough to carry steam 
of about 50 1b. pressure. The shaft is scrubbed quite bright, 
and clean of oil. The actual vulcanising requires about 
two or three hours only. We have seen specimens of the 
work, which is admirable. 

The Admiralty were approached with a view to induce 
them to give the process a trial. They said that before 
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deciding they wished to see a German man-of-war so fitted. 
Arrangements were made, and the German naval authorities 
offered every facility for the inspection of a man-of-war in 
dry dock in Germany. The Admiralty declined to take 
advantage of the offer, and resolved to wait for the very 
unlikely contingency of a German man-of-war being docked 
in d, Comment is, we think, quite superfluous. 


TERNI ARMOUR. 


WE have received data of some remarkable plates made at 
Terni, and tested at Muggiano near Spezia. The plates are 
now exhibited in the Paris Exhibition. We could furnish 
our readers with hand sketches of them now, but it is desir- 
able where critical questions are involved to keep all 
arbitrary elements out, and we prefer to wait in the ho 
of receiving photographs which we can reproduce in the 
usual way. 

The result which is most valuable for ener purposes is 
naturally the one most severely tested, and that is a “ Terni 
special” type of plate, whose dimensions were 7ft. 10}in. by 
5ft. 3in. by 5°9in. This was attacked, as shown in the follow- 
ing table herewith. 


for making all sorts of guns throughout, from small arms 
and quick-firing guns of small calibre up to 12in. guns with a 
length of thirty calibres. These are, I believe, the largest 
pieces of ordnance turned out here. One of the most inter- 
esting features in the whole factory is the steel works. The 
stranger does not look to find heavy steel forgings and cast- 
ings being turned out successfully in a country like China. 
But at the Kiangnan Arsenal this is done; and, from a very 
small beginning, the manufacture of steel was inaugurated 
some years ago, until it has grown into an important depart- 
ment at the present day. All the steel for guns up to 6in. 
diameter is made at these works, and I am told that the pre- 
sent equipment permits of manufacturing castings of any 
weight up to 25 tons. Barrels for guns over 6in. in diameter 
are imported from England. 

‘The steel works contain two Siemens-Martin’s furnaces, 
a 2000-ton forging press, cogging plate, and bar mills; 
machinery for rough turning, boring, and oil tempering gun 
materials, &c. Here are made the gun forgings as well as 
the castings ; as also the shield plates and other heavy work 
for the carriages, to be eventually finished in the gun factory. 
Excellent steel is, I am assured, made from native pig iron 
and ore, and the whole is carried on by native foremen and 
workmen under the superintendence of Mr. Bunt. The 
Chinese make extremely efficient steel workers under proper 
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1 6 4-82 Plate not perforated, no cracks |Broken up, —-" points 

2 4-18 do. do. 
3 590 m. do. do. 
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It will be seen that as regards penetration the quality of the 
is as nearly as sible the same as that of a good 

rupp process plate. e point of the projectile just gets 
through when the figure of merit reaches 2°93; that is to 
say, when the thickness of wrought iron that would be per- 
forated by Tresidder’s formula is nearly three times the 
actual thickness of the plate. The plate face is, however, 
remarkable in showing no cracks or scaling off round the 
point of impact. There can be no question that this is a 
remarkable result. It was obtained on May 3rd last year. 
There are records of excellent results obtained subsequently, 
but none where the plate seems to have been tested so 
severely as this one. There are plates with harder faces 
which show scaling, and in one case in 1896 considerable 
cracking, as one would expect. These are classed “ Terni 
breveté.” There are four of this kind, termed “Terni 
special,” which are quite free from cracks and almost free 
from scaling. Of this quality of plate we think we are sure 
to hear more before long. 


THE KIANGNAN ARSENAL. 


In the face of such grave news from China and in considera- 
tion of the scanty knowledge we possess of that great expanse 
of country, we think it may be of interest to our readers to 
republish in part one of the articles written in 1898 by our 
Special Commissioner, whom we had sent out at that time to 
study modern China from an engineer’s point of view. The 
photographs mentioned in the article were published in our 
issue of May 20th, 1898, but want of space prohibits our re- 
printing them here, 


“ SHANGHAI. 

“One is bound to write with reticence on the subject of 
Government war material factories in the Far East just now, 
for the political complications which are still looming in this 

art of the world make it advisable for a journalist not to go 
into too much detail. I have been requested by the autho- 
rities, who were good enough to let me visit the Arsenal, to 
deal rather in generalities than in details, and the two British 
superintendents in charge, while giving me every facility for 
seeing what there was to be seen, were extremely discreet in 
their utterances. 

“The Kiangnan Arsenal is, practically speaking, the only 
arsenal in China worthy of the name. There is a small arms 
factory in Tientsin, and 2 Government dockyard at Foochow; 
the last named of which appears to be merely a happy hunt- 
ing ground for French officials, who were forced upon the 
Chinese in 1885 by the Government of France, as a solution 
of one of the numerous political questions between the two 
countries. These two factories, however, cannot be looked 
pe asin any way competing with the Kiangnan Works, 
where heavy ordnance is turned out in a business-like way ; 
be is to say, in as business-like a manner as is possible in 
China. 

“The Kiangnan Arsenal, situated two or three miles up 
stream from Shanghai on the Woosung River, is under the 
direct orders of the Viceroy of Nanking, and is managed by 
three directors appointed by him. Under them is a large 
staff of Chinese officials, whose various and complicated 
functions I do not pretend to have fathomed—nor would 
they interest you, if I tried to explain them—and two British 
subjects, Mr. N. E. Cornish, superintendent of the Gun, 
Projectile, and Rifle Factories; and Mr. Thomas Bunt, 
superintendent of the Engineering and Steel Works Depart- 
— and engineering superintendent of the Nan-Yang 


eet. 
“This arsenal was started about thirty years ago, and from 
the first was under foreign management, as far as technical 
matters wereconcerned. Ofthetwo Englishmen above named, 
Mr. Cornish came out to ‘China twelve years ago, leaving 
Armstrong, Mitchell and Co., for the purpose ; and Mr. Bunt, 
coming from Maudslay, Sons, and Field, joined the arsenal 
staff fourteen years ago. At the present day about 2500 
men are employed. The works cover a very large area, and 
have a commanding river frontage. The shops, which need 
not be enumerated, include all the plant which is necessary 


management. In addition to the above, there are projectile, 
powder, and cartridge works, general engineering shops, saw 
mills, a shipyard, and a dry dock for ships up to 300ft. long. 
A railway, about a mile in length, and running along the 
river side, takes one to the testing ground at Whangpoo, and 
of this site I also enclose some photographs. 

‘‘In the year 1890, the arsenal having received orders to 
build several 50-ton guns, the question arose as to the best 
method of getting them from the gun factory to the proof 
ground for trial. The arsenal had a system of tram lines of 
2ft. gauge, laid with 601b. rails, and the guns peng | 
made were drawn by coolies to the proof ground; but wit 
50-ton guns this would take such a great number of men 
that the directors decided on building a locomotive for this 
purpose, and for conveying the guns to the wharf for ship- 
ment, &c, 

“ Owing to the courtesy of the officials, I have been able 
to get together a good collection of representative illustrations 
of the Kiangnan Arsenal, which I send herewith. 

‘“‘The general appearance of the arsenal is somewhat busi- 
ness-like and modern ; and, except for the pigtails and dress 
of the workers, and certain hieroglyphics on the walls, has 
very little to indicate the country in which it is placed. 
Western’ buildings, Western plant, and Western methods 
prevail in most places except the offices. The main entrance, 
a handsome archway on the river frontage, and an 
occasional religious emblem, only tend to remind the outsider 
that he is in the Celestial Empire. 

“ An engineer may perhaps ask himself why it is that some 
of the buildings and chimneys are spread about in such a 
strange and apparently unconventional and inconveniet 
manner. But there is method in that form of madness, for 
religion steps in here, and dictates the positions and shapes 
of buildings. So that the foreign architect or engineer who 
would satisfactorily cater to Chinese requirements in the 
shape of laying down the‘lines on which industrial or other 
places are to be arranged, must first make a study of the 
religion of the country before he can hope to succeed; for, 
however practical, economical, and otherwise advantageous 
his designs may be, they will not be accepted if they are 
likely to entail what is known as ‘bad Joss,’ that is to say, 
if their arrangement is likely to meet with the disapproval 
of the departed spirits of previous generations of Chinamen. 

“ Of the quality of the work turned out, whether it is in the 
form of heavy ordnance, machine guns, or complicated self- 
acting carriages, it has the appearance of being all round 
extremely good; and I am given to understand that, when 
put to the test, the guns are up to a good standard. A cur- 
sory observer, however, is not in a position to form a valuable 
opinion on these matters. With regard to the quality of the 
steel manufactured here, I hope to send you some particulars 
of tests before very long. 

“I am not at liberty to say very much about the types of 
guns, and so on, but it is as well to mention that in the 
heavier classes the Armstrong pattern is almost universally 
adopted. Annually, and for many years past, large quantities 
of war material have been turned out here. And what be- 
comes of it? . Nobody knows. It absorbs itself somehow, I 
am told, without the defences of China appearing to be 
strengthened by the process. But China is a large country ; 
large enough, in fact, to employ a very great supply of war 
material in districts away from the beaten track of the 
foreigner in China. And can the Chinaman use these guns 
to his own advantage or for the protection of his country 
when he has made them, or does he wish to do so if he could ? 
These ‘are questions which one would imagine to be_all- 
pry coke But, at the same time, I cannot answer any one 
of them.” 


Tue American syndicate which obtained a concession 
to complete the Inter-oceanic Railway in Honduras has had 
difficulties and disputes with the Government, from which it has 
resulted that, with the exception of the building of five miles of 
railway finished a year ago, no progress ‘has, been made, and the 
piece of railway already built’ has, owing ‘tothe “difficulties with 
the Government, been allowed to fall’ into“a*bad’ state’ of ‘repair. 
At the present time fresh negotiations’ aré “on™ foot’ between the 
syndicate and the Government, with the object of arranging for the 
continuation of the work. | 


THE RELATIONSHIP BETWEEN THE COST OF 
WATER WASTED AND THE COST OF DETEC- 
TION AND PREVENTION OF WASTE.* 

By A. J. JENKINS, Assoc, M. Inst. C.E, 

THE waste of water is a subject that is almost daily before eve 
member of this Association, and its growing im asin has ries 
recognised by water engineers for many years. The establishment 
of the now almost universal system of constant supplies, so far at 
least as this country is concerned, is largely due to the means 
for. the detection and prevention of waste. The usual 
methods of detection adopted are very generally understood, and 
the results arrived at are easily obtainable, but the actual cost of 
the operations is seldom given. 

“The Use and Misuse of Water” has been the subject of a 
paper read by Mr. Berrington before this Association, and the pre- 
vention of waste has been dealt with by Mr. G. F. Deacon and 
others before the Institution of Civil Engineers. These papers 
and the lengthy discussions thereon deal fully with the systems of 
detection employed, and will repay careful readi In order to 
avoid repetition as much as possible, it is pro to give a de- 
scription of the Cardiff system of detection and prevention of 
— with Pa — gine to the cost thereof, and the value 
of the results obtained, comparing them with the few fi 
available of results obtained towns. 

It can be shown that the cost of an efficient system of detection 
and prevention of waste is amply repaid by the value of water 
saved, and when it is considered that the average pressure 
throughout the town of Cardiff is but 35 lb. per square inch, it 
may safely be inferred that where pressures are higher greater 
saving may be expected, because, other things being equal, .a 
greater pressure must result in greater waste. At the outset it 
may be well to review briefly the extent to which waste may go 
on, and to show to what extent it has been reduced. 

As early as 1859 the Norwich Waterworks Company obtained an 
Act of Parliament to enable them to prescribe in detail the nature 
of all fittings and pipes and the work connected therewith, and to 
interdict the use of existing fitti and pi which, in ‘their 
judgment, might tend to waste, with the result that within a few 

ears the consumption of water was reduced from 40 gallons per 

ead per day—intermittent supply—to 15 gallons—constant ser- 
vice. In the following year, 1860, the Manchester Corporation 
obtained similar powers, and quickly reduced the domestic con- 
sumption under constant supply from 35 gallons per head per day 
to 14 gallons, 

The system of i tion and supervision of fittings employed at 
Norwich and Manchester proved abortive in Liverpool, and in 
1874 Mr. Deacon introduced the waste-water meter system with 
immediate beneficial results, the domestic consumption being re- 
duced by about six ye per head per day, and the intermittent 
5 Aaa 2} hours per day—converted into a constant 
supply. 

The ‘‘ Deacon” meters have been very generally adopted with 
excellent results, notably in Southampton, where a consumption of 
over 60 gallons per head per day has been reduced to less than 
30 gallons ; Carlisle, from 40 to 234; Portsmouth, from 35 to 18}; 
Bradford, from 27 to below 2); the Lambeth Water Company 
(London), 34 intermittent service to 20 constant ; Southwark and 
Vauxhall Company, 38 intermittent to 22} constant. Very many 
other instances might be quoted. 

Two cases where excellent results have been obtained without 
the use of waste-water meters may also be cited. In Leicester the 
total consumption of water for all purposes was reduced from 
25°5 gallons per head per day in 1879 to 17°56 gallons in 1892; at 
Sheffield a consumption of 41 gallons per head per day was re- 
duced in two years to 22 gallons, and it was stated by Mr. Eaton 
‘‘that they did the work regularly year by year for a population of 
over 350,000 for £1005 per annum.” — 

The age of the oldest portion of the Cardiff works does not ex- 
ceed fifty years, and the greater portion is of quite recent date, so 
that the consumption has never reached the high figures of many 
of the above-named towns and districts ; nevertheless, inspection 
has been found equally necessary to keep the supply within bounds, 
so that the yearly increasing demands may be met. The daily con- 
sumption for all purposes averages about 20 gallons per head per 
day in winter, and has run up as high as 28 gallons in the hottest 
days of summer ; 25°5 gallons being regarded as the average hot- 
weather consumption. Of this the quantity registered by meter, 
almost wholly for trade purposes, is between seven and eight 
gallons per head per day. It may be well to note that Cardiff is 
entirely a water-closet town, of which 15,400 are supplied direct! 
through cisterns ; there are also 10,200 baths directly connected, 
no additional charge being made for either. The system of in- 
spection herein described costs r annum for a population 
estimated at abont 200,000, but this does not include the cost of 
any repairs except the gratuitous renewal of tap washers. 

Cost of water.—The cost of water to the Cardiff Corporation is at 
the present time about 7‘5d. per 1000 gallons ; but the works are 
capable of giving a larger supply if increased filtration area is pro- 
vided, and it is probable that the cost will ultimately be reduced to 
6d. per 1000 gallons. In a report dated October 14th, 1898, Mr. 
G. L. Gomme, the statistical officer of the London County Council, 
gives the cost of water per 1000 gallons for 41 county boroughs, 
the average being 5°84d., including the sums required for the 
repayment of capital. The average for the eight London water 
companies is 7"1d. per 1000 gallons. In comparing the cost of 
water saved with the cost of detection and prevention of waste, 
6d. per 1000 gallons is adopted by the author as being a fair average, 
and within the mark as regards Cardiff. 


(To be continued.) 


Report ON FactorRIgs AND WorkKsHoPs.—The annual report of 
the Chief Inspector of Factories and Workshops for the year 1899 
has just been issued as a Blue-book. It states that trade generally 
was active, and hence there were more premises to be registered 
and inspected. Accidents reported under the Factory Acts were 
more numerous in 1899 than in any previous year, but the rate of 
increase during the year was tauch less than in 1898. The total 
number of accidents reported in i898 was 57,562, and in 1899 
70,760, being an increase of 13,198, or 22°9 per cent. So far as 
accidents reported to the certifying surgeons are concerned, the 
increase was again relatively greatest among adults and males. 
The decrease in accidents to children observed in 1897-98 
was not continued, there being, on the contrary, some increase in 
1898-99. While the minor accidents reportable only to the inspec- 
tors increased 25°2 per cent., from 38,335 to 47,989 ; the number 
reported also to the certifying surgeon advanced 18°4 per cent., 
from 19,227 to 22,771 ; and the fatal accidents 19°8 per cent., from 
727 to 871. On the whole, therefore, the increase was less 
marked in the more severe forms of injury, but only under 
the head of ‘“‘loss of sight” was there actual decrease, and 
in that group the numbers are small. In the previous year 
there was a notable increase in the ber of idents in 
connection with machines and engineering, shipbuilding, and 
warehouses. This was continued, but in a much less degree in 
1899, and in shipbuilding the advance was relatively less than in 
the average of all trades. In the reports of the superintending 
inspectors there is much interesting detail as to the causation and 
prevention of accidents. Substantial progress has been made in 
the fencing of circular saws. The See inspectors for 
the North-Eastern and North-Western Divisions respectively com- 
pleted their inquiry during the year into the dangers attending 
the use of machinery in the several branches of the cotton manu- 
facture. Their report, published in 1899, shows that the United 
Kingdom is behind other countries in this respect. 


* British Association of Waterworks Engineers. 
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LUGANSK LOCOMOTIVE WORKS—BLESSING THE FIRST ENGINE 


he Engi voter 


through a rolling press by Hugh Smith and Co., of Glasgow, 
driven independently by a 40 horse-power electric motor, 
and after being marked off from a standard template are 
—- approximately to shape under a large electrically- 

riven power punch by the same makers. The motor is 
of 15 horse-power, and the punch is of oblong section, 2in. 
by 1}in., to facilitate the work and reduce the time con- 
sumed in the operation. After punching the frames are 
again straightened, slotted in a series of eight under a 
triple-headed machine by the Hartmann Company, of 
Chemnitz, and finally drilled for the hornblocks, stays, 
&e. &e. they are then ready for delivery to the erecting 
shop vid the central stores. 

For boring the cylinders two fine machines by the 
Graffendstein Company are provided, and Craven Bros. 
have supplied the tool for milling the steam ports. Drill- 
ing and planing are arranged for close at hand. 

In the bay for wheel turning, &c., ten large lathes for 
wheels and axles are provided, whilst vertical boring mills 
by the Niles Tool Company are largely employed on 
wheel centres, tires, &c. Messrs. Muir,and Kendal and 
Gent have supplied several of their latest milling machines, 
including a special one for dealing with the axle-boxes. The 
whee] press is of Russian manufacture, but resembles 
American practice very closely; numerous special tools 
for drilling wheel rims, tires, and cutting keyways are 
provided, all of the very latest design and construction, 
American makers being well represented. A particularly 
interesting specimen from across the Atlantic is a multiple 
punching machine for the cab side sheets, tender tank 
plates, &c. 

In the centre of the shop a very complete tool stores is 
installed, where any and every accessory required in the 
work can be obtained for the asking; immediately behind 
this enclosure a number of small lathes, milling machines, 
drills, and benches are arranged, on which the supply of 
tools is maintained. In this division all the small labour- 
saving devices of Europe and America have been investi- 
gated, with a view to the selection and adoption of the 
best. Adjustable wrenches, screwing dies and taps, drills 
and reamers are all of the latest design, whilst the oil cans 
and drums for the supply of different lubricants are all 
enclosed in patented contrivances for the prevention of 
loss by drip and deterioration from access of grit, and are 
fitted with gauges and measuring appliances. .In the 


erecting shop the frames are first placed on a standard 
model, to which every part of the engine’s motion and 
running gear will accurately fit, and the brackets and cross 


stays of the framing are riveted on by one of Macoll’s , 


patent hydraulic riveting machines, having a reamin 
tool combined with it. The erecting shop is further fitte 
with a complete pneumatic installation, with tubing and 
connections for tools throughout its area, enabling 
hammers, riveters, drills, and motors to be employed on 
any of the locomotives or boilers being erected. 

The cylinders are fitted to the frames, and every detail 
tested tostandards. The boilers from the boiler shop, after 
receiving their tubes and mountings, are tested and added 
to the engines, after which the wheels and motion are 
put into place, and the engines prepared for preliminary 
trial. For this hot water and steam are supplied from the 


stationary water-tube boilers already mentioned as pro- 


viding water for the shop-warming apparatus, and when a 
pressure of 90 lb. per square inch has been reached in 
the boiler of a newly-built locomotive it is run out of the 
shop under steam and a fire lighted in the fire-box for the 
first time. 

After a trial run and minute inspection, if it is found 
that any of the journals require attention, or for any 
reason it is desirable to change or examine a pair of wheels, 
the engine is returned to the erecting shop and placed 
over a drop pit, where the member in question can be 
expeditiously removed and attended to. 

When everything is accepted as satisfactory the boiler 
is clothed and cleaded, and the engine is painted and 
varnished, another trial trip is made, and should no defects 
develop the engine returns to the clothing shop to be 
dismantled and packed. 

The photographs reproduced show the internal appear- 
ance of the shops on the Ist of February this year, and 
when the extremely difficult conditions for erecting and 
equipping large works in Russia are taken into account, 
with the fact that the whole of the machinery had to be 
ordered abroad, where makers, owing to the general 
prosperity of ‘the engineering trades, were stipulating for 
twelve months’ delivery, the short time elapsing between 
commencement and completion may almost be considered 
a record. 

We give on the previous page a general view of 
Lugansk, with the works in the background, to the right 


of the picture. This photograph was taken during the 
summer of 1899, whilst the locomotive shop was in course 
of erection. Fig. 1 shows the locomotive shops, looking 
from the steel works end. Fig. 2 shows the wheel bay, 
looking from the gallery leading to the offices. Fig. 3 
shows the central bay, with cylinder-boring machines and 
heavy tools. Fig. 4 shows the framing bay, with triple- 
headed slotting machine on the left and electrically-driven 
punch on the right. The illustration above shows the 
priests blessing the first engine built. 

The output of this model factory is estimated at 150 
locomotives per. annum, and as this result is looked 
forward to with an establishment of but 1500 Russian 
workmen, it follows that every effort to economise labour 
has been made, for at other Russian locomotive factories 
it requires from 2200 to 2500 men to turn out a similar 
number of engines. 


WALKER ENGINEERING LABORATORIES, LIVERPOOL.—The annual 
a terminating the session of the engineering depart- 
ment of University College, Liverpool, and the exhibition of prac- 
tical work done by the students during the year, was held on 
Thursday last, June 28th, at 7.30 p.m. The principal of the 
College, Principal Dale, occupied the chair, and the William Rath- 
bone Medal in Engineering, and the Rathbone prizes, were dis- 
tributed to the successful students by the Lord Mayor of Liverpool. 
Professor Hele-Shaw, in his report, said that the present year, 
which completed the sixteenth session of the engineering depart- 
ment, would be memorable from the fact that the number of 
students which commenced in that department with a total of 
three, had now reached 100. The rapidly-increasing number of 
students who were taking degrees in engineering was a 
even a more gratifying fact than a mere increase in numbers. A 
few years ago a possessor of a a degree was quite a rara 
avis, but the present growth in this direction indicated clearly 
that it was now becoming recognised in this country, as it had 
long been in France and Germany, that engineers must be highly 
trained if this country was to keep the place which it had held for 
so Many years as ‘a great centre of manufacturing industries. 
Professor Perry, D.Se., F.R.S.,- President of the Institution of 
Electrical Engineers—external examiner—then delivered an inte- 
resting address upon the value of a thorough scientific education 
to the engineer, and in the course of his remarks said that, in con- 
nection with all the Universities in which he has examined, he was 
pleased to say that nowhere had he found a man better trained in 
the knowledge of engineering than the students of Victoria Uni- 
versity, 
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THE WORK OF THE LIGHT RAILWAY COM- 
MISSION. 


By R. H. Scorrer, C.E., M.I. Mech. E.* 


WueN the history of the light railway movement in this country 
comes to be written, two points will come out very prominently, 
both illustrating the deeply-seated need which existed and which 
called forth legislation on the matter. (1) The non-political, or, 
rather, dual political, character of the agitation, both in and out of 
Parliament. (2) The rapidity with which the facilities offered by 
the Act were seized and taken advantage of all over the country. 
Both these are very pee eg factors in the work we, both indi- 
vidually and as an Association, have undertaken to perform. The 
progress of the movement has been especially encouraging to those 
who have tried for so many years to convince the people of this 


When the Light Railway Commissioners have satisfied them- 
selves that a scheme is a good one, we should think the Board of 
Trade, the Commissioners, promoters, solicitors, and all concerned, 
would hurry matters forward, so that the line might come into 
existence as soon as possible. But such is not recent experience. 
Of the 138 fortunate schemes approved to date by the Light Rail- 
way Commissioners, 108, representing 112 schemes, have been sent 
to the Board of Trade for comfirmation. Of this number, 77 have 
been confirmed, leaving 61 approved schemes at the present time 
awaiting confirmation. It will therefore be seen that very often 
considerable time elapses between the verdict given by the Com- 
missioners in favour of the scheme and the actual issue of the 
order. The average time between the deposit of the plans and 
the issue of the order is sixteen months, or nearly double the time 
required for the obtaining of similar powers per Act of Parliament 
or Provisional Order. Of this period not more than six months 


country that cheap and ready transit from producer to consw is 
an absolute necessity if we are to maintain our position in the 
world’s commerce. The fact that both political parties are con- 
vinced of this assures us a steady run in the future, unhampered 
by general elections, or a chance vote snatched at a moment of 
political or municipal excitement. It is with these facts before me 
that I venture to call the attention of the members of the Tram- 
ways and Light Railways Association to the work which the Light 
Railway Commission has accomplished, and to attempt to call 
attention to some of the good points and some of the weak points 
of the Light Railways Act, 1896. I consider this a most opportune 
moment to bring the matter forward. because the Act itself expires 
next year, and I feel that this Association can hardly render a 
better service to the public and the tramways and light railway 
industry generally than by discussing freely the working of the Act, 
and before Parliament undertakes its revision, by submitting to 
the proper quarters some practical suggestions for its improve- 
ment. 

With the formation of the Light Railway Commission, the dis- 
tinct advance in procedure introduced by the Commissioners, and 
the popularity which has attended its work and results, we are all 
rnore or less familiar. At the local inquiry, much more real in- 
formation is forthcoming than in the House of Commons Com- 
mittee-room ; and this, together with the unvarying kindly 
patience and courtesy extended to all by the Commissioners, has 
done much to interest public bodies and the public generally in 
light railways and tramways. This in its turn has influenced the 
large development in the movement, as it is useless for engineers 
to spend time and thought and money in framing schemes to meet 
local needs if the public are not also interested. The success of 
the movement is evidenced by the large number of applications 
made, and the length of mileage asked for by promoters under the 
Act, 1896. When it is stated that between December, 1896, and 
May 3lst, 1900, 34 years, proposals, plans, and estimates, have 
been received by the Commission for a mileage of 2800 miles—a 
length greater than the total mileage of Irish railways, equal to 
the London and North-Western and London and South-Western 
combined, and greater than our longest railway, Great Western 
Railway, and more than double the total mileage constructed in 
thirty years under the Tramways Act—the magnitude of the need 
becomes apparent. Nor is the need confined to one part of the 
country or to one class of district. Places as far distant and as 
dissimilar as Penzance, Wick, and Inverness, Colwyn Bay, Bedd- 
gelert, and Southend-on-Sea, have benefited by the Act, as well as 
the most thickly-populated manufacturing centres in the North 
and Midlands of England, and in the metropolitan area. 

During the years 1897-8-9, 1900, the Commissioners have held 
208 local inquiries into the merits of 247 schemes, the general 
result being that 55 per cent. were granted, 24 per cent. rejected, 
14 per cent. withdrawn, and 7 per cent. to be dealt with. At the 
present time the account stands thus: — 258 applications 
received for permission to construct 2657} miles, and capital 
estimated at £17,889,000. Add to this twenty-four applications 
lodged May 31st for about 240 miles, and the total capital may be 
placed between 18 and 19 millions sterling. 

How have these orders been dealt with? Of the 258 received to 
end of 1899, 138 have been granted, 65 rejected, 36 withdrawn, 
and 19 not dealt with or deferred. So that the Commissioners 
start next month with an arrear of only about 7 per cent. to pull 
up ; and then they have thirty-four schemes presented last month 
to take in hand. So far for the local inquiry. 


* Read at the meeti 
at the Agricultural Hi 


of the Tramways and Light Railways Association 
, Wednesday, June 27th. 


between deposit and local inquiry ; hence, on an average, 
ten months are occupied in the process of ‘‘settling the order.” 
Here, then, appears to be one weak spot in the constitution of the 
Light Railway Commission. More help is required, in order that 
the Order, when once approved, may be rapidly settled. This 
point has been brought out very forcibly by the Commissioners in 
their reports. They say ‘‘That the time lost in travelling from 
place to place is very considerable, and the ever-increasing number 
of applications will make it impossible to deal with them in the 
proper time unless some fresh arrangement are made.” I would 
suggest that the attention of Parliament might be directed by 
this Association to this point; that an increase of the number 
of Commissioners might be suggested with a view of curtail- 
ing the time allowed between approval and confirmation, 
and also to granting some additional powers by which the 
Commissioners might spur on both promoters, objectors, and 
their solicitors to prompt action within a given time. At present 
valuable concessions are often hung about by frivolous objectors, 
who take advantage of this flaw in the Act, and impose upon 
the courtesy of the Commissioners, in order to obtain some real or 
fancied advantage. While they are thus hanging matters over, 
public interest flags, the scheme is somewhat discredited, and the 
chances of local financial support minimised by the dog-in-the- 
manger policy adopted ns objectors. If a ‘‘time limit” were im- 
— no injustice would be done to either side, and many 
rivolous objectors would be brought to their senses. At present 
parliamentary procedure is ‘‘limited” by the length of the session ; 
a Bill must be passed or thrown out during that period. Under 
light railway procedure, much of the money saved by simplifi- 
cation is lost, either directly or indirectly, by the scheme “hanging 
fire” after it has been — by the Commissioners. Two other 
facts have been noticed with the development of the light rail- 
way movement in this country ; and I venture to think that we 
who are so closely connected with the industry cannot afford to 
overlook them. In the early days of the movement, the 
existing railway companies gave no encouragement to the light 
railway movement. Wherever they could they opposed, tak- 
ing refuge in that bogie, ‘“‘competition.” We contend that a 
light railway, properly designed, cannot compete with an exist- 
ing line, because the true function of a light railway is to 
continue into hitherto unremunerative districts the facilities 
offered by the railway. The light line can live where the “‘ heavy ” 
one would starve, because it has a smaller carcase to keep up. 
Railway companies, however, held aloof from the movement, no 
doubt use their managers very little understood that light rail- 
ways would bring grist to their millat little or no expense to them- 
selves. When, however, it dawned upon them that the movement 
was one come to stay, they stood aside, nodding approval while 
other people found the money, and now their attitude is wholly 
different. Scarcely a railway in the country, I believe, maintains 
its former attitude. Several are promoting light railways them- 
selves, and others are on the watch to get their hands on the pur- 
chase clause. Herein a word of caution is necessary. We must 
not give away our birthright for a mess of pottage; 25, 30, or 42 
years is short enough time for repayment of capital in an enter- 
prise which is absolutely new, ond ands depends for its existence 
on crumbs which have been cast from the rich man’s table. In 
other words, light railways and tramways tap districts hitherto un- 
tapped by railway companies because they would not “pay.” 
They will rely largely upon creating new traffic. When it has 
been created and nursed, it will not be fair that our quasi-henevo- 
lent neighbours, the railway companies, should then swoop down 
and take all the profit. It is a point which must be taken into 
account and kept in mind when railway managers smile approval 


upon the promoters of a light railway. Mention of the purchase 
clause, too, reminds me of the altered attitude of local authorities, 
and the County Councils in = I believe, in many 
sade of the country the local authorities havi their 

nd on the pulse of the people, are more keenly alive 
than any other class of the community to the importance of 
light railways and tramways. Their — has been loyally and 
heartily given to many good schemes. But here, again, a word of 
caution is necessary, so that too much may not be given away by 
promoters. 

Some county councils—I do not refer to the London Count; 
Council—are making efforts to obtain a clause in each Light Rail- 
way Order promoted within their area that, at the expiration of 
twenty-five or thirty or thirty-five years, they shall have the power 
to purchase the undertaking if the local authorities fail to 4 80. 
Now this introduces a new element. We all know that the 
chances are very much against the whole of the local authorities 
agreeing to purchase. But when the County Council comes alo: 
with its respectability, its weight of infl , its d debt, an 
its ability to borrow money, the chances of the light railway com- 
pany having short notice to quit are enormously increased. I am 
quite aware this card has two faces, but that it must be considered 
as a new element in the game I think all will concede, and it must 
receive most careful attention when the Act comes on for revision 
in 1901. Cannot this new Bill be made to settle once for all the 
supposed difference between a light railway and a tramway? Can- 
not we insist upon the Tramway Act, 1870, being revised at the 
same time? I believe it will be possible to effect such a change, if 
we show ourselves desperately in earnest about the matter. 

It will be noted that the Light Railway Commissioners them- 
selves divided all applications into two classes : (a) Light railways 
resembling ordinary railways; (b) lines which may be shortly 
described as road or street railways. By approving over 250 miles 
of the latter class they have set their approval on the use of the 
ordinary roads of the country for the carriage of both passengers 
and goods traffic. I believe this Sg ages to be a good one, and 
that it opens up an enormous field for electric traction, as steam 
locomotion is by no means suitable for this purpose. In man 
cases the roads have to be widened before the lines can be laid. 
think this a wise and fair regulation, but I consider that provision 
should be made in the revised Act to prevent promoters of light 
railways being mulcted when carrying out what is undoubtedly a 
public improvement. Wider roads are for the benefit of all the 
users of those r Hence when a railway or tramway company 
finds it cannot buy land for that purpose except at an abnormal 
rate, legislation should step in. Undoubtedly one great improve- 
ment which the Act will allow to be carried out will be a solution 
of the housing problem. It can only be solved by allowing the. 
worker to live away from congested town centres. To do this, 
local authorities have tried and failed. If light railways and tram- 
ways accomplish this end, they should certainly feel that the local 
authorities will help them over the —s question. In revising 
the Tramways Act onr policy must be get rid of Clause 43. Parlia- 
ment has gone half way by allowing promoters of light railways a 
longer time than twenty-one — in which to recoup themselves, 
Here, again, tramways and light railways should be. put on the 
same footing. But let us have Clause 43 abolished from the 
Statute-book for ever. No clause has been so detrimental to the pro- 
gress of electric traction. y 

On the question of financing light railway and tramway under- 
takings, I will content myself with mentioning the fact that, 
although Parliament some four years ago sanctioned the spending 
of £1,000,000, by way of loans at 3} per cent., for the purpose of 
helping the development of light railways, the concession is so 
he ae in by ‘provided thats,” that so far only half a dozen 
grants have been promised. 

The Board of Trade and the Light Railway Commissioners 
exercise such a rigid control over the financial side of the matter, 
that over-capitalisation is practically impossible. This should go 
far to induce local capital to be invested in an enterprise which 
depends for its success upon local opinion and local support, and 
is specially concerned with the development of the country through 
which it passes. In conclusion I trust the Association will 
strengthen the hands of the Parliamentary Committee by sending 
in full and practical information on the working of the Light 
Railways Act, and endeavour, by discussion, by meetings, by agi- 
tation, to formulate and transmit to the proper authorities such 

ractical amendments of both Acts that we may obtain a Light 
Rellvens and Tramways Act which may enable us to make up for 
lost time, and bring electric and other systems of traction in this 
country up to their proper level. I feel the Association, by pur- 
suing this policy, will confer a benefit, not only on the industry, 
but upon the whole community. ; 


SADDLE.—A simple device for to belts 
on running shafts has been brought out by Mr. Charles T. Powell, 
International Exchange-buildings, Birmingham. It consists of a 
saddle on the end of a long handle. This can hooked over a 
running shaft with the belt lying over it. No pull is then trans- 
mitted to the belt, and repairs can be effected with ease. The 
device can be used to lift the slack belt back into place. It can 
also be used in the case of an idle belt, thus removing the 
— incurred by allowing such a belt to lie on the revolving 
shafting. 


THE AMERICAN MASTER MECHANICS’ ASSOCIATION. — The 
American Master Mechanics’ Association some time ago ap- 
pointed a committee to consider the effects of hard and soft 
water in locomotive boilers. They estimate the saving effected by 
the use of soft as compared with hard water at £150 per annum. 
Of this, £72 is reckoned as the cost of the extra repairs to the 
boilers, whilst the additional fuel is reckoned as equivalent to £68. 
The method followed was to pre statistics of locomotive expen- 
diture and repairs in the hard and in the soft water districts of the 
United States ; whilst the saving of fuel effected with soft water 
feed was estimated from a comparison of the amount of coal burnt in 
the daily work of engines in hard water districts, first, after having 
their boilers thoroughly cleaned ; and, secondly, after having been 
run for some time, so that there was a thick deposit of scale on the 
heating surfaces. ‘ 


THE CIVIL AND MECHANICAL ENGINEERS’ SocieTY.—The annual 
dinner of this Society took place on Thursday, June 28th, at the 
Frascati Restaurant, and was fairly-well attended. Amongst 
those present were the President, Mr. B. Baines Dadley, 
A.M. Inst. C.E.; M. Maxam Ende, M. Inst. C.E.; M. S. E. Terry, 
M. Inst. C.E.; Mr. J. D. Derry, M. Inst. C.E.; Mr. W. B, Esson, 
M. Inst. C.E.; Professor Mr. M. Inst. M.E.; 
Mr. W. M. Twelvetrees, M. Inst. M.E.; fessor Sharp, B.Sc.; 
Colonel Knollys, and Mr. H.S. E. Ackermann, A.M. Inst. C.E., the 
honorary secretary. It was unfortunate that this function should 
have clashed with the meetings of the Institution of Mechanical 
Engineers, which no doubt was the cause of the absence of many 
members. The toast of the Society was proposed by Mr. Holroyd 
Smith, who cautioned the members against the 1 ing of papers 
of — a character, such as were becoming common in other 
kindred institutions. He thought that much more benefit was to 
be derived from shorter a describing the particular experi- 
ences gained by the members in their own spheres of operation. 
The toast was replied to by Mr. E. H. G. Brewster, M. Inst. M.E., 
who traced the history of the Society from its formation in 1859, 
The toast of ‘‘ Kindred Institutions” was given by Mr. Twelve- 
trees, and responded to by Professor Ayrton, and the toast of 
‘the President” was proposed by Mr. A. Hanssen, A.M. Inst. C.E. 
This old-established institution has upwards of 100 members, and 
holds its meetings at the Hotel Victoria, Westminster, where 
papers are read and discussed. The honorary secretary hopes to 
increase the membership during the present year very materially. 
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RAILWAY MATTERS. 


THIRTY-FIVE persons were killed and eighteen injured 
in a trolley car accident at Tacoma, Washington, on Wednesday. 
The car fell into a gulch 120ft. deep. 


Tux Duke of Cambridge intends to oppose the forth- 
coming application of the British Electric Traction Company for 
powers to construct a tramway from Kingston Vale to Esher. 


A commiTTEE of the House of Commons has passed 
the Bill promoted by the Sheffield District Railway Company in the 
— form in which it was amendedand sanctioned by the House 


Six nger locomotives, built by pao Brothers, 
of Manchester, in 1846 for the Main and Neckar Railway, are said 
to be still in service, although, of course, they have been in large 
part rebuilt. Fifty-four years’ service speaks well for English 
workmanship. 


At Dorchester on Wednesday an engine driver named 
Nutman was sentenced to six months’ imprisonment for deserting 
his engine while on a journey to Portland. He jumped off the 
engine while crossing Weymouth backwater and swam ashore, and 
afterwards was found near London, 


Tue Government of Canada has decided not to grant 
any railway charters through the disputed coast territory into the 
Yukon district this year. Mr. Blair, Minister of Railways, 
announces that the policy of the Government is to encourage the 
construction of an all-Canadian line into that country. 


THE cause of uneven flange wear of railway wheels has 
recently received some attention in the United States, and it has 
been found that the cause is largely due to the fitting on the same 
axle of wheels of unequal size. This is most prevalent when the 
shops are more than usually full of work, when inspection is carried 
out too hastily. 


Tue Manhattan Elevated Railroad Company has decided 
to adopt the third-rail system of distribution of electric power, 
and the double-end system of propulsion, with a motor car with two 
motors each at each end of a six-car train. The machinery for 
the power station has been contracted for with the Allis Engine 
Cc of Milwaukee, for over £600,000. The power house 
will be 425ft. long by 200ft. wide. 

A very important extension of the indian frontier rail- 
be from Peshawur to the gg tay a distance of twelve miles, 
will be completed in less than three months. It will be of great 
strategical importance, as it will enable troops to be poured into 
the Khyber, and hence into Afghanistan, at short notice. The 
greater portion of the new line runs through Afridi country, and 
the natives are said to revolt against it. 


THE London and South-Western Railway Company is 
now running a train, leaving Waterloo at 11 a.m., to Devonport 
with only two intermediate stops, viz., at Salisbury and Exeter. 
This is a feat never attempted previously by thiscompany with an 
ordinary daily run. Exeter—172 miles—isreached in 3 hours35 min., 
and Devonport in 5} hours. A corresponding train from Devonport 
is timed to do the journey to London in 5 hours 14 min. 


A REMARKABLE escape of an express from London to 
Carlisle has occurred on the London and North-Western Railway, 
says the Times, The train was proceeding on Monday at the rate 
of fifty miles an hour-through the- Carnforth-Junction Station, 
when it came in contact with a heavily-laden truck belonging to 
the Post-office. The truck had become accidentally jammed between 
the rails, and the effect of the collision was that it was completely 
smashed. The bags of mails were strewn on the line. The guard 
of the engine was torn away. 


Ir is interesting to note that in 1834 Belgium voted the 
building of the State Railroad running from Brussels to Malines ; 
it was rapidly completed, and 1835 saw the inauguration of the 
first railway on the Continent. In view of the propositions in 
various ‘countries to establish electric lines between important 
centres—such as Paris-Havre, Brussels-Paris, Manchester-Birming- 
ham, New York-Philadelphia—the promoters of the line between 
Brussels and Antwerp are ambitious to have the honour of in- 
augurating the first important electric line in 1900. 


Tue various railway interests serving the districts 
affected have now notified the trade that on and after July 9th 
the charge for hire of railway companies’ wagons used for the 
conveyance of iron ore and ironstone for blast furnaces for mines 
in Northamptonshire, Notts, Leicestershire, Lincolnshire, Rutland, 
Derbyshire, Warwickshire, and Yorkshire, to furnacesin Derbyshire, 
Yorkshire, Warwickshire, Staffordshire, Worcestershire, Notts, 
Shropshire, Northamptonshire, Leicestershire, and Lincolnshire 
will be increased as follows :—Where the charge has hitherto been 
3d. per ton to be 4d. per ton, 4d. to be 5d. per ton, 6d. to be 8d. 
per ton. 


Tue Union Pacific Railroad is changing the front ends 
of all its passenger and goods engines, and replacing the diamond 
stacks heretofore used with open stacks slightly tapered. The front 
end arrangement being applied is self-cleaning, and has no cinder 
pocket. As applied to Union Pacific engines, the extension is 16in., 
and the front end is found to clean itself satisfactorily. In a 
recent comparative test of the Turner front end with an open 
stack and the standard front end and diamond stack of the Union 
Pacific an appreciable saving of fuel was found with open stack 
and short extension front, and, in addition, the back pressure in 
the cylinders was less, 


A TRACK-LAYING apenerinn is being built for the Union 
Pacific Railroad, which consists of a long flat car on which is 
mounted a small stationary boiler and engine for driving two lo 
conveyors, one on either side of the car. These conveyors exten 
at least two car lengths in the rear and “aa gic well beyond the 
front end of the car, which is made to follow up the track-laying 
gang. Rails are unloaded from a car into the conveyor, and are 
carried forward to where the track is being laid ; in the same way 
ties and other materials are forwarded by the opposite pet es 
and the object is to save labour in transporting materials where 
single track lines are built. 


A Locomotive which is claimed to be the heaviest in 
the world has just been built for the Pittsburgh, Bessemer, and 
Lake Erie Railroad. Its total weight is over 111 tons, and the 
combined weight of engine and tender in running order 175 
English tons. This engine surpasses any other locomotive in point 
of weight carried on the driving wheels; on eight wheels there is 
distributed over 100 tons. Its cylinders measure 24in. in diameter, 
and have a stroke of 32in. ; the working pressure is 220 lb., and 
the total heating surface 3805 square feet, of which 3564 square 
feet is provided by the internal surface of the tubes and 241 square 
feet by the fire-box. The driving wheels are 4ft. 6in. diameter. 


On Monday morning the first of the new powerful 
Lancashire and Yorkshire engines was despatched by the Goole 
agent, from the docks to the Goole branch collieries at Acton, 
Featherstone, and Glass ee sor with 100 empty wagons—a 
longer train of vehicles, we understand, than has ever previously 
been hauled by a single engine in the United Kingdom. Later in 
the day the engine returned with sixty wagons fully laden with 
coal, the aggregate weight being considerably over 1000 tons. 
Previously the rite number of laden wagons per engine has 
been twenty-seven. e time occupied, says the Sheffield Telegraph, 
by the journey also compared very satisfactorily with the experience 
of the old engines with lighter loads. 


NOTES AND MEMORANDA. 


Or the total annual trade of China, £69,000,000, the 
share of the British Empire is 63°5 per cent. Japan’s share is 
only 11 per cent., while the United States comes third with under 
10 per cent., and Russia has less than 5 per cent. 


In the province of Guipuzcoa, Spain, hydro-electric 
industries continue to increase in number. According to the 
British Consul at San Sebastian, there are now thirty-four actually 
working. with water pas, and one worked entirely by steam, 
Fifty-seven additional concessions have been petitioned for, repre- 
senting about 11,525 horse-power. 


THERE is an enormous wrought iron pillar in India, 
close to the Kutub, nearjDelhi, which weighs ten tons, and is said to 
be 1800 years old. There are many other similar ancient relics, 
such as the huge iron girders at Puri, the ornamental gates of 
Somnath, and the 24ft. wrought iron gun at Nurwar, which also 
= metallurgists. The manufacture of cast steel in India can 

traced back for over 2000 years. 


THE exports of the United States for the fiscal year 
ending June 30th will, it is said, exceed those of any previous year 
by £30,000,000, and its exports of manufactures exceed those of 
any other year by £15,000,000. The United States Bureau of 
Statistics place the total value of exports for the eleven months of 
the year at £257,242,906, and the June exports should bring this 
figure up to £280,000,000, This would exceed the record year of 
1899 by £34,000,000. 

Durine last year there was an increase in the produc- 
tion of iron ore in the Bilbao district of about 30 per cent. over the 
previous year. Not only the Bilbao-Santander district shows an 
increase, but also the rest of Spain, where last year’s production 


represented double the quantity of three years ago. Until lately 
the raising and working of ores was carried on along the littoral 
provinces, but the large demand and _ higher prices have induced 


—— to seek mines even far inland. Mines are now worked at 
ranada and Jaen, and in a short time the mines at Soria, Burgos, 
Galicia, Albacete, and Cordova, will supply ores. 

Tue Legislature of the State of Louisiana, in America, 
is considering an Act to regulate the practice of Pe paoee:.! and 
surveying. The Act proposes that the Governor shall appoint two 
examining boards, one for civil and one for mechanical engineers ; 
these examiners must be recommended by not less than twenty 
engineers or surveyors of established reputation. After the law 
goes into effect, any person desiring to practise engineering or 
surveying in the State must pass a satisfactory examination, or 
have accepted by the examiners a diploma from an engineering 
school of good standing, though they may disregard this diploma. 


A provEctT is being discussed in America for construct- 
ing a highway 500 miles long for motor cars. The road, which is 
estimated to cost £600,000, would start at Boston and pass through 
Lexington, Concord, Dublin, N.H., and on to Keene, From 
Keene it would cross to Lake Sunapee, then branch to the Corbin 
deer park, pass to Springfield and Hanover to the Connecticut 
lakes, through the White Mountains to Plymouth, and down to 
the Maine coast, and back to Bostun along the sea coast. The 
roads would be macadam, and it is estimated that they could be 
constructed in five years. Toll stations may be established, and 
all but pleasure vehicles excluded from them. 


THERE is a tendency to depart from the usual con- 
struction of steamers plying on the Great Lakes of America.. Some 
of the new boats are being built with the engines placed amidships 
instead of aft. The advantage gained by placing the pat 
machinery in the stern is to give a er unobstructed hold for 

uick loading and unloading. Boats with the engines placed amid- 
ships to give them more steadiness on the ocean, and drawing 18ft. 
when fully loaded, plying all summer in the profitable lake trade 
on this 18ft. draught, will be able to take on a load of 90,000 
bushels of grain, giving a draught of 14ft., pass through the canals, 
and enter the salt-water trade for the winter. 


In the fifth working year of the North Sea and Baltic 
Canal—Ist April, 1899, to 31st March, 1900—the number of vessels 
using that waterway was 26,279, representing a total of 3,488,767 
register tons net, against 25,816 ships and 3,117,840 tons in the 
previous working year. The German flag covered 22,359 vessels, 
the Belgian flag 20, British 549, Danish 1038, French 8, Dutch 855, 
Norwegian 250, Russian 200, Swedish 973, and 27 hoisted other 
flags. The net amount collected as canal dues during the year— 
after deduction of the Elbe pilotage dues, amounting to 109,541 
marks—was 1,672,771 marks, and the other fees amounted to 
1,809,951 marks, or altogether, 3,482,722 marks, 


It is reported that Wollaton Park, near Nottingham, 
is likely to be selected as the permanent showground of the Royal 
Agricultural Society. It is, says the Birmingham Post, the pro- 
perty of Lord Middleton, and Wollaton House is one of the finest 
mansions of the Holland House type in England; but the great 
manufacturing town of Nottingham is now almost at its doors, 
and hence it has been deserted by both Lord Middleton and his 
father before him. Some arrangement could probably be come to 
between the Royal Agricultural Society and the town of Notting- 
ham by which the people of Nottingham should enjoy the place, 
save on the rare occasions when needed by the society. 


A MAcHINE has been devised in America for making 
perfectly spherical steel balls at the rate of 65,000 a day. Cubical 
pieces of hot steel are fed into the top of the machine, The prin- 
cipal parts of the machine are a cone of steel two or three feet high 
and a cover of steel that fits over it. In the face of the cone isa 
groove that winds around it from the top to the bottom, growing 
smaller as it nears the bottom ; on the inner surface of the cover 
is another groove that just matches that in the cone. The cone is 
kept whirling all the time, and when a see of steel is put in at 
the top it is worked downwards through the spi ve, which 
rolls it on all sides and in all directions, and drops it out at the 
bottom of the machine a perfect sphere of steel. 


A Frencu technical paper gives some particulars of a 
new process for the manufacture of artificial cotton, which 
resembles somewhat the method of making silk from wood, which 
has met with some success in late years. Logs of pine are split 
up into fine splinters, and treated with steam in large lead-lined 
vessels, and then for thirty-six hours with soda bisulphite, under a 
pressure of 43 1b, The resulting pulp is washed, bleached, and 
compressed. The pure cellulose is then heated again, and mixed 
with zine chloride, hydrochloric acid, and acetic acid, to which 
some castor oil, casein, and gelatine are added. The pasty mass 
is highly compressed by a piston and forced through a die, from 
which it emerges as a thread. The threads are steeped in soda, 
dried on cylinders, and wound on bobbins, 


Tue acting conservator of the river Mersey, vice- 
Admiral Sir G. 8. Nares, F.R.S., has submitted his annual report 
on the state of this river. During the year 2,067,000 tons were 
dredged in Queen’s Channel, 1,839,000 tons taken from shoals in 
that channel, and 2,735,000 tons from shoals in Crosby Channel, 
making a total of 6,659,000 tons, while since the commencement 
of the operations 45,148,860 tons of sand have been removed. The 
number of inward and outward-bound vessels ing through 
Queen’s Channel last year was 45,158, against 44, 76 in the previ- 
ous year, and 35,932 in 1893. The daily average of last year was 
124 against 98 in 1893. The total using all the channels increased 
from 41,439 in 1893 to 50,964 in 1898, and -52,216-last-year.- The 
sand removed from the river between Liverpool and New Brighton 
in 1899 was 1,374,670 tons. In the same period 1,375,272 tons of 
silt and detritus were raised from the Manchester Ship Canal and 
deposited at sea, : 


MISCELLANEA. 


A DEpuTATION from Bradford, comprising ten members 
of the Corporation Electric Tramways Committee, visited Sheffield 
on Tuesday, for the purpose of examining the machinery at the 
electric power station, the working of which was explained by Mr. 
Fell, the electrical engineer. 


On the 22nd of June the jubilee of the firm of 
Wheatley Kirk, Price, and Co., was celebrated by giving the 
whole staff a holiday, which was pleasantly spent by taking a trip 
on the Serapis, through the prettiest parts of the Gam Thames 
the partners entertaining the staff afterwards to a dinner at the 
Holborn Restaurant, 


In consequence of the suspension bridge at Warden, 
near Newcastle, having develo; several defects, the County 
Council have decided to build a new one, and the construction of a 
temporary timber bridge is to be commenced forthwith. The cost 
of the new permanent “7 will probably be about £10,000. The 
old bridge was put up in 1826. 


A TRIAL trip was made with Count Zeppelin’s navig- 
able balloon on Monday evening at Friedrichshaven. In addition 
to the inventor, there were four passengers in the balloon, which 
travelled safely to Immenstadt, a distance of thirty-five miles. 
But it is not clear from the newspaper accounts whether any 
portion of the distance was accomplished against the wind. 


Tue Chairman of the London County Council, Mr. 
Dickenson, at a conference held last week said that the cleansing 
and scavenging of the streets varied largely, even in contiguous 
and very similar districts. It varied from £1000 a mile in the 
City to £126 in some of the outer districts, In two parishes south 
r —— the cost was £158 in one case, as against £391 in 

e other. 


THE passenger steamer Wittekind, belonging to the 
Norddeutscher Lloyd fleet, has recently been lengthened 60ft. and 
pn f overhauled, repaired, and refitted. Originally the s.s, 
Wittekind was 384ft. long. She is now 444ft. long by 46ft. beam 
by 30ft. moulded depth. The work has been executed jointly by 
the Tyne Pontoons and Dry Docks Company, Limited, and 
Wigham-Richardson, and Co., Limited. 


SPEAKING at the annual meeting of John Brown and Co., 
Limited, Atlas Steel and Iron Works, Sheffield, last Friday, Mr. 
Charles B. McLaren, in regard to iron prices, regretted to 
say ironmasters were very much at the mercy of the Glasgow 
warrant market, After a good many years’ experience, he looked 
upon the Glasgow warrant market as one of the greatest curses 
ever saddled upon a respectable industry. 


At a meeting of the Bath and West and Southern 
Counties Society’s Show Dates Committee, held at Croydon on 
Friday last, it was unanimously resolved to recommend to the 
Council that the Society’s 1901 Exhibition at Croydon be held on 
Wednesday, Thursday, Friday, Saturday, and Monday, May 22nd, 
23rd, 24th, 25th, and 27th, these dates being, for local and other 
reasons, the most suitable that could be selected. 


Tur French Chamber on Saturday concluded the dis- 
cussion of the Bill for naval defences and re-organisation of the fleet, 
and finally voted the Government’s proposals. By this Bill it is 
oe that within a period of eight years six ironclads of 

4,865 tons, five armed cruisers of 12,600 tons, and twenty-eight 
torpedo boats of 305 tons shall be built. It is further enacted that 
a.sum of.sixty-eight..millions three hundred thousand francs shall 
be spent on torpedo and submarine boats ; and a further sum of 
fifty millons was added to this item. 


Tue latest snake story comes from the United States. 
Aspecial despatch to the Chicago Inter Ocean, says that telegramson 
the Chicago and Erie was delayed one day on account of a big 
rattlesnake. The reptile crawled up a telegraph pole near Preble, 
five miles west of Decatur, and stretched itself across the wires. 
As a result “the current was broken and messages could not be 
sent.” A special crew was sent out from Huntington to ascertain 
the cause of the delay in the transmission of despatches, and the 
snake was discovered and dislodged. 


Ir is generally understood that when the appointment 
for the post of Commander-in-Chief at Portsmouth becomes vacant 
in August, the Queen’s selection will fall upon Admiral Sir J. E. 
Erskine. He is the senior admiral on the unemployed list ; he 
has been a Lord of the Admiralty, and has twice hoisted his flag, 
while two years after assuming the command he will become an 
admiral of the fleet on the retirement of Sir A. Lyons. The 
Portsmouth Commander-in-Chief is the best-paid officer under the 
ensign, as he receives £5 a day pay, £4 10s. a day table money, 
and £500 a year in lieu of retinue, while he is provided with a 
— and grounds, a yacht, and the other accessories of a social 
leader. 


In the House of Commons the President of the Board 
of Trade has been asked whether he was aware that throughout 
the country there were complaints of motor cars being driven at 
excessive speed, and without due care for the safety of the public, 
and that the difficulty of identification prevented many of the 
offenders being prosecuted ; and whether he would consider 
the advisability of every motor car being compelled to carry a dis- 
tinctive number of such size and so placed as to render identifica- 
tion easy. Mr. T. W. Russell, who answered the question, said 
representations had been made to the Local Government Board in 

ard to the matter, and the whole subject was receiving con- 
sideration. 

THe formal opening of the new physical laboratory 
at Owens College, Manchester, took place on Friday. The new 
building contains about forty rooms, The site measures 100ft. by 
60ft., and of the total cost of £33,000 the subscriptions fall short 
at present by from £9000 to £10,000. It was announced on 
Friday that, in the belief that the work of the laboratory 
would be mainly research work. The Principal, Mr. Alfred 
Hopkinson, stated that the erection of the laboratory was due 
to munificent donations from two anonymous subscribers, one of 
£10,000 and the other of £5000. He was of the opinion that for 
ame — come this would be the largest physical laboratory 
in the world. 


Tue Board of Conciliation and Arbitration for the 
Manufactured Iron and Steel Trade of the North of England have 
decided that the wages to be paid to the steel millmen at the Con- 
sett Works during the months of July, August, and September 
shall be 224 per cent. above the standard, or 24 per cent. above 
those paid during the preceding three months. It is interesting 
to note, as showing the steady increase in prices of steel, that in 
June, 1898, the wages had reached the standard rate. In the 
following September there was an advance of 2} per cent., and the 
same increase was conceded each succeeding quarter until Decem- 
ber, 1899, where there was a jump of 5 per cent. In March of the 
present year the advance was 24 per cent. 


THe embankment of the Leeds and Liverpool Canal at 
Ince Moss, near Wigan, gave way on Wednesday, the 27th ult., and 
flooded a large area of the low-lying land in the vicinity. The 
waterway was almost emptied for a dist: of nearly four miles, 
A further burst took place at Poolstock, Wigan, on Wednesday. 
The breach caused last week having nm repaired, water was 
turned into the canal on Tuesday. During the night the land 
again subsided, and the bank was washed away for a considerable 
distance. The damage exceeds that resulting from the first break. 
The mishap is sup to be due to the subsidence of the land in 
consequence of mining operations, and frequent rapairs to the em- 
bankment have been necessary for some years, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


anp Co., Vienna. 

F. A. Brocxnavs, 7, Kumpfgasse, Vienna I. 
CHINA.—KELLY WALsH, LimiTED, Shanghai and Hong Kong. 
FRANCE.—Boyveau anp CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsueEr anv Co., 5, Unter den Linden, Berlin. 

A. TwerrmeyeEn, Leipzic; F. A. Brocknavs, Leipzic. 
INDIA.—A. J. Compriper anv Co., Railway Bookstalls, Bombay. 
ITALY.—LogscuEr anv Co., 307, Corso, Rome; Bocoa Frerzs, Turin. 
JAPAN.—KELLY anp WALsH, Yokohama. 
Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
S. AFRICA.—Gorpon anp Gortcn, Long-street, Capetown. 
R. A. THompson Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gorton, Melbourne, Sydney, and Brisbane. 
R. A. THompson AnD Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron Co., Auckland ; Crata, J. W Napier. 
CAN ADA.—Montreat News Co., 386 and 388, St. James-striet, Montreal. 
Toronto News Co., 48, Yonge-street, Toronto, 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE ty anp Watsu, Lrurrep, Singapore. 
CEYLON.—WisayarTNa AND Co., Colombo. 


SUBSCRIPTIONS. 


Tue Enorneer can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 


cuptiod direct from the office on the following terms (paid in 
vance) :— 
Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers). . £1 9s. Od. 


Cuors Reapine Casss, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
an exten change of two and sixpence per annum 
made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers g in advance at these rates 
will receive Tak ENGINEER weekly and post freé. Subscriptions sent 
by Post-office Order must be made payable to THz ENoINEER, and 
accompanied by letter of advice to the Publisher. 


Tun Parser Cortes. Tuick Paper Coptss. 


Half-yearly .. £0 18s. Od. | Half-yearly .. £1 Os. 8d. 
Yearly .. .. £1 16s. Od. | Yearly .. .. £2 0s. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


fe" The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 


a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing tment of 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THE ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 


PUBLISHER’S NOTICES. 


*,* With this week's number is issued asa Supplement a Two- 
Engraving of a Compound Express Engine, Great Eastern Rail- 
way of France, Paris Exhibition. Every copy as issued by the 
Publisher includes a copy of this Supplement, and subscribers are 
requested to notify the tact should they not receive it. 


*,* Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, pene on superior paper, upon a roller, 
price 1s., by post 1s, 1d, 
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*.* In order to avoid trouble and we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
~for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 


* that answers received by us may be forwarded to their destination. No 
— a of communications which do not comply with these 
tructions. 


*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address q the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 

W. A. be ig of Ryde’s ‘‘ Scale of Charges” can be obtained from the 
author, 29, Great George-street, Westminster. 

G. E. G.—We have no information on the subject. Why not refer to the 
files of one of the local newspapers? As to the Hampshire line, your 
friends living on the spot ought to be able to supply you with the facts, 
if there are any. : 

CycLte Desian.—We do not believe that any cyclist would favour a 
machine with an extra wheel such as is shown in your sketch. Bear 
in mind that the weight of a mudguard will hardly be tolerated, and 
you will see what chance of popularity your cycle would have. 

J. W. W. (Deal).—The air buffer or dashpot which you suggest has been 
fitted to lifts as a safety appli An ing story is told of one 
tested in the States, which worked so well that the cage flew up and 
down for half an hour, and the luckless individuals inside had finally 
to be rescued by breaking a hole in the side of the dashpot, and letting 
the air escape. 

Stupent.—One of the best books on mechanical drawing and machine 
design of American origin which we have seen is by J. G. A. Meyer, 

ublished by Arnold Publishing House, 16, Thomas-street, New York. 
t is in two volumes. Another American book, published by Chapman 
and Hall in this country, is ‘‘Machine Design,” by Forest R. Jones. 
It is also in two parts. The second contains examples of American 
practice. 

H. W. B. (Manor Park).—We do not understand what you mean by “‘an 
engineer first class” and ‘‘an engineer second class.” The Board of 
Trade grants certificates to marine engineers as chief and second, on 
complying with certain rules ani passing prescribed examinations. 
There is no such thing asa ‘* Society of British Engineers.” The certifi- 
bows = the Board of Trade have nothing to do with the quality of 
machines, 


INQUIRIES. 


CALCINING FLINTS. 

S1r,—It would be esteemed an exceptional favour if any of your sub- 
scribers could give me some particulars as to the best form of kiln in use 
for calcining flints, such particulars, if possible, to be accompanied by 
rough sketch and dimensions. 


Manchester, July 2nd. SECRETARY. 


MEETING NEXT WEEK. 

Tue Institute oF Junior Enoingers.—Saturday, July 14th. Visit to 
Lord Rothschild’s Estate at Tring. Inspect electric machinery, the Hon. 
Walter Rothschild’s zoological museum, &c. Train leaves Euston at 
1.45 p.m. 


DEATHS. 

Cn the 80th ult., at his residence, Elmslea, Wraysbury, James 
Douton, of Lambeth Pottery, 8.E., aged sixty-five. 

On the 8rd inst., at 24, Hesketh-street, Southport, Henry CARMICHAEL 
LaIrRD, second son of the late Henry Laird, of Birkenhead, aged thirty- 
two years, 

On the 2nd inst., suddenly, at the Birches, Codsall, Wolverhampton, 
Martua Marten, widow of the late Henry John Marten, M. Inst. C.E., 
in her seventieth year. 

On the 2nd inst., at Catford, of pneumonia, Jouanna HENRIETTA 
Mattsy, widow of H. E. Maltby, C.E., and daughter of the late Rev. J. 
J. Beck, of Durban, Cape Colony. 
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MR. GOSCHEN AT BAY. 


On Thursday evening Sir Fortescue Flannery and Mr. 
Arnold Foster brought the First Lord of the Admiralty 
to bay. They put questions to him, and succeeded in 
eliciting two most remarkable replies. We gave last 
week the full text of Sir Fortescue Flannery’s question. 
In effect he wanted to know if it were true that H.M.S. 
Terrible had gone with troops from Hongkong to Taku 
at but 13°5 miles an hour. In his reply Mr. Goschen 
said that Sir Fortescue Flannery was wrong in his dates, 
and that he—Mr. Goschen—did not know at what speed 
the Terrible steamed. Pressed on this point, he said he 
was unable to compute her speed, but whatever it was, 
it was no doubt the speed at which she was ordered to steam. 
Then came Sir F. Flannery’s second question. He wanted 
some information about the breakdown of the Hermes. 
We give Mr. Goschen’s reply in full, as reported in the 
parliamentary intelligence of the Times. We fear that 
the astounding story will not receive the attention which 
it deserves :—‘‘ The report,” said the First Lord of the 
Admiralty, “‘ of the Court of Inquiry on the breakdown 
of the Hermes has now been received. The chief cause 
of the breakdown was the inefficient state of the feed 
pumps, which had been allowed to become so defective 
that they were not capable of supplying the necessary 
feed-water to the boilers. The Court states that there is 
no reason to suppose that the feed-pumps were not effi- 
cient when the Hermes left England, but that the slight 
defects, which arose in ordinary work, were increased by 
injudicious treatment. The distilling apparatus was also 
working unsatisfactorily. The leakage appears to have 
taken place from various steam and drain-pipe joints, and 
in some cases from split boiler tubes, and also water was 
being pumped into unused boilers, and escaping through 
their safety valves. It would be improper to make any 
statement at present as to the responsibility for the treat- 
ment which the machinery received, as the report has not 
yet been fully considered, and the state of health of the 
staff engineer in charge did not admit of his exercising 
the necessary supervision. He has since been invalided. 
The boilers have been seriously damaged by being worked 
without sufficient water, and a large number of the tubes 
will require to be replaced. It is impossible to say at 
present how long the repairs will take.” 

The first impulse of every man competent to express 
an opinion at all, will be to say that the whole engine- 


room staff of the Hermes ought to be dismissed the 
service. But it is not wise to act on first impulses, and 
it is possible that the engineers and artificers of the 
Hermes may have something to plead in their own de- 
fence. The Hermes is a second-class high-speed cruiser, 
built in 1898. Her displacement is 5600 tons, and her 
engines are supposed to indicate 10,000 horse-power. 
Last week we had something to say about the break- 
down of the Europa, which must not be, confounded 
with that of Hermes, although, so far as can be seen, 
they are both of the same nature. Let us: take Mr. 
Goschen’s story step by step, and see what it involves. 
The chief cause of the breakdown was the inefficient 
state of the feed pumps. We must not hastily blame the 
engine-room staff for this failure. In an ordinary vessel 
the growth of' defects in a feed pump would not be 
tolerated at all. Nothing short of sudden death or an 
outbreak of lunacy among the engineers would. prevent 
repairs being effected, and if one set of feed pumps gave 
out completely, then the duplicate pumps, and, failing 
these, the donkeys would e up the work. But the 
feed-water apparatus of the Belleville boiler is not com- 

rable with ordinary feed pumps. There is no receiver or 
arge drum such as exists in almost all other forms 
of water-tube boiler. There is a small diameter 
cylindrical vessel in which the steam is supposed to 
collect, and into this the feed-water is delivered in a fine 
spray under high pressure. There is absolutely no 
reserve of water. No water is intended to lie in this 
drum, for the tubes are supposed to deliver only steam at 
their upper ends. The feed-water finds its way down to 
the bottom distributor through a small tank, in which is a 
float, which is intended to regulate automatically the 
working of the feed-pump. The feeding of the boiler, is 
however, a most delicate operation. A small fall in 
pressure will run the water up at once in the glass, a rise 
in pressure will depress it. The mere fact of augmenting 
the feed will sometimes pull the water down in the gauge 
glass, and vice versd. It was originally intended that every 
boiler should have itsown feed pump. We believe that this 
arrangement was found to be far too complicated ; but the 
coupling of several boilers to the same feed main is a 
thing fraught with risk, and renders incessant vigilance 
on the part of the water tenter essential to safety. 
Before we find the engine-room staff of the Hermes 
guilty, let us call to mind their difficulties. 

Next we are told that the distilling apparatus worked 
unsatisfactorily. This isa very old story. The same com- 
plaint has been made about a dozen ships. . The defence 
of the makers is always the same. The Admiralty try to 
get a great deal more out of the evaporators than they 
are intended to produce; and this is done because the 
Admiralty do not know how much fresh water is wanted. 
No doubt the consumption is very great. What becomes 
of it all no one seems to be able to say. Certain it is 
that evaporators which work very well and give no 
trouble in merchant steamers are conspicuous failures in 
the Navy. All this may legitimately be urged in 
favour of the engineers in charge of the Hermes. 
But here excuses must stop. We have yet to consider 
events from quite another point of view. We have a fine 
new ship rendered useless for many weeks, it may be 
months; and for the breakdown the engine-room staff and 
no other individuals are responsible. How did it come 
to pass that the defects of the feed pumps were allowed 
to become so great that the boilers could not be fed? 
How did it come to pass that at a time when the boilers 
under steam could not be supplied with water, the pumys 
were still able to send feed into unused boilers until it 
came out at the safety valves? All the boilers were not 
in use. How did it come to pass that feed pumps in- 
tended to supply all the boilers were not competent 
to supply a percentage of them? The machinery 
of the Hermes had been, we understand, full 
overhauled before she sailed. Where are we to see 
for the extenuating circumstances which will change 
what appears to have been gross incompetence into a 
series of heavy misfortunes? After we have admitted 
that the machinery of the ship required most careful 
handling, the fact remains that the engine-room staff was 
ostensibly prepared, when she sailed, to deal with any 
difficulty that might arise, and failed when the time of 
trial came. Is the clue to the whole breakdown to be 
found in the fact that the engine-room was so short- 
handed that flesh and blood could not stand the strain ? 

Mr. Goschen told his hearers that the staff engineer-in- 
charge was in such bad health that he could not exercise 
the necessary supervision, and that he has since been 
invalided out of the ship. Is it not a fact that he broke 
down under the load of trouble which he was called on 
to bear? But let the cause of his illness be what it will, 
the whole story carries with it a lesson of the utmost 
importance. We do not suppose that Mr. Goschen, or, 
more properly, those who prompt him, will admit that the 
boilers or engines were at fault. Let us accept their view, 
and what is the result? We find a splendid new cruiser 
sent on a long voyage, with an engine-room staff so wholly 
ignorant of their duties that when the chief engineer 
falls sick, everything goes wrong. Is such a condition 
of affairs tolerable or to be tolerated? Let us imagine 
what would occur in time of war, if each of our ships is 
to be dependent on one man for her efficiency. The 
thing is too dreadful to bear contemplation. On their 
own showing the present Admiralty system is incapable 
of providing engine-room crews who understand their 
work. Artificers and leading stokers are no doubt 
worthy and useful men; but it is quite clear, according 
to Mr. Goschen, that the machinery of a modern war- 
ship is too much for some of them. The Admiralty are 
in a cleft stick. Either the machinery of our warships or 
the engine-room crews are incompetent. It may well be 
asked if the system of training engineer officers adopted at 
Keyham College is after all the best that can be devised 
to secure the end in view. If a sound knowledge 
of thermodynamics is compatible with pumping water 
into boilers that are not in use, while those that 
are go without, it seems to be clear that it would 
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be better to teach more about the management of 
feed pumps and less about thermodynamics. We have 
referred recently to certain ugly rumours which are in 
circulation. One of these is that the breakdowns which 
are becoming the rule in our Navy instead of the excep- 
tion, are due to the fact that those put in charge donot 
know how to manage the machinery. Is this to be 
the latest line of defence taken up by the Admiralty ? 
It is, of course, indisputable that the engine-rooms 
are short-handed, but if that is the case, it is more 
than ever necessary that the staff, officers and arti- 
ficers, should be skilful and energetic in a very 
marked degree. A few more stories like that of the 
Hermes, and Mr. Goschen will have succeeded in destroy- 
ing all faith in the engineer-artificers of the Royal Navy. 
Disaster follows on disaster. The Terrible, a 22- 
knot ship of 25,000 horse - power, crawls from Hong- 
kong to Taku, a distance of 1800 miles, in, according to 
Mr. Goschen; about five days, or say 120 hours, or at the 
rate of 15 miles an hour. To attain this speed she would 
have to exert much less than one-third of her full power 
—25,000 horses. Mr. Goschen does not know why she 
steamed slowly. The Highflyer broke down ignomi- 
niously. The Diadem had a disastrous voyage. The 
full tale of the Europa has yet to be told. The instruc- 
tional destroyers stationed at Devonport have been 
breaking down daily. The Skate torpedo destroyer was 
very nearly lost on her voyage to the Mediterranean by 
the breakdown of all her four boilers; the Sunfish going 
out with her, smashed an air pump, and made a port with 
difficulty. All these events seem to point one way, and 
tell one lesson. Mr. Goschen, on Thursday, in reply to 
Mr. Arnold-Foster, promised that when Vote 8 of the 
Navy Estimates comes on he will make a very full state- 
ment. We do not hail this announcement with much 
gratification. We never trust the Admiralty less than 
when it is making a clean breast of it. Mr. Goschen will 
repeat a lesson carefully taught him; but that the country 
will get the truth, the whole truth, and nothing but the 
truth, about the machinery and boilers, and engine-room 
staffs of our warships, is much more than we can dare to 
expect. 
MOTOR CARS. 


THE adjourned discussion which took place during the 
recent meeting of the Institution of Mechanical Engineers 
on Professor Hele-Shaw’s excellent paper was unsatisfac- 
tory. It lacked reality. There was no evidence afforded that 
the speakers were willing to give information of the kind 
most needed—perhaps for the quite sufficient reason that 
they had not got it to give. But besides this, the discus- 
sion manifested, we think, a lack of appreciation of the 
position. There was an evident tendency to talk about 
. details of construction, and leave questions of more 
moment untouched. A great deal has been learned, and 
some disputed points settled, within the last few months 
concerning self-propelled road vehicles. But much re- 
mains to be acquired in the hard school of experience. 
It may be taken as proved that for pleasure or 
passenger vehicles nothing can be better than the 
“petrol,” or spirit engine; while for heavy road 
traffic, steam made by the combustion of liquid fuel 
is the best propelling agent. But having got thus far, 
sound knowledge seems to end and surmise to begin. 
The naive admissions of some of the speakers, and we 
may add writers, who treat of motor cars, are ample 
evidence of their whilome innocence of the conditions 
under which traffic of any kind must be carried on on 
common roads—roads which are not unfrequently very 
common indeed. It is worth notice that throughout the 
history of the movement in favour of high speed road 
locomotion, the men who really understand the whole 
question thoroughly have stood aloof. The members of 
such firms as those of Fowler, McLaren, Aveling, Burrell, 
Robey, Clayton and Shuttleworth, &c., who have created 
the traction engine, have taken little or no part in 
the development of the motor car. They have stood 
on one side and left the motor car to amateurs, or 
at all events to engineers who had had previously no 
experience worth having in self-propelled vehicles 
These latter gentlemen have had to learn everything 
ab ovo. Wedo not find fault with the traction engine 
makers for this. We cannot, indeed, find that their help 
has ever been asked, and advice based on their experi- 
ence and tendered by third parties has been treated with 
contumely. But this abstention has done much to check 
progress; and it does not appear that even now the value 
of the assistance the traction engine builders might 
render, if they were so inclined, is recognised. Thus, for 
example, the list of judges who are to decide on the 
merits of the vehicles entered for the next competition 
got up by the Liverpool Self-propelled Traffic Association 
does not include the name of a single member of any 
firm building traction engines. 

One result of lack of acquaintance with the conditions 
of road locomotion has been that much time has been 
wasted in learning lessons quite familiar to men of 
experience. A favourite theory was that self-propelled 
cars could be made which should weigh little more than 
an ordinary horse-drawn vehicle. If a horse could draw 
a victoria at a good pace, then an engine of one or at 
most two horse-power could do the same. Our readers 
will no doubt remember the vehicles shown at the 
Crystal Palace, in which this theory was carried into 
practice. It is, perhaps, enough to say that the light car 
is a thing of the past. A really satisfactory motor car 
to carry four persons weighs at least one ton; and the 
tendency is to make them heavier, not lighter. Instead 
of two horse-power sufficing, from 7 to 30-horse-power 
is provided, the latter being essential for the very 
high speeds favoured by those who have done their 
best in France, at all events, to make the motor 
car an intolerable and dangerous nuisance. It is, 
of course, true that a few light cars are still 
in use. They potter about very well on smooth, 
level roads, but for general utility purposes they are 
quite impracticable. The traction engine makers had 
found out years ago that light engines of three or four 


tons were of very little service. The hauling of a thrash- 
ing machine from farm to farm was about’ the most they 
could accomplish. ‘ There was no moneyin them.” In 
the same way the pioneers of steam tramways insisted 
that a locomotive weighing four tons could do all that 
was wanted. We were severely taken to task for main- 
taining that not less than nine tons would do, and to-day 
we doubt if there is a successful tramway engine running 
that weighs less than eleven tons, while thirteen or four- 
teen tons is a normal weight. 

Leaving on one side passenger motor cars, let us see 
what is known about the goods wagons and vans which are 
either to supplement or supersede the railways. As we 
listened to Prof. Hele-Shaw’s paper, and to the speakers 
who took part in the discussion, it became more and 
more evident that on the vital factor in the whole 
question there was no trustworthy information available. 
The passenger motor car is an article at present, and for 
the present, of luxury. A good one costs £400. We 
have not yet met with any individual who has been 
satisfied with one car. Most of those who use them 
have had two or three cars, or are having new cars built. 
All this is excellent for trade. But the goods vehicle is on 
quite a different footing. Unless it can be shown that 
the new mode of locomotion is at least as cheap as horse 
traction, it has no chance of permanent success. A firm 
may start in business as builders of steam goods vans. 
Unless the public find by experience that it is cheaper 
to use a steam-propelled than a horse-drawn vehicle, the 
firm will fail. With the passenger carriage the position 
is quite different. No man expects to make a private 
carriage pay. A company establishing a service of road 
wagons or lorries is on quite another footing. 

We have not the smallest hesitation in saying that 
no one really knows what it will cost per ton to haul 
goods by steam or petrol vehicles between any two 
large towns—say Liverpool and Manchester—for a year. 
Itis not difficult to say what the first cost of the plant 
will amount to; nor is it, perhaps, hard to say what 
the cost of the fuel, water, and the driver will be. But 
beyond this all is conjecture. To assert, for example, 
that 15 per cent. per annum is enough to allow for 
depreciation, or that a sovereign a day will cover the 
cost of repairs, is simply talk. No one knows; and 
even if some one individual had had sufficient experience 
to be able to speak with certainty of one district, that 
experience would not necessarily apply in another. The 
great difficulty in dealing with the question lies in the enor- 
mous diversity existing in the conditions under which the 
traffic is to be carriedon. Nothing approaching to this diver- 
sity is met within railway practice. The difference between 
a good and bad railroad is as nothing to the difference 
between a good and a bad common road. A motor van 
which may be run giving contentment and even pleasure 
in dry weather, may become a burden to the flesh and an 
occasion for bad language when rain has fallen for a few 
hours, and may be useless in winter. Only those who 
have had experience in working traction engines in all 
weathers can realise what country roads are like when a 
frost has broken up or there has been an abundance of 
rain. The result of all this is that no one can tell how 
much to allow for depreciation, how much for mainten- 
ance. Wheels seem up to the present to have falsified 
every prediction. No one seems as yet to have 
produced a satisfactory wheel. Steel is, after much 
heart-burning, being given up. It ought never to 
have been used. A modification of the Mansel 
railway wheel, made either of wood or compressed paper, 
is the best non-elastic wheel that can be employed. 
India-rubber will be found far too costly for goods 
wagons. If steel is to be used, then it must be in the 
shape of stamped plate wheels. It has at last come to 
be understood that the maintenance of driving wheels 
must represent a very heavy item in the cost of traffic. 
Nothing was said at the Institution of Mechanical Engi- 
neers to induce the belief that the wheel problem has 
been solved. It is a bad sign that the motor car man 
shouts for the improvement of the roads. It is as though 
he was driven to admit that he could not devise a vehicle 
which works satisfactorily on roads as they are. 

A good deal of energy is being expended now in devis- 
ing engines, and boilers, and condensers, and silencers, 
and so on, yet these are quite secondary things. Whether 
a self-propelled road wagon traffic can or cannot be made 
to pay will depend in the long run on the performance of 
the wagon, not as an engine, but as a vehicle. This is 
the crucial point. The first essential is the scheming of 
a carriage that cannot be shaken to pieces. The difficulty 
of doing this is very great. Thus, for example, it will 
not always do to make a bar strong to keep it from 
breaking. Its own weight and stiffness may bring about 
fracture. Long flexible springs will pay for their use ; 
but no doubt a few persons have found out these things 
for themselves already. 

Many more papers will be read dealing with self- 
propelled traffic. It is much to be desired that in future 
we should be told something about the realities of 
the cost of working a heavy. goods traffic. Of late it has 
been stated that the limits of weight now legalised are 
too narrow, and that heavier engines must be admissible 
before commercial success can be attained. It would be 
interesting to know how much further the advocates of 
change in the law would like to go, and what would be, 
in the end, the difference between a motor wagon and a 
traction engine. It ought not to be forgotten that Taylor, 
of Birkenhead, produced, thirty years ago, a steam lorry, 
which has been closely copied in recent years, and which 
was at least as successful as the majority of the motor 
wagons which have so far been tested. It weighed much 
more than two tons. Possibly it is believed that a van 
of this kind will supply a satisfactory solution of the 

roblem, if only the weight restriction is removed or 
essened. 
INLAND NAVIGATION IN GERMANY. 


As may perhaps be remembered, a Bill is proposed to 
be introduced in the German Parliament at a leiee period 


of the present year with the object of authorising the con- 


struction of the great Midland Canal at an estimated 
expenditure of several millions sterling. In the mean- 
time an agitation has arisen for the purpose of including 
in that scheme a proposal for the canalisation of the 
Moselle—a subject which has frequently been discussed, 
but which for various reasons that now no longer exist 
has not previously been urgently pressed upon the con- 
sideration of the Government. The time is, however, at 
present regarded as opportune for raising the question on 
a definite basis, with a view to the canalisation of the 
river being carried into effect. The idea of improving 
the waterway in this respect is over one hundred years 
old, but the only success obtained by the parties 
interested is limited to that section of the river lying 
between Frouard and Metz. On the conclusion of the 
Franco-German war in 1871 all the works in this direction 
were brought to a standstill, although the Treaty 
of Frankfort placed upon the German empire the 
duty of continuing them, at all events, as far as 
Diedenhofen. The question was revived in 1888 by the 
then president of the Coblenz Chamber of Commerce, 
when Herr Friedel, a Metz engineer, prepared a scheme 
for the canalisation of the Moselle at an outlay of 
£750,000, which sum was, however, soon found to be 
far too little. In 1888 the Prussian Government instructed 
Herr Schonbrod, of St. Johann, to elaborate a project 
which, on completion, calculated that the expenditure 
would amount to £2,425,000, or at the rate of £8050 per 
kilometre, as compared with £7500 per kilometre in the 
case of the canalisation of the Maine, and of £6750 in 
that of the Meuse. : 

As to the prospects of the Moselle Canal, no doubts 
are entertained in German technical circles that the 
undertaking would prove to be remunerative. -The’prin- 
cipal object which the canalised river would be’ called 
upon to fulfil would be the establishment of a cheap 
means of communication between the Rhenish-West- 
phalian coal basin and the rich deposits of iron ore in 
Lorraine—a connection which is considered necessary in 
order to strengthen the competitive powers of the German 
iron industry in relation to other nations. It is thought 
that by the construction of the improved waterway it 
would be possible largely to utilise the ores from the 
neighbourhood of the Dille, the Lahn, and the Sieg 
rivers, and thus bring to a close the position of affairs 
which renders it incumbent upon the German iron in- 
dustry year after year to increase its imports of ore from 
abroad. According to calculations made some years ago, 
it would appear that with an anticipated economy of 
35 per cent. in the cost of transport, including canal iin, 
a traffic of at least 1,000,000 tons of ‘‘minette” ore 
would be obtained per annum, and of 260,000 tons of 
crude iron and iron manufactures. Inversely the iron 
industry in the upper Moselle district is also interested 
in the scheme in the direction of obtaining supplies of 
coal and coke from the Ruhr basin at lower prices. At 
present over 1,000,000 tons of coal and coke are 
annually sent from the Lower Rhine to Lorraine, 
Luxemburg, and France, and it is estimated that 
by water carriage a saving of about 2s. per ton 
would be realised, whilst the total economy over the 
cost of transport by rail would, it is assumed, amount to 
£200,000 per annum on the items already mentioned. 
There seems to be no doubt that the canalisation of the 
Moselle would have a highly beneficial effect upon the 
German iron industry, but the opponents of the scheme 
contended until recently that the development of the iron 
industry in Lorraine and on the Lower Rhine would so 
prejudicially affect the works in the remainder of western 
Germany as to cause them to shut down. This view of the 
question, which was entertained by opponents in Sieger- 
land, the Lahn Valley, the district of Aix-la-Chapelle, and 
in a part of the Saar district, has, however, to a large 
extent been discarded; but even if the objections were 
still raised to the project it is submitted that in the 
general interest of the community they are not entitled 
to serious consideration. Apart from the iron and coal 
trades, the improved waterway would exercise a favour- 
able influence upon other industries, including agriculture 
and stone quarrying, and also upon the imports of corn, 
petroleum, sugar, and other goods. 


“TIN-PLATE TRADE-UNIONS AND THE SEARCH FOR NEW 
MARKETS, 


ALTHOUGH strike notices are still in force at two or more 
tin-plate works in Monmouthshire, and some difficulty may 
arise at Pontardawe and Aberdylais, where an advance of 
5 per cent. was specifically promised, the danger of a stoppage 
throughout the whole tin-manufacturing district has been 
averted, and on terms which bid fair to establish a whole- 
sometruce. The circumstances of the prolonged dispute were 
curious, and some of the features of the settlement are at 
once novel, and of happy omen. It is not easy to discover what 
there was to fight about, and that seemed to be the opinion 
of Mr. Ben Tillett, of the Dockers’ Union, and Mr. T. 
Phillips, representing at least half the millmen. The Steel- 
smelters’ Union was the only really bellicose party; but, 
doubtless, the remainder of the workmen were following the 
action of that society with sympathetic interest, and 
in the event of a strike would have borne their part 
in the fray. Nor is it so certain that there was not a 
proportionate division of opinion among the employers. 
If a partial strike had been followed by a lock-out, as was 
probable, many manufacturers would not have regarded it as 
an unmitigated evil under the conditions at present prevail- 
ing. All alike are complaining that the market is being 
spoiled by over-production, and as no voluntary agreement 
could be arrived at for a general restriction of the output, a 
compulsory closing of the mills would, for a time at least, 
have solved one problem, even though it created another to 
be dealt with some months hence. But the fact at the root 
of the matter, as we were at pains to explain a few weeks 
ago, is that the employers cannot afford to make any 
advance whatever, prices having fallen so seriously of late 
as to compel the withdrawal of the 24 per cent. offered 
in the spring. Through the intervention of Mr. David 
Randell, M.P., Mr. John Hodge, of the Steelsmelters’ 
Union, was placed in communication with Mr. E. Trub- 
shaw, chairman of the Masters’ Association, and very 
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little time was required to convince the representative 
of the fighting section that it was really a case of non 
possumus on the part of the manufacturers. The Tin- 
smelters’ Union is widespread, strong, and wealthy, for which 
reason it has preferred an oe position to alliance 
with the Tinmen or the Dockers. Mr. Hodge was per- 
suaded that, for the moment at any rate, the claims of the 
men, except as to the annual holiday, could not be granted, 
the main difficulty ceased to exist ; and a truce, if not some- 
thing more than a truce, was struck “ until times are better.” 
When the McKinley Tariff and American competition practi- 
cally extinguished the Welsh trade in the United States, the 
home manufacturers created a corps of flying commissioners 
t2 hunt abroad for orders, and look for new markets where- 
ever they were to be found. There is no informa- 
tion as to how the experiment succeeded, but it would 
appear that it is no longer being pursued. In settling 
terms of peace on a twelvemonth’s basis, Mr. Hodge stated 
that if the apg Sor would resume their special efforts to 
discover new markets he would advise his union to subscribe 
£1000 towards the expense ; and in a subsequent address to 
the men he urged them to endorse the policy thus fore- 
shadowed. Let them be prepared, he advised, ‘‘ to work in 
harmony with the employers in any measures which might 
be mutually agreed upon for the benefit of the trade, either 
by restricting the make, or by finding the money necessary to 
equip agents in looking for new outlets.” Moreover, he 
assured Mr. Trubshaw that his union was prepared to force 
any non-associated employer to pay association prices, and 
thus arrest one of the sources of the undercutting which was 
damaging the industry. So that out of the menacing cir- 
cumstances of little more than a week ago there has issued 
an unexpected offer of cordial co-operation on the part of 
the most influential union in the trade; and in this new-born 
spirit of harmony it may be hoped that the former obstacles 
to the smooth working of a Conciliation Board will be found 
to have disappeared. 


THE SULTAN’S GUNS. 


A STRIKING example of the interest the fatherland shows in 
the welfare of its sons is afforded by the negotiations now 
proceeding between the Sultan of Turkey on the one hand 
and Sir William Armstrong, Whitworth, and Co., and Herr 
Krupp, of Essen, on the other. Briefly the facts are these. 
Some time ago the Turkish Government decided to put new 
armamentsinto eight oldironclads which were to be repaired by 
Ansaldo Brothers. Herr Krupp was approached, and presented 
a tender, which amounted, it is said, to £680,000. Hearing of 
this, the Elswick agent succeeded in persuading the com- 
mission who had the settlement of the matter to accept a 
tender from his firm also. It was for £560,000, and in view 
of the reputation of the firm and the low price the com- 
mission recommended its acceptance. The Sultan, how- 
ever, was not in favour of this step, and Herr Krupp’s 
agent informed the Minister of Marine, who had the 
negotiations in hand, that the question of price would be 
discussed between the Sultan himself and the German 
Ambassador. The tenders, we understand, have now been 
reduced on both sides; but although there is still a heavy 
balance on the Elswick side, and although the British 
Embassy has done all that could be expected of it, there is 
little room for doubt that the order will be given to the 
German firm. Comment is needless. Certain reflections on 
the virtual boycott of an English firm, and the participation 
of a Government in a purely business transaction, will 
naturally suggest themselves. 


THE PRICES OF LOCOMOTIVE COAL, 


THE state of the coal market, as was anticipated, has had’ 


the effect of causing most of the leading railway companies 
to accept the coalowners’ demand for an advance of. 5s. to 
5s. 6d. per ton for supplies of locomotive coal. In addition to 
the North-Eastern and Lancashire and Yorkshire Railway com- 
panies, who a week or two ago agreed to pay 16s. per ton, the 
Great Central and the Hull and Barnsley Railway com- 
panies have followed suit during the week, thus to a 
great extent fixing the price of steam coal for the season. 
The Midland, however, still holds out, and the Great 
Northern has done but little towards placing new contracts, 
as most of theirs do not run out until the end of the year. 
There is a strong feeling amongst the South Yorkshire thick- 
seam coalowners that the Midland ought to be compelled to 
pay the’price demanded, inasmuch as they are able to take 
the coal direct from the pits, over their own line, to their 
depdts. Many of the district coalowners have placed large 
contracts at fully 16s. per ton for shipment,-and it is held 
that, the prospects for the shipping season being very good, 
prices cannot fail to keep up. 


LITERATURE. 


The Steam Engine Indicator. By Cart H. Prasopy, Pro- 

fessor of Marine Engineering and Naval Architecture, 
' Massachusetts Institute of Technology. John Willy and 
; — New York. Chapman and Hall, Limited, London. 
WE are often asked by correspondents to recommend 
a treatise on the indicator. This small octavo volume of 
153 pages and 98 illustrations will satisfy the require- 
ments of most young engineers. It is a safe book, an 
that ic no small thing in its favour. Its weak points are 
its omissions. Much that could be said with advantage 
is not said; but, on the other hand, as far as we can see, 
the treatise will not perpetuate errors. It begins very 
properly with a statement of what an indicator is, and 
what it is intended to do. This is followed by a descrip- 
tion of several varieties of the instrument. Curiously 
enough the Richards indicator, which is still one of the 
best made, is not even mentioned. Then follow careful 
instructions for the taking of diagrams. Next weare told 
a good deal about testing the instrument, and several 
pages are devoted to a description of the planimeter and 
its use. The whole of the latter portion of the book is 
taken up with a discussion of various diagrams. Some 
useful tables are given in the appendix. 

As we have said, the defect of the book is that it leaves 
a great deal unsaid that ought to be said. It may, of 
course, be replied that the book had to be kept down in 
dimensions. But it does not appear to us that any con- 
siderable addition to the number of pages would have 


been required to make matters clear which are now left 


in afog. The book bears internal evidence that the author 
has but a moderate personal acquaintance with the use of 
the indicator, and.we avail ourselves of the opportunity 
he has afforded us for saying something which has, we 
believe, never been said before in any treatise on the 
indicator. 

Since the Richards indicator was brought out about the 
year 1861 or 1862, various so-called improved instru- 
ments have been invented, patented, manufactured, and 
sold. Many of these are in certain respects better than 
the original, many are worse. They one and all, accord- 
ing to our experience, fail in the important respect that 
their use must be attended with more or less difficulty 
and discomfort. They are delicate instruments of pre- 
cision. In a beautifully kept stationary engine-room, 
with plenty of time available, they can one and all be 
used with pleasure. We have yet to find the indicator 
that can be used without grief and vexation of spirit in 
a marine engine-room, or in any place where the tempera- 
ture is high, the engines running quickly, and the space 
cramped. The paper drum is an abomination. The 
method of atincking the paper to it a disgrace to that 
civilisation of which we boast. Every portion of the 
instrument becomes so hot that it can scarcely be touched, 
and a thin brass cylinder has-to be put in place, with 
paper wrapped round it, with an accuracy of position 
measured in small fractions of an inch. The cord gear 
is always troublesome unless very special arrangements 
have been made beforehand to get it right. When we 
consider the places into which the indicator is thrust, so 
to speak, the confusion of scalding hot water, oil and 
grease which constitutes its environment, the wonder is 
that it can be satisfactorily used at all. Inventors have 
in the main devoted themselves to getting rid of inertia 
and “improving” the diagram. They have done but 
little to make the instrument more handy. Let us con- 
sider for what purpose the indicator is used. Its first 
duty is to show the distribution of steam, and to detect 
errors or perfections in the valve setting, and the working 
of the valve gear. This represents but a small part of 
the functions of an indicator. The valves once set fairly 
well, remain so, and diagrams are then taken to ascertain 
the power exerted by the engines. Now why should it 
be necessary to use cards at all for this purpose? Asa 
matter of fact it is very easy to make an indicator which 
can, if need be, be fitted with a barrel for the taking of 
valve gear cards, while at other times it will simply show 
on a dial the mean cylinder pressure. When the coefficient 
of the engine is known, little more than a mental calcula- 
tion is needed to tell the engineer in charge what power 
his engines are exerting. Here at one blow we get rid of 
all the trouble and worry, and time, often ill-spared, 
required under the existing system. All this, be it ob- 
served, has nothing in common with the Ashcroft or any 
other power recordey. 

To Professor Peabody it does not appear that the use 
of the indicator presents any difficulties whatever. We 
gather from this that, as we have said, his experience in 
the use of the instrument has been so far strictly 
limited. No doubt from his position he can readily 
obtain all the indicators which he rames for trial. We 
recommend a trial with them on board a torpedo boat, 
or in the engine-room of a triple expansion inclined 
cylinder set of paddle engines, such as those to be met 
with in the mail service between this country and France 
and Belgium. The running board of a locomotive is also 
not a bad place to test the.merits and demerits of paper 
cylinders, and learn reticence in language. 

Leaving, however, these matters, and turning to the 
performance of the indicator, we find that our author has 
to all appearance quite overlooked certain facts about 
which the student ought to know at least something. 
Professor Peabody has, it is true, mentioned inertia as a 
source of error. He does not seem to be aware that a 
paramount object with makers of indicators has been to 
get rid of inertia. Again, in speaking of fitting pipes for 
taking steam from the end of the cylinder to the indicator, 
he warns his readers that such pipes should be carefully 
jointed, and that precautions should be taken to prevent 
red lead getting into the indicator. Under no conceivable 
circumstances is the use of red lead permissible. His 
discussion of specimen diagrams does not commend itself 
tous. We have failed to find even an incidental mention 
of the effect of water in a cylinder on the diagram; and 
he has attributed to friction some peculiarities which are 
not due to it at all. The looping at the ends of diagrams 
is often a little puzzling. Professor Peabody seems to 
have found this in some cases too much for him; and he 
does not appear to be aware of the fact that, if there is a 
good deal of water in a cylinder, the compression curve 
will run up to certain point, and, after that, will become a 
horizontal line, no further rise in pressure taking place 
because the steam liquefies as the pressure tends to rise. 

It is possible, however, that Professor Peabody may 
think that such questions need not be discussed in a 


d | treatise on the indicator, being fully dealt with in books 


on thermodynamics. We give him the benefit of the 
doubt. As we have already said, it will, with all its 
omissions, be found a very useful little book by the 
student; and that is much more than can be said for the 
majority of books prepared for his delectation and 
improvement. 


SHORT NOTICES. 


The Bacterial Treatment of Se : A Hand-book for Councillors, 
Engineers, and Surveyors. B e Thudichum, F.C.8., &c. 
London: The Councillor and Guardian Offices.—A — in 
which the ‘‘Sutton” and septic tank systems are described, the 
former at some considerable length. en six pages only are 
given to ‘‘other bacterial methods ”—those associated with the 
names of Scott-Moncrieff, Lowcock, Adeney, Waring, Garfield, 
Ducat, and Whitaker. Chapters follow on ‘“‘The Treatment of 
Storm Water,” ‘“‘ The Treatment of Trade Refuse Liquors,” ‘‘Land 
Treatment,” and ‘‘Standards—Methods of Analysis.” The first 
chapter in the book is introductory and historical. It is here 
where we find the author’s reasons for laying such stress upon the 
Sutton and septic tank systems. It is that all other processes are 
dependent on some special method of construction, of distribution, 


of heating, or of the preservation of some special condition by 


means which are artificial and which may fail. The pamphlet will 
probably be read with interest by many. 

House Drainage and Sanitary Fitments. By Gerard J. G. Jensen, 
E.E. London: The Sanitary Publishing Company, Limited. 1900. 
—This is a little volume of some 250 es, divided into twenty- 
five chapters, some of the matter in which has already appeared 
in a series of articles published in the Sanitary Record. The 
author tells us in his preface that the work is primarily intended 
for the student and the inquirer, but that it is hoped that the 
more advanced, if not the ‘‘ quite advanced,” will find matters of 
interest. It is sought also to appeal to householders and house- 
owners to put their houses in order, and even the most un- 
acquainted with sanitary matters cannot fail, by a perusal of this 
book, to learn how to correctly arrange the drains, &c., of houses. 
The most simple language only is used, and the author has _pur- 
posely left out as. much as possible all technical phrases. ere 
are a large number of illustrations, all of them clear and easily to 
be understood. 

Proceedings of the Cycle Engineers’ Institute. 
mingham t 3, New-street.—The first volume 
of this new institution’s transactions contains besides other formal 
matter a paper read by Prof. Archibald Sharp, entitled ‘‘ Chain and 
Toothed Wheel Driving Gears Com ms paper by Mr. R. E. 
Crompton on “Long Cranks and High Gears,” which excited con- 
siderable comment in the —. press some time ago ; 
a paper on ‘‘ Free Wheels and heel Brakes,” by Mr. W. Ivy 
Rogers ; a paper on ‘‘Some Aspects of Steel Tube Making,” by Mr. 
A. E. Tucker; and a paper on “ Motor Vehicles,” by Mr. Alex. 
Craig. The papers are fally illustrated in a highly commendable 
manner, and the full discussions are appended. Much good should 
accrue to the cycle manufacturing trade from the reading of papers 
and interchange of ideas by members of this newly formed society. 
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BOOKS RECEIVED. 

How to Deal with your Banker, By Henry Warren. Second 
edition. London: Grant Richards. 1900. 

Sewage and the Bacterial Purification of Sewage. By Samuel 
Rideal, D. Sc. (Lond.) London: Robert Ingram. 1900. 

The Journal of the Royal Agricultural Society of England. Third 
Vol. Part 42, 30th June, 1900. ‘To be con- 
tinued quarterly. London: John Murray. Price 3s, 6d. 

Norfolk Waterways : A Guide to the Navigable Waterways of the 
Norfolk Broad District, compiled a Personal Survey of the 
Whole. By H. R. de Salis. London: Jarrold and Sons. 1900, 
Price 1s. net. 

Tea Machinery and Tea Factories: A Descriptive Treatise on the 
Mechanal Appliances required in the Cultivation of the Tea Plant, 
and the Preparation of Tea for the Market, By A. J. Wallis-Tayler, 
C.E. With 223 illustrations. London: Crosby Lockwood and 
Son. 1900. Price 25s, net. 

Year-book: of the Scientific and Learned Societies o, Great Britain 
and Ireland ; Comprising lists of the Papers read during 1899 before 
Societies engaged in Fourteen Departments of Research, with the 
Names of their Authors. Compiled from official sources. Seven- 
teenth annual issue. London: Chas, Griffin and Co., Limited. 
1900. Price 7s, 6d. 


PROGRESS IN STEEL MANUFACTURE. 


Tue late general manager of the Steel Company of Scotland and 
of the Glasgow Iron and Steel Company, Mr. James Riley, was last 
week presented with an address and testimonial in the Windsor 
Hotel, Glasgow, in the presence of a ~— and representative 
gathering of iron and steel trades of the West of Scotland, Mr. 
George Beard, presidett of the West of Scotland Iron and Steel 
Institute, presided, and in the course of his remarks said that the 
occasion of Mr. Riley — Scotland for another sphere of enter- 
prise and usefulness afforded them an opportunity of presenting 
to him an address together with a substantial token of their appre- 
ciation of his eminent ability and unmeasured devotion in connec- 
tion with the iron and steel manufacture. The address, which had 
been pre by a committee representative of the industries 
with which Mr. Riley had long been personally associated, stated 
that in the industrial revolution effected by the now universal 
adoption of mild steel, it was remembered that when Mr, 
Riley came to Scotland in 1878 the utilisation of this material 
for structural purposes was in its infancy. It was largely through 
his indomitable and indefatigable energy and exertions that it was 
ultimately accepted as suitable for shipbuilding. He had always 
closely identified himself with questions relating to labour, and it 
was mainly due to his exertions that the existing Board of Concilia- 
tion and Arbitration in connection with the manufactured steel 
trades of the West of Scotland was formed, and of which he was 
appointed first president. He was also the first president of the 
Scottish Manufactured Iron Trades Conciliation and Arbitration 
Board, an office he filled with marked skill and earnestness, as 
well as of the West of Scotland Iron and Steel Institute, which 
largely owed its success to his constant interest and —_ Mr. 
Riley, both in a theoretical and practical way, kept in the fore- 
front of his profession, and had ever been ready to share with 
others the results of his investigations, The address also referred 
to Mr. Riley’s contributions to the literature of his profession, and 
his connection with the various scientific societies. Along with the 
address the Chairman presented Mr. Riley with a cheque for £500 
and a silver tray of early Georgian design bearing a suitable inscrip- 
tion. Mr. Riley, in acknowledging the gifts, referred briefly to t 
advance made in the steel industry since he came to Scotland 
twenty-two yearsago. At that time there was -_ the compara- 
tively small works at Newton e' ed in the manufacture of steel 
in Scotland, and there were very few works of a similar kind in 
Great Britain. The output from Newton then did not reach more 
than 800 tons of ingots per week, whereas to-day in the West of 
Scotland steel was being manufactured at the rate of three-quarters 
of a million of tons perannum. They had seen during that com- 
paratively brief period the birth and growth of a mighty industry 
which reacted upon other industries to a marvellous extent, 
which had helped to create and develop new industries which had 
an immeasurable bearing upon the well-being and progress of the 
human race. Nations had been brought together, the interchange 
of commodities and productions had been facilitated, and that, to 
a great extent, had been the result of progress in the industry with 
which they were associated—a progress, moreover, which on its 
intellectual side had meant the strengthening and development of 
mechanical and metallurgical science. 


A paper was read by Mr. David Flather last week 
before the Cycle car mao Institute on ‘Steel in Cycle Con- 
struction.” e author said that in cycle construction cruci 
steel was re employed for balls, cones, and similar parts, 
where great pox: Be was the principal uirement, The 
Bessemer process was the cheapest of all methods by which steel 
was produced, for while the first cost of the requisite plant was 
high, the production was more than correspondingly large. It 
was necessary that the harder tempers of steel, such as were 
for cups and cores should be properly annealed before use. Much 
of the trouble wl.ich had occurred with regard to soft tube had 
been to some extent due to the lack of hammering previous to the 
cold drawing. At the same time he admitted that another and 
equally probable cause of brittleness might be the often-repeated 
annealing, which was especially liable in mild steel to set up a 
kind of “fatigue,” by which the crystals or fibre lost to some 
extent their powers of cohesion. 
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ELECTRICALLY DRIVEN ROTARY OIL PUMP 


ELECTRIC ROTARY OIL PUMP. 


Ovr illustrations represent an electrically-driven oil pump 
designed by Mavor and Coulson, of Glasgow, for pumping 
heavy oils. It is of very simple form. The motor is of the 
drum type, and is contained in steel casing. The armature 
is slot-wound; it runs it 
700 revolutions, and has 
attached to its spindle a 5 
raw hide pinion which gears | 
into cut steel wheels driving " 
the pumps, which run at 
250 revolutions. There are 17 
two sets of pumps, either cr — 
both of which can be used 
at will, the pump spindles | 
carrying the gear wheels 
being capable of horizontal : 
movement, so as to come | 
into gear or be withdrawn — 


entered. George Hudson, who had been at the debate and 
had come down by the mail to preside at the half-yearly 
meeting of the Midland shareholders, was at breakfast when 
the special arrived.” At the meeting he made much of the 
excellent running over the Midland, and did not forget to 
glorify it at the expense of the broad gauge. At Normanton, 


Glasgow. Why it was necessary to change coaches does not 
appear, but the change was performed in two minutes. 
The progress of the train was notified to Edinburgh by the 
various stations from Berwick, but between Edinburgh and 
Glasgow the telegraph suffered from a common complaint 
of the time, and was “under repair.” Mr. Latham, 
manager of the Edinburgh and Glasgow Railway, accom- 
panied the special over his own line, and reached Cowlairs 
at 3.50. Three minutes to detach the engine and put on 
the rope for the steep drop through the tunnel, and four 
more to cautiously traverse it, brought the famous run toa 
conclusion at 3.57 p.m., 470% miles from London having 
been made in 9h. 32 min. running time, equal to a speed 
of 50-1 miles per hour throughout. 

We have not been able to ascertain what types of engines 
were used in this run nor the weight of the train. Doubtless 
it was very light, but as it would be heaviest so far as Rugby, 
the speed on the London and North-Western is exceedingly 
good, especially as more than half the distance to Wolverton 
is up-hill. The highest speeds were on the Midland, but on 
extremely easy portions of the line. At Brockley Whins 
papers were, no doubt, discharged for the accommodation of 
Sunderland, which Mr. Hudson then represented in Parlia- 
ment. He was chairman of the three lines extending from 
Rugby to Tweedmouth, a distance of 284 miles. It does not 
appear that the fact of the Caledonian having declined to run 
a train was known along the route taken by Messrs. Smith’s 
special. In connection with the latter, besides a train from 
Rugby to Liverpool and Manchester, others were run from 
Normanton to Leeds, Bradford, and Halifax, and from Mil- 
ford Junction to Hull, the total distance run by the news- 
paper trains that day being stated as 6853 miles. The speed 
and distances given below have been carefully worked out 
according to the routes shown, being reckoned to Derby South 
Junction and at York to Holgate Junction, and are believed 
to be as nearly accurate as it is possible to get them. 


Working of Special Newspaper Train, Euston to Glasgow, 
February, 19th, 1848. 


from gear with the raw 
hide pinion. The pump 
castings are bolted to the 
bed - plate which 
carries the motor, the 
whole being so arranged ' 
that the p.ant can either : : 
be worked on the floor, > 
wall, or ceiling. The bear- | 
ings of the motor are self- 
lubricating and adjustable 
round the bearing, beirg 
carried on flanges bolted to 


the ends of the steel casing. ea i 


If, therefore, the motor is = 
turned on its side or upside 
down the bearings can also a 


| 


be turned through the same = = 


always kept under the bear- 

ings. The oil pumps are = 
of the “drum” type, with 

revolving piston, which 

clears out the cylinder at 

every revolution, and pro- | 
vides a constant flow of : 
oil. Further, the power in 

the momentum of the 

moving column of fluid is 

made use of. The apparatus, as a whole, is very compact, 
being some 5ft. long over all, by 3ft. 6in. wide, and 2ft. high. 


angle, and the oil wells — [ | 


A RACE TO SCOTLAND IN 1848. 


One of the finest runs ever made upon our railways in old 
times took place on Saturday, Feburary 19th, 1848. The 
occasion was that of the financial statement of Lord John 
Russell, the Prime Minister, in the House of Commons the 
night before, in which he proposed to raise the income tax, 
then a somewhat recent and especially-hated impost, from 
7d. to 1s., and the land tax from i per cent. to 6 in England 
and from 2} per cent. to 44 in Scotland. These additions 
were only to last for two years, but they excited the utmost 
indignation throughout the country. Something of the sort 
had been expected, and to meet the immense demand for the 
London papers, which they shrewdly foresaw, W. H. Smith 
and Son arranged to run special trains from London to Edin- 
burgh and Glasgow ‘as ‘well as to Liverpool and Manchester. 
It seems to have been a not infrequent custom with the firm 
at that time to run these newspaper specials upon extra- 
ordinary occasions, and in fact they seem to have built up 
their just reputation for enterprise largely by this means. 

The Caledonian Railway having been opened throughout 
four days, it was expected there would be a race between the 
East and West Coast routes. The objective point of-this 
race is not stated, but whatever it was to be, the Caledonian 
withdrew at the last moment. For some reason or other, 
“ the telegraph was unable to perform its duty,”’ and the only 
successful attempt to transmit the Budget news was the one 
we now record. 

Leaving Euston at 5.35 a.m., the Liverpool and Manchester 
portion of the papers was conveyed in the same train as 
those for Scotland so far as Rugby. Considerable delay 
took place here—14 minutes—but the two trains got off 
simultaneously and ran within view of each other for nearly 
half a mile, till the Midland diverges to the right of the 
North-Western. A contemporary account states that the 
sight of the two engines, their coupling-rods working in 
unison, was a beautiful one, and the enginemen and guards, 
facing each other, cheered and waved their caps. No stop 
was made by the special until Derby was reached, even so 


important a town as Leicester being passed. Engines were 
ehanged on the curve cutside Derby, the station not being 
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the next stop, where engines were probably changed, the 
express—a term then used as often for a special as fora 
regular fast train—got on to the York and North Midland 
Railway, another of Hudson’s lines. York Station, the old 
one within the city walls, was not entered, engines being 
again changed, outside on the curve, and the journey resumed 
upon the York, Newcastle, and Berwick Railway. The pre- 
sent Team Valley line not being in existence, the route was 
by Belmont and Brockley Whins, passing east of Durham. 
At Gateshead the railway journey necessarily came to an end 
for the time, the high-level bridge being under construction, 
but incomplete. Here the late Sir—then Mr.—James 
Allport, general manager of the Y. N. and B. R., was in 
waiting, with his staff and arrangements ready. Two cabs 
being hastily loaded, were driven down the dangerously steep 
and winding streets of Gateshead, across the old bridge—since 
demolished—up to the temporary terminus at The Manors. 
To perform all this, and get started again in eight minutes, 
everyone who knows the place will admit to be a very smart 
feat indeed. It was not then customary to run from New- 
castle to Tweedmouth— 64? miles—without stopping for 
water, but an engine which had once performed the feat was 
selected, that it might do it again. However, a special stop 
had to be made at Belford, an axle having run hot. It was 
attended to, but this stop and four slowings down across 
barely completed river bridges, somewhat spoiled this part of 
the trip. 

Arrived at Tweedmouth, the Newcastle state of things 
repeated itself, the Royal Border Bridge over the Tweed 
being still in the builders’ hands. Upwards of 1000 specta- 
tors assembled to see the train come in. The authorities 
despised cabs on such an occasion, and provided an open 
‘“‘chariot,” and four splendid grey horses, with postilions-in 
uniform, to transfer the couriers and their load to the 
North British Railway at Berwick. Only seven minutes 
were lost here, men having been specially stationed along 
the narrow streets and bridge to keep the way open. Others 
had been despatched to neighbouring heights to signal 
the approach of the train, the stationmaster at Berwick 
offering a bowl of punch to the first man who brought the 
news. JBerwick being left at 1.42 p.m., the run to 
Edinburgh was made at a good but not extraordinary speed, 
without a halt, in 73 min. 

At the Scottish capital the chairman of the North British, 
Mr. Learmonth, received the train, and had ‘a splendid 
engine and a couple of carriages” waiting to take it on to 


Miles per 
Station. Times. | Distance. | Minutes. tony. 
AM. Miles fur. 
Euston .. .. dep. 5.35 
Wolverton .. .. arr. 6.35 52 4 60 52-5 
Rugby 7.15 80 0 85 51-43 
Leicester.. .. ..pass} 7.52 20 0 23 52-17 
Loughborough .. ,, 8.5 12 4 13 57-69 
eee 8.25 1664 20 49-5 
Chesterfield .. pass) 8.54 23 7 27 53-06 
Masborough .. .. ,, 9.10 1 7 59-53 
Nor t 9.35 22 6 25 54-60 
Yok... .. 166 24 #0 29 49-65 
Thirsk .. .. ..pass} 10.37 22 0 28 47-14 
Darlington .. .. a 11.2 22 0 25 52-08 
Bro:kley Whins ..pass} 11.41 83 2 87 53-92 
uateshead .. arr.) 11.55 6 2 14 26-78 
P.M. 
Newcastle .. dep.| 12.3 -- 
Morpeth... .. ..pass} 12.26 15 6 23 41-09 
Belford .. .. .. arr. 1.11 34 45 46-83 
Tweedmouth.. .. arr. 1.35 “4 2 22 38-86 
Berwick... .. dep 1.42 
Dunbar .. .. ..pass 2.20 28 2 338 44-60 
Edinburgh .. .. arr. 2.55 29 2 35 50-14 
Linlithgow .. ..pass 3.19 22 48-41 
3.50 27 «66 81 53-71 
Glasgow... .. .. arr. 8.57 1 4 4 22-5 
470 6 572 


SOUTH-WESTERN RAILWAY—NEW WORKS. 


Tuer extensive works for widening the London and South- 
Western Railway between Waterloo and Clapham Junction, 
and for providing additional siding room near Wimble- 
don, are now making rapid progress. The additional 
bridge over Westmi. ter Bridge-road has been finished 
some time, and carries two lines of rail. One of these, 
communicating with the large sidings just constructed 
to the westward, is not yet in use. The siding area 
itself is completed all but the east end, and is built upon 
brick arches, with the exception of the south side 
behind Newnham-terrace, where part stands upon a row of 
piers, and is, in fact, an iron viaduct. Most of the sidings 
are already laid down, and a turntable and stage erected. 
The value of this accommodation will be very great at busy 
times. Further down, widening begins again at Glasshouse- 
street, just beyond Doulton’s pottery works. It goes behind 
the Guinness Trust-buildings, crosses Vauxhall-walk, and is 
then carried on prolongations of Arches 67 to 74 to the east 
end of Vauxhall Station. All this is in stock brick, and is 
being carried out by Perry and Co., Tredegar Works, Bow. 
Between Miles-street and the Wandsworth-road, beyond 
Vauxhall Station, the work commences again, and after 
being carried on arches up to the Nine Elms locomotive 
works, runs on an iron viaduct between the works and the 
existing main line. This viaduct is‘ nearly finished, the 
flooring being laid almost throughout. It will carry two 
lines, making six in all at this point. A few yards of arch 
construction, now building, bring the extension to the locomo- 
tive junction, where engines coming from the works or sheds 
join the main line. A girder bridge carries the new lines 
over Queen’s-road, crossing it in one span, instead of resting 
upon columns at the edge of the footpaths like the 
rest of the bridge work here. Following this bridge, the 
arches carrying the line onwards have been finished some 
time. Queen’s-road (West) signal-box has been re-built a 
little farther down than the old one, and is larger and more 
substantial than its wooden predecessor. The queer, dark, 
little passage under the line here, mentioned in THE” 
ENGINEER for May 13th, 1898, has been taken out, and a 
handsome 40ft. roadway substituted, under girder-bridge 
work, White glazed bricks from the works of Gilmour and 
Co., of Kilmarnock, are used for the side walls. The addi- 
tional roads become merged in the older ones at Poupart’s 
Junction, where more or less re-arrangement will be carried 
out later on. 

Pending the coming alterations at Clapham Junction, not 
much is likely to be done hereabouts, but with a view to 
them, extensive changes have been carried out a little to the 
east of Wimbledon. A large field between the river Wandle 
and the Merton-road, on the north side of the line, has been 
taken, and on it are established oil-gas works.. A siding runs 
down to them from the up slow road, and if the present gas- 
works at Clapham Junction have to be removed, they will, no 
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doubt, be brought down here. As the field in question lies 

very low and is subject to floods, its level has been raised in one 

pers with ashes, and the rest will be raised as it is gradually 
ought into use. 

On the west side of Merton-road bridge a triangular plot of 
ground reaching nearly to the Woodman Inn is used as a 
storage place for empty local trains during the slack times of 
the day, and for spare coaches. As many as fifteen siding 
roads are ranged parallel to the main line, and four or five 
more alongsidethe East Putney line. A pretty plantation of 
trees had to be demolished ; but it was unavoidable. Towards 
the north end of this area is a large covered tank, supplying 
water for washing the coaches and all the various require- 
ments of railway work. Near where these sidings diverge 
from the main line a signal-box is being built, and the side 
of the shallow cutting set back to provide a siding next the 
down lines, and some 250 yards further towards Wimbledon 
a temporary bridge of five spans carries Gap-road across the 
railway. This bridge is built of old girders which have done 
duty before, and rests upon timber supports. It was put up 
at the end of 1898 to serve till a new permanent bridge was 
ready. This is now practically finished, and is an exceedingly 
fine work of girder construction, supported upon two built-up 
circular columns of steel, placed between the two up roads. 
It is about 50ft. wide, on the skew, and rises somewhat from 
south to north. The remains of the old brick bridge of 1838 
are now being got out underneath it at the lowerend. Being 
much narrower than the roads at each end of it, and with no 
proper footpath, it had become quite inadequate for a very 
populous district. The new bridge has two footpaths of 
ample width, and will be a great boon to the locality. 

At Wimbledon Station the bridge carrying the road from 
Wimbledon to Merton across the line is also to be renewed. 
It is a rather fine iron structure, put up not many years ago 
by Matthew T. Shaw and Co., Limited, engineers, Millwall. 
In addition to making a somewhat awkward bend in the line 
of road, it has become insufficient for the traffic of the main 
street of a large town, the roadway being only about 22ft. in 
width, with two narrow footpaths in addition. Theapproach 
for the new bridge from the Merton side begins at the gate 
of the coal yard, cuts off a bit of the station-master’s garden, 
and has a neat little brick booking-office at the top, in sub- 
stitution for the old wooden one which has had to come down, 
The widening and straightening of the line of road has also 
required the demolition of a water tank and pumping engine- 
house on the north side of the line. The level of the new 
bridge will not be quite so — at this point as was the old 
one. Itis being built by the same firm as that was, and 
rests upon transverse box girders supported by round cast 
ironcolumns. Besides some additions to the carpenter’s shops 
which the South-Western Company has at Wimbledon, a fine 
covered tank similar to the one at Merton-road sidings has 
been built adjoining these shops. Being quite high enough 
to command any part of them, or of the station, it will be 
invaluable in case of fire. An additional siding is being 
made on each side of the main line beyond the workshops, 
towards Raynes Park. Naturally much new signalling is 
necessitated by all these extra roads, and is being done by 
the Railway Signal Company, of Liverpool. Steel work, 
instead of wood, is employed for the posts and gantries. 

Much progress has also been made in widening the Woking 
and Basingstoke section, nearly twenty-four miles in length. 
From Woking to Brookwood is just being put in hand, a 
a part which includes Goldthorn cutting. At Pirbright 
Junction there is a steam navvy, and heavy work has to be 
done. The up branch line from Aldershot is being carried 
over the main fast roads, as was done with the up South- 
ampton line at Worting. From the South-Eastern Railway 
to Farnborough a new line is finished and in use. On the 
bank before Winchfield much tipping has been done, and a 
temporary line laid for a considerable distance. A steam 
navvy is at work in the heavy cutting through gravel lying 
on the clay, west of Winchfield Station. A large embank- 
ment across a valley nearer Hook is mostly tipped. Beyond 
Hook are two more steam excavators, the section from there 
to Basingstoke. alternating from banks to cuttings several 
times, and including a short bit of brick viaduct. Heavy 
masses of chalk are let into the slopes of the earth cuttings 
to act as surface drains, but approaching Basingstoke chalk 
alone is met with. The embankmeéiit of the Meon Valley 
line, running out from Basingstoke Station yard, is also of 
this material. John Aird and Sons are the contractors here. 

When the bottle-neck at Clapham Junction is widened out, 
and the new roads completed to Worting throughout from 
London, the South-Western will be in an unrivalled position 
for dealing with any amount of traffic for years to come. 


MAJOR LOUIS L. SEYMOUR. 


A CORRESPONDENT of the Times furnishes the following 
particulars in connection with the late Major Louis L. Sey- 
mour, who lost his life recently in action at Sand River. 
Major Seymour was the son of a small farmer, and was born at 
Whitney’s Point, Broome County, State of New York, in 1860. 
He attended the local free school, keeping up his home tasks 
at the same time. When both were over he studied mathe- 
matics and engineering at night. _ While still a boy he 
entered the service of the Lackawanna Steel and Iron Com- 
pany at Scranton, Pennsylvania, where he continued his 
special studies. His progress was so rapid that by 1882 he 
had attained a managing position in another important com- 
pany in the same town, and was sent by it to Venezuela 
to set up some heavy machinery for a gold mine. He re- 
mained in South America three years as mine superintendent, 
and upon his return to New York was employed in installing 
the same kind of machinery until 1888, when he went to 
Kimberley for the De Beers Company. Here he soon dis- 
tinguished himself by designing his first hoisting apparatus 
with a capacity for lifting a loaded carriage from 2000ft. 
below the surface. This and other improvements resulted in 
a saving of 33 per cent. in coal, and also in an increase of 50 
per cent. in the capacity of the works. He had then reached 
the position of acting superintendent. He spent three years 
in London, and then went to Johannesburg as superintendent 
of the Rand Mines. When the war came he raised the regi- 
ment of engineers corresponding to like bodies recruited in 
America the previous year for service in the Spanish war. 
It was composed entirely of directing and working engineers, 
and was given the task of designing and making aérial 
bridges. For the last. two or three months he had been with 
Lord Kitchener. As the army marched toward the 
Transvaal Major Seymour provided it with bridges for 
crossing streams as it came to them. His success in this 
im duty was universally recognised, and his loss will 
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PAVING BLOCK SAWING MACHINE. 


Tue illustration above represents an automatic wood bloc 
cross-cutting machine with multiple saws constructed by John 
Pickles and Son, of Hebden Bridge. It has been designed for 
the rapid cutting of street paving blocks of jarrah, karri, and 
other focickents into exact lengths. This machine is arranged 
to carry up to ten circular saws cutting about 100 blocks per 
minute or a total output of 20 to 30,000 per day. The timber 
deal to be cross-cut is placed in a trough casting, swinging 
radially with an adjustable stroke and with power feed to and 
from the saws—the return stroke being accelerated—with also 
an automatic stopping and starting arrangement, the cut blocks 
being pushed out of the end of the trough by the incoming 
deal. The steel saw spindle is of large diameter running in 
phosphor-bronze bearings, which are fitted into fixed heavy 
standards, mounted on adeep section base-plate ; fast and loose 
pulleys, lubricators, and a strap guide being provided. The saws 


are of a special character, cutting with very little waste, say | 


less than ,,in. per cut; they are protected towards the centre 
by large diameter spacing collars and with special packing 
arrangements before and after the cut to ensure steady and 
true cutting. The reciprocating action of the trough carriage 
is effected by connecting-rods at each end from a special 
arrangement giving slow-cutting stroke and quick return. 
The shaft and gearing are driven from the saw spindle end, 
the machine being self-contained. 

A saw-sharpening arrangement has been designed and fixed 
to the machine and is shownin place. It consists of an emery 
wheel movable by ascrew to reach each saw and adjustable to 
give the required bevel, driven by overhead countershaft. It 
has fast piss loose pulleys, strap guide, and a continuous roller 
pulley and carrier pulleys to the emery-wheel spindle. 

The machine shown in our engraving has been supplied to 
the Blackpool Corporation. 


AN AERIAL RAILWAY AT NEWPORT, MON. 


THERE is now being constructed at Llanvaches, Monmouth- 
shire, im connection with Wentwood Waterworks, the. great 
reservoir which is to supply the Newport of the future with 
water. The core of the dam will be of water-tight — and 
the clay for the purpose is being worked on land less than 
two miles from the works as the crow flies. This at first 
sight seems a fairly convenient proximity ; in reality, however, 
the land between the clayfield and the works is rough and 
roadless. In order to get the clay on to the works it would have 
been necessary to cart it for a distance of about six miles over 
difficult roads, and the cost of haulage would have been 
enormous. 

The aérial ropeway system of transport was, however, intro- 
duced to the Wasarwnan Committee of the Newport Cor- 
poration by T. D. Bounsall and Co., of Leadenhall- 
street, E.C., the London representatives of Mr. W. D. 
Houghton, of Warrington ; and a visit to Reading, where a 
ropeway is in operation, convinced them that the cheapest 
and bést method of transporting their clay would be by 
similar means. The principle was adopted, and though diffi- 
culties were raised with regard to wayleaves by the owners or 
occupiers of land, which compelled the Corporation to take a 
less direct route than originally intended, the cableway was 
constructed. The opening of it is an event of interest to 
engineers, and to those who have to transport material over 
ordinary methods of conveyance would 
be either impossible or very expensive. 

The installation is on the single endless rope principle, as 


largely adopted by the Ropeways Syndicate, Limited, of 
London—who are the contractors in this case—and has keen 
constructed to the designs and under the patents of their 
engineer and manager, Mr. J. Pearce Roe. 

The line starts from the clayfield at a steep gradient, 30ft. 
in the 100, and upon reaching the top of the first hill con- 
tinues its course over very broken country, dipping intostony 
or very wooded valleys, crossing pastures and ploughed land, 
and climbing bracken-clad hillsides. The ropeway is carried on 
trestles, twenty-six in number, varying in height and distance 
according to the nature of the ground. Some of the trestles 
are only 13ft. to the level of the rope, some of them are 55ft. 
high. The angle station is the highest point of the ropeway, 
and soon after leaving this one of the most interesting features 
of the work is to be seen, for the cable crosses a deep valley, 
1350ft. wide, in one span. There is something almost eerie 
in the sight of the skips moving rapidly and silently through 
the air, about 200ft. overhead in this wild valley. The clay is 
carried in steel skips or buckets, each of which holds about 
4 cwt., and these follow each other at regular intervals, rather 
more than forty on the outward journey, full, the same number 
of empties on the return journey. The steel cable by means 
of which the loads are transported is at once rail and hauling 
medium ; for it must be clearly understood that the skips do 
not move along the rope ; the rope moves, and the skip, sus- 
pended in its position on the rope—moves with it, neither 
swinging nor sliding no matter what the gradient may 
be. The skips engage themselves automatically on the 
moving rope and release themselves automatically on their 
arrival at the terminals ; therefore no intermediate labour is 
required when once the load ison the rope. The length of the 
cable is about 5700 yards, and its weight about 10 tons. The 
steel from which the wires composing it were drawn was spe- 
cially manufactured by Mr. Houghton, and combines high ten- 
sile strength with a toughness whichisrather unusual in plough 
steel. The capacity of this installation, when running at 
normal velocity—110 yards a minute—is 20 tons per hour ; 
but it is capable of carrying more. As the clay has to be 
delivered from a lower to a higher point, the ropeway is not 
automatic in its working, as is the case in many instances 
where the gradient is in favour of the load; but it is driven 
by a portable engine of 14 horse-power placed at the delivery 
end. On June 25th the Waterworks Committee of the Newport 
Corporation, accompanied by Mr. Pearce Roe, Mr. J. F. 
Lindsay—the engineer who has represented Mr. Pearce Roe, 
and directed and carried out the local work and erection—Mr. 
T. D. Bounsall, Mr. Macdonald, the works manager; and 
Mr. Holloway, Mr. Baldwin Latham’s representative, all 
visited the works, and the ropeway was formally started by 
the Mayor, Mr. George Greenland. The whole installation 
was examined and explained, and the Committee expressed 
their satisfaction at the simplicity and effectiveness of the 
automatic release and engagement of the skips, the ease of 
movement, the balance sheaves for distributing rope pressure, 
and the way in which steep gradients were surmounted. 

It is confidently expected that the saving in the cost of 
transport by the ropeway as compared with road haulage will 
be sufficient to repay the cost of the work in about twelve 
months. The ropeway at Wentwood is the longest which 
has been erected in the United Kingdom, and the installation 
is a fine example of what can be done in cross-country 
transport. 


Tue Agent-General for New South Wales states that 
the time for receiving designs and tenders for the proposed bri 
across Sydney Harbour has been extended from August me 
noon on September Ist next, both for London and Sydney. 
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DOCKYARD NOTES. 


Tue four-funnelled destroyers in the Italian navy have 
had the two amidship funnels joined together, so that they 
now more or less resemble our three-funnel boats. 


Tue naval mind is just now a good deal exercised over the 
enormous number of 12-pounder projectiles inside the Belle- 
isle’s battery. The Belleisle, of course, has huge ports, and 
these were not closed during the action, consequently what 
happened is hardly a criterion of what to expect in modern 
casemates; still a tremendous impression has been made. 


An odd item of interest in connection with the Belleisle has 
just come to light. Before she was fired at the party which 
fixed the dummies wrote their names upon them. The 
solitary survivor bore the name of a well-known lieutenant. 


Our service contemporary, the Naval Warrant Officer's 
Journal, devotes a good deal of space to describing the Belle- 
isle experiments, and drawing deductions therefrom. Seeing 
the large proportion of “ W.O.’s ” that have intimate connec- 
tion with gunnery, we turned to these articles with a good 
deal of interest. To-our surprise, however, we read:—" * ° 
‘had not her unarmoured ends allowed of her being per- 
forated and sunk.” This does not look as though much 
knowledge of naval architecture obtains in certain quarters, 
for the feature of the Belleisle is that she is not a “ soft- 
ender.” Further on we read that the rate of fire of the 
Majestic’s barbette guns was not quick, “as these weapons 
have fixed loading positions.” It is true that the Majestic 
has these, but she is also fitted with, and always uses her 
central position. A little further we read about the “ hellish 
fire,” and about the ship being “gaily burning” and the 
“quiet grandeur” with which the shipsank, All of this 
sounds a good deal more like a “ naval expert” on the Spanish- 
American war than a naval paper written by naval men for 
naval men. We draw attention to it, not in any carping or 
critical spirit, but because we are both troubled and astonished 
to find such evidences of the neglect of certain essentials in 
naval training. The answer is—presumably—that these 
things are not taught, but the question is, why are they not 
taught? Possibly the Laird Clowes crusade may elucidate 
the matter. 


THREE turbine destroyers are building for the Japanese 
navy at Newcastle. 


Tue following paragraph appeared in last Saturday’s Army 
and Navy Gazette:—“ The Admiralty cannot afford to ignore 
a letter which recently appeared in THE ENGINEER, signed by 
a ‘Commander, R.N.’ According to this letter, one of the 
Channel Squadron battleships shows evidences of scamped 
work, a large number of rivet holes of certain bulkheads 
having been found to be filled in with putty. The vessel, it 
is further stated, is a dockyard-built ship, which renders it 
the more desirable that the persons responsible for this 
neglect should be brought to book. Meanwhile, however, 
the defects have been reported to the Admiralty through the 
official channels, so that ‘Commander’s’ object in writing 
to THE ENGINEER is scarcely evident, unless we suppose that 
he believes the Admiralty to be inactive in the matter.” Asa 
matter of fact no such letter signed by ‘‘ Commander, R.N.” 
or any one else, has appeared in THE ENGINEER. We drew 
attention to the bulkheads in this column, that is all. As 
regards the scamped work, it is above water, and, so far as 
our investigations have led us, only in places where it is of 
no particular ithportance. But it appears not to be confined 
to one ship only. Our contention in the matter is not so 
much with regard to any structural weakness in consequence, 
but concerning the system under which such things are 
possible. It is desirable to know whether the dockyard 
authorities sanctioned it. We have not yet heard of any 
Admiralty interest in the matter. 

THE Orange River State does not just at present strike 
one as the kind of place in which people would feel interested 
in matters of naval construction; however, an officer with 
the South African Field Force, who conducted operations in 
a large naval war-game campaign some while since, has found 
time to send us some interesting notes. He kept a memo- 
randum of results during the mimic war, and now compares 
them with points in Commander Ballard’s recent prize essay 
on ideal warships. The essayist criticised the half-and-half 
ship—neither battleship nor cruiser. Our correspondent 
says that nothing hampered him more in strategical war game 
than trying to find a use for such vessels—too strong to run 
away, but too weak to fight. Commander Ballard lays down 
that the water-line will rarely be hit. Our correspondent 
states that most of his cruisers were never struck there, and 
concluded that his side lost one cruiser action in which they 
had the superior force, because he had ordered all his 
“admirals” and “captains” to aim at the water-lines of 
opponents. The enemy fired at guns. Commander Ballard 
advocates two thickly-armoured conning towers, and splinter- 
proof protection to funnel bases. Our correspondent’s ships 
suffered heavily from the single conning tower—which 
was always the point of attack from the enemy’s 
quick - firers, and several of his vessels were ‘out 
of action” half through many engagements, owing 
to the smashing of uptakes ‘tween decks, and the con- 
sequent smoke. ‘A large capacity for carrying coal is a 
matter of great importance,” says the essayist. Our corre- 
spondent found that all his ships with small coal supplies 
were absolutely useless, and he had to use them as floating 
batteries. Fighting-tops were especially fallen foul of by 
Commander Ballard. Our correspondent had in his fleets 
twenty-two large ships. Of these one was rammed, three 
torpedoed, and several forced out of the line solely by the 
fall of masts. Only two ships did not get their masts shot 
away. In discussing cruisers, Commander Ballard speculates 
on a cruiser following a battleship’s wake and ramming her 
stern. Our correspondent notes that he lost a slow battle- 
ship, the Jémappes, this way. 


ALL, or nearly all, the naval ‘“‘ Whitehead” cup team are 
coming from Sheerness gunnery school, where a very high 
standard obtains with the revolver. 


Some time ago we spoke of the uncertainty with which the 
designs for the new United States battleships of the New 
Jersey type are shrouded. Recently, however, the design was 
settled. A description of it in detail appeared in THE 
ENGINEER a few weeks since. Now, however, at the eleventh 
hour, the superimposed turret people would seem to have 
won the day, for these, it is stated, will be fitted after all. If 


this is true we fancy that America will regret it. The idea 
isafad; in addition it is a meaningless one. The idea is 
worthy of an “our own naval expert” in a halfpenny paper. 
Its advantages are purely imaginary, while its disadvantages 
in stability are obvious. In addition the Kentucky class 
have to pay for the privilege by a low freeboard. The New 
Jersey class, as designed, havea high freeboard forward. If, 
in addition to this, there are to be two-storeyed turrets, there 
will be plenty of top-hamper to make her unsteady. The 
low-freeboard Kentucky, despite her: pretty trials, is of none 
too much stability, and it is by no means clear that she will 
be absolutely safe in action. 


Tue destroyer Hunter, which once twisted her bows so 
badly that they pointed sternwards, has recently been taken 
in hand and repaired. It is: worthy of note that all, or 
nearly all, the work was done in basin, not in dry dock. If 
destroyers are fragile and liable to accident, they are at least 
easily put to rights. & ‘ 


THE torpedo flotilla has been commissioned for the 
maneuvres, and, after a ‘‘ shaking down,” will rendezvous at 
Devonport on the 12th inst. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


LOCOMOTIVE ENGINES AT THE PARIS EXHIBITION. 


_ Sir,—The article, ‘‘ Locomotive Engines at the Paris Exhibi- 
tion,” in your issue of June 8th, contains a preliminary report 
about the engine with auxiliary driving axle exhibited by Krauss 
— Ses: concerning which the following remarks may b> 
allowed. 

Your cotrespondent must have been entirely misinformed about 
the intentions which led the builders to the special design of this 
engine. Apparently he is thinking that the engine is intended to 
work either with the main steam cylinders or with the small ones 
alone, otherwise he would not have made the comparison of ‘‘ the 
big hole for the cat and the little hole for the kitten.” That, of 
course, is not at all the case, On the contrary, the working with 
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engines, though the engine is a four-cylinder compound of 
very careful far In my opinion the reason of this inferiority 
is less the greater resistance of their six-coupled wheels, than 
the size of their cylinders, which must be adapted to utilise 
the whole adhesive weight, and therefore are simply too large for 
-the greater part of the work demanded. The proportion of 
67 to 241 becomes worse if it is considered that the engines are 
doing service not only on this line, but are equally used on other 
lines of a more easy profile, where lighter trains are to be handled at 
higher speeds. The real thing that is wanted here and elsewhere 
is a four-coupled engine, with a boiler as powerful as possible, 
hence the more and more extended adoption of the Atlantic 
type. The engine in question is generally of this type, but is, by 
the addition of the auxiliary gear, at the same time given the 
power of “self-piloting” on the comparatively short lengths of 
road where the tractive power of a six-coupled engine is really 
required. 

Besides the better adaptation of the cylinder size to the require- 
ments of speed, there is another reason why the builders prefer 
the arrangement in question to the use of six-coupled wheels, viz., 
the installation of the fire-box and grate. As continental engi- 
neers have generally not at their disposal such an excellent fuel as 
the English coal, they are compelled to adopt larger grate areas, 
say, of about 3 square metres, or 32 square feet. In the case of the 

resence of a third pair of large wheels, which must compulsorily 
dis: at the rear pre of the engine, there is no other 
possibility than to place the grate in the usual way between the 
wheels, at least if the advantages of a deep fire-box shall be 
reserved. The width of the grate is then restricted to about 

m., requiring a length of 3 m., or about 10ft., and it will be 
admitted that it is not at all an easy matter for the fireman to 
keep a fire of that length in good order. The Atlantic disposition 
of engine, on the contrary, allows of the fire-box being laterally 
extended beyond the limits of gauge, and the required area is 
attained at a very moderate honath of 1°62 m. = 5ft. 3fin. in the 
boiler in question, a condition which, together with the presence 
of two fire-doors, greatly facilitates the management of the fire. A 
further point worthy of notice is the experience made with such 
widened fire-boxes, that the stay bolts less incline to rupture than 
with long and narrow boxes, a fact doubtlessly in connection with 
the smaller maximum dimension of the nearly quadratic horizontal 

lan, 
‘s By these explanations I hope to have shown that the special 
design of the engine under notice is not a mere product of 
eccentricity, but it is thoroughly based upon practical points of 
view. 

Concerning the remaining re- 
marks of your correspondent, it 


— es must be stated that the wheel 
aN Yo diameters are 6ft, 14in. and 3ft.. 
8hin. respectively, and that the 
=? esc bogie is not six-wheeled but four- 
= Soe wheeled. The auxiliary axle, in 
s 3 Ss fact, does not form part of it, but 
is guided by horn plates that 
i cn are in one piece with the main 
ty 4 frames, extending down outside 
© the bogie frames. As well the 
4 cylinders of the auxiliary engine 
are fixed to the main frames in 

front of the bogie. 
- I do not see why the perfect 
s balance of the longitudinal moving 
parts by means of bob weights 
should only be it 
is effected just in the same way 
' as in marine engines, designed by 
' marine engineers, viz., 
yy properly determining the 
i ; angles between the various cranks. 


The outside cranks actuating the 
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the auxiliary engine alone is quite excluded, the steam piping being 
so arranged that the small cylinders only can get steam when the 
throttle valve of the main engine is open. The real intention is 
to have a locomotive which, in general, has the qualities of a four- 
coupled engine, but is able to increase every time it is needed, its 
cylinder power as well as its adhesive weight in the proportion of 
3:2, so that it can exert temporarily a tractive power corre- 
sponding to six-coupled wheels. In such cases, viz., in starting 
and accelerating heavy trains, or in ascending steep gradients, the 
auxiliary axle can be pressed down, its cylinders switched in, and 
the small engine used as a pilot for the main one. As the assist- 
ance of the auxiliary engine can only be wanted at a limited speed, 
say at most about 65 kiloms. (40 miles) an hour, the diameter of its 
drivers can be made considerably smaller than that of the main 
drivers. 

I do not think the want for such a device is, at least on German 
railways, so far from existing that it is ‘‘impossible to suggest a 
motive” for it. Admit, for instance, the investigation of the work 
to be done on the Bavarian lines attended to by the Munich run- 
ning sheds. ‘I send a general profile of the heaviest of them, 
that to Salzburg, where during the summer months express trains 
of about 250 tons behind the tender are to be dealt with at present, 
and an increase to 300 tons is expected for a near future. Taking 
for a four-coupled engine the maximum pull—that can be relied 
upon—at 5000 kilos., the weight of engine and tender at about 
100 tons, and the train resistance on a level as 5°5 kilos. per ton, 
we can determine the steepest grade x (in per mille), for which 
such an engine will suffice, from the following equations :— 

For a train of 250 tons : 

(250 + 100) (5°5 + x) = 5000, from where x = 8°8 p.m., or 
1 in 114; and for a train of 300 tons: 

a" + 100) (5°5 + x) = 5000, where x = 7 p.m., or 1 in 


In fact, these gradients are not exceeded on the by far larger 
portion of the line, nevertheless there are, on the down trip, some 
continuous grades of 1 in 100 to be overcome, at from 77 to 86 
kiloms., 105 to 115 kiloms, and 119 to 123 kiloms., making, to- 
gether, a length of 23 kiloms. for a total run of 154 kiloms, On 
the return journey there comes a ng # hard bit of road, of a length 
of 20 kiloms., between 143 and 123 kiloms., showing a maximum 
grade of 1 in 94, together with continuous curves, After reaching 
the summit, for the remaining trip to Munich all difficulties as 
regards tractive power are over. The run from Rosenheim to 33 
kiloms., it is true, may frequently be somewhat trying to the 
steaming capabilities of the engine, but the required speeds are 
not such that the work could not be done by one large boiler. 

If the express service on the line be made with four-coupled 
engines, pilots are required to help them over the steeper 
inclines mentioned. These must practically be run from Rosen- 
heim through to Freilassing, and on the return trip back to Rosen- 
heim, so making a journey of 2 x 82 = 164 kiloms., whilst piloting 
is really wanted only for a length of 23 + 20 = 43 kiloms, 

To avoid piloting, express engines with six-coupled wheels have 
lately been introduced. Certainly they work very satisfactorily 
on the mentioned 43 kiloms. of heavier road, as well as in starting 
and accelerating the trains. Cofisidering five intermediate stops 
in each trip, and admitting a length of 2 kiloms. for making up 
speed after each stop, they are :for:a length of 43 + 2 x 12 = 
67 kiloms. of a double trip very well adapted. Not so for the 
remaining 308 — 67 = 241 kiloms., as they.do not so easily run 
down hill, are difficult to bring up speeds of more than about 


80 kiloms. an hour, and show a consumption of water and fuel 
quite out of proportion in comparison with the four-coupled 
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bobs, therefore, are not, as may 
be supposed, placed directly op- 
posite to the inside cranks, but 
include an angle of 37 deg. only. 
The rotary , as webs, big ends 
of connecting-rods, &c., are, of 
course, balanced in the usual way by counterweights placed in the 
wheel rims, 

Drawings of the engine and a description of it, for publication in 
your valuable paper are being prepared, and will be sent you at 
an early day. R. v. HELMHOLTZ, Engineer. 


Krauss Locomotive Works, Munich, June 25th. 


SIX MONTHS’ CLYDE SHIPBUILDING. 


WIrH the output for June—which reached close on 52,000 tens, 
and is by far the biggest figure for any corresponding month dur- 
ing the whole history of the industry—Clyde shipbuilders have 
attained a half-yearly tale of no less than 215,000 tons, a result 
which has only once been exceeded, viz., last year, when the six 
months’ aggregate of launches reached 233,150 tons, and only once 
at all approached, viz., in 1898, when the half-yearly output was 
207,500 tons. The contributions to the total per month were :— 
January, 13 vessels of 31,200 tons ; February, 16 vessels of 25,880 
tons ; March, 21 vessels of 31,440 tons; April, 20 vessels of 22,990 
tons ; May, 24 vessels of 51,420 tons; June, 27 vessels of 52,000 
tons. Notable vessels which have contributed much to the aggre- 

ate for the six months are:—Tunistan, twin-screw steamer of 

0,200 tons, for the Allan line ; Shinani Maru, twin-screw steamer 
of 6000 tons, for the Nippon Yusen Kaisha; the Agamemnon, 
single screw of 6800 tons, for the Ocean Steamship Company ; the 
Sabroan, twin-screw of 7370 tons, for the Peninsular and Oriental 
Steam Company ; the Lake twin-screw of 7550 
tons, for Elder, Dempster, and Co.; the Itinda, single-screw of 
5200 tons, for the British India Steam Navigation Company ; 
the Caledonian, single-crew, of 5000 tons, for F. Leyland and Co.; 
the Raeburn, single-screw, of 5100 tons, for Lamport and Holt, 
Liverpool ; H.M.S. Aboukir, first-class cruiser, of 12,000 tons dis- 
placement ; the Rowanmore, single-screw, of 9200 tons, for the 
Johnston Line, Liverpool; the Stola, single-screw, of 5000 tons, 
for the British India Steam N —— Company ; the Bohemian, 
single-screw, of 8700 tons, for the Leyland Company ; the Ajax 
and the Achilles, each single-screws, of 6800 tons, for the Ocean 
Steamship Company, Liverpool ; the Amstelland, single-screw, of 
6000 tons, for the Zind Amerika Lign, Amsterdam; and the 
Jupiter, single-screw, of 6000 tons, for Galindez Brothers, London. 
A feature of some note in the June output is the consignment to 
the water of three sailing vessels, the total absence of which class 
of shipping on the stocks of Clyde shipbuilders has been remarked 
on for a number of years past. These vessels were the Nonpareil, 
of 1980 tons, built by Hamilton and Co., Port Glasgow, for the 
Anglo-American Oil Company; the Killoran, sailing barque, ot 
1780 tons, built by the Ailsa Shipbuilding Company, Troon, for 
Glasgow owners ; and the barquentine Alta, of 1 ms, built by 
Duncan and Co., Port Glasgow, for San Francisco owners. 
The activity in launching vessels, big _and little, from Clyde 
stocks, however, is scarcely matter for unqualified gratification, 
in view of the recent and continued dearth of contracts for fresh 
work, In January 30,000 tons were placed, in February only 1500, 
in March 1500, in April 25,000, in May 22,000; but in June the figure 
comes near the vanishing point, viz., 600 tons ; the six months’ total 
bookings being 80,600 tons.. Clyde shipbuilders during the 
six months have put into the water’close on three times as much 
tonnage as they have booked during the periodis a farfrom pleasant 
réflection ; the more so that the probability of a change for the 
better is only very remote. 
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THE IRON AND STEEL INDUSTRY OF THE 
UNITED STATES, 


Ar the present time a great development is being made in 
the United States in the introduction of the open-hearth 
steel process, consequent upon its adaptation to the manufac- 
ture of basic steel. When used exclusively for the production 
of acid steel, the furnaces were introduced only to a moderate 
extent, and to make a special grade between Bessemer and 
crucible steel. The open-hearth process has been preferred 
for plates, but as the consumption of rails, wire, bars, hoops, 
sheets, and pipe skelp, is greater than that of plates, and as 
Bessemer steel is well adapted for these forms, this process 
has been most used. Futhermore, as there are great bodies of 
ore specially suitable for Bessemer steel, and the steel makers 
have acquired great skill in manipulating the converters to 
secure a product meeting the demands for metal of special 
quality, the development was naturally more in the improve- 
ment of the Bessemer process than in extending the use of 
any other process. The introduction of the basic open-hearth 
system, however, enabled large quantities of scrap to be used, 
as well as pig iron of a cheaper grade than Bessemer pig, and 
at the same time produced a steel of uniform quality costing 
about the same as Bessemersteel. Consequently, this process 
has now made considerable progress, and exisiting plants are 
being enlarged and new plants built, while only one new 
Bessemer plant has been built for some time. The product 
of open-hearth steel in 1896 was 1,298,700 tons (59:8 per cent. 
basic) ; in 1897 it was 1,608,671 tons (65°6 per cent. basic) ; 
in 1898 it was 2,230,292 tons (70°4 per cent. basic); and in 
1899 it was 2,947,316 tons (70°6 per cent. basic). The Well- 


Fig. 25. Nos. 2861—2911, Nord. 1877 Type. — 


over 1898. Of the total output of structural material, the 
State of Pennyslvania made 93 per cent.; New Jersey, 3 per 
cent., and Ohio, 2 per cent. No other State made over 1 per 
cent. 

The production of iron and steel wire rods was 24 per cent. 
greater than in 1898, or 13 per cent. greater than in 1897, 
and was the largest ever recorded. Seven States made these 
rods. Considerable quantities of the finer grades, especially 
of steel rods, are still imported, amounting to 17,964 tons in 
1899 and 15,985 tons in 1898. The exports of rods for the 
same years were 16,992 tons and 18,510 tons. 

The wire nails manufactured in 1899 were the product of 
fifty-eight works. In cut nails there was an increase of 21 
per cent., but the total was still far below that of the record 
year of 1886, when the output was over 8,000,000 kegs. The 
following is a summary, in tabular form, of the principal 
items of iron and steel production in 1899, with the figures 
of 1898 given for purposes of comparison :— 


1899. 1898, 

Tons. Tons, 
Iron ore from Lake Superior regions 18,251,804 .. 14,024,673 
Connellsville coke .. .. .. .. 10,129,71 8,460,112 
Pig iron, including spiegel and ferro 18,620,708 .. 11,773,934 
Spiegeleisen and ferro-manganese .. 219,768 213,769 
Bessemer steel ingots and casti .. 7,586,850 6,609,017 
Open-hearth steel ingots and castings 2,947,816 2,230,292 

Crucible steel .. .. .. .. 101,213 

All kinds of steel .. .. .. .. .. 10,689,857 8,932,857 
Structural shapes, not including plates 906,277 .. 702,197 
Plates and sheets, except 1 plates 1,903,505 .. 1,448,301 
All rolled iron and steel, except rails 8,084,697 .. 6,532,129 
Bessemer steel rails.. .. .. .. .. 2,270,585 1,976,702 
kinds of rails 2,272,700 .. . 1,981,241 
way rails .. 154,246... 143,815 


application of the Corliss system to locomotives ; the results appear 
satisfactory in practice, but up to the present it does not seem 
likely that the system will receive any considerable extension. 
The Etat — also some two-axles-coupled locomotives, with 
the bogie having lateral displacement, and outside cylinders, coa- 
structed in 1898; these engines are furnished with cylindrical 
valves. The Paris-Orléans has for a long time remained faithful 
to its old type with two coupled axles between two carrying axles 
—Fig. 28, Although in theory this type of locomotive presents 
certain inconveniences, it must be recognised that it has done long 
service with speeds often very high upon the Paris-Orléans system. 
These locomotives have outside cylinders, except three constructed 
in 1888 Nos, 101 to 103. The eight locomotives, Nos, 576 to 583, 
constructed in 1898, have the Durant and Lencauchez valve 
with four independent valves for the cylinders. These valves 
oscillate round axes perpendicular to the cylinder axis, like those 
in Corliss engines, but there is no rapid closing of the admission 
valves, The distribution of the exhaust is regulated, in forward 
gear, by a point in the link more distant from the centre than the 
point which controls the admission distributors, in such a manner 
that the steam admission may be considerably reduced without 
unduly increasing the compression. 
The principal dimensions of these locomotives, Nos. 576 to 583, 

are at follows :— 

Grate area .. .. 

Heating surface. . 

Boiler pressure .. .. 

Diameter of cylinders 

Stroke of pistons 


2-11 square metres (22§'sq. ft.) 
3 869 sq. ft.) 


+63 ” ” 1 5q. 

15 kilos. (218 Ib. per sq. in.) 
420 mm. (16}in.) 
650 mm. (25 ’,in.) 
Diameter of driving wheels .. 1,800 mm. (5ft. 10}jin.) 
Weight in working order 47,900 kilos. (47-14 tons 
Adhesive weight .. 32,000 kilos, (31-49 tons 


The high steam pressure, which is rarely used for simple expan- 
sion locomotives, is here noticeable. Similar locomotives in other 


Fig. 29. Nos. 112—400, Paris-Lyons-Méditerranée. 


So. 
1889 Type. 


Fig. 27. Nos. 2602—2620, Etat. Bonnefona’s Valve-gear. 
’ 


Fig. 30. 


Paris-Lyons-Méditerranée. 


Rebuilt with bogie. 
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Fig. 31. Nos. 


Durant and Lencauchez Valve-gear. 


Fig. 28. Nos. 576—583, Paris-Orléans. 


Bogie with Flaman Boiler. 
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man-Seaver Company has orders for forty-six electric charging 
cranes for open-hearth steel furnaces, ten of which are for 
foreign countries. 

The following table represents the recent additions to the 
list of open-hearth steel furnaces, and all these are basic, 
except a certain number for works making steel casting, tin- 
plate and sheets. 


Furnaces built in 1899. 
At new works. Additions to existing Furnaces now 
works, being _ 


& 
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The annual statistical report of the American Iron and 
Steel Association has recently been issued, reviewing the de- 
velopment of iron and steel manufacture down to the end of 
May, 1900. During the past year there were shipped 
18,251,804 gross tons of Lake Superior iron ore, and 10,129,764 
tons of Connellsville coke. The imports of iron ore in the 
calendar year 1899 amounted to 674,082 tons, as against 
187,093 tons in 1898, and 489,970 tons in 1897. The imports 
of Cuban ore were 368,759 tons, as compared with 164,077 
tons and 397,178 tons in the two previous years. The pro- 
duction of manganese ore in 1898 was 15,957 tons, while the 
imports were 114,885 tons in 1898, and 188,349 tons in 1899. 
The total consumption of iron ore was 25,200,000 tons, as 
compared with 21,193,000 tons in 1898, and 17,375,000 tons 
in 1897. The total consumption of pig iron for the same 
three years was 13,779,421 tons, 12,005,674 tons, and 9,381,914 
tons respectively. 

The production of all iron and steel rolled into finished 
forms was 10,356,397 gross tons, an increase of 21 per cent. 
over 1898, and this production was participated in by twenty- 
seven States. This total includes iron and steel rails, plates 
and sheets, plates for cut nails and spikes, wire rods, rolled 
shapes, bar, bolt, hoop, skelp, rolled axles, &c. Hammered 
axles and other forgings, muck and scrap bars, tin-plate and 
sheet bars, and billets are not included. Nearly all the plates 
and shapes used for structural oe, gir are of steel, and the 
increased production of structural shapes was 29 per cent. 
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Tons. Tons, groups have larger driving wheels. The Est has applied the 

Iron and steel wire rods... .. .. .. 1,099,876 .. 1,071,683 Durant and Lencauchez valve gear upon two experimental locomo- 
All rolled iron and steel, including . tives. This mechanism appears suitable, but its use is, as yet, very 
10,857,897 limited. The old express locomotives of the Midi have two coupled 
axles, and a leading carrying axle. The cylinders are outside, and 
Steel casting (Bessemer, open-hearth, a ell the driving crank pins are upon the hind axle, The Paris-Lyon- 
181,112 Méditerranée has a large number of locomotives with two driving 
Tin-plates (including dipping plants) 897,767 .. 826,915 axles between two carrying axles—Fig. 29—similar to the Paris- 
” imperts .. 58,915 .. 66,775 Orléans arrangement. Formerly these machines hauled all the 


RECENT LOCOMOTIVE PRACTICE IN 
FRANCE! 


By M. Epovarp Savvace, Member, Assistant Engineer-in-Chief, 
wa Stock and Running Department, Western Railway of 
ance, 


(Concluded from page 679.) 
Il.—OrTHER LocoMOTIVEs, 


It may be interesting to mention in this section of the paper the 
more important series of locomotives which have been in use for 
some time, but which are still doing good service, and the more 
recent non-compound types, as well as some special types. 

(1) Simple locomotives for high speed.—With the exception of 
very old locomotives, principally of the Crampton type, which only 
do secondary work, there are no longer in France any locomotives 
with independent axles. All express engines have two axles 
coupled; and, as stated above, locomotives with three-coupled 
axles and wheels of 1°750 metre (5ft. 8fin.) are now being em- 

loyed in certain cases for express trains.6 The. Nord employs 
bento locomotives with inside cylinders and outside frames— 
Fig. 25—a type that has been in use for twenty years. The Ouest 
possesses sixty bogie locomotives—Fig. 26—of the type which was 
shown at the International Exhibition of 1889, the ie having 
lateral play. Some Etat locomotives have two driving axles 
between two carrying axles, Nos. 2602 to 2620—Fig. 27—with the 
Bonne fondvalve-gear. Each cylinder carries four valves, two for ex- 
haust and two for admission. The latter are di for rapid 
closing by the action of a click, It is interesting to note this 


1Read at the summer meeting of the Institution of Mechanical 
Engineers, London, 1900. Slightly abbreviated, . 

6 Fifteen years ago the Nord loyed, for trains between 
Calais and Boulogne, locomotives with three-coupled axles and wheels, 
1-650 metre (5ft. 5}gin.) diameter. The inclines are 8 per 1000, or 1 in 
125. Gn Gown grote the speed often reached 96 kiloms, (59§ miles) per 


express trains. To-day bogie engines are preferred for very high 
speeds, A certain number of these old engines have, however, 
been transformed to bogie engines—Fig. 30—and the —— 
of the Serve ribbed tubes has permitted a considerable shortening 
of the boiler barrel. The old express locomotives of the Est have 
two coupled axles with one leading carrying axle. The driving 
crank pins are upon the hind axle. To this Buy has succeeded a 
type, remarkable for its high p etre constru in 1890—Fig. 31 ; 
the arrangement of driving Se the trailing axles has 
been kept, but a yom bas 3g has madded. The boiler is of 
the double-bodied type by M. Flaman. The Est forty 
locomotives of this kind—constructed between 1890 and 1895—of 
which the following are the principal dimensions :— 

Gratoarea .. .. 2-418 square metres (23} sq. ft.) 

Heating surface.. .. ..168-29 ,, » ft.) 

Boiler pressure .. 12 kilos. (171 Tb. per sq. in. 

Diameter of cylinders 470 mm. (18}in.) (500 on 


the first engines) 
Stroke of pistons .. .. 660 mm. (26/,in.) 
Diameter ofdriving wheels 2-090 m. (6ft. 10,,in.) 
Weight in running order.. 56,766 kilos. og tons) 
Adhesive weight .. .. 33,396 kilos. (82-87 tons) 
The construction of these engines marks a step in advance in the 
power of locomotives. 
(2) Simple locomotives with three and four-coupled axles. —All French 
railways possess locomotives with three-coupled axles without a 
carrying axle, employed for ordinary passenger trains and goods 
trains. The cylinders are sometimes inside and sometimes outside. 
Several of these locomotives have a leading or a trailing carrying 
axle or a leading bogie. The Ouest constructed in 1896 four power- 
ful locomotives of this parm gp with three-coupled axles and 
a bogie—Fig. 32—the cylinders and valve gear being outside. 
These machines do good service, but the corresponding four- 
cylinder compounds are preferred. Amongst the four axles- 
coupled locomotives may be named those—Fig. 33—of which the 
Nord possesses a large number. The Woolf locomotive described 
above differs from these engines only in the arrangement of its 
cylinders. 
(3) Tank locomotives.—Almost all tank locomotives of recent con- 
struction have three-coupled axles, but the Nord ‘ordered in 1891, 
1893, and 1894, sixty two-axles-coupled bogie locomotives with out- 


Fig. 26. Nos. 939—998, Ouest. 
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side 34. These engines, of moderate power, are 
intended to draw light trains. 

The Etat has also very small locomotives with naga 22 axles, 
and one carrying axle—Fig. 35—for secondary trains. In order to 
suitably distribute the weight upon the axles, a van, fourgon, has 
been added on the same frame. ‘The Ouest possesses a large 
number of tank engines with three axles—Fig. 36—very compact 
and convenient for local service. This type was built in 1883. 
Others were ordered in 1898; the modifications added to the 
engines during this period are of little importance. Similar 
engines are being built for the Ceinture (Girdle) Railway of Paris. 
Recently the Ouest has ordered twenty-five more powerful tank 
locomotives with three-coupled axles and a bogie—Fig. 37—having 


: Fig. 33. Nos. 4046—4075, 4001—4005, 


diameter ; but the Paris-Lyon-Méditerranée use those of 65 mm. | which moves over a fixed piece representing in section the cylinder 
(2,in.) diameter. The trials made in the workshops of the Paris- | ports, Fig. 42. The tires are often fixed simply by means of 
Lyon-Méditerranée and of the Nord have shown that these tubes | screws ; frequently, however, they are fixed by the aid of a heel 
were just as suitable as ordinary tubes having the same internal | (¢a/on) upon the tire, and a steel ring locked in a groove in the tire 
surface in contact with the hot gases; the results obtained in | and riveted over the rim, Fig. 43. : a : : 
service confirm these trials. The tube plates appear to last longer | | Compound locomotives with two cylinders are little employed in 
with these large tubes, because the distance between the holes is| France. In 1893 the Est constructed two engines of this kind with 
generally larger than with the ordinary tubes. On the other hand, | three —— axles, Fig. 40. By mounting the cylinders between 
one men bi have anticipated that the ribbed tubes would have an | the outside frames a — space is afforded for fixing them ; thus 
injurious action upon the plates, because they expand more than | it has been possible to adopt diameters of 530 and 850 mm. (20Jin. 
ordinary tubes, the ribs being more highly heated ; but no incon- | and 337,in.). Similar locomotives, but with two simple cylinders, 
venience due to this cause appears to have been proved. For | have been constructed at the same time, and have been more 
cleaning these tubes, a jet of steam is generally employed ; but ' successful in service. 


4636—4990, Nord. 


Fig. 37. Nos. 3701—3725, Ouest. Bogie. Tank. 


Fig. 34. Nord. 2-axles-coupled. Bogie. Tank. 


Fig. 38.« Nos. 684—742, Est. Tank with a carrying axle. 


Fig. 35. Nos. 221—230, Etat. Van. 


Fig. 39. Est. Rebuilt with leading-bogie. 
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outside cylinders and valve gear. These locomotives are remark- 
able for their large capacity in storing water and fuel, often too 
limited in tank engines. This enables them to run considerable 
distances, and makes them suitable for a large number of passenger 
and goods trains. During some trials one of these locomotives 
has attained a speed of 118 kiloms. (734 miles) per hour, although 
the diameter of the wheels is only 1°510 m. (4ft. lljgin.). The 
principal dimensions are as follows :— 
ee 1-80 square metre (193 square feet) 
Heating surface .. 131-60 square metres (1416 °, square feet) 
Boiler pressure .. .. 12 kilos. per sq cm. (1711b. per square inch) 
Diameter of cylinders 460 mm. (18jin.) 
Stroke of pistons 600 m. (23y,in.) 
Diameter of driving 

wheels .. .. .. 1-510 m. 4ft. 11,in.) 
Capacity of watertanks 7 cubic metres (1540 gallons) 
Capacity of coal 

bunkers .. .. .. 2-500 kilus. 52-46 tons of coal) 
Weight in running 

order.. .. ..  .. 58,900 kilos. (57-97 tons) 
Adhesive weight 43,900 kilos. (43-21 tons) 

The outside position of the mechanism is very handy ; when it 
is inside, the side tanks render access difficult. 

The Est has employed for some time powerful tank locomotives 
with three-coupled axles, having a trailing carrying axle—Fig. 
—the cylinders are inside with outside frames—an arrangement 
seldom used. The principal dimensions are as follows :— 

. 2-26 square metres (24, sq. ft.) 

129-32 square metres (1392 sq. ft.) 

12 kilos. per sq. cm. (171 Ib. per sq. in.) 

460 mm. (18}in.) 

- 600 mm. (23,%in.) 

1-560 m., (5ft. 1/,in.) 

5-220 cubic metres (1149 gallons) 
Capacity of coal bunkers 3000 kilos. (2-95 tons of coal) 

Total weight in working order 60,027 kilos. (59-08 tons) 
Adhesive weight .. .. 45,236 kilos. (44-52 tons) 

It has been recently found advantageous to transform these loco- 
motives by the addition of a leading bogie—Fig. 39—in order to 
permit high speeds without inconvenience. It has been decided to 
transform 50 machines out of 130. 

The Paris-Orléans constructed some years ago powerful tank 
locomotives with three-coupled axles without a carrying axle, with 
exhaust condensing apparatus in the tanks, in order to work under- 
ground lines in Paris. 


OF CONSTRUCTION. 
New boilers are most often of the Belpaire type, the crown 


Grate area 


Grate surface 

Heating surface 

Boiler pressure .. 
Diameter of cylinders 

Stroke of piston... .. .. 
Diameter of driving wheels .. 
Capacity of water tanks .. 


plates of the inside and outside shells being horizontal and stayed | struction of the men, an arrangement, already applied in Belgium 
together. The smoke-box is long, in order to contain a large | by M. Guinotte on stationary engines has been adopted upon some 


this jet dces not always suffice, and it is necessary from time to The Midi is now rebuilding old locomotives as compounds with 
time to clear out the deposits of coke from between the ribs. two cylinders. i ; ( 

Boilers are frequently constructed of mild steel plates ; the fire- The Nord has experimented with a three-cylinder compound 
boxes are of copper ; the trials of steel fire-boxes do not appear to | engine, the middle cylinder being high pressure and the outside 
have given any economy. For high pressures the plates are butt- | cylinders low pressure, all driving upon the same axle. This 
jointed with covering strips (cowcre-joints). The width of the two | engine had three coupled axles, and a leading radial axle. 
covering strips, for longitudinal seams is not always the same, — this has not given bad results, it remains a unique 
Fig. 41. example. 

Taachading safety valves (Adams, Lethuillier-Pinel, &c.) are Cylindrical valves have been applied for a considerable time to 
more and more replacing the old arrangement with a lever ; these | a great number of locomotives on the Etat system, but up till now 
valves should be always kept in good order, as they are liable to | this mode of construction has spread but little in France. The 
give excessive escapes of steam. | Adams balanced vaive}has been used on a considerable number of 

In former French construction the Larrel of the boiler rested on | locomotives on the Nord. The Est for some years past has made 
an intermediate support, which 
is now frequently omitted, the 
boiler being carried only by the 
smoke-box and the fire-box. 

The injectors are often of the 
Sellers or Friedmann lifting 
type. They are not unfrequently 
mounted upon the fire-box back ° 
plate with an internal delivery 


Fig. 47. Longitudinal Boiler for Unequal Lap. 


pipe. 

ie constructing parts such as 
cross ties and slide-bar brackets, 
cast steel is frequently employed. 
Cast steel is rarely used in France 
for wheels, which are usually 
made of stamped wrought iron 
after the Arbel type. 

As has already been remarked, 
bogies are frequent. Whilst at 
the International Exhibition of 
1889, only locomotives of the 
| Nord and Ouest in the French 
' section were furnished with 

bogies, engines are now no longer 

constructed in France without 
| one, unless they are for suburban 
| or shunting service. 
| The re bogie of the Nord had a fixed pivot, whilst that of | trials of this valve, and of the Richardson American valve. The 
| the Ouest had a lateral movement ; the latter arrangement is now | latter railway is preparing an experiment on cylindrical valves, 
| always adopted, the lateral play being controlled by springs. The | The general adoption of the compound system, which reduces the 
| bogie of the Ouest with internal frames is still one of the simplest | pressure on ordinary valves, explains the reason why these arrange- 
| on French railways. ments are somewhat neglected in France. 


In order to facilitate the setting of the valves, and also for in- 


Fig. 43. Tyre Fastening. 


Tux House of Commons on Monday rejected, by 174 


quantity of cinders. For some years ribbed tubes have been in | locomotives of the Ouest system ; the piece which drives the valve 
general use. The tubes are generally 70 mm. (2iin.) external | spindle carries a templet of the longitudinal section of the valve 


votes to 168 votes, the Dublin Electric Lighting Bill. 
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Fig. 36. Nos,.-3001—3031, 3501—3602, Ouest. Tank. 
1 Fig. 40. Nos. 1002 and 1003, Est. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
As usual the gathering on ’Change in Birmingham this—Thursday 
afternoon, immediately preceding the quarterly meeting, was 
characterised more by inquiries calculated to test the market than 
by actual business transactions. Although things are somewhat 
easier all round, yet ironworkers’ wages and coal are both suffi- 
ciently high to justify the associations in adhering to their present 
quotations ; although these in some cases have just recently 
become little more than nominal. Some of the leading unmarked 
bar houses are still quoting £10 10s. to £10 15s., whilst others are 
accepting £10 to £10 5s. Marked bars are firmly upheld on the 
£11 10s. basis, and £12 2s, 6d. for the Earl of Dudley’s make. 

Black sheets range from £10 15s, to £11 5s., and stamping iron is 

£13 10s. Hoops are worth £10 15s. to £11. Puddled bars are 

£7 5s. to £7 10s. Merchants offer £14 15s. to £15 for galvanised 
iron, delivered at Liverpool. 

Steel blooms and bars are in steady request, and bridge plates 
are also inquired for. Prices are fairly steady at £7 5s. for blooms, 
and £7 10s. to £7 15s. for billets. Bridge plates are quoted 
£9 10s. to £10. Mild steel bars are quoted £9 12s. 6d. to £10. 

Cold blast iron is 120s.; best all-mine hot-air, 95s. to 100s. ; part- 
mine forge, 78s. 6d. to 80s.; and common forge, 73s. to 75s. 
Northampton and Derbyshire sorts vary from 70s. to 76s. 

The Boxer troubles have almost put an end to shipping to China 
for the present. Some merchants who have orders on hand have 
recieved information from the Chinese Bank in London which in- 
duces them with the of them, but in other 
cases agents have ca’ requesting that shipping shall be sto > 
and the execution of orders shall as 
possible, 

A correspondent signing himself ‘‘ A Poor Manufacturer” writes 
to the Birmingham Daily Post of Monday complaining of the 
present high price of fuel. He says, ‘‘I consume about fifty tons 
each week at my works, and, struck by the great increase in my 
fuel account, I have taken out the cost as compared with four 
years ago, and I find that whereas in 1896 the average cost of coal 
was 7s. dd. per ton, itis now 14s, 8d., an advance of 98 per cent.; and 
slack, which was then 3s, 8d. per ton, is now 8s, 1ld., an advance 
of no less than 143 per cent. Not only so, but the quality of the 
slack especially is at least 25 per cent. poorer, and this still further 
increases the cost.” The same correspondent continues, ‘‘I was 
told only the other day, by a friend who is a director of a colliery 
in the Cannock district, that their profits are considerably over 
£1000 per week, and not so long ago the same colliery paid no 
dividend. I do not object to fair profits ; on the contrary, I think 
coalowners who suffer in bad times should prosper in good times, 
but there is a limit to everything, and that limit hee over- 
stepped at the present time.” 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The engineering, iron, steel, and other allied 
branches of industry throughout this district may be said to have 
reached what may be described as the stationary point. Prices 
for material do not give way further to any appreciable extent, 
and there is a continued pause in the giving out of new business. 
The question seems to be whether, in view of all the conditions 
still prevailing that tend to keep up the high cost of production, 
prices have not, for the present at least, reached somewhere near 
the bottom. The threatening American competition has appa- 
rently at least been checked by a very general curtailment of pro- 
duction in the United States ; but this is only an artificial expe- 
dient, that canscarcely be more than temporary. The real ques- 
tion is, What will follow the present undoubted lull in trade ? 
And so far as there is any basis upon which to form an opinion, 
the outlook is not at all acy on 

The cotton trade, which is regarded as the staple industry of 
Lancashire, cannot fail to suffer from the famine in India, whilst 
the serious situation in China is another depressing feature. 
Already short time is talked of at many of the mills, and general 
quietude in the cotton trade would very soon more or less directly 
affect other Lancashire industries, first and foremost, of course, 
the textile machine trades, and indirectly other branches of engi- 
neering, whilst the coal trade would also feel the effect in a 
lessened demand upon the lower classes of fuel. 

Textile machinists, although they are still for the most part 
completing and sending out work in large quantities, report that 
there is not much in the shape of new orders coming forward, and 
it is certain, unless there is a speedy settlement in China, there 
will be practically a complete stoppage of the import business 
done from Lancashire in the equipment of mills in the above 
country. As to general engineering, there is also a very consider- 
able trade from Lancashire in various descriptions of machine tools, 
cranes, and other shop plant equipment, many local firms having 
at present important orders on hand. As to these, I do not hear 
that instructions have so far been received to suspend the comple- 
tion or delivery of orders in consequence of the disturbed situation 
in China ; but, of course, very much will depend on the course of 
events, 

In the branches of engineering not directly affected by the 
Eastern complications, activity is being well maintained, the 
position being practically much the same as I have reported 
recently. Most of the leading establishments have plenty of work 
to go on with, and in some instances where a slackening off was 
rigs a short time back, they have again their order books well 
filled for a considerable time ahead. The situation, however, 
generally, is that new work is not coming forward in equal quantity 
to that which is being completed, and as there is no present 
prospect of any appreciably reduced cost of production, engineering 
tirms are not in a position to cut down their prices with a view of 
offering inducements to the 4 gwar out of a good deal of new work, 
which is just now being held back. As an instance of this, I may 
mention that, notwithstanding the reported depression in the ship- 
building trade, recent inquiries that were made for the building of 
a fairly large vessel for the Manchester Ship Canal service did not 
bring forward appreciably lower quotations from shipbuilders, nor 
were there any firms that could undertake to deliver in less than 
twelve months, 

The iron market here shows no material change, and certainly 
no improvement upon the generally unsatisfactory position 
reported last week. Buying is still restricted to the narrowest 
possible requirements, consumers, instead of giving out their usual 
orders for 500 or 1000 tons, purchasing simply in small lots of 
about 50 tons, and in many cases where they ordinarily have 
running contracts that are ly renewed, these are being 
allowed to lapse, users preferring for the present to go on from 
hand to mouth. This is especially uétlebable as regards pig iron, 
in which buyers are purchasing as sparingly as possible. 
No really quotable change can be reported in makers’ 

rices for local and district brands. Delivered Manchester, the 
is for No. 3 foundry Lancashire remains about 77s. 6d. 

to 78s., less 24 ; Lincolnshire, 70s. 6d. to 71s, net, with Derbyshire 
about 72s. 6d. to 74s. net, whilst fo pqueliies delivered Warring- 
ton, remain at about 71s. 6d., leas or Lancashire, and 69s. 8d. 
net for Lincolnshire. The very small business just now being put 
through, however, renders these prices little more than nominal, 
and merchants, where orders are to be got, continue to undersell, 
both in Lincolnshire and Derbyshire. For Middlesbrough iron 
makers’ prices are, perhaps, rather easier, but they are still out- 
side the open market quotations, 76s, 4d. to 76s, 10d. net repre- 
senting the figures at. which No. 3 foundry could be bought readily 
through merchants for prompt delivery by rail Manchester, whilst 


for forward business to the end of the year quite a couple of 
shillings under these figures would in some instances be taken. 
Scotch iron also continues low, and for delivery Manchester docks, 
Eglinton and Glengarnock could be obtained at from 77s. to 
77s. 6d. net. American pig iron is being offered freely for delivery 
next year at about 68s. net Manc’sester docks. 

In the finished iron trade there is a decided slackening off as 
regards new business, very few orders of any weight just now 
being booked. As, however, manufacturers have plenty on their 
books to go on with for the next two or three ee they are not 
anxious to sell, and the association list rates remain firm at £10 5s. 
for Lancashire, and £10 10s. for North Staffordshire bars. There 
are, however, one or two makers outside the association who are 
cutting below these prices, and there is unquestionably a weaken- 
ing tendency. Hoop makers are in a fairly strong position and firm 
at tke full list rates of £10 12s. 6d. for random to £10 17s. 6d. for 
special cut lengths, delivered Manchester district, and 2s. 6d. less 
for shipment. Sheets continue weak, and scarcely average more 
than £11 to £11s. 5s., delivered Manchester district. 

The position in the steel trade is irregular. Hematites have 
shown a recovery from the low prices recently ruling, and makers 
are now asking about 94s. to 95s., less 24, as the minimum for 
No. 3 foundry, delivered Manchester ; but in other directions prices 
are weak, with a good deal of underselling. This is particularly 
the case in the lower qualities of manufactured steel, especially 
bars, tees, and angles, which are being offered from America at 
quite 20s, to 30s. under English makers’ quotations. Local made 
billets are scarcely fetching more than net ; steel bars range 
from £9 10s. upwards, according to quality ; steel boiler plates are 
still quoted £10 5s., less 24, delivered here, but there are rumours 
— — long the association rates may possibly be broken 
through. 

The Ashbury Railway Carriage end Iron bop wand Limited, has 
recently secured several important orders for railway plant. These 
include orders from the Government for the construction of 100 
large bogie wagons, 37ft. long each, to carry 30tons. These are to 
be built entirely of steel, both frames and sides, and are to carry 
every imaginable kind of traffic. They are intended for special 
service in connection with the army under Lord Roberts on the Cape 
lines in South Africa, and are to 4 delivered within the next six 
months. Besidesthe Government lines in the Capethecompany have 
also orders for the new Cape Central Railway Company for both 
carriagesand wagons, and havefurther work in hand forrail way stock 
for India, Ceylon, and Jamaica. I mayalso add that the two special 
trains that were used in connection with the opening of the Centra! 
London Railway last week were built by the Ashbury Company, 
who have already supplied fourteen complete trains of ceven 
carriages each, and have stillin hand seven or eight similar trains 
for the same company. 

Orders have been received by Wm. Spencer and Co., of Hollin- 
wood, for the construction of twenty-one platform’ weighing 
machines up to 10 ewt., for the Burmah Railway. 

For all descriptions of round coal there is a continued steady 
demand, which is taking away nearly the whole of the present out- 
put, with the result that, notwithstanding the advanced season of 
the year, no weight of stock is so far accumulating at the collieries, 
and prices as a consequence are being firmly maintained at the full 
list rates. In the better qualities of round coalfor house fire purposes 
an exceptionally good business is being done for the time of the year, 
and the position as regards the lower qualities also appears to be 
equally strong. Although, as previously reported, the inland 
demand for iron-making, steam, and general manufacturing pur- 
poses is not quite so brisk as it has been, collieries find a ready 
outlet for any surplus in the present active: demand for 
shipment, and have no difficulty in keeping up their prices to the 
full list basis, For inland sales prices for the commoner sorts of steam 
and forge coals range from about 12s, 3d. to 12s. 6d., but on shipping 
orders, good qualities of steam coal are fetching about 13s. per 
ton at the pit; in fact, a good deal of the lower qualities of 
house-fire coal is being sent away for shipment. A noticeable 
feature in connection with the common round coal trade, however, 
is that on current sales lower prices are being taken than have 
already been got on contracts for forward delivery, steam qualities 
that the railway companies have contracted for at 13s. for delive: 
over the next twelve months being obtainable at about 12s, 6d. 
for present delivery. 

Engine classes of fuel, which a short time back held the strongest, 
just now occupy the weakest position in the market. This pro- 

bly is due to some extent to the large quantity of round coal 
that continues to be sent away, which is causing supplies of slack 
at Lancashire collieries to be more plentiful, whilst from other 
districts, notably Derbyshire, Staffordshire, Nottinghamshire, and 
South Yorkshire, large quantities of slack are coming forward, and 
competing in this market at prices about 1s. per ton below those 
quoted by Lancashire collieries. So far, local collieries have not 
reduced their quoted rates, but they are more anxious to sell than 
they have been, and with the present unsatisfactory outlook in the 
cotton trade, which largely affects the consumption of slack in 
Lancashire, it is perhaps questionable whether the present full 
prices can be maintained. Quotations of Lancashire collieries, 
however, remain on the basis of 10s. 6d. for the lower qualities, up 
to 11s. and 11s, 6d. for the best sorts at the pit. 

In the shipping trade prices are steady at recent quotations, 
except perhaps that unscreened coal is not readily saleable at the 
basis quotation of 14s. 6d.; good screened steam coal, however, is 
fetching 15s, 3d. to 15s. 6d., delivered Mersey ports. 

The demand for coke continues brisk, but prices are not being 
more than maintained at recent quotations, ordinary furnace cokes 
averaging about 24s., and foundry cokes 31s, to 32s, at the ovens, 

During the past week there has been a threatened rather serious 
dispute in the ironfoundry trades of Manchester, the. coremakers 
having a short time back sent in a demand for an advance in wages 
of 2s. per week, viz., from 34s, to 36s., and notices were given to 
cease work last week unless this request was granted. After a 
partial strike at a number of the local foundries, however, the 
matter has been settled on the basis of 1s. advance. 

Barrow.—There is very marked firmness in the hematite pig iron 
trade this week, and business is brisk and strong. Makers are not 
in need of new orders for immediate purposes, but are well sold 
forward, and are selling very little for prompt delivery. They have 
45 furnaces in blast—two of which are on spiegel—compared with 
42 in the corresponding week of last year. Business in warrant 
iron is quiet, because there are but few sellers. Holders are very 
tirm, and are asking 83s. 6d. per ton net cash, buyers offering 83s. 
During the week 84s, was touched. Makers quote 82s, 6d. to 85s. 
for mixed Bessemer numbers, and their prices are not materially 
varied by the ups and downs of the warrant market. During the 
week 3168 tons of warrant iron was cleared out of stock, making 
the reduction since the beginning of the year 139,604 tons, 
Prospects in the hematite iron trade are considered very good. 

Tron ore sells very readily, There is a restricted output of 
metal, as the Roanhead strike still continues. Prices show no 
variation, good average Furness ores being at 18s. per ton net at 
mines, and good sorts of Spanish ores at 22s. delivered at West 
Coast ports. 

The steel trade shows t industrial life in every department, 
and a considerable number of orders are held for all classes of 
product. The demand for heavy and light steel rails is very well 
maintained, and orders are likely to be plentiful for some time to 
come. Makers still quote £7 10s. per ton for heavy sections. In 
ship plates the inquiry is still restricted owing to the very high 

rices of material shutting down the demand for shipping tonnage. 

here is, however, a very brisk trade in all other departments, and 
orders are very fully held for hoops, tin-bars, billets, slabs, mer- 
chant steel of all classes, and heavy steel castings. The nut and 
bolt trade is brisk. 

The contract for building the new works at Barrow of the 
British Griffin Chilled Iron and Steel Company, Limited, has been 
let to Gradwell and Co., Limited, contractors at Barrow, and 


they have undertaken to complete their contract by the 15th 
Of shipbe Idi d ing industry i actively 
e shipbuilding and marine engineering industry is most ac 
employed, and very material p: is being made with the 
orders on hand. The first-class cruiser Hogue will be launched in 
August, and the Japanese battleship Mikasa in October. It is ex- 
pected that the torpedo boat Vixen will be ready for her trials in 
about a month. : 

The coal and coke trades are very brisk, and prices have been 
again advanced. The Corporation of Barrow have fixed up con- 
tracts for coal and cannel for next year at prices which represent 
an increased cost of £4500, or an increase of 5d. on the borough 
rate, but this increase will probably be obviated by an increase In 
the assessment value of property in the town. 

Shipping is very actively employed at West Coast ports. The 
exports of pig iron last week were 13,992 tons, and of steel 8339 
tons, being an increase of 4580 tons of pig iron, and a decrease of 
5974 tons of steel, as compared with the corresponding week of 
last year. The total shipments to date this year represent 409,377 
tons of pig iron, and 210,996 tons of steel, being an increase of 
153,774 tons of pig iron, and a decrease of 39,432 tons of steel, as 
compared with the corresponding period of last year. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire colliery districts the men, having 
thoroughly enjoyed their ‘‘play” days, have now returned to work, 
and sent to bank an output considerably in excess of the average. 
The coalowners would like a continuance of this activity, as the 
market readily absorbs all that is put upon it, and calls for more. 
In locomotive coal, the railway companies, with few exceptions, 
have contracted on companies still stand- 
ing out, declining to pay 16s. per ton, the price agreed upon among 
pos ann proprietors. Although cheaper coal is now being tried by 
these companies, the idea in coal circles is that the higher ee 
will have to be bought to a considerable extent, and probably at 
even more money, later on. It is believed in well-informed 
quarters that the present abnormally high poo will go still 
higher in the autumn. With all kinds of fuel under contract at 
5s. to 6s. per ton dearer this week, it is inevitable that the wages 
question should soon be to the front again, but it can only be 
re-opened in detail at district pits, the men, as a body, being 
pledged not to seek higher wages until January, 1901. 

House coal continues in exceptionally brisk request, many of the 
collieries having been in arrears with deliveries, through holidays 
diminishing the working time. Merchants have very small supplies 
in stock, and business during ee to be quite as brisk 
as during the previous month. ith an active metropolitan and 
Eastern Counties demand, chiefly on contract, there remains very 
little for sale in the open market. Quotations keep firm, viz., 
Best Silkstones, 15s. to 15s. 6d. per ton; Barnsley house, 14s. 6d. 
to 15s. per ton ; nuts, 13s. to 14s. per ton. : 

For steam coal the demand gets more animated, the heavy 
trades requiring more than usual, while the railway companies 
are pressing for deliveries, and the export trade is exceptionally 
goa Barnsley hards, 16s. to 16s. 6d. per ton, and occasionally 
16s. 9d. per ton has been obtained. In gas coal forward business 
is bein done at 5s. advance. Manufacturing fuel is still very 
scarce and dear. There is little coal to sell in the open market, 
and buyers for forward delivery have to pay considerably more 
money. Nuts, 12s, 6d. to 138. 6d. per ton; slack, from 10s. per 
ton. Coke remains at the full rates, which have now prevailed for 
some time, and the supply is short of the demand. At the col- 
lieries of John Brown and Co., Limited, Atlas Works, Sheffield, 
the output has now been raised to 30,000 tons per week. 

The iron trade, though somewhat weaker, is not likely to cause 
disquietude for some time yet, the orders in hand being sufficient 
to keep the makers actively employed for months tocome. Atthe 
same time the orders now being received are not equal to those 
being worked off, and they are not coming in so freely as before. 
Prices do not vary: In raw materials, West Coast hematites are at 
98s. to 94s, per ton, East Coast being obtainable at 92s. to 93s., both 
delivered at Sheffield. . Pig iron, in the ordinary brands, is rather 
lower, being now quoted as follows :—Lincolnshire, No. 3 foundry, 
73s. to 74s. per ton ;_ forge ditto, 70s. to 71s.; Derbyshire, No. 3 
foundry, 75s. 6d. to 76s. 6d.; forge ditto, 70s. to 71s. Prices are 
not likely to go lower, owing to the increased cost of fuel. Bars 
are fetching from £10 15s. to £11 5s. per ton; sheets, £12 to 
£12 5s. 

A number of very heavy orders for projectiles and shells 
generally have recently been placed in Sheffield, the business in 
that description of war material being unprecedentedly large. At 
the annual meeting of the shareholders of John Brown and Co., 
Sheffield, held on the 29th ult., the Chairman stated that the 
extensions in the armour plate ——. were very nearly 
completed ; in a short time the whole of the machinery would be 
ready, and ‘“‘he hoped they would be in a position to give their 
friend Mr. Goschen every satisfaction.” The other armour-plate. 
establishments are equally well prepared for any pressure of work 
the naval or army authorities may send them in war or other 
material, 


NORTH OF ENGLAND. 


(From our own Correspondent.) 


No improvement can be reported in the iron and allied industries, 
there being a dearth of buying in all branches, and but for the 
fact that manufacturers are still well supplied with contracts 
prices would be moving against sellers considerably more than they 
are. So far, this district has not followed other centres in reduc- 
ing the prices of manufactured iron and steel, these continuing at 
the highest figures that have been reached this year, and, indeed, 
they are at the best that has been reported for the last quarter of 
a century. There has been no change in most branches of the 
finished iron and steel trades for at least the last quarter, but 
Cleveland pig iron has declined in value about 10s. per ton, the 
situation being rendered unsatisfactory for makers because at the 
same time that the selling prices have been declining the cost of 

roduction has been rising, for both material and labour have 

come dearer, and the margin for profit is very small; in fact, 
in the cases of some of the less favourably situated furnaces, it is 
believed to have disap altogether. 

Not for many years has there been so small a delivery of Cleve- 
land iron to Scotland as has been reported during the last two or 
three months. Usually about 1600 tons of Cleveland pig iron per 
day are sent to Scotland; last month the quantity was barely 

tons, and even this smaller tonnage will be reduced this 
month. The difference in price between Scotch and Cleveland iron 
does not admit of the Scotch founders taking much Cleveland iro 
because it is dearer than the native iron. Last month Cleve 
warrants were quoted at 3s. 6d. higher prices’ than Scotch, now 
they are about the same ; but before the trade can be placed on 
its old footing, Cleveland iron must be quoted at 4s, 6d. to 5s. per 
ton less than Scotch, so as to allow of its being delivered to the 
Scotch founder at about the same figure &s Scotch, 

The extraordi and practically unaccountable fluctuations in 
Scotch and Cumberland warrants disorganise the pig iron market, 
and buying is very slack, as consumers are afraid to operate, 
except from hand to mouth, and their general opinion is that the 
longer they hang back during the next six weeks the more will 

rices be in their favour. There is now no speculation in Cleve- 
fand warrants, the stock being too small—only about 15,000 tons— 
with warrants in circulation for less than half the quantity. The 
market in them is so idle that more often than not during the last 
fortnight there has not been even a nominal price quoted, and 
where any prices have been named there has been so wide a differ- 
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ence between sellers and buyers that business was out of the 
question. It is some time since any Cleveland warrants have been 
sold, and speculators have had to confine their operations to Scotch 
and Cumberland warrants. 

Makers have this week been quoting 68s. 9d. per ton for early 
f.o.b. deliveries of No. 3 Cleveland pig iron, and in some cases 
have taken 68s. 74d., which most merchants were prepared to 
accept. They have, however, not much iron to offer. As to the 
value of iron for forward delivery, it is difficult at present to make 
any estimate ; no one seems to be prepared to quote, and buyers 
are putting off as long as ible. Odd buyers have offered 
68s. for No. 3 for autumn delivery, which indicates that they do 
not look for much backwardation. No. 1 is at 70s. 74d. per ton, 
No. 4 foundry at 67s, 6d., and grey forge at 66s. 6d. On Wednes- 
day Bell Brothers blew out one of their furnaces at Port 
Clarence, leaving nine in operation out of twelve built. One of 
the other idle furnaces is nearly ready after being re-lined, and 
will be re-started in a week or two. 

Hematite pig iron in this district maintains its value very well, 
and is almost unaffected by the lower prices ruling on the West 
Coast, or by the uncertain prices of warrants in that district. 
Here hematite warrants are no longer a factor to be considered, 
because there are only 730 tons held. East Coast makers are 
quoting prices which are little short of the best that have been 
reported this year. Mixed numbers are at 86s. per ton, and 
aaa y ea can get that, though it is considerably above that of 

Jest Coast iron. Rubio ore cannot now be bought under 21s. 3d. 
per ton delivered at the wharf on Tees or Tyne, 

The Middleton Ironworks, near Darlington, which consist of four 
blast furnaces, are shortly to be re-started, after being idle for over 
fifteen years. 

The stock of Cleveland pig iron in Connal’s warrant stores at the 
end of June was 15,403 tons, this showing a decrease of 5385 tons 
during that month, and of no less than 55,220 tons during the half- 
year. Their stock of hematite pig iron at June 30th was only 755 
tons, decrease 1722 tons during the month, and 8748 tons during 
the half-year. The stock has been cleared out of the North- 
Eastern Railway Company’s stores. At the commencement of the 
year 80,626 tons of pig iron were held in the public stores in this 
district ; at the close of the half-year the quantity was 16,158 tons, 
decrease 64,468 tons. 

The pig iron exports from the Cleveland district during June 
were poor compared with those of March and April, 1900, and also 
with those of June last year. The total was 100,139 tons, which 
was 35,834 tons less than in June, 1899. 

The half-year’s shipments of pig iron from Cleveland have been 
satisfactory, but fall a good deal short of those of last year, and 
also of those of the first half-year of 1897, though they would have 
exceeded these periodsif they had been kept on the scale reported 
in March and April last. Altogether they have reached 614,217 
tons, as compared with 677,764 tons in the first half of last year. 
The increase in the deliveries to Germany was extraordinary, 
504,971 tons being sent, this being 25 per cent. more than the pre- 
vious best on record figures, which were those of last year. 

Manufacturers of finished iron and steel in this district have, 
like their competitors elsewhere, to report a dearth of buying on 
the part of consumers, but here they are so well ee with 
orders that they have no difficulty in keeping their works well em- 
ployed, and are able to keep up their prices, which are not only at 
the highest figures of the year, but are the best that have ruled for 
the last quarter of a century. The steel millmen at Consett, whose 
wages are regulated by a sliding scale based upon the prices of 
steel plates realised by the firm, have had their rates advanced 
24 per cent. for the current quarter ; and each quarter since Sep- 
tember, 1898,{has brought them an advance. 

Lloyd’s Committee are this week visiting the shipyards, engi- 
neering shops, steel works, &c., in the North of England. 

Head, Wrightson, and Co., Limited, have decided to increase their 
capital from £210,000 to £315,000, in order to pay for works they 
have recently —— and for additions to and improvements in 
their plant and machinery, and the directors decided to issue 21,000 
6 per cent. cumulative preference shares of £5 each. The re- 
quired capital has been considerably over-subscribed. 

Mr. Charles Campbell, who for fourteen years has been assistant 
works manager at Bolckow, Vaughan, and Co,’s Cleveland Steel 
Works, has been appointed works manager for the Weardale Steel, 
Coal, and Coke Company’s steel works at Tudhoe. 

The coal trade has improved considerably this week, and is now 
very brisk, there being a good deal of leeway to make up on 
account of last week’s stoppages. Prospects are altogether satis- 
factory, notwithstanding the dulness in the iron trade, and most 
coalowners expect that business will be active, not only for the rest 
of this year, but also for well into next. A considerable number 
of them are vwapse d well booked for the greater part of the next 
twelve months with regular contracts, ot | high prices appear to 
be certain for both autumn and winter. Inquiries for steam coals 
are numerous, not only from the Continent, but also from South 
Africa and the Far East. The British Admiralty have bought 
heavily, and are still in the market, as they are desirous, in view 
of the troubles in China, of having large supplies at the Eastern 
coaling stations. Much of the steam voal that they have orders for 
will be furnished by Welsh collieries, but other buyers will have to 
get their supplies from competing districts, as Welsh coal cannot 

otherwise than scarce, 

Such is the demand for Durham and Northumberland coal that 
enough steamers cannot be secured to carry it over sea, and 
frieghts are increasing so rapidly that vessels will be forthcoming 
in greater numbers. Best steam coals are sold at 17s. 6d. per 
ton f.o.b., and steam smalls at 12s, 6d. Gas and coking coals are 
firm at 17s. per ton. The Copenhagen Gas Company has given 
orders to various Durham collieries for between 50,000 and 60,000 
tons of gas coals, and the prices ranged from 22s, 6d. to 23s. c.i.f. 
Copenhagen, which would leave 16s. 6d. to 17s. f.0.b., about the 
regular market price at the present time. Bunkering coal is not 
in such brisk demand as the other classes, and, indeed, is the only 
class of coal that may be said to be in quiet request. Foundry coke 
is sold at 33s. to 34s. f.o.b., and blast furnace coke of medium 
quality realises fully 29s. per ton at the Middlesbrough furnaces. 
Messrs. Pease and Partners are sending out experts to report upon 
the construction and advantages of certain German coke ovens. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THERE is really no free market for pig iron on the Glasgow 
’Change at present. Consumers have not bean urchasing pig iron, 
as they have been looking forward with relief to a stoppage of 
work at the holidays, which begin next week, and are expected to be 
more prolonged than usual. ieaiees in warrants has been for the 
most part confined to Scotch iron, and even in it there has been 
comparatively little doing. The transactions are almost exclusively 
such as have arisen out of the exigencies of the speculative 
account, and the fluctuations have been larger than is at all usual 
when the market is in a normal condition. 

Business has been done in Scotch warrants from 67s. 104d. to 
67s. 3d. cash, and 67s. 104d. to 67s. 2d. one month. In the Glasgow 
market there has been practically no busi in Cleveland 
warrants, which are quoted nominally 67s. to 67s. 10d. cash. The 
business in Cumberland hematite has been very small, from 83s. 6d. 
to 83s. 9d. cash, with nothing doing for future delivery. 

There are 85 furnaces in blast in Scotland compared with 83 at 
this time last year, and of the total 40 are producing hematite, 39 
ordinary, and six basic iron. In a few days it is expected that 
many of the furnaces will be placed on low blast, and some of them 
may. be damped altogether for a short time owing to holidays. 

The makers of pig iron are in a more advantageous position 
with reference to the coal supply than the finished iron and 


steel manufacturers. The latter have largely to purchase 


their coals, while the former invariably are the owners of coal- 
fields, The blast furnace owners, therefore, regulate their 
operations in such a way as to earn the best return. They have 
been known to put out iron furnaces in order to sell their coals in 
the open market, just because this course paid them best. So long 
as the present brisk demand continues for pig iron, it may be 
expected that the furnaces will be kept in blast. The smallness of 
stocks in all parts of the country is greatly in favour of the pig 
iron maker at present, and yet prices have, in some cases, been 
running down in a somewhat remarkable manner. 

The stock of pig iron in Connal and Co.’s Glasgow stores shows a 
reduction in the last six days of 4448 tons, bringing down the total 
to 109,089 tons, or 136,169 tons less than the store contained six 
months ago. A continuance of the decrease in equal ratio would 
empty the store entirely by the month of November. 

+ a of pig iron in Scotland cannot expect any increase of 
supplies from the North of England in the meantime. The past 
week’s imports of Cleveland pigs at Grangemouth reached onl, 
1761 tons, which was 6876 tons less than in the corrésponding wee 
of 1899. During the past six months these imports have fallen off 
no less than 110,213 tons compared with the arrivals in the first 
half of last year. - 

There is every likelihood of Scotch hematite being more in re- 
quest, at least for a time, and the price keeps fairly steady, mer- 
chants quoting 85s. per ton for delivery at the steel works. 

The prices of Scotch makers’ pig iron are as follows :—Govan, 
f.o.b. at Glasgow, No. 1, 70s.; No. 3, 69s. 6d.; Carnbroe, No. 1, 
75s. 6d.; No. 3, 71s. 6d. ; Clyde, No. 1, 84s. 6d.; No. 3, 74s. 6d.; 
Gartsherrie, No. 1, 85s. 6d.; No. 3, 75s. 6d.; Calder, No. 1, 
85s. 6d.; No. 3, 75s.; Summerlee, No. 1, 89s.; No. 3, 77s.; Colt- 
ness, No. 1, not quoted ; No. 3, 77s.; Glengarnock, at Ardrossan, 
No. 1, 82s. 6d.; No. 3, 73s.; Eglinton, at Ardrossan, or Troon and 
Dalmellington, at Ayr, Nos. 1, 75s. 6d.; Nos. 3, 73s.; Shotts, at 
Leith, No. 1, not oe No. 3, 77s. 6d.; Carron, at Grange- 
mouth, No, 1, 87s.; No. 3, 77s. per ton. 

The shipments of pig iron from Scotch ports in the past week 
amounted to 5604 tons, compared with 4500 in the same week of 
last year. There was despatched to Canada 100 tons, India 170, 
France 260, Italy 515, Germany 357, Holland 400, Belgium 415, 
China and Japan 20, other countries 360, the coastwise shipments 
being 2997, compared with 2773 in the same week of last year. 

The different branches of the iron and steel trades have been 
very active this week preparing for the annual holidays. There is, 
however, a decided want of new inquiries, and this will of necessity 
make itself felt very soon. For shipbuilding material the demand 
seems to have ceased altogether for the present, there being no 
new contracts for vessels coming forward. Prices of iron and steel 
goods are nominally unchanged, but there is in reality an easier 
feeling all round. 

It is stated that the workmen employed by the Glasgow Iron 
and Steel Company will be paid off on Saturday fortnight, and that 
it has not been arranged when they will resume work. Of course, 
the trade holidays begin next week, and the men would likely 
have been idle then, at any rate ; but there can be no question 
that the high price of coal is operating very seriously in the cost 
of production, and may be the means of causing a prolonged stop- 
page of some works. 

The coal trade has been well employed, and it may be expected 
that there will be no difficulty in getting supplies away in the next 
few days. The total shipments from Scottish ports, however, have 
been about 30,000 tons less than in the preceding week, when, 
however, the clearances were exceptionally great. Main coal is 
quoted, f.o.b, at Glasgow, 14s. 6d.; steam, 15s. to 15s. 6d.; splint, 
15s. 9d. to 16s.; and ell, 16s. to 16s. 6d. per ton. There are ex- 
ceptionally high shipping prices. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I sTATED last week that the settlement of Government contracts 
was daily expected, and this occurred at the close of the week. 
The placing of the first batch was as follows:—Cambrian, 5000 
tons; National, 5000; Albion, 5000; Cyfarthfa, 2500; Nixon, 
5000; Hills, Plymouth, 5000; Standard, 5000; Ynysfew, 4000; 
Insoles, 5000; Lockets, 5000; Cory, 5000; Penrhiwkiber, 5000; 
Naval, 4,000 ; Lewis Consolidated, 5000 ; Glamorgan, 5000 ; Dow- 
lais Company, 2500 ; Great Western, 2500 tons. Prices are under- 
stood to range fom 22s. 6d. to 23s. 9d. Buyers will do well to note 
that present market prices for best steam coal range up to 25s. 
The inference is clear that higher prices are expected to rule. It 
has been on are that American coal may be brought into com- 
petition with Welsh. If so, that is a matter for the future. At 
present American authorities have beught 10,000 tons of Welsh 
coal for use in the East. In addition to Japan, the Egyptian 
Government is inviting tenders for 60,000 tons steam coal. 

It was stated on ’Change, Cardiff, a day or two ago that New 
Zealand coal is likely to come into competition with Welsh. It has 
one advantage of being a good steam coal, and another that the 
collieries there are ably engineered by Welsh mining experts. 

Prices are not such as to tempt railways to enter into long con- 
tracts, and hence many continue to buy in the open market. 
Under most favourable conditions—so runs the opinion of authori- 
ties—railway coals will be from 7s. to 7s, 3d. per ton more than the 
prices in the last twelve months. 

At all ports there is considerable animation in coal. Swansea 
export last week was over 50,000 tons, France taking nearly half 
the total, while Newport cleared 61,619 tons, and 12,915 tons 
foreign and coastwise destinations. 

The character of the coal trade may be quickly summarised :— 
Best steams are in strong demand, and advancing ; quotations from 
Saturday to Monday were advanced from 24s, to 25s.; seconds and 
drys are in good request, a gg improving. As regards small 
steam, best are rigid at 16s. 6d. For semi-bituminous coals, Mon- 
mouthshire, and house coal there is quite an average inquiry. 

The only discordant note of any account heard in the district is 
at Vochrhiw, an important colliery of the Dowlais Company. 
Every effort made appears to have failed in bringing a dispute as 
to prices to anend, and on Monday, the men having given notices, 
stopped work, 

Mid-week prices, Cardiff, were as follows :—Best steam.coal, 
24s, 6d. to 25s.; best seconds, 22s, to 22s. 6d.; ordinary seconds 
from 21s.; drys, 20s. to 21s.; special smalls, 16s. 3d. to 16s. 6d.; 
best ordinary, 15s. to 15s. 6d.; seconds, 14s. 6d. to 14s. 9d. Best 
semi-bituminous, large, Monmouthshire vid Cardiff, 21s. to 21s. 3d.; 
seconds, 18s. 9d. to 19s.; best households, 21s. to 22s.; seconds, 
17s. 6d. to 18s, 6d.; No. 3 Rhondda, 22s. 6d. to 23s. 6d.; brush, 
21s. to 22s.; small, 19s. to 20s.; No. 2 Rhondda, 17s, 9d. to 18s. 3d.; 
small, 15s. to 15s. 6d. The coke ovens are in full activity, and 
prices remain firm, furnace realising from 33s, to 33s. 6d. per ton ; 
and foundry from 36s, to 38s. Special foundry commands from 
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Patent fuel is more in demand than ever. On the 29th ult. 
Cardiff despatched large consignments foreign, in all 3550 tons, of 
which 2750 tons went to Pisagua. Last week the total patent fuel 
exports = Swansea were 13,476 tons. Latest Cardiff prices are 


Swansea coal prices, latest, are as follows :—Anthracite, finest 
hand-picked, 22s, 6d. to 23s. 6d.; seconds, 21s, 6d. to 22s. 6d.; 
best large, 20s. to 21s.; red vein or similar large, 15s, 6d. to 16s.; 
rubbly culm, 11s, 6d. to 12s.; steam coal, 22s, to 23s.; seconds, 20s. 
to 21s.; bunkers, 16s. 6d. to 17s.; small, 14s. 6d. to 15s,; house 
coals according to arrangement ; coke, 30s, to 35s.; patent fuel, 
21s. 6d. to 22s. 6d. 

The imports of pitwood to.Welsh ports continue to increase, 
with the result of a steady decline in price. This week, in addition 
to new sources of supply from France and Spain, Channel ports 
have added their contributions, and the total of Irish cargoes has 
been greatly increased. Prices are now down to 19s., Cardiff, 


20s. to 23s,, Swansea ; 1950 tons rails left Cardiff last week for 
— and Newport sent 970 tons rails and chairs to Faversham and 

ndon. . 

The Bristol dockers’ strike has ended, the men accepting terms 
of arbitration, and returning to work on Monday. a 

In the iron and steel trade the transfer of Dowlais Works to the 
Birmingham Patent Sheet and Bolt Company continues to be 
discussed, and the fact of the company having branches at Ponty- 
pool, Blaenavon, and Newport, and having large interests in Ebbw 

Yale, has prompted the rumour that other works may also be 
absorbed. Such rumours, I am assured, are, at all events, 
oer emagea Lord Wimborne last week personally attended at 

wlais, and at a large meeting of the workmen and others 
dispelled the impression that he would cease to be connected with 
the works and collieries. His interest would still be large, but the 
extent of the responsibility now was too much for one pair of 
shoulders, and he did not claim to have the capacity .of the. 
founder, Sir John Gore, in whose time it had not assumed the. 
present proportions, Lady Wimborne has been similarly accept- - 
able in the assurance that the several improvements introduced of 
late would not be abandoned, ? 

Mid-week on ’Change, Swansea, it was stated that pig iron quota- 
tions have again been fluctuating, Scotch showing a variation, and 
Middlesbrough scarcer. Stocks exhibited a reduction of 9000 tons, 
and are now practically nil. During the week close upon 1000 tons 
had come to hand at Swansea docks ; Cardiff and Newport also im- 

rted largely, 1060 tons came to Newport on Saturday from. 

illom and Ulverstone ; Ardrossan, Worki nm, and Middles- 
brough have figured amongst consignees. finished iron and 
steel works are fully employed upon old contracts. Quotations’ 
firm, orders being withheld for the present to any large extent, 
though prospects of reduced figures are very small. Latest’ 
quotations: Glasgow warrants, 67s. 3d. to 67s. 6d. cash ; Middles-. 
brough No. 3, 67s.; Hematite warrants, 83s. 6d. for mixed numbers. 
Cumberland according to brand. Welsh bars, £9 5s. to £9 10s., 
angles at usual extras. Sheet iron and steel, £10 10s. to £11 at 
works. Steel rails, heavy, £7 5s. to £7 7s. 6d., light, £8 10s. to 
£9 15s.; sleepers, angles, channels, &c., according to section and 
specification. 

Bessemer steel: Tin-plate bars, £7 5s.; Siemens best, £7 5s. Tin- 
plate: Bessemer steel coke, 15s. to 15s. 3d.; Siemens coke finish, 
15s, 3d. to 15s, 6d.; ternes, per double box, 18 by 20g., 30s., 31s., 
32s. 6d., to 33s. 6d.; best charcoal, 16s. to 16s, 3d. Odd sizes, 
usual extras. Big sheets for galvanising, 6ft. by 3ft. by a per 
ton, f.o.t., £14 10s. to £14 ie; finished black plate, £11 10s. to 
a ae Canadas, £11 to £11 10s.; galvanised sheets, 24 g., 

Block tin, £140 10s. to £134. Spelter, £19 12s. 6d. Lead, 
£17 15s. Copper, Chili bars, £71 15s. to £71 17s. 6d. Iron ore: 
Tafna, 21s.; Rubio, 20s. Newport and Cardiff prices are: Tafna,, 
19s. 6d. to 20s.; Rubio, 20s. 6d. to 21s. 

Last week the shipment of tin-plates was 37,298 boxes ; receipts 
from works, 63,550 boxes ; present stocks, 225,680 boxes. Pro- 
spects of the trade are now better, and the first annual holiday is 
being held, which many works are utilising in repairs. A section 
of the workmen, the risers, are agitating for an advance. 

Firemen in the Swansea district have had an advance of 6d..per 
diem. There is a dispute on at the Mannesmann,-but the men 
asked for a compromise. Most of the industries are in full 
work, é 

The Swansea electric tramway is now an accomplished fact. The 
power was switched on at St. Helen’s-road on Saturday in the 
presence of a large representative meray At the luncheon 
which followed—Mr. E. Garcke, managi irector, presiding— 
interesting statements were made. The Mumbles Railway dates 
from 1864, and was sold for £20,000, later it was let for £1500 a 
year. Now the company paid £10,000 a year. 

In the re-assessment of iron and steel works, in the parish of 
Merthyr last week, the Dowlais Works were advanced from £14,558 
to £17,235. Cyfarthfa from £7985 to £10,260. 

Further steps are being taken, such as boring trial holes, for the 
construction of a new commercial dry dock at Barry. Its esti- 
mated cost is £350,000. 

I have just had an opportunity of examining the magnificent 
viaduct now in good progress on the line from Barry to Caerphilly. 
It literally spans the Taff Valley at Taff’s Well, and will rank as one 
of the greatest bridge achievements in Wales. 

Newport dock extension was the subject of an animated discus- 
sion at the Newport Chamber of Commerce last week. It was felt 
imperative that the _ should keep in the front. A good deal of 
business had been taken away by Cardiff, and instances were given 
of a dozen large firms having been appropriated, in addition to 
those of Rhymney, Tredegar, and Ebbw Vale. One speaker sug- 
gested a harbour trust, and held out the likelihood of an improve- 
ment being gained, as at Belfast. 

This week the Cambrian Railway’s through route Cardiff, New-. 

rt, and Hereford to North Wales, by connection with the Brecon, 
Midland, and Taff Vale, opened the zone d season under the best 
of auspices, and a prosperous one may be thoroughly anticipated. 

Mr. Beddoe, for many years connected with the London and 
North-Western at Dowlais, has retired, and this week Mr. Walters, 
of the Taff, ends his connection, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm for all descriptions, and prices well main- 
tained. House coal is in good demand, and prices rule very firm. 
Exports for week ending June 30th were :—Coal, foreign, 61,619 
tons ; coastwise, 12,915 tons ; patent fuel, 1750 tons. Imports for 
week Tt July 3rd were :—Iron ore, 3710 tons; pig iron, 2940 
tons ; steel billets, 130 tons ; pitwood, 6928 loads ; deals, 848 loads. 

Coal: Best steam, 21s.; seconds, 19s.; house coal, best, 18s. ; 
dock screenings, 15s. 6d.; colliery small, 15s.; smiths’ coal, 16s. 6d. 
to17s. Pig iron: Scotch warrants, 67s. 14d.; hematite warrants, 
83s. f.0.b, Cumberland ; Middlesbrough, No. 3, 67s. 9d., prompt. 
Iron ore: Rubio, 20s. 6d. to 21s.; Tafna, 19s. 6d. to 20s. Steel: 
Rails—heavy sections—£7 5s. to £7 7s. 6d.; light ditto, £8 10s. to 
£9 10s, f.o.b.; Bessemer steel tin-plate bars, £7 5s.; Siemens steel 
tin-plate bars, £7 7s. 6d.; all delivered in the district, cash. Tin- 

lates: Bessemer steel, coke, 15s. to 15s. 3d.; Siemens coke finish, 

5s. 3d. to 15s. 6d. Pitwood, 19s. 6d. to 20s., ex ship. London 
Exchange Telegram: Copper, £71 15s.; Straits tin, £140 15s. 
Freights: Very firm. 


In order to be able to visit the Paris Exhibition a 

up of locomotive drivers and firemen of the Paris-Orleans line 
ee published a request to the companies and to the Public Works 
Minister asking for leave. It appears that most of them have 
‘Bons ” for the Exhibition, but that they are not allowed a day 
off every eight or fifteen days as is the case with most of the 
railway employés ; and, they add, ——< a ministerial circular, 
dated November 4th, had prescribed a day of repose at home— 
twenty-four hours—every ten days on an average, yet even this is 
insufficient for the purpose, for, in returning home at 7, 8, or 9 
o’clock in the morning after twelve or fourteen hours on the foot- 
plate, there is little inclination to spend the time at the Exhibition $ 
nor even after eight or ten hours’ sleep could they go to the Exhi- 
bition without risk of being tired, and afterwards unfit for the 
watchfulness their duties in the present season exact. They 
therefore ask twelve hours more—thirty-six hours—every ten days, 
as for other workers in France, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


THERE is very little of interest to report in 
connection with the business done on the iron and 
steel market in Rheinland- Westphalia and Silesia, 
demand being moderate, but, on the whole, fairly 

lar, and though the tone all round is unmis- 

eably inclined to quietness, there is still a 
sufficient amount of fresh work secured to keep 
the mills and forges well engaged for some weeks 
ahead. Quotations are showing a good deal of 
firmness generally, and are not likely to meet 
with official reductions before winter. e West- 

halian members of the Union of German Iron 

‘oundries, in their meeting at Elberfeld on the 
19th of last month, have resolved on a rise of 
M. 1 per 100 kilos. for all sorts of castings from 
the Ist of —_ of present year. The continued 
stiffness, and, in many cases, advances in the 

rices for all sorts of raw material, high wages, 

c., may be the principal cause of this rise, but, 
as has m above remarked, the general 
condition of prices is rather inclined to firmness, 
and the opinion prevails that unless a very strong 
downward movement in the iron trade should set 
in, makers and manufacturers will do all in their 
power to prevent a general reduction in quota- 
tions. Exports in iron and steel from Silesia to 
Russia have been anything but lively for some 
weeks past, and there is also very little business 
done to Poland. The plate market in Silesia has 
been much weaker than formerly, demand for 
both heavy and thin plates being but languid ; 
consumers, as a rule, only buy their immediate 

uirements, and concessions in price are known 
to have been granted in some instances, 

The production of pig iron in Germany, includ- 
ing Luxemburg, is statistically stated to have 
been, for May of present year, 714,312 t., of 
which 136,276 t. were forge pig and spiegeleisen, 

oundry pig. Output in April of present year 
pcre to 680, t.; in May last ed 
678,566 t. were produced, while from January Ist 
to May 31st of present year 3,368,340 t. were 
produced, against. 3,337,009 t. for the same 
period the year before. 

The following may be regarded as the ruling 
list prices per ton at works, both for Rheinland- 
Westphalia and Silesia. Foundry pig No. 1, 
M. 112; No. 3, M. 96; white forge pig, M. 90; 
spiegeleisen, M. ; Luxembu: oun i 
M. to 88. Good merchant M. 
230; the same in basic, M. 190; sheets, M. 210 
to 215; plates in basic, M. 200; the same 
or artin No. 1, M. 215; No. 2, M. 205 to 

The manufactured iron and steel trades in 
Austria-Hungary remain but moderately occu- 
pied, and a — dulness has been felt during 
the last week. There are but few fresh orders 
placed now, and dealers find plenty of time and 
to refill their stores. 

The Austrian coal market, on the other hand, 
is as strong as ible. Engine coal and coal 
for cokeries can hardly be got. Prices for Ger- 
man brown coal having been advanced, the ex- 
ports from Austria-Hungary were, if possible, 
even more lively than before. The opening of 
the Elbe-Trave Canal will further facilitate the 
export in Bohemian brown coal to Germany. 

n France the situation of the iron and steel 
market remains unaltered, on the whole. There 
is little business offering just at present, but list 
rates have been officially maintained. 

For the Belgian iron industry the quieting 
down previously referred to has continued upon 
the week, and the blast furnace works and rolling 
mills have been compelled to reduce their work- 
ing hours. Many establishments do not work 
more than four or five days in the week, partly 
because they cannot secure sufficient supplies in 
fuel, but principally on account of a general want 
of orders, Export orders can only be obtained 
with difficulty, and with a loss of money even in 
some instances. In order to limit the reductions 
frequently granted for export orders, Belgian 
ironmasters are reported to contemplate the 
forming of a single place of sale. The present 

rice for merchant bars No. 2 has been fixed at 
200f. per ton. 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


Mr. Epwarp Epwarpbs, chief audit acccuntant 
of the Taff Vale Kailway, has been appointed 
secretary in the place of Mr. Hubert Clarke, 
resigned. The position of chief audit clerk will 
be filled by Mr. Richard Lewis, an old official of 
the company. 

THE business of Blair and Co., Limited, has 
been transferred to a new company, also styled 
Blair and Co., Limited. 

Mr. A. H. Howarp, who has been for some time 
manager to W. T. Glover and Co., Limited, the 
well-known manufacturers of electric cables, has 
been elected to a seat on the board of directors. 

Isaac StoREY AND Sons, Manchester, advise 
us that they are converting their business into a 
private limited company. 


Vacuum BrakE TriaLs.—The general manager 
of the South-Eastern and Chatham Railway, Mr. 
Willis, has had a series of experiments carried 
out with the automatic vacuum brake. The first 
test was made ona train weighing 170 tons, which, 
when travelling at a speed of 60 miles an hour, 
on a falling gradient of 1 in 100, was, by the 
agpteeties of the brake, stopped in 35 seconds, 
after running 596 yards. Ata — of 50 miles 
an hour, on a falling gradient of 1 in 2211, the 
same train was pulled up in 22 seconds, the dis- 


tance trave after the brake being put on 
being 350 yards. On a level road the train was 


sto in 20 seconds when a d of 60 miles 
an ted had been reached, the Hist run with 
the brake in operation being 308 yards ; while 
at a speed of 50 miles, on a level gradient, a stop 
was made in 19 seconds in 375 yards ; and, in the 
last trial with full steam on, the valve was opened 
in the guard’s van, and the driver did not shut 
off steam until he felt the application of the 
brake. The results resemble very much those 
obtained in the experiments made in 1875. 


LAUNCHES AND TRIAL TRIPS. 
_800-ton hopper steamer; built by, William 
Simons and Co., Limited ; to the order of, Mersey 
Docks and Harbour Board ; engines, triple- 
expansion ; launch, June 18th. 

NvuMIb1,, steel screw steamer ; built by, Wm. 
Gray and Co., Limited ; to the order of, the Ham- 
burgh-American Line ; dimensions, 336ft., 47ft., 
24ft. 10in.; engines, triple-expansion, 24in., 38in., 
and 64in., by 42in. stroke, pressure 160 1b.; con- 
structed by, the builders; trial trip, June 26th; 
92 knots, 


Morocco, steel screw steamer ; built by, Fur- 
ness, Withy, and Co., Limited ; to the order of, 
T. Wilson, Sons, and Co., Limited; dimensions, 
350ft. long; to carry 8350 tons measurement ; 
engines, triple-expansion, 25in., 40in., 66in., b; 
45in., pressure 180 1b.; constructed by, Sir C. 
Furness, Westgarth, and Co., Limited ; launch, 
June 28th, 

PRESJEDAIK BECHER, steel screw steamer ; 
built ty Craig, Tayler, and Co,; to the order of, 
Mr. M. Marinorich, of Rajusa; dimensions, 
299ft., 43ft., 21ft. 3in.; engines, triple-expansion, 
2lin., 35in., 57in., by 39in., pressure 160 lb.; 
constructed by, Blair and Co., Limited ; launch, 
June 28th. 

Corso, steel screw cargo steamer; built by, 
Sir Raylton Dixon and Co., Limited; to the order 
of, The Empire Shipping Company, Limited ; 
dimensions, 282ft. 8in., 40ft., 20ft. 6in.; to carry, 
3000 tons deadweight ; engines, triple-expansion, 
20hin., 33in., 56in., by 36in., pressure 160 
constructed by, T. Richardson and Sons, Limited ; 
launch, June 28th. 

Lepa, steam pilot boat ; built by, The Lytham 
and Engineering Company, at 
Lytham; to the order of, The Bombay Port 
Trust ; dimensions, 99ft, 6in., 16ft., 8ft.; engines, 
two sets triple-expansion, 9in., 14in., 244in., by 
18in. stroke; constructed by, the builders ; 
built to the highest yacht standard and the hull 
galvanised throughout ; launch, June 29th. 


BoLivIANA, steel screw steamer; built by, 
Furness, Withy, and Co., Limited ; to the order 
of, the British Maritime Trust, Limited, London; 
dimensions, 382ft.; tocarry, 7850 tons deadweight ; 
11,758 tons measurement capacity ; eagines, con- 
structed by, Sir Christopher Furness, Wes 
and Co.; trial trip, June 29th ; 114 knots, 


CATALOGUES. 


Jenkins Brothers, 62, Watling-street, London. 
—Catalogue of steam valves and packings, 

G. and J. Weir, Limited, Cath Glasgow. — 
the specialities exhibited by this firm at the Paris 
Exhibition. The contents include marine feed- 
water heaters, feed pumps of many kinds, sea 
water evaporators, marine distillers, and air 
pumps. e pamphlet is tastefully got up. 

Arnold Goodwin and Son, Southwark ‘Bridge, 
London. [Illustrated pamphlet describing ‘sus- 
pended traveller ways,” a new and patent method 
for lifting and carrying heavy loads. The advan- 
tages claimed for this method of handling goods 
are the complete avoidance of the occupation of 
floor space, ease of working, and adaptability to 
every class of building. 

The British Westinghouse Electric and Manu- 
facturing Company, Limited, Norfolk-street, 
Strand.—This company has forwarded us a batch 
of pamphlets devo’ to gas engines, electric 
tramways, and the electrical plant at the Park- 
gate Iron and Steel Company’s Works. The 
pamphlets are all got up in the best style, the 
half-tone blocks being especially good. 

George Swift, Claremont Ironworks, Halifax. 
Catalogue of machine tools. The appliances 
illustrated include drillers in great variety, plan- 
ing, shaping, and grinding machines and lather, 

e note that Mr. Swift’s works have just been 
increased to twice their original size, and a special 
plant has been laid down for the manufacture of 
slotting machines. The hines are illustrated 
by admirable wood engravings. 

Crossley Brothers, Limited, Openshaw, Man- 
chester. Illustrated catalogue of gas and oil 
engines, motors for almost every conceivable pur- 
pose, and rangi up to 180 horse-power, are 
illustrated and described in this book.—The 
geheral design and finish Crossley Brothers’ 
engines leave nothing to be desired, and the cata- 
logue compares favourably with the engines in 
these respects. Attention is called to the fact 
that the figures representing the safe working 
load are 20 per cent. below the maximum effective 
horse-power of the engines. 


New Borinc.—The boring at 
Gainsborough has now been successfully carried 
out to the base of the sandstone beds, which were 
met with at a depth of little short of 1500ft. 
below the surface, or about 50ft. below the con- 
tract depth. The water supply from this boring 
has been analysed and proved to be of a very 
high quality, and similar in every respect to that 
which has already been obtained from the first 
boring sunk some years ago. The question of 
using the compressed-air system for raising the 
water is now under consideration, 

NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the 
Admiralty :—Fleet engineer: George T. Sim- 
mons, to the Pembroke, additional for the 
Revenge on paying off, undated. Staff engi- 
neer: A. Hart, to the Pembroke for the Vindic- 
tive, to date July 4th. Chief engineer: 
W. H. Pallett, to the Duke of Wellington for 
the Active, to date June22nd. Engineer: Harry 
Basson, to the Vivid, supernumerary, to date 
June 15th. Assistant engineers: John W. 
Forbes, to the Duke of tag super- 
numerary, to date June 19th; Hilgrove Ham- 
mond, to the Furious, to date June 29th ; G. H. 
Durston, A. F. Jones, and A. E. Ewart, to the 
Pembroke for the Vindictive, to date July 4th. 
Artificer engineers: Francis G. Blake, to the 
Bramble ; George 8. Orchard, to the Britomart, 
to date June 28th. Probati assistant engi- 


tionary 
neers: A, E. Bremner, to the Pembroke for 
Resolution, to date July 4th ; G. H. Hirtzel, to 
the Recolution, to date July 3rd, 
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name and address of the communicating party are 
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2ist June, 1900. 


11,284. GuiLotinz Turr Cutter, M. A. Tomlins, 
ipswich. 

11,285, Justiryinc Lings of Typxs, E. Miillendorff, 
Liverpoo! 

11,286. PuLeinc and Kngapinc C. Wurster, 


ve 
11,287. Conpurts for ELectric Conpuctors, F. Jones, 
Liverpool. 
11,288, Wasuers, A. Lamm, Liverpool. 

oe Bepstgaps, F. Wood and C. C. Nathan, Liver- 


pool, 
11,290. Fasteners for Enve.opss, J. O. Muenich, 
London. 
11,291. Macuivgs for Scormna Parser, H. B. Smith, 


don, 
11,292. Printine Process, A. J. Boult.—(P. A. J. 
Gasse, France.) 
11,293. MANUFACTURE of PHoToGRAPHIC Fits, J. W. 
Cadett, London. 
11,294. Frxine Hanpigs to Brooms, 8. J. H. Row, 
London. 
ll ae Uriiisine Arr under Compression, 8. J. H. Row, 
ndon. 
11,296. Cootinc ATTACHMENTS for ConpENsERs, C. F. 
Conover, London. 
1,297. , H. B. Mason, London. 
11,298. Support for the Neck, C. von H. Flinsch, 


on. 
11,299. PHorocrapHic Puates, F. C. Shardlow, 
Leicester. 


22nd June, 1900. 


1,300. Suips, R. Rainsford.—(M. B. 
Hunter, United States. 
11,301. Furnaces for or A. Gibb, 
Liverpool. 
Accessorigs for Hair-pressinc, H. Phillips, 
0) 


1 


m. 

11,808. VenTILAtors, W. B. Johnson, Liverpool. 

11,304. Rotting Mitt Appiiances, J. M. Murphy, 
Liverpool. 

11,805. mu Generators, G. Sinclair, Glasgow. 

WATERPROOF KNEE Covers, G. Roberts, 


age. A Capstan Hoist, J. Jamieson, Inverkerthing, 
fe. 


11,308. UmBrE.LA Tip LicutN1NG Protectors, P. Red- 
ford and J. Rider, Marple. 
11,309. Fusesoarp, R. G. Tyler and W. E. D. Duncan, 


ndon. 
Writinc Instruments, D. and A, Doull, 
n. 
TarcEts, W. and E. Douglas, 


tol. 
11,312. for Macuines, H. Hallworth, 
Halifax. 
11,313. Manuracture of Fasrics, J. Park, 
eighley. 
11,814. Devices for INTERNAL ComMBUSTION 
Enarnzs, E., T. H., and L. Gardner, Manchester. 
11,815. Ianrrron Devices for COMBUSTION 
Enorngs, E., T. H., and L. Gardner, Manchester. 
11,816. ORNAMENTING Faprics, C. O. Weber and I. 
Frankenburg, Salford. 
11,317. Apparatus for FreEezina Cream, G. Birch, 
anchester. 
11,818. Devices for INTERNAL ComMBUSTION 
Enornzs, E., T. H., and L. Gardner, Manchester. 
11,319. Ionrt1on Devices for INTERNAL CoMBUSTION 
Evarnzs, E., T. H., and L. Gardner, Manchester. 
11,820. PsoroaRaPHic SHUTTERS, Harrington, 
Coventry. 
11,821. Wrypow-openinc Apparatus, W. L. White, 
‘irming’ 
11,322. TaBiEs, J. Smith, G Ww. 
SHIP-PROPELLING Apparatus, J. K. Tullis, 


iw. 
11,824. Tires for Cycies, A. F. Barker, 
Bradford. 


11,825. for Dressina Strong, A. Cattanach, 
ow. 
11,326. Evevators and Conveyors, R. Birtwistle, 
anchester. 
for CarriacEs, W. Riches, Tunbridge 


eus. 
11,328. Hzpcx Ciiprer, R. H. M. Green, Ilford. 
11,829. Envetore Damper, J. Eagtwood and J. P. 
Sowry, Leeds. 
11,830. Macuines, J. Atkins, Glasgow. 
~~" ate J. M. Lord, Kansas City, United 


Si 

11,332. Pykumatic Cover, F, G. Carter and C. 
H. Crone, Brighton. 

11,383. PHorocrapHic Finper, J. C. Carson and A. J. 
Jones, Belfast. 

11,334. Cream and Eco Beater, A. Thatcher, Batter- 


sea. 

11,835. MeTaL Raitway Cuair and Key, R. Hornby, 
Sunderland. 

11,886. Hanp Saws, W. H. Hodgson and W. Milner, 
Sheffield. 

11,337. Cuttivatine Oystsrs, E. F. Wheeler, London. 

11,888. Liquip Sprayer, W. Defries and V. I. Feeny, 


ndon, 
Disinrectant Pocket HANDKERCHIEF, A. Just, 
on. 
11,340. Clockwork, M. Fischer, Barmen, 
Germa: 


ny. 
11,341. Fastentne Baskets, P. Austin, London. 
ll Manvuracture of Fasrics, A. L. Neeson, 
mdon. 
11,848. to Protect Barsep Wire Correr, A. 
Neave, Eastbourne. 
FivaMeEnts for ELectric Lames, W. L, Voelker, 
ndon. 
11,845. New Aromatic Basxs, C. D. Abel.—(Actien- 
Gesellschaft fiir Anilin-Fabrikation, Germany.) 
11,346. New Aromatic Basgs, E. Erdmann, London. 
11,347. Cement Kins, J. F. A. C. Seumenicht, 


ion. 

11,848. Dyxsturr for Woot, O. Imray.—(The Farb- 
werke vormals Meister, Lucius, and Briining, Ger- 
many. 

11,349. ee N. A. Nielsen, London. 

11,350. of Catcium, 8. O. Borch.—(0. Borch 
and L. P. Heiid, Denmark.) 

11,351. Hypravtic Vatves, G. C. Marks.— 
(A. 8. B. Brindley, Japan.) 

11,352. Preservine Hops, M. Trier and A. Wilkinson, 

on. 


11,358. Burroxs, La Compagnie Frangaise des Boutons 
de la Marque J. P., London, 
Hincep Spuit J. F. Collins, 


ion. 

11,355. Perroteum Motors, L. Eynard, London. 

11,356. Lucoack Trucks, R. Bourquet and L. 
Missot, London. 

11,357. Frames of VeLocipepes, W. H. Crosby, 
London. 

11,858. Seconpary Batrerres, H. U. Wollaston and 
V. Sherrin, London. 

11,359. Garrers, G. Knight, London. 

— Brake Mecuanism for Cycves, H. F. Knight, 


ndon. 
11,361. Roses for Erecrric Lamps, J. G. 8. 


London. 
11,362. Lace Fastentnos for Boots, M. Kohl, London. 
Arr-Tuses for Pyeumatic Tires, W. O. Hughes, 


ll Hanp-orirs for Hanpie-sars, E. Leoch, 
ndon. 
11,365. Spanners, J. G. Witcombe, London. 
11,866. Sounpinc Musicat DEVICES, 
J. and H. Whitney, London. 
ll of Faprics, H. Roisgen, 


11,368. Benpinc Suzzts of Carpzoarp, J. Wetter.— 
(C. L. Lash and Co., Germany.) 

11,869. Burners for Incanpescent Gas G 
Delin, London. 

11,870 Moror Cyctxs, A. Bluhm, London. 

11,871. Vatve Gzar, C. W. A. Taylor, D. Smail, and J. 
Storey Liverpool. 

11,872. A. B. Turner, Liverpool. 

11,378. for and Corxina BotT.es, 
8. Fyfe, Birmingham. 

11,874. Tipe J. M. Macgowan, London. 

11,875. AvuTomaTic Apparatus, A. Fen 
wick, London. 

11,376. ManuractuRiNG Bricks and Tixgs, C. Chandler, 


ndon. 
11,377. Rotts for MILLs, C. Hiiser, London. 
11,878. Door Fasteninas, J. A. Wade, London. 

11,879. AUTOMATICALLY STorrinc Trains, R. Pelle, 


mdon. 
11,880. CenrrirucaAL Szparators, 8. C. Hauberg, 
London. 
CentrirucaL Separators, 8. C, Hauberg, 
mdon. 
11,882. Boer Tuses, R. Haddan.—(The 
Firm of Lantai and Havas, Hungary.) 


28rd June, 1900. 


11,888. Back-PEDAL Free WHEEL, J. W. Pescod, How- 
den-le-Wear, Co. Durham. 

11,884. Creat, F. B. Cooke, Maldon, Essex. 

7 ACETYLENE Gas Buryers, J. W. Bray, Brad- 
‘ord, 

11,886. Decorative Errgcts, A. Sansone and W. Mel- 

Manchester. 

11,387. Oursrpg Szats, J. G. Armour, Live 1. 

11,388. Cycte Towine Device, W. G. Inglefield and F. 

Sussum, Manchester. 

389. GoL_p by AMALGAMATION, W. 

Douglas, Glasgow. 

11,390. Water for Ratstnc Liquors, J. Faulds, 
G 


ll 


lasgow. 
11,391, Enorne Cyuinpers, G. G. and E. G. 
Potter, Wolverhampton. 
ee Toots, R. W. and L. H. Bateman, 


fax. 
11,3938. Apparatus, J. Lockie, 
Leith. 


11,394. MecHanicaL Swimmina Device, J. E. Dony, 
London. 

11,395. CrcLe Drivine, W. T. Harrison and J. W. Bates, 
Manchester. 

11,396. Catt,” L. M. Becker, Birming- 


11,897. TRANSPORTING CoaL, G. C. Mackrow and H. G. 
Cameron, London. 

11,898. Orznine Doors of Hovusss, E. H. George, Not- 
tingham. 

11,399, Spzzp Gear, G. Webb and H. Beach, Mon- 
mouth. 

11,400. Bucgces for Braces, H. Neumann, Birming- 


11,401. Securinc to Doors, J. W. Boyce, 
eltenhai 


m. 
nes SEMICIRLULAR WaTER-cAN, W. Leutert, Dres 


en. 
11,403. Fixinc Tites to J. A. Dobbiff, 
Glasgow. 

11,404. Typewritinc Macnines, L. 8. Burridge, 


lasgow. 

11,405. Waterproor Coats, R. W. Stewart and L, Col- 
lins, Glasgow. 

11,406. ELecrricaL Equipment of Venicues, A. Zehden, 


ndon. 

11,407. Steritisinc Woopen Casks, E. W. Lancaster, 
mdon. 

TreaTinc AtmosPHERIC AiR, J. Wilkinson, 


8. 
11,409. Automatic WaGon Coup.incs, A. H. Oakden, 
London. 
11,410. Apvustinc Ca#ains, H. Beeston, 


ndon. 
11,411. VenicLe Coup.ines, J. Robinson and H, Gore, 
mdon. 
11,412, Preparino Ick Warers, 8S. H. Monckton, 
London. 
11,418. Portaste Cuamper, C. H. Huish, 
London. 
11,414. Recisters, B. M. DesJardins, 
ndon. 
11,415. Macuing for MouLpine A. Epstein, 
ion. 
11,416. Propucine Ferructnous Eccs, G. B. Loeffler, 


on, 
ll Apparatus for Rinstnc Borties, G. Arnhes, 
ndaon. 
11,418. Harnxss, F. Self, London. 
11,419. Rartway Braxgs, M. Vidie, London, 
11,420. Stzam Enotnes, J. Murrie, Glasgow. 
11,421. Drop-pown Guys, F. V. W. Sauer, London. 
11,422. Bepsrgaps, G. Robson, London. 
11,428. InnALATION Apparatus, M. Hrnjak, London. 
11,424. Increasine the Firecrate in Locomotive 
Borzers, 8. Borgnini, London. 
11,425. CLEANERS, W. P. Thompson.—(F. Nowvtny, 
Germany.) 
ll Puriryine Fisrous Materiats, A. Goldzweig, 
mdon. 
11,427. for Carrie, L. Lowenthal, London. 
11,428. Apparatus for Turegap, R. Bern- 
heim, Liverpool. 
11,429. M. Vogelsang and F. Lindenstruth, 


verpoo! 
ReoisterInc T. W. Mark, Liver- 


pool. 

11,431. Coin-rregp Macuine, A. M. Davis and W. G. 
Smith, Birmingham. 

11,432. ATTACHMENT for KitcHEN Ranogs, H. Treibert, 
London. 

11,433. MANGLING Macuings, G. G. M. Hardingham.— 
(A. Scheller, Norway.) 

11,434. Hypravutic Paring Macuing, A. R. Robinson, 


ndon. 

11,435. Inpexinc of Letrer Books, F. Turner, 
ndon. 

11,436. Macninge for Mercerisinc Yary, J. Dolder, 


11,437. Evectric Ixsutators, E. Risler, London. 
11,438. Casinos for Cases, Siemens Bros. and Co., 
Limited, W. Dieselhorst, and F. J. Budd, London. 
Tag Century Trouser Rack, W. Pomeroy, 

mdon. 

11,440. Storinc W.J. Hosen, Hayle, Cornwall. 

11,441. Lirg-savine Apparatus, 8. F. Law and R. 
Smith, Northampton. 

11,442. PorTaBLe Hovssgs, C. H. Rector, London. 

11,448. Ciornes Pxas, J. L. Dyson, London. 

11,444. Construction of Fastener, G. A. Zobel, 
London. 

11,445. Markino Parser, J. H. van der Meulen, jun., 
and C. C. van der Valk, London. 

11,446. Picrure Frame, A. P. Barnett and H. Michael- 
son, Birmingham. 


25th June, 1900. 


11,447. Piayine Carbs, R. F. Brown, London. 

11,448. Brakes for Bicycies, G. H. Richmond and J 
Crowther, Manchester. 

11,449. Lusricators, F. R. Putz and J. R. Yates, 


anchester. 
= Horizon, H. 8. Ryland, Crayford, 
en 
11,451. Pzrroteum O1, F, Bulmer, Birmingham. 
11,452. Sotpgrine Iron, 


ham. 
London. 
— 
mdon, Birmingham. 
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11,453. Heatinc Apparatus for Dryine Fioors, J. T. 
Cope, Birmingham. 

11,454. Boys’ Deru Rirves, A. B. Mellis, Glasgow. 

11,455. Bewptnc Carpsoarp, A. W, Stephenson and G. 
R. Taylor, Manchester. 

11,456. Finrratios of F. T. Bond, Gloucester. 

11,457. Exoing Governors, G. Hepburn, J. Taylor, and 
D. H. Evens, Liverpool. 

11,458. Frac Appiiance, G. A. Skinner, Sheffield. 

11,459. MercurtaL Barometers, W. G. Wenley, 
Chelmsford. 

11,460. Box for Live Insects, 8S. Allcock, Redditch. 

11,461. Suspmarine AiR Ba toons, F., F., and 
Pinder, Beverley. 

11,462. Construction of Waits, H. H. Hodkin, 
Sheffield. 

11,463. Smooratne-reon Heater, T. P. Moorwood and 
F. C. Jessov, Sheffield. 

11,464. Driers for Peat, G. B. Jones, Glasgow. 

11,465. INCANDESCENT MANTLE Supports, E. French, 


‘ow. 
11,466. Pyeumatic Tires, P. L. Kobertz and P. 
Scheeren, Aix-la-Chapelle, Germany. 
11,467. Music Stoots, A. D. Klaber.—(&. Klaber, 
United States.) 
11,468. VeutcLe Tire, M. Parker and R. Thompson, 


London. 

11,469. PHonocrarH Recorp Cytinpers, A. N. Petit, 
London. 

11,470. Impartinc Motion to Macuinery, W. H. 


Baxter, L2eds. 

11,471. Evecrro-macyetic Brakes, H. E. Walter, 

mdon. 

11,472. Fixtisuinc of Warps, T.. Walton, 
zondon. 

11,473. Venicie Tires, L. J. Winks and T. I. Newton, 
London, 

11,474. Rain Hoop for Hanpsome Cass, H. D. Browne, 

righton. 

1', 175. Agropuanes with Motor and Rupper, W. E. 
irish, London. 

11,476. Compingep INDIA-RUBBER, and PEN- 
HOLDER, J, Perry, London. 

11,477. Destruction of Vermin, J. Doughty.—(d. B. 
Crawford, New Zealand.) 

11,478. CHANGEABLE RupBeR Pap for Horsgs, J. Dean, 

mdon. 

11.479. Pocket Maps and Timetasies, C. Duggan, 
Bristol. 

11,430. Rotter Brarinos, N. G. Kimberley, New 
Southgate. - 

11,481. MiLk E. Mills, London. 

11,432, Rartway Coup.iines, E. Richardson and W. 
Trow, Birmingham. . 

11,483. Manuracture of Hats, &c., E. C. Vickers, 
London. 

11,484. MaNuracture of ALLoys, J. B. de 
Alzugaray, London. 

11,485. Damp-proor Composition, H. V. Hoop and G. 
Harrison, London. 

11,486, PREVENTING SPARKING in ELEctric SwitcHEs, 
4. V. Sherrin, London. 

11,487. Lupaicators, E. M. Payne, London. 

11,488. Tosacco Cases, H. Fricdlander, London. 

11,489. PNeumatic Trres for Cycies, B. J. Nightin- 
gale, London. 

11,400. Pygumatic Tires, B. J. Nightingale, 
London, 

11,491. Manuracture of CoLtourtnc Martrers, J. 
Imray.—({La Société L. Durand, Huquenin, and Cie., 
Switzerland.) 

11,492. Macuines, F. Wicks, London. 

11,493. Free-wareL Gear for Cycies, R. W. Craigie, 
London. 

11,494. A Macutne for Sweerinc Roaps, V. Jelley, 
London. 

11,495. TyPEwRITING E. Peterson, 
London. 

11,496. Macazine Fire-arms, F. Fortleka and W. 
Leitner, London. 

11,497. Stup-HoLpER for H. Bosse, 
London. 

11,498. Carrie Firrines, E. W. de Russett and W. E. 
Davis, London. 

11,499. Cream Butrer, A. Morgan and S. Redeal, 
London. 

11,500. Arc Lamps, P. H. F. Spies, London. 

11,501. EvaporaTinc Apparatus, J. E. L. Ogden, 
London. 

11,502. STERILISATION of FLour, E. C. A. Fleurent, 
London. 

11,503. Moror Governors, W. McU. Hudson, 

mdon. 

11,504. SuBMARINE H. E. Kettler, London. 

11,505. Garrers or Les Coverines, 0. Turner, London. 

11,506. SeLr-icnition of Gas, H. Prescher, London. 

11,507. Maxuracturg of Saccnarin, R. B. Ransford, 
London. 

11,508, Courtines, Ledowsky and E. Cambiagio, 
London. > 

11,509 Macuines for Harvestinc, A. J. Irvine, 
London, 

11,510. FLusnina Cisterns, E. Grube and H. Sanny, 
London. 

11,511, Stipe VaLves of Steam G. Carette, 
London, 

11,512, TELEGRAPHIC ARRANGEMENTS, A. Muirhead, 


ndon. 

11,513.. Watch Prorecror, W. H. Wheatley.—(4. 
Alingqvist, A. Kastherg, G. A. Cahling, and P A, 
Sjoqvist, Sireden.) 

11,514. Recepracce for [NpusTRIAL PurRposEs, L. Nobis 
and A. Wenzel, London. 

11,515. PARALLEL Rutgers, W. P. Thompson;—(D. 7. 
Stokes, Tvanavaal.) 

Teetu, L. Roubien and Besse, 

ndon. 

11,517. Gas Mepiums, D. J. Archer, 
Liverpool. 

11,518. Minus for Grinpina Paint, F. ‘W: +Follows, 
Manchester. 

11,519. Froos for Etectric Rattways, H. G. Nichol- 
son, London, 

11,520. Emercency Proretver, A. J. Duchemin and 
W. J. Vincent, London. 

11,521. INTERNAL Combustion Enornes, V. R. Nichol- 
son, London. 

11,522. Leeeinas, W. Ebbern, London. 

11,523. Exsaust Venticators, J. R. Arnoldi, London. 

11,524. Maxine Foop Preparations, J. F. F. von 
Mering, London. 

11,525, Gas Licutine, R. Brierley, London. 

11,526. Coatine for Linoceum, J. 8S. Ammundsen and 
E. A. Ramussen, London. 

11,527, DistnrecTinc Drains, D.T., F. J., E., and S. 
W. Bostel, London. 


- 


MACHINEs, 


26th June, 1900. . 


11,528. Recepracie for C. B. Warner, Thet- 
ford, Norfolk. 
11,529. WaTeRr-TUBE BorLer, J. Schofield, Old- 


ham. 

DiarHRacoM for PHonocrapss, C. Jones, Black- 
urn. 

11,531. CoLn-rFREED WEIGHING MACHINE, W. E. Hipkins, 
Birmingham. 

11,532. Watt Facine, K. C. Bridges, Glasgow. 

11,533. Wire Har Grip, C. M. Rac, London. 

11,534. Borrtine and Corkinc Macuine, W. Denham, 
Halifax. 

11,585. CoMBINATION BoILeR Spanner, H. J. Shink field, 
London. 

11,536. PLume-RuLEs, G. Hibbins and W. Tingle, 
Sheffield. 

11,537. Brakes for PeRamBULATORS, H. A. Leaver, 
Glannant Westcross, Glamo shire. 

11,538. Steam Generators, J. Hodgkinson, Man- 
chester. : 

11,539. Hotpine Fire Hose Covptines, W. Murphy, 
Manchester. 

11,540. Botries, M. A. Tomlins and F. J. B. Curtis, 
Ipswich. 


11,541. BLeacniInc Acent and DererceEnt, F. L. Bar- 

11,542, PAVEMENT HTS, W. Keay, 

11,543. Merattic Hearta P ates, W. L. Dennis, 
London, 

11,544. Game, G. H. Johnson, Manchester. 

11,545. InreRNAL Combustion J. H. Hamilton, 
Nottingham. 

11,546. CLutcH MecHanism for Cycies, C. A. Hyde, 
Birmingham. 


‘ing! 

11,547. Firrincs for Execrric Tramways, G. Hill, 
Manchester. 

11,548. Brrp Fountains, J. Randell, Stoke-on-Trent. 

11,549. Pennovpers, R. Pritt, Kendal. 

11,550. Pyzumatic TrrE SoLution, M. Banner, Mount 
Pleasant, South Linco! Y 

11,551. Brett Locks and Latcues, M. B. Walker, 
Wolverhampton. 

11,552. Fireproor Partitions, T. Kissach, London. 

11,553. Guarps, P. Stephens, London. 

11,554. CLosurgs for J..A. Pearce, London. 

11,555. Drivinc PHonocraru W. L. Wise. 
—AThe Germania Phonographen Compagnie, Limited, 
Germany.) 

11,556. Nernst Lamp Terminats, M. W. Hanks, 
London. 

11,557. Cut-outs for Neryst Lamps, H. N. Potter, 


mdon. 
11,558. Licutinc by Nernst Lamps, A. J. Wurts, 
Lond 


on. 

11,559. Cut-outs for Nernst Lamps, A. J. Wurts, H. 
N. Potter, and M. W. Hanks, London. 

11,560. Supports for Nernst Lamps, A. J. Wurts and 
M. W. , London. 

11,561. Nernst Lamps, A. J. Wurts, H. N. Potter, E. 
Bennett, and M. C. Beebe, London. 

11,562. Evectric Licutina, P. C. Hewitt, London. 

11,563. Mup Scraper for Steam GENERATORS, J. G. 
Roberts, Liverpool. 

11,564. AUscuLTATORs or StetHoscorgs, W. B. Outten, 
London. 

eo Packina Matcues, H. Sévéne and E. D. Cahen, 


11,566. AUTOMOBILE VEHICLEs, J. Wallis, London. 
ll ManoractureE of Exp.osives, J. B. Bernadou, 
mdon. 

11,568. Macuines, W. H. Lock.—(The 
Thorne Type-setting Machine United States. 

11,569. Brick-mouLpInc J. 8. Pullan an 
W. H. Mann, London. 

11,570. Sprina BaLance G. Fishburn, Londone 

11,571. Batrery Compounps, H. Blumenberg, jun., 
London. 

11,572. Enveworss, G. E. May, Birmingham. 

11,578. SEALING AIR-TIGHT TiNs, J. H. Miles, Birming- 

am. 

11,574. Cycte Lamps, G. W. G. Booker and H. Repen- 
ing, Birmingham. ; 

11,575. TAKING a Serixs of Poorocrapus, W. Hockley, 

res, Surrey. 

11,576. CLoTuEs-pecs, E. Hesse and A. Blaudzun, 
London. 

11,577. Auromatic FenpER for StREEtT-caRs, W. Maek, 


ndon. 

11,578. Drivinc-Bext, J. W. Hyatt, New York, United 
States. 

11,579. Automatic BorLer F. Woerner, London. 

11,580. Fountatn-pens, H. H. Lake.—(W. F. Cushman, 
United States.) 

11,581. Storrinc-Boxes, H. H. Lake.—(H. Durand, 
United States.) 

11,582. Sturrinc-soxes, H. H. Lake.—(H. S. Durand, 
and R. M. McLellan, United States.) 

11,583. TRANSMITTING Motive Powrr, W. McHaffie, 
London. 

11,584, INCANDESCENT ELEctric Lamps, C. Pauthonier, 


ndon. 

11,585. MecwanicaL Stoxers, &c., A. Hofmann, 
London. 

11,586. Lamps, E. F. Smith, London. 

11,587. CompostrE Boarps, E. P. White, London. 

11,588. Evectric Rar.way Systems, G. E. Kent, 
London. 

11,589. Gonas, C. R. Harris, London. 

11,590. ENVELOPE-SEALING Apparatus, G. N. French, 
London. 

11,591. DupLex Razor Srrops, J. H. Hemmerdinger, 


mdon. 
11,592. Lamps, J. M. Pfaudler, London. 
11,598. Pumps for NAvIGABLE VessEL3, M. M. Cullen, 
London. 
11,594, Saw-sets, H. U. Kistner, London. 
11,595. Oroans, P. P. Bilhorn, London. 
11,596. CARBON-COATED Paper, F. W. Weeks, London. 
11,597. Conpuits for Conpucrors, H. G. 
Osburn, London. 
11,598, Door-cLosinc Device, F, Smyra, London. 
11,59% Tupes, R. Haddan.-(Vereinigte Gelatine 
Gelatoid-folien and Flitterfabriken Aktien-Gesellschast, 
Germany.) 
11,600. Brazinc or SoLDERING, K. Léffler and G. Kern- 
reich, London. 
11,601. SoLDERING in Open Fire, K. Loffier and G. 
Kernreich, London. 
11,602. SHrEts of ALUMINIUM COVERED with Sitver, E. 
Martin, London. 
11,603. SHeets of STEEL COVERED with Copper, E. 
Martin, London. 
11,604. Primers for Orpnance, W. L. Wise.—(The 
Skodawerke Actien-Gesellschast, Austria.) 
11,605. PRimers for Orpnance, W. L. Wise.—(The 
todairerke Actien-Gesellschast, Austria.) 
11,606. Taps, G. O. H.-Klopp and Klopp’s Patents, 
Limited, London. 
11,607. Firrinc Metatiic Packine, W. Whyte and J. 
M. Robson, London, 
11,608, ANTI-VIBRATION ARRANGEMENTS for CycLEs, R. 
Robson, London. 
11,609. Protecting Evectricat Apparatus, P. H. 
Thomas, London. 
11,610. Prorgectinc Evecrricat Apparatus, P. H. 
Thomas, London. 
11,611. TypewritinG Macuings, A. J. Boult.—(C. Spiro, 
United States.) 
11,612. MANHOLE and SEwER Connections, W. Durrant, 
London. 
11,613. Recorpine Tarcets, G. and G. L. McAlpine, 
London. 
11,614. AcETYLENE Gas Apparatus, O. Jacobs, London. 
App.iances for Gas Lamps, G. Himmel, Liver- 


pool. 

11,616. TREATING Ramtx, E. Bert, Liverpool. 

11,617. Sprnnine Tops, W. Morton, Liverpool. 

11,618. SeparatTinc Macuinery, G. H. and J. Nettle 
and J. Best, London. 

11,619. Eco-restinc Apparatus, G. Wyatt, London. 

11,620, DyNaAMO-ELECTRIC Macuines, H. F. Joel, sen., 
Forest Gate, Essex. 

11,621. Rotary Fans, 8. C. Davidson, London. 

11,622. Harvestinc Macutnes, P. 
London. 

11,623. Fastentnos for Boots, W. H. Good, London. 

11,624. Construction of Tents, M. Gottschalk, 
London. 

11,625. ContRoLLiInc Raitway Pornts, G. Edwards, 
London. 

11,626. CoLLectinc and Loapinc Hay, D. Young, 
London. 


27th June, 1900. 


11,627, InpicatiInG Héatep Brarincs at a DISTANCE, 
J. Farley, Stockport. 

11,628. PiIRN-winpInG Macuines, E. and E. Sykes, 
Huddersfield. 

11,629. Meratiic Packinc, A. Purvis and W. Har- 
binger, Newcastle-on-Tyne. 

11,630. Manuracture of ImrtaTION MARBLE Sass, H. 
Noble, Leeds. 

11,631. Haymakine Macuines, J. Dobbing, Stockton- 
on-Tees. 

11,632. Szwace Screens, 8S. H. Adams, Harrogate. 

11,633, Fasric Steet Lininc, P. Bainbridge and A. 
Brammer, Accrington. 


B. Richards, 


oe Bossins, J. Barbour and G. Heslip, 

11,635. ToBacco, D. Keighley. 

11,636. ‘APPLIANCE Eyes, T. 8. Meighan, 

11,637. Dyginc Yarn, G. W. Thornton.—(B. Cohnen, 

ermany. 

638. Consumine Smoke, A. Z. Germains, Brixton 


il 
Hill, Surrey. 
11,639. Foop Propuct, J. Schréder and L. Diefenthal, 


11,640. Borrie-packine J. B. Freed, T. Booker, 
and J. Billings, jun., Ontario, Canada. 
11,641. Borers, G. Bowen, London. 
11,642. PREPARING Stack Fisres, K. T. Sutherland, 
Manchester. 
11,648. Swircn for Lampe Howpers, F. Rawlings, 
London. 
11,644. Larue Mecuanism, J. Brockie, London. 
11,645. Screws, A..Cox, London, 
11,646. Empromery Stanp, E. Dann and D. McGill, 
London. 
11,647. Manuracturinc Youimsine, L. Spiegel, 
ndon,. 
11,648. Tires for VeHIcues, A. F. W. Vellére, 
mdon. 
11,649. VenicLes for Movinc over LAND or THROUGH 
the Arr, J. Jones, Dw * 
11,650. Stove, H. G. Schumann and W. H. Wother, 
London. 
11,651. Device for Firinc Onpnance, C. A. McEvoy, 
ndon. 
11,652. GENERATING Motive Power, W. A. E. Crombie, 
London. 
11,658. Jomnt for EARTHENWARE Pipgs, R. Ewing, 
London. 
11,654. Cycixs, J. Bird, London. 
11,655. Furnaces for Roastinc Org, P. Argall, 


on. 
11,656. Brusugs, P. F. Murphy and G. M. Kneuper, 


ndon. 

11,657. Boats, The Express Contract Company, Ltd., 
and C. Hibberd, London. — 

11,658. Gear for Auromorors, A. J. Westlake, 
London. 

11,659. Cut-our Piuc, M. Haase and E. Rider, 
London. 

11,660. Propuctnc Unirorm Motion, W. Kingsland, 
London. 

11,661. BorrLe Casinos, F. W. Golby.—(A. Gamper and 
C. Degemeyer, jun., Germany.) 

11,662, Detivertnc F. W. Golby.—(G. Migula, 
Germany.) 

11,663. CELLULOsE ArRTICLEs, E. G. P. Thomas.—{(J/. 
Bonavita, France.) 

11,664. CELLULOSE ARTICLEs, E. G. P. Thomas.—J/. 
Bonavita, France.) 

INCANDESCENCE O1L Lamps, L. Denayrouze, 

nao! 


11,666. INSTRUMENT for Serrinc-out Curves, H. Fischer, 
London. 


11,667. Support for RiveTinc Apparatus, J.J. Tynan, 
London. 
11,668. Rivetinc Apparatus, J. H. Mull, London. 
11,669. Riverine Apparatus, J. H. Mull, London. 
11,670. Rivetinc Apparatvs, J. H. Mull, London. 
11,671. Rivetinc Apparatus, J. J. Tynan and H. C. 
ostiller, London. 
11,672. AncHor, H. J. Wilson, London. 
11,678. VARIABLE-SPEED GEaRING, W. P. Thompson.— 
(G. W. Waltenbaugh and J. M. Ough, United States.) 
11,674. VARIABLE-SPEED GEARING, W. P. Thompson.— 
(G. W. Waltenbaugh and J. M. Ough, United States.) 

11,675. PoWER-TRANSMITTING MECHANISM, W. P. 
Thompson.(G. W. Waltenbaugh and J. M. Ough, 
United States.) 

11,676. MANUFacTURE of TOLUOLSULFOCHLORIDES, W. 
P. Thompson.—(&. Gfeller, Switzerland.) 

11,677. AL: E tNATE-CURRENT MACHINERY, H. C. Leake, 


mn. 

11,678. Propuction of Cupric Oxipg, 8. R. Adcock, 

mdon. 

11,679. MassaGE Devices, W. P. Thompson.—(Elektro- 
technisches Institut, Frankfurt G. m. b. H., Ger- 
many.) 

Macuings for Rorgs, W. B. Brown, 

ve 

FREE-WHEEL CycLE MEcHANisM, S. Reynolds, 

ve. 

11,682. AppaARATus for MEASURING Stream, M. Gehre, 
iiverpool. 

11,688, CASH-REGISTERING APPARATUS, J. M. Carson, 
Manchester. 

11,684. Hotpine Lorriss, G. P. Innes, London. 

11,685. Dust-sins, J. Morris, London. 

11,686. Rims for J. M. Maclulich, 
London, 

11,687. Putsomerers, G. J. Peterrnann, London. 

11,688. Crutcn Gear for Cycies, K. 8S. Murray, 
London. 

11,689, Recepracte for Fiy-catcuina Device, M. B. 
Church, London. 

11,690. ExpLosion Enoines, A. J. Boult.—(A. and EB. 
Boulier, Franev.) 

11,691. Raisinc of Sunken J. 8S. Gay, 
London. 

11,692. ELecrricaL Tramways or Raitways, H. G. 
Nicholson, London. 

11,693. Top for VENTILATING SHarts, W. Cadman, 
London. 

11,694, Post Aucers, C. L. Tuttle, London. 


11,695. ALTERNATING-CURRENT WATT-METERS, W. L. 
Wise. —(The Union  Elektricitits-Gesellschast, Ger- 
WARY.) 


11,696. Avromatic Fire Suutrer, R. L. McIntyre, 
Toronto, Canada. 

11,697. SACK-BEATING MACHINES, J. and M. Meinecke, 
Berlin, Germany. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-oftice Optcial Gazette. 


648,993. INCANDESCENT VAPoUR Burner, L. S. P/fouts, 
Canton, Ohio.— Filed July 10th, 1899. 
Claim.—(1) In an incandescent vapour burner, a 


1 


vaporising pipe normally located over the lamp, be 


or passages of different diameters formed in 


val gZ pipe, one of said communicating 
with the sunny pipe, and the other communicating 
with the needle ¢ ber 11, and both of said bores or 
ager ng communicating with the chamber 9 formed 
the vaporising pipe, fins located upon the vapor- 
ising pipe and a needle chamber communicating with 
the bore or ponnes Dae the larger diameter, and a 
mixing tube, substantially as and for the purpose 
specified. (2) In an incandescent vapour burner, 4 
mixing tube having pivotally connected thereto an arm 
rovided with an eye, a burner provided with a tube 
located through the eye and normally seated into the 
elbow of the mixing tube, substantially as and for the 
urpose specified. (3) In an incandescent vapour 
Grae, a pivoted arm provided with an eye, a burner 
to be located through the eye and normally seated into 
the lower end of the mixing tube, and the mixing 
tube, substantially as and for the purpose specified. 
649,022. APPARATUS FOR MANUFACTURING OPEN- 
HEARTH STEEL, S. 7. Wellman and C. H. Wellman, 
Cleveland, Ohio.—Filed October 24th, 1898. 
Claim.—The combination of a melting furnace, a 
mixing furnace, an open hearth-furn: 


ac 
machine operating in conjunction with the latter 


[645,022 | 


a ladle for receiving molten metal from the 
melting furnace, a charging box containing a group 
or series of moulds for receiving metal m the 
mixing furnace, means for conveying the ladle from 
the melting furnace to the mixing furnace, and means 
for conveying the multiple mould charging box from 
the mixing furnace to the open-hearth furnace 
charging machine, substantially as specified. 


649,144. Pavinc Brick, A. C. Stich, Independence, 
Kans.—Filed January 11th, 1900. 

Claim.—A_ brick for pavers purposes having its 
longitudinal halves offset, thus forming a pair of 
diagonally opposite rectangular recesses extending 
longitudinally of the brick, and having a serics of 


spacing lugs or projections formed on the vertical 
faces of the recesses, whereby said spacing lugs arc 
protected from accidental injury by the overlapping 
and underlapping horizontal portions of the *k, 
substantially as described. 


649,265. Dovusie-ruse INnsector, EF. J. Young, 
Wadsworth, Ohio.—Filed October 25th, 1899. 
Claim.—In a double-tube injector, a steam chamber, 
a valve therein composed of a main valve and a teaser, 
the main valve having a m t independent 
the teaser and a further movement conjoiutly with 
the teaser, a lifting chamber, a delivery chamber, a 
forcing tube forming the sole means of communica- 
tion between said lifting chamber and delivery cham- 
ber, an independent steam chamber adjacent to the 
lifting chamber, a lifting jet opening out from said 


steam chamber, a throttle valve for said lifting jet, 
and a steam pai between the steam chambers of 
the two tubes, which passage is closed during the 
initial movement of the main steam valve and until 
the water is raised, and is opened upon the further 
movement of the main steam valve for lifting the 
water, substantially as described. 


649,277. VALVE ror Explosion Morors, 4. de Dion 
and G. Bouton, Puteaurc, France.—Filed August 3rd, 
1898. 

Claim.—The combination with the valve box of an 
explosive motor having sectors, of an annular ring 
resting upon an annular bearing on said box, a suction 
valve seated against the underside of said ring, a per- 
forated bell having means for engagement with said 


sectors to form a bayonet-joint connection with the 
valve box, and dis; between said ring and the 
outer wall of the box, a suction tube resting against 
the upper face of said ring and enclosed by the bell, 
and a screw threaded into the outer end of the bell 
and bearing directl, a the suction tube, as and 
for the purpose 
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THE GAS SUPPLY OF THE METROPOLIS. 
No. Il. 

Tue South Metropolitan Gas Company promoted a Bill 
to empower it to supply gas of less than the statutory 
16-candles illuminating power, with the object of abolish- 
ing the use of cannel, rich gas coal, oil, or readily-volatile 

ight hydrocarbon liquids in its manufacturing processes. 

e indicated, in the course of our report on the proceed- 
ings at the meeting of the Institution of Gas Engineers 
in May last—see our issue for May 11th, page 483—the 
chief provisions of this Bill, and our objections to it. It 
has since been dealt with by the Committee of the House 
of Commons, which found its preamble proved after a 
number of alterations had been accepted by the company. 
We will now indicate briefly the nature of the changes 
which this Bill, as passed by the Committee, will intro- 
duce in the gas supply of the greater part of South 
London. 

The statutory iluminating power of the gas supplied is 
to be reduced from July 1st, next year, to 15 candles, and 
from not later than July 1st, 1905, to 14 candles. For 


~ each reduction of one candle, a reduction of one penny is 


made in the standard price per 1000 cubic feet which the gas 
company is authorised to charge under the sliding scale, 
the reduction in price to take effect from the dates named, 
or from the date of reduction in illuminating power, if 
earlier. 

Such, in brief, we understand to be the purport of the 
Bill as it was ultimately ordered to be reported to the 
There is little doubt that it will 
now become law without any serious alteration in its pro- 
visions. Let us consider for a moment what the reduction 
in illuminating power means to the consumer and to the 
gas company, and the nature of the arguments put forward 
in favour of the change. We have already indicated that 
we think any reduction from the pre-existing statutory 
illuminating power of 16 candles unwarranted and highly 
undesirable, but as a correspondent, whose letter appeared 
in our issue of May the 18th, has not rightly grasped our 
attitude towards the question, we fear there may be 
others who have misunderstood our views. Moreover, 
Mr. W. H. Y. Webber, who was called by the gas com- 
pens to give evidence in favour of the Bill when it was 

fore the Committee, has since signalised the success of 
the company in a lecture delivered before the recent 
meeting of the Incorporated Gas Institute. When report- 
ing the proceedings at that meeting, we purposely reserved 
our comments on that lecture to this occasion. The 
lecture was entitled ‘‘The New Gas,” and it attraéted 
much favourable comment. Mr. Webber is a man of 
many parts, an able engineer, an experienced journalist, 
and a fluent speaker, and we believe no one would have 
succeeded in doing better justice to his subject. Yet 
while heartily congratulating the lecturer on his success- 
ful effort, we dissent from his opinion as to the merits of 
unenriched coal gas—i.e., 14 candle-power gas, such as 
will in the near future be supplied in South London—and 
we believe many of his arguments in its favour will not 
bear close investigation. They represent the substance of 
the arguments laid before the Committee of the House 
of Commons by the company’s witnesses. We will, 
therefore, in the sequel, discuss the salient points of both 
the lecture and the company’s evidence, while endeavour- 
ing at the same time to state exactly our own views on the 
question. 

In the first place, let us clearly grasp the nature of the 
applications of illuminating gas at. the present day in this 
country, and the respective merits of different types of 
gas for each application. The original use of illuminating 
gas was for lighting by means of self-luminous flames, 
and it continues to be the chief use up to the present 
time. It was to protect the interests of consumers 
making this use of gas that a minimum illuminatin 
power was originally fixed by statute for the gas copaiied 
by most companies. As soon as this use becomes quite 
subordinated to others, there is no ground for a standard 
illuminating power being maintained. There are, secondly, 
the later applications of illuminating gas for heating, cook- 
ing, and power purposes for which illuminating power 
per se is valueless, but for which a high calorific power is 
desirable. There is finally the use of illuminating gas 
for lighting by means of incandescent mantles, for which 
neither the illuminating power nor the calorific power of 
the gas are of great moment compared with high-flame 
temperature. High-flame temperature depends on many 
factors other than the calorific power of the gas, notably 
on the relative volume of air needed for complete com- 
bustion. Hence we find that some gases of compara- 
tively low calorific power give a flame of high temperature. 
It is important to ascertain in what proportions gas is 
used in the several applications here named,.but we have 
no trustworthy means of getting the information so far as 
this country is concerned, and continental statistics are 
misleading, because of the system of differential charges 
for gas used for different purposes which prevails pretty 
widely on the Continent, but virtually nowhere here. 
We are, however, on the safe side in assuming that light- 
ing by means of self-luminous flames is still the chief 
application of illuminating gas in London. Such flames 
are, with few exceptions, of the flat-flame type, produced 
by either batswing, fishtail, or union jet burners. The 
precise form of burner must be varied according to the 
illuminating power of the gas, in order to secure the 
highest lighting duty from the gas consumed. The dut 
secured also varies with the rate of consumption, and, 
within ordinary limits, increases with it. 

There are two fundamental types of gas which, either 
with or without addition of hydrocarbons of some descrip- 
tion, may be used for illuminating purposes. They are 
coal gas and water gas. By coal gas we must understand 
in this country, gas produced by the carbonisation at 
high temperatures of ordinary bituminous coal. Durham 
coal, as usually supplied to the London gas companies, 
yields upwards of 11,000 cubic feet of 14 candle-power gas 
per ton. Thisis the gas which will eventually be supplied 
to South London undest the provisions of the Bill which 


has been approved by the Committee of the House of 
Commons. it is also the gas which forms the basis of 
the present supply to the whole of the metropolis. Now, 
however, it is enriched by various means in order that it 
may give the statutory 16 candles illuminating power. 
The evrichment consists in the addition of hydrocarbons 
of extraneous origin, and is carried out by various 
methods. 

The other fundamental type of gas, viz., water gas, is 
produced by the interaction of superheated steam and 
incandescent carbon, In this country coke is the form 
of carbon employed. In its simple form this gas does 
not give a self-luminous flame, and hydrocarbons must 
be added to it in order to make it available for lighting 
by means of ordinary gas burners. When these hydro- 
carbons have been added to the simple water gas, it is 
known as carburetted water gas. According to the pro- 
portion of hydrocarbons added, the illuminating power of 
carburetted water gas ranges from almost nil to over 
40 candles. 

Simple coal gas has a considerably higher calorific power 
that simple water gas, but affords a flame of much lower 
temperature. Broadly speaking, simple coal gas has 
twice the efficiency of simple water gas for most heating 
purposes, while in burners simple water 
gas affords twice the lighting duty of simple coal gas in 
similar burners. Simple water gas can be produced 
under the Dellwik process for about one-fourth the cost 
of simple coal gas. Hence, if there were no other than 
these two applications of gas, water gas would, in virtue 
of its cheapness, supplant coal gas. There remains, how- 
ever the chief application of gas, viz., lighting by self- 
luminous flames, for which simple water gas is useless. 
As soon as this application ceases coal gas must give 
place to simple water gas as the staple supply throughout 
the country, unless it can be produced at about half its 
present cost. 

Simple coal gas, which has an illuminating power 
under the conditions of metropolitan gas testing of about 
14 candles, gives a considerably lower illuminating duty 
than gas which has an illuminating power of 16 candles 
under the same conditions, when both are used in flat- 
flame burners of the same general type at the same, or 
nearly the same, rate of consumption. On this point 
some evidence was laid before the recent Committee, 
which, we think, was not fully understood by its members. 
The London County Council, who opposed the Bill, 
appeared to have no experts capable of prompting counsel 
to any purpose ; and the cross-examination of the Com- 
pany’s witnesses who sought to prove that 14-candle gas 
gave as high an illuminating duty in flat flame burners as 
16-candle gas missed all the salient points and was very 
weak, r. Wm. Sugg produced in the committee- 
room a flat flame burner, with which Prof. Dewar, 
F.R.S., stated he had obtained a higher illuminatin 
duty per cubic. foot of burnt when he poe 
144 candle-power gas than when he used 16 candle-power 

s. This result is not altogether surprising, though the 

uty obtained with the 14} eandle-power gas was very 
high, viz., 2°65 candles per cubic foot. The consumption 
in both cases appears to have been between 6 and 6} cubic 
feet per hour. We take it that the rate of consumption 
was fixed at that which best suited the 144-candle gas in 
that burner, and that it was not altered to suit the 
16-candle gas. If so, it is not surprising that the duty 
obtained with the latter gas was only 2°44 candles per 
cubic foot. The implication that gas of 16 candle-power, 


if consumed at an advantageous rate in a suitable flat- | gas 


flame burner, affords an illuminating duty no higher than 
does 14} candle-power gas, is absurd. Mr. William Sugg 
was aware of this, and was more guarded in his com- 
mendation of 144 candle-power gas and of his burner for 
it than was Professor Dewar, who, we believe, has had 
little previous experience of the testing and capabilities 
of gas burners. Moreover, it was not thought worth 
while to inquire what duty was obtained from 14} candle 
gas in any other burners than the one 5 yard adapted 
or it. How may gas consumers in London at the 
a time use the flat-flame burner, which affords the 

ighest illuminating duty with 16 candle-power gas? 
Knowing that but a very small percentage of con- 
sumers use such burners, and that consequently the 
majority are unaware of the real capabilities of 
16 candle - power gas, the South Metropolitan Gas 
Company offered, if the Bill were passed, to supply to all 
consumers who applied for them burners of the p to 
tion which Mr. Sugg had found to give the highest duty 
with 144 candle-power gas. This was, indeed, a curious 
bribe to offer the consumer. The pg ed had never in 
the course of its existence thought it desirable to supply 
its consumers with the best burners for 16-candle gas, 
but now in order to escape the complaints which would 
otherwise have become rife as soon as the illuminating 
power of the gas was reduced, they offer to supply to 
consumers the best burners for the poor gas. And this 
after pleading as an excuse for reducing the illuminating 
power that the greater part of the gas burnt is now con- 
sumed for heating purposes and lighting by incandescence, 


and that flat-flame burners are becoming obsolete! It was | 


argued, on that assnmption, that it was unnecessary to 
supply enriched gas for the sake of the few consumers who 
retain flat-flame burners. If the number of flat-flame 
burners in use, and likely to remain in use for many years, 
did not in reality account for a very large proportion of the 
gas consumed, improved flat-flame burners suitable for 
14-candle gas would never have been offered gratis to 
consumers by the company. It is to the present interest 
of the company to keep the flat-flame burners in use, 
since even Mr. Sugg’s latest pattern burner consumes 
fully five times as much coal gas as does an incandescent 
burner affording the same light. If the company had 
really believed that in the very near future only incan- 
descent burners would be used for lighting purposes, 
it would not have offered to supply consumers with 
flat-flame burners, but would have rather offered incan- 
descent burners. . But if it is once granted that lighting 
is to be wholly by means of the latter burners, then neither 


16 nor 14 nor even 10 candle-power coal gas can compete 
in point of cheapness and efficiency with simple water 


gas. 

The attitude of the company shows that in reality it 
prefers to supply simple coal gas rather than alter by one 
jot its manufacturing processes in order to bring them up 
to date. Since cannel..coal about a decade ago became 
extremely costly, the: South Metropolitan Company has 
refused to adopt really satisfactory means of raising the 
illuminating power of its coal gas to over sixteen candles. 
For the most part it has used only the vapour of carburine 
or petroleum spirit, to enrich the coal gas, and this is a 
costly enriching process, and, according to the managing 
director of the company, by no means trustworthy. We 
believe it is trustworthy if the vapour is added to the gas 
uniformly and in sufficent quantity, but it is undoubtedly 
costly, and there is every temptation to reduce the 
consumption of the spirit below that which is really 
required. Recently benzol has been employed in place 
of petroleum spirit, but the principle of its employment 
is the same, and there is the same temptation to econo- 
mise the use of the enriching material. If sufficiently 
volatile petroleum spirit or benzol is used in proper 
quantity uniformly on the whole of the distributed, 
the consumer will undoubtedly get the full benefit of the 
enriching material applied. The cost, however, would 
be much greater than that of other means of enrichment, 
which have also collateral advantages, and we do not 
advocate the supply of coal gas enriched by means of 
petroleum spirit or benzol. In this respect we think that 
the South Metropolitan Company’s gas has for some 
years past been intrinsically less satisfactory than that 
of the other London companies. Cheapness has con- 
stituted its saving virtue. 

We have pose & spoken of carburetted water gas, which 
may be produced of practically any desired illuminatin 
power. In many places 14 or 16 candle-power carburet 
water gas can be made as cheaply as coal gas, and forms 
50 per cent. of the gasdistributed. If made of somewhat 
higher illuminating power, it will, when added to 14 
candle-power coal in proper proportion, give a mixed 
gas of over 16 candle-power. Such a mixed gas is sup- 
plied to the greater part of London, the South Metro- 

litan Company’s district excepted. Its cost should not 

, and is not in many cases, more than one penny per 
1000 cubic feet greater than the cost of simple coal gas, 
We have not forgotten in making this statement that the 
oil used in the manufacture of carburetted water gas now 
costs about 5d. per gallon. The consumer of gas for 
heating purposes will often need to burn 5 to 10 per cent. 
more of this mixed gas than of coal gas. This is its sole 
disadvantage. 

In flat flame burners the mixed gas is superior to simple 
coal gas by something more than the two candles increase 
in illuminating power. That is to say, an increase of 
4 or 5 per cent. in the cost of the gas, gives the consumer 
an advantage of 15 or 20 per cent. at least, provided he 
employs the flat flame burners best adapted for the gasin 
pe case. In incandescent burners it is superior to 
simple coal gas; its superiority increases with the per- 
centage of water gas present in it. Hence, unless the 
interests of consumers of gas for heating purposes are far 
greater than those of other consumers, simple coal gas is 
far inferior to the 16 candle-power mixed gas as a general 
supply, even thongh its price be one penny or twopence 
per 1000 cubic feet less. And if gas should be required 
primarily for heating purposes, then . simple water 

can be made by the Dellwik process at a cost 
notwithstanding its lower calorific power, 
would make it a far hisahe heating gas than simple 
coal gas. The supply of simple coal gas at the 
present day in London is an illogical proceeding. It 
may be that we are now merely passing through a transi- 
tion stage in the use of gas, which will culminate in gas 
being required only for heating and for lighting by incan- 
descence. In that case carburetted water gas quite 
properly is leading us up to the use of the more appro- 
priate simple water gas, while in the meantime it is 
serving to increase the lighting duty of simple coal gas 
in both flat flame and incandescent burners. S 

Some statements were made in evidence by Mr, 
Webber and others to the effect that in Germany simple 
coal gas of low illuminating ae is preferred to other 
gas, and it was pointed out that incandescent burners are 
more largely used there than here. It was not, however, 
made clear to the Committee why coal gas is used in 
Germany instead of a mixture of coal gas and carbu- 
retted water gas. The German import duty on petroleum 
products is so heavy that no oil is available there, except 
at a quite prohibitive price, for the production of carbu- 
retted water gas. German gas engineers have made, 
and are still making, strenuous efforts to get this 
import duty removed or reduced in order that they 
may supply carburetted water gas, or a mixture 
of it, with coal gas. The Germans consume coal 
gas of low illuminating power, not becouse they find it 
preferable, but because practically they have no alter- 
native; and having such low candle-power gas, they 
naturally make the best of the circumstances, and use 
the incandescent burner very generally. Signs are not 
wanting that if it continues impossible to enrich coal gas 
cheaply in Germany, because of the heavy duty on petro- 
leum, the gas works there will give up coal gas in favour 
of simple water gas made by the Dellwik process, and 
slightly carburetted. by means of benzol vapour, so that 
it will give a feeble self-luminous flame if need be. Such 
will be the logical consequence of the increasing applica- 
tion of the incandescent burner, and the suppression of 
the use of water gas carburetted by means of petroleum 
oils. With simple coal gas of only about 10 candle- 

wer, people in Germany cannot afford to use flat- 

ame burners; with incandescent burners they will 
shortly find they cannot afford to use coal gas, if simple 
water gas be made available. 

To sum up, we can see no rational ground why simple 
coal gas should be adopted in London, in place of a mix- 
ture of coal gas and carburetted water gas of 16 candle- 


which, 
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power. The arguments in favour of the adoption of | does not appear to have any practical bearing on the | of a number of very able men fora posted of four years, 
. The fact is due 


— coal gas are in reality yet more forcible arguments 
in favour of simple water gas. For the present, we 
believe the 16 candle-power mixture supplied on the 
north side of the Thames is the most advantageous 
supply from the general consumer’s standpoint. 
Later it may be advantageous to lower the illuminating 
power, by increasing the proportion of simple water gas 
in the mixture. We believe the South Metropolitan Gas 
Company has taken a retrograde step in obtaining powers 
to supply simple coal gas, and has made a wholly 
irrational movement in offering flat-flame burners gratis 
to consumers. Does it thereby hope to‘stem the increas- 
ing use of incandescent lighting? We believe, moreover, 
that the Committee of the House of Commons would 
not have sanctioned such a measure had its chief 
opponents—the London County Council—conducted their 
case even passably well, and had their experts not 
already lost the ears of the Committee by the nature of 
the evidence which they had previously given on the 
Council’s Bill for the legalisation of testings elsewhere 
than at the official testing places. If, as we believe, gas 
consumers in South London will be sufferers by the gas 
legislation of the present year, they have to thank for 
their injuries the London County Council, which bungled 
from beginning to end in the proceedings before the 
Committee of the House of Commons which has just 
concluded its labours. 
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Report of the Committee appointed by the Board of Trade to 
_ inquire into the loss of Strength in Steel Rails through use 
on Railways. Eyreand Spotrtiswoopr. London: 1900. 

Price 3s. 74d. 

In 1895, on December the 10th, the down Scotch express 
running through St. Neots Station half an hour after 
midnight, part of the train left the rails with disastrous 
results. Two rails were found to have broken. One was 
broken into seventeen pieces, the other into four pieces. 
They had been in service since 1873. Partly as a con- 
sequence of the accident, a Board of Trade Committee 
was appointed in 1896 to inquire into the nature of the 
changes, if any, which take place in rails as a result of 
use. After nearly four years of preparation the report 
has just been published. The amount of information 
calculated to modify the method of making and using 
rails hitherto employed which it contains is practically 
nil, and the Committee are unable to recommend any change 
in the construction and management of permanent way. 
The members of the Committee were Lord Blytheswood, 
Sir B. Baker, Sir I. Lowthian Bell, Professor Wyndham 
R. Dunstan, Professor Kennedy, Sir F. A. Marindin, 
Mr. E. P. Martin, Mr. E. Windsor Richards, Sir W. C. 
Roberts-Austen, Professor Thorpe, and Professor Unwin. 
Oddly enough not a single man possessing practical 
acquaintance with the working of railways was included 
in the Committee. All the old tests and experiments 
were carried out at various places, and the results tabu- 
lated with much labour. Most theories were considered. 
But the result of the whole inquiry, lasting over a period 
of. four years, is‘ that nothing more is known with any 
certainty about the effect of use on rails than was known 
before. We do not suppose that the report will in the 
smallest degree modify the manufacture of rails, or in 
any way affect the method of using them. Thus, for 
example, it is pointed out that turned rails are more 
likely to be broken than those which are not turned, 
because of the formation of small cracks at the places 
where the rails have been notched by the chairs. This 
may be regarded in the light of a warning. But, in the 
first place, no railway company now uses turned rails; 
and, in the second, not a single case in practice of the 
breakage of a turned rail from the cause stated is 
mentioned. 

There can be no doubt but that the Committee worked 
energetically to obtain information. But we must bear 
in mind that they did not attack virgin ground. In truth, 
there is and has been for along time an enormous amount 
of useful knowledge available as to the best constituents 
for rails, and the results of wear and tear. What the 
Committee had to do was, sift this knowledge, rejecting 
those portions which are unsound, and add further 
information which would tend to prevent the occurrence 
of broken rails. Their difficulty at the outset was that 
there was so little that was new to be learned, and that 
little was of small practical value. Let us take, for 
example, the St. Neots rails. They were bull-headed 
rails of Bessemer steel. Originally they weighed 80 lb. 
per yard ; when broken they weighed 70]b. and 72°83 |b. 
per yard each. It is clear that these rails were in use on 
a main line after they had ceased to be fit for any but 
branch line service. There is, however, nothing in the 
report to substantiate this. We go merely by the loss of 
weight. The ordinary analysis failed to show anything 
very peculiar. The rails were too hard, the breaking 
stress for various samples varying between 40 and 45 tons 
per square inch. The elongation was very variable; but 
there is nothing in the general analysis to account for 
this. But when the steel was submitted to Sir Roberts- 
Austen he made a discovery, thus set forth :— 

His examination of the St. Neots rail disclosed the presence of 
patches of ‘‘ Martensite”” in portions of the rail, and in order to 
ascertain whether this, the characteristic constituent of hardened 
steel, can-be produced by other means than by quenching the 
steel from a high temperature, Sir William Roberts-Austen has 
examined a portion of the tube of a 4*7in. quick-firing gun, making 
a study of the nature of the change produced by the action of the 
explosive. He is satisfied that the conditions which prevail in the 
gun do’ produce changes in the steel which resemble the local 
changes in structure of the St. Neots rail, but do not enable the 
local patches of Martensite occurring in this rail to be attributed 
to any other known cause than the quenching of the steel from 
a high temperature. The structure of this rail is evidently ab- 
normal. 

Seeing that manufacturers of rails do not quench them 
from a high temperature, the presence of ‘‘ Martensite ” 


question at issue. Furthermore, it is worth notice that 
there is no reason to believe that the rail in question was 
suddenly cooled, and Sir Roberts-Austen himself admits 
that the presence of the Martensite is inexplicable. 

The report of the Committee as a whole contains, as 
we have indicated, very little useful information. We 
quote once more :— 

The evidence before the Committee indicates what the limiting 
proportions of carbon, sulphur, phosphorus, manganese, and silicon 
should be. As regards the influence of phosphorus, it is pointed 
out that, in a broad sense, brittleness of steel does not depend on 
the total amount of phosphorus present, as that element may exist 
in steel in at least two different forms, one of which is compara- 
tively innocuous. 

There is nothing here that has not been a matter of 
common knowledge to steelmakers for years. 

It is very important that all who are responsible for the manu- 
facture or use of steel rails should realise that steel is not the 
homogeneous mass it is often supposed to be, but a com- 
plex structure. The nature of this structure will vary greatly 
with the mechanical and thermal treatment to which the metal 
has been subjected. The durability of the rail depends in no 
small measure on its structure, which may, if the specimens of 
steel have been suitably prepared, be revealed by the microscope. 
The peculiar structure of the St. Neots rail, for instance, can be 
exactly imitated. 

We venture to think that the Committee have been mis- 
informed. We believe that the people who think that steel 
is a perfectly homogeneous structure are either non- 
existent or never have anything to do with steel in any 
other form than that of table-knives or pens. 

When we turn to that portion of the report dealing not 
with chemical but with mechanical questions, we have 
such passages as the following :— 

The preponderance of fractures near the ends of rails seems to 
show that the greater straining action due to discontinuity at the 
joint is a contributing cause of fracture, and this can be remedied 

y adopting rails of sufficient strength, with webs of ample thick- 
ness and secure types of fastening and by ‘care that no looseness 
arises 1n service, 

Surely it was not necessary to appoint a Committee to 
tell the railway world that the way to prevent rails from 
breaking was to make them strong enough and to keep 
the permanent way in good order. 

When, leaving the report, we turn to the appendices, we 
find matter of more value. Thus, for example, Mr. 
Footner stated that he had recorded all cases of fracture 
on the London and North-Western Railway during twelve 
years. The total number of rails found broken was 388, 
and assuming the average life of a rail to be twenty years, 
and that there were 7400 miles of single rail in the 
running lines of the London and North-Western Railway, 
that would give an average of 1 rail in 2000 breaking in 
the road. 

It is comforting to know that accidents due to the 
breakage of rails are almost unknown. As to the season 
when rails are most liable to fracture, some little light is 
thrown on the old vexed question, whether cold does or 
does not render iron and steel brittle. According to Mr. 
Footner, on the London and North-Western Railway 
29 per cent. of the fractures occur in spring; in summer, 
16 per cent.; in autumn, 22 per cent.; in winter, 33 per 
cent. There is other evidence as to the frequency of 
fractures in winter, and no doubt when the permanent 
way is hardened by frost the effect of concussions on the 
rails is much more serious. But there is no satisfactory 
evidence that the steel itself is sensibly weakened by any 
ordinary cold temperature. 

A noteworthy feature in this Blue-book is the negative 
character of the information which it supplies. Many 
questions are raised and discussed, and left where they 
were. It may be said that the Committee was mainly 
appointed to find out whether rails did or did not dete- 
riorate in consequence of long service. The results of 
such experiments as could be carried out were contra- 
dictory. 

That some rails deteriorate in service may be inferred from the 
fact that it is the practice to remove old rails which have carried 
a considerable tonnage, even when they are not actually so worn 
as to be unserviceable. But it is noteworthy that generally in 
tests, except perhaps impact tests, very little indication is found 
of any deterioration of the metal. For instance, in the series of 
tension tests of much-worn rails made for the Committee, on rails 
of very various composition and hardness, with the exception of 
three, none showed lower strength or lower ductility than would 
be expected in new rails. The exceptions were test bars from 
three rails in which during the tension test groups of small fissures 
appeared along the edges of the test bars. These bars broke with 
low elongation and low ductility. It may further be noted that 
of these three rails one was the rail which of all the series con- 
tained the highest carbon and sulphur, and another the rail which 
contained the highest percentage of phosphorus. Excluding, 
therefore rails of bad chemical composition, tension tests of old 
rails do not generally show any deterioration of the metal due to 
long service. 

This seems tolerably conclusive, but it is nothing of 
the kind. A little further on we are told— 

On the other hand, and in conflict with this evidence, many of 

the worn rails in Mr. Windsor Richards’ report gave very bad 
results in the impact test. Thus twelve rails out of: thirty- 
one broke with one ton falling 3ft. or less. There can be very 
little doubt that these rails fairly tested by impact would have 
stood a much greater fall when new. 
This is by no means certain. The number was far too 
small to allow general deductions to be drawn. Theonly 
conclusion to be arrived at is that rails get their heads 
hardened by the cold-rolling action of the wheels; and 
that if tested upside down they are liable to break. But 
this fact has, after all, little to do with rails in use, 
because they are not turned upside down. 

For the metallurgist the report has far more value than 
it has for the railway engineer. It contains a very 
beautifully-printed series of micro-photographs which are 
worthy of all praise. Indeed, we cannot call to mind 


seeing anything at all equal to them elsewhere. The 
appendix, No. IV., to which they appertain, is an exhaus- 
tive and able discussion of the results obtained by the 
aid of micro-photography of steel rails, and is extremely 
creditable to Professor Roberts Austen. 

It is not a little instructive that the combined labours 


should have been so barren of resu 
either to the enormous range of the subject, and the ever- 
varying conditions under which rails are made and used, 
or to the circumstance that as there was no new method 
of acquiring information attainable. There was nothing 
new to be learned—the experience of railway companies 
and metallurgists already covering the whole ground. It 
is fair to a however, that the book can hardly fail to 
be of use to students, whether engineers or metallurgists. 


WATER-TUBE BOILERS IN WARSHIPS. 


In view of the general interest now displayed in the 
boiler question, we have compiled lists of the principal 
types of water-tube boilers used or to be used in war- 
ships. The lists appear on the opposite page. 

Boilers that are merely found in one or two ships of 
any nation are excluded from these lists, but will be found 
included in the summary that follows the lists. The 
Normand-Sigaudy boilers are included under the head of 
Normand. 

The inclusion of torpedo craft would, of course, greatly 
alter these figures for Bleychenden, Du Temple, Normand, 
Thornycroft, and Yarrow boilers. It would also intro- 
duce specific torpedo craft boilers such as the Schichau, 
Reed, and White. As such craft would obscure one 
point at issue, and as it is also very difficult to ascertain 
precisely the type of boiler in many torpedo boats, 
they are omitted in the summary. The point which to 
us appears of considerable interest is that the Yarrow 
boiler, primarily known as a torpedo boat boiler, occupies 
second place, while the Thornycroft, also regarded as a 
torpedo boat boiler, comes fourth, with yet another torpeco 
boat boiler, the Normand, as fifth. 

Summarised as regards special favour to any one kind 
of boiler for other than torpedo craft, we find that :— 


The Belleville is the most used boiler by 7 nations 


arrow ” ” ” 
Lagrafel d’Allest ,, ” 2 5 
Thornycroft 9 
Niclausse ,, ” ” 


though these figures prove little, owing to the inclusicn 
of cases where only one or two water-tube boilered shij s 
exist. 

As regards Powers that employ them :— 


Niclausse 

Belleville \ . are used by . Powers 
Thornycroft ... ... 4 
Lagrafel d’Allest ... ” 3 ” 
Normand... ... ... 
Babcock and Wilcox 

Bleychenden ... . 24, 
Durr ... 


for ships other than torpedo craft. 


As regards adoption :— 
4 navies use no water-tube boiler but the Yarrow 
€ ” ” ” ” Belleville 
2 ” ” ” ” Lagrafel d’Allest 
As to the number of types of water-tube boilers 
used by various nations :— ; 


England has 9 types 
France... 


But to all intents and purposes the British Navy has no 
water-tube boiler but the Belleville. 

It is an old saying that statistics can be made to prove 
anything. By these figures the British Admiralty would 
appear to have tried nine types of boilers against the 
three or four of othernations. It isan argument of which 
in some form or other Mr. Goschen has made use. It 
must be borne in mind, therefore, that the Belleville was 
adopted and ordered before any other boilers were fitted, 
and that to all intents and purposes there has never been 
any competition between the Belleville and other water- 
tube boilers. The Highflyer and Minerva trials—between 
water-tubes and ‘“tanks”—have been a useful red- 
herring to draw public attention away from the circum- 
stances under which the Belleville was adopted. 


THE FAMILIARISATION OF Horses wiTtH Motor VEHICLES.— 
Acting on a suggestion made by the Master of the Rolls—Lord 
Alverstone—at a dinner held at the Automobile Club, the Com- 
mittee of that club have arranged with the Committee of the 
Ranelagh Club that members of the Ranelagh should have an oppor- 
tunity of sending their horses there on Saturday, 14th July—the 
day of the automobile gymkhana at Ranelagh—from 11.30 a.m. to 
2 p.m., in order that they may be trained to encounter motor 
vehicles without fear, by having an opportunity of examining and 
becoming familiar with motor vehicles which will be driven there 
for the purpose by members of the Automobile Club. 


BRITISH INSTITUTION OF DRAUGHTSMEN : MANCHESTER BRANCH. 
—On the 7th inst. the members of this branch of the Institution. 
were afforded an opportunity of visiting the works of the Linotype 
Company, Broadheath. The Bug 4 on arriving were shown over 
the works by the manager, Mr. W. J. Lewis, and his assistants. 
The members had fully explained to them the successive stages in 
the manufacture of the ‘‘ matrices,” also the special machine tools 
required to obtain the extreme accuracy necessary to ensure all 
parts of the machines being interchangeable. It was understood 
that these special tools were all designed and manufactured at the 
works, and most of the machine tools were of American manufac- 
ture. The foundry and smith shop, turning and milling shops, 
were next visited, and the Linotype machines in the successive 
stages followed, until they arrived at the erecting shop and test- 
room. Here the finished machines were fully explained in all 
their intricate details. Afterwards the power-house was visited, 
this being especially interesting, as electric transmission both for 
power and lighting is employed throughout the works. The —_ 
in leaving thanked Mr. Lewis and his assistants for their kindness 
and lucid explanations. 
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WATER-TUBE 


BOILERS IN WARSHIPS 


BELLEVILLE 


Argentine. Republic— 
>ueyrrdon 


Buda 
New 
New battleship II. ... 
Kaiser Karl VI... 
Chili— 
O'Higgins 
Jeneral 
Almirante Lynch ... 
Almirante Condell ... 


England— 
Bramble 


uendano 


Two new sloops 
Pelorus 
Prometheus 
Pactolus 
Pegasus 

yramus ... 
Pandora 
Pioneer 
Sharpshooter ... 
Canopus 
Ocean .. 
Glory ... 
Goliath 
Vengeance 
Formidable | 
Implacable ; ... 
Irresistible | 
London 
Bulwark 
Venerable 
Duncan 
Cornwallis 
Exmouth 
Russell - 
| 

ontagu 
Two new 
Arrogant . 
Furious 
Gladiator ... 
Vindictive ... 
Hermes 
Highflyer .. 
Hyacinth . 
One new Hermes 


Good Hope (eu Africa) 
Essex 


Monmouth 
Bedford 

Kent 

Six new cruisers 
Powerful ... 
Terrible 


France— 
Amiral Tréhouart ... 
Furieux 
Leger ... 
levrier ... ... 
Courbet 
Dévastationj 


Charlemagne 
Bt Louls 


‘Touche Tréville ... 
Bruix .. 
Milan .. 

Desaix 

Rigault de Genouilly 
Dupetit Thouars 


Germany— 
Hertha \ 
Hansa 


Htaly— 
Brin 


Mikasa 
Shikishima J 
Asahi 


Nat. 


” 


13,384 


8,500 
11,000 
11,000 
12,000 


21,(C0 


30,000 | 


22,000 


25,866 
25,512 


8,270 


(re-boilering) 


1.H.P. 


LH.P. 


14,500 


BELLEVILLE BoiLers.—/Jupan (continued)— 


Idzumo : 
Iwate } 15,000 
Yakumo } 
Adzuma 17,000 
Chiyoda ... 5,500 
5,400 
Russia— 
Three torpedo gunboats (re-boilering) 
Groziastchy 
Gremiastehy IL.H.P. 2,084 
Otvajny 
Admiral Nakhimoff 9,000 
Ekaterina II. 13, 000 
Sinop 13, 000 
Tchesma be re- e-boilered) 
Rostislav ... 
Orel and Borodino . 18 000 
Nikolai I. 8, 000 
Pamiat Azova ... .. (tobe re-boilered) 
Pallada 
Diana 11,600 
Aurora 
Peresviet 
Osliabia 14,500 
Pobieda 
Kniaz Potemkin 10,600 
Tsarevitch .. 6,300 
Durr 
Austria— 
Lussin LH.P. 1,830 
Germany— 
Baden ) 
Baiern 
Saschen 6,200 
Wurtemburg 
Vineta 
Victoria Luise | ite 10,000 
Prinz Heinrich | 
LAGRAFEL D'ALLEST, 
Brazil— 
Marshal Deodora .. Nat. L.H.P. 3,400 
Marshal Floriano ... ... 3,400 
Bulgaria— 
| France— 

Jemappes 8,555 

almy 9,201 
Carnot 15,000 

Nom. 14,000 
d’Estrees | 
Foudre 1.H.P. 11,930 
NICLAUSSE BoILers, 
Argentine Republic— 
Presidente Sarmiento 1.H.P. 2,000 
England— 
Seagull .. LHP. Nom. 3,500 
| Frunce— 
Kleber... 1.H.P. 17,100 
One torpedo boat réméraire) 
Fleurus 
Requin (being re-engined) (re-boilering) 
Henri IV. ... 11,500 
Snffren 16,200 
Zétee 
Condée fab Gloire . 20,500 
German y— 

‘reja 10,000 

Gazelle 
Nymphe 6,400 
Niobe J 
Ttaly— 
Garibaldi ... 
Russia— 
Turkey— 
U.S.A.— 
Connecticut 2,400 
Maine 
Ohio f 16,000 
Spain— 
9,000 
NorMAND BoILers, 
Chiti— 
Orella... ... 


* 2000 in excess of contract. 


NorMAND BotLers.—Chili (continued) — 
Capitan Thompson ... 
Teniente Rodriques 6. 


England— 
eatrel 
Peterel | 6 
Rocket 
Shark 
Surly 


Brazen \ 
Electra 
Vulture 


6,300 


¥ 


France— 

Durandal ... 
Hallebarde 
Espignole \ 
Fauconneau 


J 
atagan 


1.H.P. 


Montcalm ... 
‘lamberge { 
Rapiére 
Dupleix ... . 17,100 
Four torpedo boats (Aquilon, Cerbire, 
Filibustier, Forban) ... a 
Most other new boats ... 
Lance 
Salve f 2,000 
Dunois 7,500 
La Hire... 7,100 
Chateau Renault 23,000 
Russia— 
US.A— 
Florida 2,400 
Spain— 
THORNYCROFT BoILers. 
Austria— 
Magnet . 6,000 
(much exceeded*) 
Watter (Schichau torpedo boat)... — 
England— 
Proserpine : LH.P. 7,146 
Daring 4,500 
Decoy 4,500 
Ardent 4,500 
Braizer 4,500 
Angler 
Ariel 
Desperate 5,700 
Fame 
Mallard 
Avon ... 6,000 
Bittern 6,000 
tynthia 
Coquette | 5,400 
Foam 
Handy } 
Hunter 4,000 
Hart J 
Charger 3,100 
Hasty... , 100 
re- -boilering) 
Leopard 6,000 
Otter ... 6,000 
3,400 


“* On trial she made 26 knots instead of the 24 con- 
tracted for. 


THoRNYcROVT BorLeRs.—England (continued)— 


Fervent } -H.P. 3,850 
Zephyr (re-boilering) 
Torpedo 80, 91, 92 ead 
France— 
Five totpedo boate... 
Germany— 
Kaiser Friedrich f ... ... ... 13,000 
Kaiser Wilhelm II. ((partially water-tube) 
Kaiser Wilhelm der Grosse } 
ix new ships 
5,000 
Siegfried 4,800 
. 5,000 
F Bismark .. 14,000 
aguar 
Tiger 1,500 
Lucks 
5,500 
Ja, 
U.8.A.— 
Arkansas ... 2,400 
Six destroyers ... 
Missouri 16,000 
Yarrow Boers. 
Argentine 
orrientes... ...  ... LH.P. 4,200 
Entré Rios... .. 4,200 
Eight third-class boats ... ... 
Austria— 


Five Yarrow torpedo boats (Viper ‘class) -- 


Chili— 
Four first-class torpedo boats (Hyatt class) — 


China— 
Fei Ying ... L.H.P. 5,500 
England— 
Speedwell ... 1.H.P. 3,500 
avock 
Hornet 3,500 
Hardy _... 4,200 
Haughty ... 4,200 
Opossum ... 4,000 
Rai 4,000 
Sunfish 4,000 
— 3,600 
3,600 
ullfinch 5 
Dov 5,800 
5,500 
iolet 
Holland— 
Regentes | 5,300 
Koningin Wilhe'mina de Neder 
Six monitors ... ... ‘ 
Holland “f 6,500 
Wiesland J \ (cylindrical) 
Utrecht 
Gelderland 12,000 
Noord Brabant 
Ten torpedo boats building... ... 
Japan— 
Portugal— 
Dom Carlos 1.H.P. 12,500 
Russia— 
Giliak... 
Three torpedo gunboats (re-boilering) 
Sweden and Norway— 
Clas Horn 
J 4,000 
Clas U 
Dristig roll 1 5,000 


Three new ships { * 
Three new cruisers (p sind ? 


Summary of Water-tube Boilers carried in all Ships other than Destroyers and ‘Sorpals 0 Boats. 


Du Temple. 
Durr. 


Bleychenden 


Belleville. 
Babcock and 
Wilcox. 


Argentina ... 

Austria 

Brazil ... 

Bulgaria 

Chili ... 

China ... 

England 

France 

Germany ... 

Holland 

apan .. 

Portugal 

Russia... 

Norway 

Turkey 

U.S.A. 


El Seal oBSl al lle 


| 


w 

> | | 


Two (Norge and Bidsroid) 

PA 
;| 

4 

1/17; —| 10] —j 
4}; 18} —|. 82 
5| —|.— 1} 30 
—| 2} — 2 
3 1 3; — 9 

2] 3| 80| 12] 25| 35 | 800 


0 
Livel 
¥ 
| | 
10,018 
Spartiate ... ... .. Nom. 18,000 
Cressy | 
j Aboukir 
Sutlej 4 
Euryalus | | } 
Bacchante 
Drake | 
Leviathan | 
2,220 | | 
13,950 
8,537 | 
999 | - | 
| 
| 
} 
Japan— | 
«| 
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EXPRESS LOCOMOTIVE, EASTERN RAILWAY OF FRANCE 


Section at L.P Exhaust, 


Front View. 
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LOCOMOTIVES AT THE PARIS EXHIBITION, 


FOUR-CYLINDER COMPOUND EXPRESS ENGINE, EASTERN 
RAILWAY OF FRANCE. 
(Concluded from page 3) 

Tuer boiler barrel is of steel, and each ring is formed 
of one plate; the fire-box is of the flat-top Belpaire 
pattern, and the crown of the inner box, which is of 
copper in one piece with the walls, is stayed with the 


usual vertical stays of mild steel. The steel fire-box shell 
is in three sheets, with its seams on a level with the fire- | 
box crown, and jointed with a double row of rivets ; its | 
flat sides above the fire-box crown are tied in with two 

rows of transverse stays numbering forty-six. | 


Vertical ‘Transversal 
stays. stays. 
Diameter of stays... lin. 
Diameter at the threads in. lhin. 
Pitch of threads . yin. 
Depth of threads ... 12mm 
Diameter of hole at each end fin. fin. 


Owing to its size the copper fire-box could not enter | 
into the shell from below, and had therefore to be placed | 
in position before the shell sides were riveted to the front | 
water space sheet. The two boxes are made up with the 
forged iron foundation ring and by the iron fire-hole ring. 

A specially thin—jin.—plate is employed for the smoke- 
box barrel, but a lining of the same thickness is riveted to 
its lower circumference after a careful fitting against the 
tube plate to preclude the infiltration of water between 
their surfaces. The smoke-box tube plate is flanged out- 
wards, and the circumference iicnaite turned to exactly 
fit in the first boiler ring. An angle iron riveted around 
the smoke-box ring takes the rivets by which the jin. 
smoke-box steel front is secured. This front projects 
outwards beyond the ,,th steel boiler sheathing, which 
for the sake of a parallel appearance over the telescopic 
rings of the boiler stands 17 from the barrel of the smoke- 
box and diminishes to 1}in. at the largest ring of the boiler, 
the intervals being filled by a skeleton iron framing; the 
vertical sheathing joints are concealed by polished brass 


| with the steel crown stays already mentioned. 


| bands. The steam dome is of steel in. thick in its cylindrical 


part; it is riveted to a jin. flanged saddle seating, which 
in its turn is secured to the last boiler ring by a double 
— rivets through a reinforcing strap ring of jin. 
steel, 

The back of the fire-box shel] just above the direct 
transverse stays is stiffened with two T irons or steel 
girder stays, each formed of two L steel plates riveted 
together. To these are pinned two longitudinal direct 
stays tied in to the hip plates on each side of the boiler 
in place of the usual palm stays of curved-top fire-boxes. 
A single girder stay is fixed across the front tube plate 
within the steam space, and each of its two ends are bent 
back and secured to the barrel with six rivets. 

The crown or vertical stays, 242 in number, are screwed 


‘into both sheets, and further secured by nuts at both 
their extremities ; the two first rows, starting from the 
| tube plate, are dilatable stays. 


Above the front water 
space, and below the tubes, five stays connect the fire-box 


to the rearmost boiler ring. The hollow copper screwed 
_ stays are }jin. diameter, excepting the two upper hori- 


zontal rows around the fire-box, and the two vertical rows 
next to the corner seams which are lin. in diameter. The 
pitch of the screw and depth of thread are the same as 
The 
central hole is jin. diameter, and is opened out on the 
inside after riveting. 

The tubes (140) are Serve's, solid drawn from mild 
steel, and are given an inclination of 1 in 40. After 
removal of the ribs for 44in. at either end, the ex- 
tremities are expanded with a Dudgeon mandril, and 
then riveted over. They are only jin. thick, with 
nine ribs to each tube of the same thickness—,j},in.— 
projecting jin. into their inside diameter of 2,%in., and 
giving a total air-space area of 4°58 square feet. 
Between centres they are spaced 3}in. 

Single rows of rivets are employed in the seams of 
the fire-box and between the shell and the foundation 
ring. The rows are double for the shell seams. All 


transverse seams of the barrel and fire-box shell, the 
vertical seams of the dome and of its saddle-seating 


on the boiler are double-riveted. The longitudinal 
seams are butt-jointed with double cover straps. The 
inside strap is double-riveted, and the outer strap 
single-riveted. Single rows of rivets are used for the 
smoke-box ring, its tube plate, and for the transverse 
seams of the dome. ll the rivets used in the boiler 
are of special Swedish iron, and all holes are reamed 
out to lin. The lower rivets of the fire-hole ring 
are protected by the turned-over lip of the ring. 
A deflector plate, and a register slide for introducing 
air on the fire, are fitted to the door. 

The grate is divided into three panels of 52 cast iron 
bars, cast in 39 groups of four each, or 156 in all; at the 


~| front end there is a drop-fire grate, worked by a screw froim 


the foot-plate. This latter grate is composed of ten trans- 
verse wrought bars of twice the thickness (fin.) of the 
fixed bars, and of which six are 3ft. 1}in. in length, and 
four 3ft. }in. in length. Between all bars the air-spaces 
are in. A brick arch, 4ft. long, is supported by two 
bearers resting on the heads of two screws at each end. 

In the smoke-box the spark-arrester is formed of j,in. 
transverse round wires with jin. spaces between each, 
and is placed on a level with the blast nozzle to which it 
drops slightly from the tubes. A segment of the game 
grating closes the space against the smoke-box opening. 
The regulator of the ordinary vertical pattern works 

n a seating of plate brass. The regulator-rod passes 
ong outside the boiler and traverses the dome through 
two stuffing-boxes. All steam pipes throughout are of 
copper. 

To accommodate the widely-varying volumes of the 
exhaust in such a locomotive the biast nozzle is adjust- 
able from a minimum area of 8°8in. to a maximum area of 
43°8 square inches. 

The two 24in. Adams’ pop valves placed one on each side 
of the dome are set to commence blowing off at 3 Ib. less 
than the full pressure marked in red (201 1b.) on the Bourdon 
gauge, which indicates beyond up to 241 lb. The escape, 
moreover, is limited, not to allow the pressure to fall 
more than 3 lb. A blowing-off engine is almost as rarely 
noticed in France as a piloted train. Wash-out plugs 
are fitted in the foundation ring on the fire-box sides, on 
the water-space in front, on each of the upper corners of 
the fire-box, above the fire-door, at the corners of the 
fire-box back plate, at the lower side of the smoke-box 
tube plate, and beneath the largest ring of the boiler 
barrel. The water-filling cock is fixed in the front water- 
space of the fire-box. There are two injectorsof 3in. and 
33in.—Friedmann’s “‘H ”’ series—fitted on the left and 
the right sides of the cab respectively. The rest of the 
boiler fittings are principally a Bourdon steam gauge, 
three test cocks placed in a vertical line, a water gauge, 
the blower handle, the Westinghouse pump and brake fit- 
tings, the low-pressure starting valve, a steam hose connec- 
tion for cleaning out the tubes and other purposes, handles 
for the Gresham and Craven steam sander as well as for the 
hand-sanding tubes and the whistle, besides two small 
Bourdon gauges—one for the receiver, marked at 60]b., 
and the other for the Westinghouse air reservoir, marked 
at 701b. All the holes for the boiler mountings are nade 
extra large in the lagging to allow of easy repairs, and 
have screwed cover plates. The wash-out holes have 
countersunk iron seatings riveted to the boiler. The 
chimney, of sheet steel jin. thick, and fixed to a cast iron 
base, is provided with a cap damper, pivoted on a rod in 
its rear. Some of the series have wind breakers in front 
of the orifice. The smoke-box doors are covered behind 
with deflectors. 

The mild steel side frames are strongly braced in by 
the various attachments, i.¢., the buffer beam and draw- 
bar frame; by the low-pressure cylinders; by the steel 
casting frame, to which is bolted the bogie pin and the 
spherical iron side bearings resting upon the bogie frame ; 
by the cast steel well or caisson, to which are bolted 
the high-pressure cylinders; by the transverse frame 

late behind the fire-box, and by the draw-bar frame and 

eam. As far as has been possible all parts are riveted, 
though bolts are used wherever the pieces may have 
occasion to be dismounted. 

The boiler is supported at its fire-box end by simple 
brackets riveted on the rear of the shell sides and sliding 
on the edges of the frame. At the forward end of the 
shell sides hook brackets are riveted, and rest upon the 
frame and upon an extra bearing surface formed by angle 
irons riveted to the outside of the frames, ard having at 
their upper sides lips engaging in the hooked brackets. 
Transverse movements are steadied by a short plate 
riveted on the back of the fire-box and guided between 
two plates riveted on the transverse frame which braces 
the side frames behind. 

The cab is especially roomy—probably the most com- 
modious of any built on French engines. It is of steel 
plates, 4in. thick, and the roof is carried on curved [ sup- 
ports. A large colza lamp drops into it from the top. 
The footplate. running boards, and front platform, have a 
maximum width of 9ft. 24in., and vary between jin. to 
din. in thickness. Steps are placed for mounting the 
engine at either end with vertical hand rods above them. 
Handrails extend all round the boiler. The side windows 
are fixed, and the front glasses are pivoted vertically in 
their centres, and provided with regulating catches. 

The bogie frames are of steel 1,,in. thick, and measure 
outside 6}ft. wide by 10ft. 1lin. long. The pin, bolted to 
the frame below the cylinders, is displaced backwards 
72in. nearer to the trailing axle. Its neck is turned down 
slightly to give it a slight clearance in the upper sides of 
its collar. Lateral shocks are taken up by two 4}in. 
diameter helicoidal springs, aligned transversely with 
the pin’s axis. These have a wound section of 1,},in. 
square, and, when free, each has a length of 194in. and 
yields jin. per ton of compression, or jin. flexion and 2} 
tons compression when adjusted in its place on the 
traversing rod. A total lateral play of 1fin. is allowed to 
the collar and its sliding framework. At this maximum 
displacement the compression is nearly 74 tons, and the 
flexion of the spring descends to jin. The guard irons 
are attached to the truck frame, and are very much open 
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to the theoretical objection made to this mode of fixing, 
on account of the kward position of the bogie pin 
adding to the leverage that would be exercised against the 
maintenance of a straight line when any heavy object was 
encountered lying obliquely to the rails. 

The engine air brake works four cast iron brake shoes 
acting behind the trailers and in front of the leaders. A 
clearance of no more than 3in. at the maximum is allowed 
between the shoe faces and the tire, in order to avoid 
sudden shocks when the blocks are tightened up. All 
joints of the brakes are made loose, the gudgeons are 
allowed 5 millimetre in their holes after the lock nuts 
are tightened up, besides having a side play of 
1 millimetre. In front of the smoke-box are fitted 
bracket carriers for a disc, flag, and signal, and for the 
headlight, which is placed in front of and below the to 
of the smoke-box. Disc carriers are also fitted on se 4 
side of the front platform. The buffers are Belleville’s 
patent. 

The tender, one of the very high and broad six-wheelers 
of the Est, is coupled up rigidly by screws. The draw- 
bar pin is 2}in. diameter, and the usual side chains are 
attached to the draught beam hooks. The tenders carry 
6 tons of coal and 4400 gallons of water. 

These new engines are at present employed in regular 
service on the Paris-Milan route, working the distance 
from Paris to Delle on the Belfort line—290 miles—in 
two stages, of which Chaumont—164 miles—is the first. 
The usual train is composed of eleven corridor cars, one 
dining car, and two luggage vans, representing 250 tons. 
The first and only stop before Chaumont is at Troyes— 
104 miles—in 2h.3 min. On this section gradients are 
met of 1 in 166 sometimes for a length of 93 miles, and 
the curves descend to a minimum of 1950ft. radius. On 
such a gradient, and for a length of 9 miles, this engine 
has taken loads of 800 tons deadweight behind the tender 
draw-bar at a speed averaging 47 miles per hour, 
developing in its cylinders the effort of 1200 horse-power. 
With the boiler pressure at 201 lb. the effective pressure 
on the high-pressure pistons is 174]b. Again, with eigh- 
teen cars, viz., 8300 tons, and on the level, these engines 
have run,at a nominally continuous speed of 75 miles per 
hour—the maximum speed permitted in France. The coal 
used is the mixed’ slack known as “ demi-maigre,’”’ and 
for the larger part in a state of fine division, from the 
mines of Bascoup and Dourges, producing eight times its 
weight in steam with proper firing, and to keep a bright 
fire and yet prevent the coal from being sucked straight 
through the tubes, the firemen on these engines, as we 
frequently had opportunities of noticing elsewhere before 
the softer blast of doubly-expanded steam had come to 
aid in their task, do their firing so well and methodically 
that it might almost be termed scientific. Two or three 
rapid and carefully-spread rounds off the shovel every 
four or five minutes—the driver sometimes aiding in the 
rapidity of the operation by opening the door with a 
chain—accompanied by a momentary moderation of the 
front damper or of the blast nozzle openings, an occasional 
regulation of the register grating in the fire door, and, in 
dry weather, before firing, spraying on the coal from the 
boiler hose—ail this, while tending besides to keep the 
top of the brick arch and the tubes clean, and the pas- 
senger pleasantly oblivious to the penetrating qualities of 
demi-maigre and clouds of smoke, means incessant devo- 
tion of the fireman to his work, and enables him, even on 
the road from Paris to Belfort, to so maintain the pres- 
sure that it never falls, even on the most trying parts of 
the road, below 189 lb. 

The following are the principal dimensions :— 


Cylinders— 


High-pressure diameter .. .. lft. ]jin. .. 0-350 m. 
stroke .... .. 2ft.ljin. .. .. 0-640 m. 
Low-pressure diameter . 1ft. 0-550 m 
stroke .. .. .. 2ft. in. 0-660 m 
Thickness of cylinder walls, 
BP.andL.P. .. .. .. .. lin. &1jin -026 and -028 m. 
Travel of excentrics, L.P. and 
Maximum travel of valves, H.P. 5}in. 0-133 m. 
Length of ports, H.P... .. .. 108in. 0-270 m 
Width of ports, H.P. ..  ..  .. 0-035 m. 
Length of ports, L.P. .. .. .. ft. 4,,in 0-420 m 
Width of ports, L.P. .. .. .. 0-040 m 
Width of exhaust ports, H.P. 2yin. 0-070 m. 
L.P. 8hin 0-080 m 
Steam pipe— 
Inside diameter H.P. .. .. 8hin. 0-090 m 
Exhaust from H.P. (diameter)... 4in. + 0-100 m. 
Valves— 
Outside lap, H.P. and L.P. 0-027 m 
Insidelead, L.P. .. .. .. .. jim. . +» ++ 0-003 m. 
Angle of advance, forward and 
backwards .. .. .. .. .. Qdeg. 0 deg. 
Wheels— 
Driving, diameter. . 6ft. 8fin. 2-050 m 
Bogie, diameter .. .. .. .. 8ft. 5jin. 1-060 m 
Thickness of driving tires at 
Thickness of bogie tires at tread 2jin. 0-070 m 
Big-end pins(H.P.), diameterand 
Coupling-rod pins (H.P.), dia- 
meterand length . 4jin. x 3}in. 125 x -095 m 


Coupling-rod_ pins (L:P.), dia- 


meterandlength .. .. .. Shin. x 8jin. -090 x -095 m. 
Between driving-axle centres .. 10ft. a 3-050 m. 
Trailing axle to bogie pin .. 19ft. 11fin... 6-100 m 

Grate— 
Length along incline .. 8ft.8in. .. .. 2-510 m. 
.. 1-006 m. 
Tubes (Serve’s), 140— 
Inside diameter .. .. .. .. 23in. 0-070 m 
Length between tube plates .. i2ft. 5fin. .. 3-800 m. 
Heating surface (developed) 2097-2 sq. ft. .. 194-91sq. m. 
Fire-box— 
Heights inside, grate to crown. . (= ite 
Width, top i-219m 
1-006 m 
Length, top .. .. 2-420 
Heating surface .. .. .. 185-6 sq. ft... 12-60 sq. m. 
Total heating surfaces. . . 2232-8 sq. ft. 207-51 sq. m1 
Boiler barrel— 
Fire-box shell, length .. .. 8ft. 10}in. .. 2-715 m. 

” » Width,top.. .. 4ft.9Jin. .. .. 1-456m. 

»  bottom.. 3ft. 1lZin. .. 1-204 m. 
Average diameter of boiler rings 4ft. 9gin. 1-463 m 
Total length of barreland smoke- 

Axis of barrel above rail .. .. Sft. 5}in. 2-580 m. 


Smoke-box, length inside .. 5ft. lin. 1-550 m. 
Dome, height .. .. .. .. 2ft. Thin. 0-800 m. 
» diameter inside 2ft. 0-800 m. 
Chimney— 
Height from smoke-box . . 2ft, .. 0-852 m. 
Diameter, minimum .. .. .. 64in. .. 0-460 m. 
inside at top lft. 9}in. .. 0-550 m. 
Height from rail .. .. 13ft. 9in 4-200 m. 
ine, em 52, 
ded (i.¢., 4in. of water 
above the fire-box crown and 
946 Ib. coal on the grate).. .. 57-0 .. .. .. 58,000 
Total hung upon the journals .. 42-0 .. .. .. 42,715 
Under the tires, drivers .. 33-4 .. .. .. 34,000 
23-6 


THE ELECTRIC POWER BILLS. 


Rererrine to our article last week on the electric 
power supply Bills. In view of the numerous points 
raised by counsel on the pronouncement of the Com- 
mittee which we quoted giving their idea of what the 
position of power companies should be as regards the 
local authorities, the Committee have since thought fit 
to amplify and define their statement, which, since it 
contains very important matters of principle, we give 
below. The statement was made in reference specially 
to the South Wales Bill, but it offers a very clear idea of 
what the Committee thinks should be generally the 
position of companies supplying electric energy specially 
for power. It is as follows :-— 

‘«The powers of the company for the supply of electricity under 
this Act shall be subject to the following provisions :— 

‘**(1) Electricity shall be supplied under this Act only (a) for 
supply in bulk to authorised distributors ; ()) for the purpose of 
providing power and for the lighting by any person to whom it is 
so supplied for power of any premises in any part of which the 
power is utilised... . 

‘*(2) Electricity shall not be supplied under this Act by the 
company in any area being at the passing of this Act the area of 
supply of any authorised distributors, except with the consent of 
those distributors, but that consent shall not be unreasonably with- 
held. If any question arises whether that consent is unreasonably 
withheld or not that question shall be determined by the Board of 
Trade. The consent shall be deemed to be unreasonably. withheld 
if the authorised distributors are not willing and in a position ta 
give the requisite supply upon reasonable terms and within a 
reasonable time, but in considering what are reasonable terms and 
what is a reasonable time, the Board of Trade shall, amongst 
other things, have regard to the terms upon which and the time 
within which the company are willing and in a position to give the 
su 


ly. 
m3) If at any time after the passing of this Act, any local 
authority or company become authorised distributors in any area 
within the area of supply under this Act, the company shall be 
subject to any provisions which may be made by the Act or 
Provisional Order under which the distributors become authorised 
as to the taking over of any supply then given by the company 
for use exclusively within the area of supply of the distributors. 

‘*(4) Nothing herein contained shall prevent the company from 
applying for Provisional Orders under the Electric Lighting Acts, 
1882 and 1888, 

**(5) Nothing in this section shall authorise the company to 
supply electricity for lighting other than the lighting specially 
mentioned in this section. In this section the expression ‘autho- 
rised distributors ’ means any local authority, company, body, or 
— authorised by Act or Provisional Order confirmed by 

arliament to supply electricity within the area of supply.”. . . 

Even as amplified and settled by the Committee, there 
can be no doubt that this pronouncement, while useful 
as bringing a number of questions to a head, still leaves 
many very important points in an unsettled and puzzling 
position. For instance, the company is restrained from 
doing lighting except on premises where power is sup- 
plied, though there is no definition of what is the smallest 
unit of power or the minimum hours during which such 
power shall be used. We donot grumble at this decision 
in itself, but why not have gone further and allowed the 
supply of light generally, provided the company could 
supply it cheaper than any other undertaker? It is 
obvious that under Section (2) there is matter for much 
difference of opinion and for long, complicated, and ex- 
pensive arbitrations, while the ever-increasing functions 
of the Board of Trade are still further enlarged. 

It would be very interesting to know how far these 
are the real views of the Committee after hearing the 
evidence or whether, feeling generally that power supply 
of the character contemplated was desirable, these are the 
most lenient terms which they think there is any chance 
of a company obtaining from Parliament in its present 
temper, and in the present attitude of municipal authori- 
ties towards such enterprises. 

A great part of the remainder of the time of the Com- 
mittee has been taken up by the consideration of the 
questions of maximum dividend and sliding scale, and to 
some extent of overhead wires. The Committee have 
come to the conclusion that the standard dividend should 
be 8 per cent. cumulative instead of 10 per cent., which 
has been the usual figure in gas and water companies’ 
Bills. Further, although they were against it at first, on 
the representation of counsel they have agreed to adopt 
a sliding scale based on a standard price on the principle 
that for each 5 per cent. reduction to consumers on the 
standard price the company shall be allowed to pay to 
their shareholders an additional dividend of 1 per cent., 
the decision of the Committee being in these words :— 

‘The Committee adhere to the decision which they came to, 
that the standard dividend should be fixed at 8 per cent., but 
having heard the argument of counsel they agree that a sliding 
scale should be adopted, the principle of the sliding scale being 
5 per cent. discount on the amount charged, and the raising of the 
dividend 1 per cent. IT am stating it in general terms ; this will 
have to be worked out.. The Lancashire and Durham schedules as 
annexed will be the standard price for Durham and Lancashire ; 
the standard price for South Wales will be 24d. That is the 
decision of the Committee, the sliding scale, the standard prices, 
and charges being subject to revision by the Board of Trade in ten 
years. e Lancashire and Durham schedules as amended are 
accepted. Of course we have to hear you on the South Wales 


schedule of prices.” 

The inquiry is now virtually at an end, and we presume 
the three Bills which we mentioned in our last issue in 
their amended form will shortly be reported to the 
House. 


The Durham and Lancashire Bills were drawn 


very carefully by men closely in touch with local autho- 
rities, and well aware of their attitude towards private 
enterprises. Knowing what the opposition was likely to 
be, these Bills were drawn up by their promoters less on 
lines which they thought would be most equitable or 
most advantageous either to themselves or to the district 
served, than from the point of view of what there was a 
chance of getting through. The wisdom of this course 
has been justified so far that these two Bills have passed 
through without being seriously curtailed in what they 
asked for. The South Wales Bill, however, was drawn 
on broader lines, and with the object of looking at the 
matter more exclusively from its engineering and prac- 
tical sides, and with less reference to the way in which 
these aspects of the question might be modified by the 
attitude of the local authorities. Consequently the South 
Wales Bill, as passed by the Committee, confers con- 
siderably less in the way of powers than was asked for. 

There seems a consensus of opinion that the sliding 
scale of prices fixed by the Committee are fairly equit- 
able, and are such as need not be quarrelled with, pro- 
vided that the position was a better one from other points 
of view. It is, however, a little difficult at present, until 
the Bills as amended have been printed, and there is time 
to consider them as a whole, to express very definite 
opinions on the amendments. 

We therefore propose referring to the whole question 
again in a later issue. In the meantime we may say that 
from information which reaches us we understand that 
the Municipal Association are making great efforts to get 
the Bills as amended in Committee thrown out in the 
House of Commons on third reading, which we consider 
would be a disastrous result from the point of view of the 
trading and manufacturing community. There is -no 
doubt that the Committee have already put such limita- 
tions on private enterprise that it will need great perse- 
verance on the part of the promoters of the schemes’ to 
carry them through and make them a commercial 
success. Wedo not think that any serious evidence has 
been offered in the course of the inquiry to show that 
there is the least chance that the municipalities them- 
selves are likely, at any rate within a measurable period 
of time, to take up the matter in the way in which these 
companies propose to do it, while evidence has been 
unanimous on the great value of a comprehensive system 
of power supply in manufacturing districts. Consequently 
if by an alliance with the Irish vote, as is rumoured, or in 
any other way, the Bills are thrown out, the result can 
only be another heavy blow to English enterprise, and the 
— disastrous because inflicted by Englishmen them- 
selves. 


LIGHTING RAILWAY CARRIAGES BY 
ELECTRICITY. 


A system of lighting railway carriages by electricity, using 
direct current generated by a combined steam engine and 
dynamo carried in the train, and without the auxiliary aid of 
storage batteries, is being introduced by the Westinghouse 
Company in the United States, and has already been put in 
service on two railways. A somewhat similar system was 
introduced to a limited extent some years ago by the Pull- 
man Palace Car Company, but in this case a storage battery 
plant was used. In the newer system, the generating plant 
is placed against one end of the baggage car—or luggage van. 
A Westinghouse vertical inverted steam engine of 25 horse- 
power is used, having cylinders 74in. by 7in. Steam is sup- 
plied by pipe connections from the boiler of the locomotive. 
The engine is directly connected to a Westinghouse dynamo 
of 174 kilowatts, delivering current at 125 volts. The engine 
and dynamo run at 400 revolutions per minute, and are 
mounted on one bed-plate, the extreme dimensions being as 
follows :—8ft. 6gin. in length, 3ft. 3in. in width, and 4ft. 8in. 
in height. The weight is about 2} tons. Upon the end of 
the car are mounted the volt meter, ammeter, fuses and 
rheostat. The conducting wires are led through the train, 
having plug connections between the carriages. Flexible 
wires or cords allow of the lamps being placed in any desired 
position, which is more convenient for reading purposes than 
when all the light is furnished by lamps in the roof. 

The system is in use on two express trains of the Chicago 
and North-Western Railway running between Chicago and 
Saint Paul, and consisting of eight or nine large cars about 
60ft. long. Incandescent, lamps of 16 candle-power are used, 
with an aggregate of about 608 candle-power in each car. 
The sleeping and dining cars have fifty to sixty lamps each ; 
coaches, thirty-five to forty lamps; and baggage cars, twelve 
lamps. India-rubber cushions are put beneath the engine 
bed-plate to prevent vibration of the baggage car, and a 
special device for muffling the sound of the exhaust is used. 

The engine and baggage car are not attached to the train 
at Chicago until a few minutes before the train starts, and in 
the meantime a connection is made by which current is 
supplied to the train from the electric lighting system of the 
terminus. When the baggage car is coupled on, and the 
electric connections are made, there is no appreciable effect 
on the steadiness or brilliancy of the light. At Saint Pauk 
the engine is already attached to the train when it comes 
into the station ready to take on passengers for the returm 
trip. At one intermediate station the dining car is cut off, 
and during this time a connection is made with the lighting 
circuits of the station. There is one change of engines, but 
this is made late at night when nearly all the lights have 
been extinguished, and what light is needed is furnished by 
the gas Jamps which form the auxiliary light for the carriages. 
This system of lighting is only adapted to certain express 
trains which are regularly made up of the same carriages. 

Some years ago a similar system was tried on the London 
and North-Western Railway, the engine and dynamo being 
carried on the tender, and supplied with steam from the 
boiler of the locomotive. 


TuerE is a general disposition on the part of the 
planters of Cuba to provide themselves with better facilities for 
working their lands. The greatest demand at present is for the 
double-disc plough, which seems to answer the purpose for the hard 
el@y soil of buba better than any other. The plough is arranged 
with a sharp wheel, which not only revolves but at the same time 
pushes its way through the soil. A knife borders on the wheel 
and keeps it clear of clay. The plough has been tested, and has 
proved a great success in all parts of the island. 
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STEAM TIPPING WAGON 


THE THORNYCROFT STEAM WAGON COMPANY, LIMITED, CHISWICK, BUILDERS 


THORNYCROFT’S STEAM TIPPING WAGON. 


ConsiDeRING the comparatively shozt period which has 
elapsed since its inception, the heavy motor vehicle can be 
fairly said to have established itself as a useful and economical 
medium for the handling of refuse such as local public 
bodies have to deal with. It is somewhat remarkable that it 
should so-soon have been able to overcome the prejudice and 
ultra-conservative tendencies of the average London vestry- 
man; for it cannot be said that he had any previous ex- 
periences to guide him. The estimates as regards cost of 
mainfenance could only have been academic, and the initial 
outlay for a steam wagor is by no means trifling. Notwith- 
standing all these drawbacks, the steam motor wagon is now to 
be met with in many quarters of the metropolis daily fulfill- 
ing its public functions, and the vestries which have so far 
tried the experiment are said to be so well satisfied that they 
are having further vehicles built. The Strand Vestry are the 
possessors of a steam wagon, built by the Thornycroft Steam 
Wagon Company, Limited, Chiswick, of which we give an 
illustration above. In almost all respects it resembles 
the vehicles made by this firm which have been illustrated 
in these pages, the only real difference being in the body. 
In the engraving a tipping body is shown. It turns upon atrans- 
verse pivot, and is readily raised and lowered by hand by means 
of the screw shown at the front end. The tipping body is made 
fairly light, and can readily be removed altogether and replaced 
by a water tank for street sprinkling, so that the periods of 
enforced idleness of the wagon are reduced to a minimum. 
This is a highly important feature, for the economy of heavy 
steam vehicles is greatest over long periods of work. The 
engines are of the horizontal compound reversing type, boxed 
in, and drive a countershaft by spur gearing, the motion 
being communicated to the axle by means of double helical- 
toothed wheels. The engines are capable of indicating 
25 horse-power at 450 revolutions. The wheels are driven 
from the axle by plate springs—an arrangement which we 
illustrated in THe EncGinver of August 4th, 1899. The 
boiler is of the Thornycroft water-tube type, the tubes, both 
inside and outside, being easy of access for cleaning. Nickel 
steel and aluminium have been largely used in the construc- 
tion of the frame, and the wheels are of wood mounted on 
metal naves, with charcoal iron tires. This wagon may be 
observed almost every day at work in the Strand district, 
amongst the busy traffic, sometimes with, and at other times 
without, a trailer. There is rarely any visible exhaust of 
steam or smoke, and horses take little notice of it. 

We append a table of figures in which the estimated cost 
of collecting, carting, and tipping house and road refuse by 
steam wagon is given, the estimate being based on actual ex- 
perience of work done for the Chiswick, Chelsea, and Camber- 
well vestries. We believe these figures work out very much 
jess than those obtained from horse haulage. It will be seen 
that the cost per cubic yard of material handled comes out 


at 1s. 234. 


Capital outlay— £. 8. d. 
Annual expenditure— : 
Interest at 4 per cent. per annum Aba 
Wages ; one driver at 308. .. .. .. .. .. .. 78.00 
Wages ; three fillers at 21s. each 163 16 0 
Fuel (coal or coke)... .. .. .. 45 0 
Adjustments and repairs 52 0 0 
Oiland stores .. .. .. 10 0 0 
£446 16 0 
Annual performance— 
Cubic yards collected, carted, and tipped per working day 25 
Total cost— &. 8. d. 
Per cubic yard collected, carted, and tipped.. 01 2 


REPORT ON THE 1000-MILE MOTOR-CAR TRIAL. 


WE have received the report and awards of the Judges’ 
Committee in connection with the recent trial promoted by 
the Automobile Club. The Committee was comprised of the 
following gentlemen :—Prof. Archibald Barr, Prof. Hudson 
Beare, Mr. W. Worby Beaumont, Prof. C. Vernon Boys, 
Prof. D. S. Capper, Mr. Dugald Clerk, Mr. Bryan Donkin, 
Prof. Hele-Shaw, Major H. C. L. Holden, Sir Willidm H. 
Preece, Prof. Boverton Redwood, Sir David Salomons, Bart., 
Mr. James Swinburne, Prof. William C., Unwin, and Mr. 
A. F. Yarrow. 

The report states that out of the sixty-five vehicles which 
started, all except a few which ought not to have started, 
covered the whole, or greater part, of the course. The judges 
wish to draw attention to the extremely satisfactory progress 
which has been, and is being, made in the construction not 
only of the carriages generally, but in the arrangement, 
accessibility, and workmanship, particularly in this country, 
of the transmission and other gear of many of them. 
Marked improvement has also to be noted in the carriage- 
builders’ work of several carriages, the carriage builders 
having realised the possibility of and necessity for lightness 
of construction, combined with comfort and _ elegance. 
Aluminium has been used successfully in making these 
bodies, and the same metal has been largely employed in the 
fixed parts of the machinery. The reduction in weight which 
has been thus effected by some British manufacturers has 
had «a marked effect upon the hill-climbing powers and 
efficiency of the cars as a whole. ; 

The Judges’ Committee wish to place on record that 
inquiries tend to show that, most of the failures of vehicles to 
obtain.good records on various stages were due, not to the 
failure of motor or of the transmission gear, but to structural 
weaknesses in other parts of the cars. For example, break- 
age of.axles occurred in three instances, and the punctures of 
pneumatic tires were especially responsible for delays. The 
Committee. trusts that manufacturers of wheels, springs, 
axles, and tires will turn their attention to the manufacture 
of suitable material, design, and proportion. 

AWARDS. 

Section I.—Vehicles entered by manufacturers or agents. 

Class A: Vehicles declared at a selling price of £200 or less. 
—lst prize, 10 per cent. of prize fund, Benz Ideal ; 2nd prize, 
each 5 per cent..of prize fund, Locomobile steam car; New 
Orleans voiturette. 

Class B: Vehicles declared at a selling price of more than 
£200, but not more than £300.—1st prize, 10 per cent. of prize 
fund, Wolseley voiturette; 2nd prize,.5'per cent. of prize 
fund, Motor Car Company’s Triumph ; 3rd prize, 3 per cent. 
of prize fund, De Dion voiturette. - ' 4 : 

Class C : Vehicles declared at a selling price of more.than 
£300, but not more than £500,—1st prize,-10 per cent. of 
prize fund, Daimler Company’s cars; 2nd prize, 5. per cent. 
of prize fund, Motor Manufacturing Company’s cars. 

Class D : Vehicles declared at a selling price of more than 
£500, no awards. 4% 

Class E (a): Motor cycles carrying one person only, no 
awards. a, j 3 
_ Class E (b): Motor cycles carrying two persons.—1st prize, 
10 per cent. of prize fund, Ariel quadricycle ; 2nd prize, each 
5 per cent. of prize fund, Ariel tricycle with whippet trailer ; 
Century tandem. 

Class F : Public service vehicles.—No awards, J 

Twenty-seven per cent. of the prize fund is reserved for 
Section II. 


Section II.—Privately-owned vehicles. 

It is recommended that the gold medal for the vehicle 
which, in the = of the judges, is the most meritorious, 
irrespective of c the owner having accompanied the vehicle 


throughout, and having driven and steered at least half tke 
distance—should be awarded in respect of vehicle, No. al7, a 
12 horse-power Panhard car, owned by the Hon. C. S. Rolls. 

The silver medal for vehicles which have successfully 
accomplished the trial—the owners having accompanied their 
vehicles throughout, and driven and steered at least half the 
distance—should be. awarded in respect of the following 
vehicles :—Class A: Mrs. Bazalgette’s Benz Ideal. Class B: 
Mr. Robert Phillips’ Mors voiturette. Class C: Mr. Frank 
H. Butler’s 6 horse-power Panhard; Mr. T. B.° Browne’s 
6 horse-power Panhard ; Mr. Ernest Pitman’s 6 horse-power 
Daimler; Mr. C. K. Gregson’s 6 horse-power Daimler; Mr. 
J. D. Siddeley’s 6 horse-power Daimler; Mr. Wm. Exe’s 
6 horse-power Daimler. ClassD: Mr. J, A. Holder’s 12 horse- 
power Daimler; Mr. E. M. Iliffe’s Enfield quadricycle. 

Bronze medals for vehicles which successfully accomplished 
the trial, and in respect of which neither a gold nor silver 
medal has been awarded, should be given in respect of the 
following vehicles :—ClassC : Mr. Alfred Harmsworth’s 6 horse- 
power Daimler carriage; Mr. Edward Kennard’s 8 horse- 
power Napier; Mr. H. Edmund’s 6 horse-power Daimler. 
Class D: The Hon. John Scott Montagu’s 12 horse-power 
Daimler. - 

The Committee recommend that the medals given by the 
Automobile Club de France be awarded to the three vehicles 
which in their opinion are, irrespective of section or class, 
the second, third, and fourth in merit, viz.:—(1) Silver-gilt 
medal, Mr. Kennard’s 8 horse-power Napier car; (2) silver 
medal, Wolseley voiturette ; (3) bronze medal, New Orleans 
voiturette. 

An appendix to the report gives very fully in tabular form 
the performances of the cars on each day of the tour. 

Sir David Salomons signs and approves the report and 
awards subject to dissent from placing the Locomobile car- 
riage for a prize, on the grounds that, at the present time, 
the ‘“‘ Locomobile does produce visible steam contrary to 
the 1896 Locomotives on Highways Act. Also, the boiler 
interior is virtually inaccessible ; consequently, until these 
defects are limited, the carriage should receive no mark of 
commendation whatever. 


THE INSTITUTION OF CIVIL ENGINEERS. 


A LARGELY-ATTENDED reception was held by the Institution 
on Friday night at the Guildhall, the use of which had been 
granted by the Corporation of the City of London. The 
guests were received by Sir Douglas Fox, the president, 
and Lady Fox. Invitations were issued for over 4000, and 
about 3500 were present. Music was provided by the 
string band of the Royal Artillery, which performed in the 
Guildhall. In the Council Chamber a concert was given by 
students of the Royal Academy of Music, and in the library 
glees and part-songs were sung. The visitors also had an 
opportunity of inspecting the loan exhibition of paintings by 
British artists, and in the library a selection of interesting 
antique MSS. was on view. The competition designs, includ- 
ing Mr. E. W. Mountford’s successful plans, for the New 
Central Criminal Court, were also shown. 


Berore the Select Committee of the House of Commons 
which is considering the measure promoted by the London County 
Council, to construct a tunnel under the Thames between Rother- 
hithe and Ratcliff, Sir Alexander Binnie, engineer to the County 
Council, said the proposed tunnel ran for 1662ft. under the river, 
and the total length, with approaches, would be one and a-quarter 
miles. The eg sy would be 1 in 34 feet, but a portion 
was flatter than that. The same gradient had been found to work 
well at the Blackwall Tunnel. The outside diameter of the tunnel 
larger than that of the Blackwall Tunnel—380ft. 
ins t. 
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RAILWAYS IN CHINA. 


ly our impression for March 18th, 1898, we publisbed 
an article from the pen of our special commissioner on 
Railways in China. That article was fully illustrated. 
At the present juncture we believe that the following 
summary of the history of railway enterprise in China 
will be found to possess some interest. Those of our 
readers who desire further information will do well to 
refer to the articles of our special commissioner on 
** Modern China.” 

It is now about thirty-five years since Sir R. Mac- 
donald Stephenson first visited China with the view 
of introducing railways into that country. He was 
received with enthusiasm by the people, whose pre- 
judices appeared to have been overcome; and rail- 
way construction was deemed to be a thing of the 
near future. But there was another powerful factor 
which had to be reckoned with, namely, the oppo- 
sition of local governors, who feared that railways would 
interfere with their privileges in turning their local taxing 
powers to the best account for themselves. The climax 
was probably reached when Sir Macdonald pointed out 
that railways would afford the best possible facilities to 
the Chinese Government and authorities for collecting all 
legitimate taxes. Be thatas it may, no progress was made, 
a result to which the very completeness of the scheme 
which Sir Macdonald placed before the authorities may 
even have contributed. This scheme embraced the 
bringing of Calcutta into railway communication with 
Pekin, so that his motives may have been misunder- 
stood. 

But although the matter was virtually dropped by 
Sir Macdonald Stephenson, it was soon afterwards 
actively taken up by others. It occurred to those who 
were interested in the matter that a short line at one of 
the ports amenable to European influences might prove 
successful as the forerunner of a more extended system. 
Accordingly, in 1865, a company was formed for con- 
structing a line of railway from Shanghai to Woosung, 
which would thus supersede the changeable and difficult 
navigation of the river between those points. Professor 
Henry Robinson, C.E., was appointed engineer, and he 
surveyed the line and prepared the plans of the route, 
taking every precaution against interfering with vested 
interests. Prominent amongst those who have, from the 
first, been identified with the introduction of railways 
into China is the firm of Jardine, Matheson,and Co. This 
tirm have always cordially supported the various efforts 
in that direction, and in the present instance they came 
to the conclusion that the only way to attain the desired 
object was to acquire the land by degrees, and to make 
This was a tedious, difficult, 
and costly process, but in course of time the end was 
partially accomplished, and by 1872 a certain quantity of 
land had been acquired. 

At this juncture there appeared on the scene another 
gentleman who had given considerable attention to the 
question at issue. This was the late Mr. Richard C. 
Rapier, of the firm of Ransomes and Rapier, of Ipswich, 
and who has left behind him an interesting monograph of 
the first railway in China. That gentleman, unconscious 
of Messrs. Jardine, Matheson and Co.’s proceedings, con- 
ceived the idea that the introduction of railways might 
be effected by first sending some engines, carriages, 
and rails—sufficient for a ten-mile length of light rail- 
way—to the then Emperor of China as a present 
on a special occasion. The expectation was that if 
the Emperor once tasted the pleasures of a short 
railway trip, he would immediately desire an exten- 
sion of his ride. The project took definite shape 
in 1873, the late Duke of Sutherland being the 
first to associate hmself with it. The King of the Bel- 
gians subsequently took an active interest in it upon 
the initiative of Mr. Rapier. The movement was warmly 
supported diplomatically by British and Belgian states- 
men, and financially by a number of large manufacturing 
firms, and by individuals. It was, however, seen that the 
proposed step would be highly impolitic, and the project 
was therefore abandoned. In expressing his regret at 
the impracticability of the scheme, which, if carried out, 
would probably have had the effect of increasing the 
desire of the Emperor to see more of his subjects and of 
his country, Mr. Rapier wrote :—‘‘ Condemned to the 
secluded life of a palace and a garden, and the influence 
of four or five wives, it is not surprising that he soon 
found refuge from the troubles of life by quitting it. 
He died of a virulent attack of small-pox, about a year 
and a-half after his assumption of personal government.” 

But hope springs eternal in the contractor’s breast, 
and thus fortified, Mr. Rapier did not despair of an oppor- 
tunity arising for the introduction of railways into China. 
He therefore built a small locomotive which weighed only 
22 cwt., and Mr. John Dixon, who had also taken an 
interest in the matter, provided about half a mile of light 
rails and fastenings ready to be sent to China with the 
engine should opportunity arise. It was at length pro- 
posed to send the plant out to the Jardine-Matheson line, 
but that was incomplete, and the allotted funds were 
insufficient to carry it out. The difficulty was eventually 
solved by Mr. Dixon undertaking to complete and equip 
the line for £20,000 cash—that being the balance of the 
railway company’s capital—and £8000 in shares. The 
Shanghai-Woosung Railway was in course of time made, 
and it was opened on July 1st, 1876, and on October 20th, 
1877, it was ruthlessly destroyed, having been purchased 
by the Chinese authorities for that express purpose, after 
several reprehensible endeavours to procure its demolition 
by the native mob had failed. Portions of the rolling 
stock and plant were sent to Formosa, the remainder 
being thrown into the Yang-tse River. 

Later on, however, the Shan-hai-kwan-Tien-tsin Rail- 
way was made, and another era dawned on China in 
respect of her railways. Their importance was officially 
recognised, and in 1896 a Director of Railways was 
appointed. This was Shéng Ta-jen, who possesses 
remarkable astuteness and business ability. He controls 


the Chinese telegraph system, which was organised by 
‘Li Hung Chang, and he also controls the great ironworks 
at Han Yang. He is a director of the China Merchants’ 
Company, and it was he who created the Imperial Bank 
of China. Upon being appointed Director-General of 
Railways, Shéng at once threw his energies into the rail- 
way question, and succeeded in obtaining an Imperial 
edict for incorporating the Shan-hai-kwan line with his 
own projected great trunk railway from Pekin to Hankow, 
900 miles in length. He also promoted schemes of lesser 
magnitude, including the reconstruction of the Shanghai- 
Woosung line. It is unnecessary to follow the history of 
Chinese railways through subsequent phases, their ual 
development during the last few years is well known. 
New schemes have been proposed in all directions, and 


concessions have been granted to syndicates and com- 


panies of various nationalities, which nationalities now 
find themselves banded together to-day in the common 
defence of their subjects’ properties, and net of those 
properties alone, but of their own national interests. 

It has been well observed that the antipathy of the 
Chinese to western essentials of national progress is not 
confined to railways. In proof of this we may cite two 
instances which show that it extends to other industrial 
enterprises, when neither supported by native capital nor 
controlled by native influence. In the first case, a 
native company was formed in Shanghai about five-and- 
twenty years ago for establishing a cotton mill there. 
The erection of the factory was stopped for want of funds, 
but was ultimately proceeded with by another company, 
which was partly native and partly foreign. Directly the 
work of construction was resumed steps were taken to 
have the representative of the American firm which 
controlled matters secretly arrested on a trumped-up 
charge. He was deported to Nankin, but the conspiracy 
was so transparent that the American Consul refused 
to countersign the warrant, and so the matter fell 
through. The second case related to an electric light- 
ing company, which commenced business in Shanghai 
about fifteen years since. The natives readily intro- 
duced the new light into the theatres and public saloons 
within the radius of the concession. As soon, however, 
as the enterprise was fairly launched, and well on the 
way to success, the local authorities forbade the use of 
the electric light by all Chinese. At the same time 
they requested the foreign Consuls to order the Muni- 
cipal Council to remove all the electric lamps from the 
public streets. The Consuls promptly replied to this im- 
pertinent request in suitable terms, but the unfortunate 
natives in the foreign settlement were obliged to submit 
to the Chinese authorities, to whom they were civilly and 
criminally responsible. 


DOCKYARD NOTES. 


SoMETHING has followed the Navy League sandwichmen, 
for an order has reached Portsmouth to the effect that “the 
Inflexible is to be fitted with modern military tops.” Pre- 
sumably this means masts like those of the Canopus, such 
as are now fitted to all battleships except French ones. The 
stability of the ship may be increased a little by the change, 
but she was steady enough before, being 75ft. beam to her 
320 odd feet of length. It would have been more up-to-date 
had the tops been removed altogether, for seeing how the little 
masts of the Belleisle were knocked about, the fate of all large 
masts in action is certain. They will be brought down. 
Brought down, they will very probably foul screws and block 
guns. It is only custom that induces their use; few, if any, 
naval officers believe in them. As regards shooting, too, the 
tops are the most difficult places of any from which to make 
good shooting. 


THE 4°7in. quick-firers that are replacing the Inflexible’s 
4in. were first decided on nearly four years ago, They are 
now beiug placed. Unless, however, they are put right up 
above the boats and top hamper they will not be of much use 
in action; the Belleisle has taught what will happen to 
*tween-deck unprotected guns. The din. guns in the In- 
flexible are practically ’tween decks, for all that they stand on 
the upper deck.» 


Ow1nG to a fire at Cramp’s Yard, Philadelphia, which, it 
is said, destroyed the models, the Russian battleship Ret- 
visan and some United States warships will be delayed in 
completion. 


A TRANSLATION of THE ENGINEER’S articles on the Belleisle 
experiments, with a reduced facsimile of our diagram of hits, 
appears in Le Yacht this week. 


A Goop deal of nonsense has been written recently about 
the inclusion of the “‘ death-trap’”’ Sultan in the manceuvres. 
It comes out that she is to be used as a depétship for torpedo 
boats—a leaf out of the French book, and a very good leaf, 
too, probably. 


Tue German-built Japanese armoured cruiser Yakumo has 
sailed for Japan. Some changes have been made in the dis- 
position of her 12-pounders. There are now two up by the 
conning tower forward, two similarly placed aft, four on the 
upper deck above the four main-deck casemates, two right 
forward and two right aft. - In the original design the 
placing was slightly different. 


Tue Russian armoured cruiser Adiniral Nakhimoff has lost 
her brig rig. There is now a single top low on each mast, 
surmounted in the fore by a search-light platform. The tops 
are small and very low, while the search-light platform is not 
as high as the funnel. The Russians have evidently un- 
limited faith in search lights. The Nakhimoff, besides that 
on the foremast, carries two before the funnel, one abaft it, 
and one by the mainmast, all these being elevated. Lower 
down there are, no doubt, others, Below the foretop, a lofty 
bridge carrying small quick-firersis placed. The new turrets 
are very large, but we have not, so far, ascertained what they 


carry. 
ALTOGETHER fifty-five ships have been mobilised this year. 


Of these the Ariadne, Camperdown, Jaseur, besides some 
others, are specially ‘fitted for wireless telegraphy. The 


Majestic has also been fitted, and so, we hear, has the Diadem. 
The system is not Marconi’s, which the Admiralty found too 
expensive, but a product of the Vernon. The torpedo officers 
have charge of the installation in each case. The manceuvres 
this year will be entirely of a wireless telegraphy order, and 
those special correspondents who go afloat in battleships are 
likely to see little of what is going on. : 


WORKMEN’S COMPENSATION ACT. 


REDEMPTION OF WEEKLY PAYMENTS. 


AN important decision was given by the Court of Appeal on 
29th ult. in a case—Pattinson and Son v. Stevenson 
(respondent)—confirming an award by Judge Stonor, in the Maryle- 
bone County-court, as to the capital amount to be paid for the 
redemption of a weekly sum of £1 payable to a workman by his 
employers in respect of injuries resulting from an accident. Very 
short and imperfect reports only of a portion of the case having been 
published, the following information will no doubt prove of 
interest, and perhaps value, to many, especially employers 
and workmen. 

Upon the evidence in the case, and the arguments of counsel 
in the Court below, and an admission by the parties that the 
actuarial value of the weekly sum in question for the life of the 
workman was £750, his Honour gave the following findings and 
rulings which were contained in the note furnished to the Court of 
Appeal :—‘‘I held that there was no limit to the amount payable 
on the redemption of the weekly payment in question under the 
Workmen’s Compensation, Act, or otherwise. I found that the 
applicant was entitled to the actuarial value of the weekly pay- 
ment, viz., £750, less a reduction in respect of (1) the contingency 
of his condition bo ot Aaa y in which case the weekly payments 
would partially or wholly cease ; and also in respect of (2) the con- 
tingency of his dying at an earlier age than the average of human 
life contemplated in the actuarial value, and I deducted £150— 
— cent.—in respect of the same, and made an award for the 

emption of the weekly payments at the sum of £600, with costs 
of the application, the weekly payments to be continued for 
twenty-one days, and if an appeal be presented, pending the 


appeal, and the amount of all such payments to be deducted from 
e said sum of £600.” 
Upon the appeal Lord Justice A, L. Sir, in giving judgment, 


is reported only to have said that ‘in his opinion there was nu 
int of law involved in the case before the Court. The learned 
udge had all the facts before him, and he decided that a reason- 
able sum would be £600. There was an end to the matter. The 
other Lord Justices concurred, and the employers’ appeal was dis- 
missed with costs.” It would have been desirable to know what 
the Appeal Court said upon the question as to whether there was 
any limit to the sum to be paid for the redemption of a weekly sum 
prone as compensation, and also as to the deductions which the 
earned Judge of the County-court had made and specified, but it 
must of course be assumed that they concurred as to the principle, 
although perhaps not as to the amount. Ii may indeed be 
suggested that the learned Judge of the County -court, and the Uourt 
of Appeal, might have taken into consideration the question of a 
further deduction, viz., in respect of the possible insolvency of an 
employer and the difficulty of following his assets after his decease, 
but this would apparently involve an impossible inquiry, and there- 
fore could not be taken into account. 

Employers and workmen, at all events, will learn from all this a 
great deal as to the mode in which such applications may be dealt 
with by the Courts of Law, and it may be assumed that in future 
masters and also insurers will always endeavour to effect the 
redemption of the weekly sums payable as compensation by agree- 
ment with the workmen, and will rarely have recourse to arbitra- 
tion under the Workmen’s Compensation Act, 


New Dock at CLYDEBANK.—A start has been made by the Clyde 
Trust on the FF sor cxaep work connected with their new dock at 
Clydebank. Workmen are busy forming sleeper roads for cart traffic 
along some of the boundary lines of the site of the docks, It had 
been feared by many that, owing to the Trust’s satisfactory negotia- 
tions with the Renfrew dock authorities for the taking over of their 
dock scheme, that the Clydebank scheme would be indefinitely 
delayed, but these evident signs of an early start to the construc- 
tion of the head dock are reassuring. The making of the dock 
will give employment to large bodies of workmen, with consequent 
increased prosperity for the district. 


SMOKE ABATEMENT.—A few days ago a number of gentlemen 
interested in the smoke-abatement question, including Sir William 
Richmond, K.C.B., president of the Smoke Abatement Society ; Mr. 
Arthur Ventriss, surveyor and engineer to the Strand District 
Board of Works ; Mr, Atkinson, mechanical engineer to the London 
County Council; Mr. 8. Goodall, of the Acton District Council ; 
several medical officers of health, and a number of officers of the 
different sanitary authorities, were invited by Taylor Brothers, cocoa 
manufacturers, Brick-lane, London, E., to inspect the mechanical 
stokers fitted by Ransomes and Rapier, Limited, engineers, 
of London and Ipswich, to the boilers which supply steam to these 
works, The inspection demonstrated (1) that there was no smoke 
created ; (2) there was, as stated by Mr. Churchill, one of the 
directors of Messrs. Taylor Brothers, increased economy and 
efficiency to the extent of 25 per cent.; and (3) on the same 
authority, almost a complete immunity from wear and tear, the 
machines in two and a-half years having cost nothing in repairs, 
every part being in perfect condition, The coal used was that 
known as ‘‘small Derbyshire,” that previously used being best 
Welsh coal. We illustrated this form of mechanical stoker 
in THE ENGINEER for October 14th, 1898. We understand that 
it is being extensively used in London and the large manufacturing 
towns. 


Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineer: A. Kerr, to 
the Vivid, for the Melpomene on paying off, undated. Engineer ; 
J. F, A. Hastings, to the Vivid, for the Tiger, to date July 4th. 
Probationary assistant engineers: arles John Hawkes and 
William Floyd Rebbidge, to the Duke of Wellington, super- 
numerary ; Henry James Walter Tapp, Arthur William Reader, 
Harold William George Dunn Stidston, William Archibald Monk, 
Arthur Roberts Rice, Gerald West, Storey Aldwell, Ebenezer 
Joseph Allen, all to the Vivid ; Cecil Robert Tooth and Arthur 
Edwin Hurst, to the Pembroke ; Frederick Alexander and Camp- 
bell Sampson, to the Vivid; Ernest Nibbs and Harold Edwin 
Brook, to the Duke of Wellington; Alfred Howard Gorges, 7 
M‘Millan Russell, Fred. John Lewis Heath, all to the Vivid ; Ralp! 
Douglas Cox, Henry Smalley Briggs, John Wisdom, Harry Pon- 
sonby Mockenzie, all to the Pembroke; Vernon Aubrey Brook, 
Fred. John Pendrick, George Edward M‘Ewen, John Rory Macey, 
William Howard Clarke, William Clarke, Wilfred James Hawken, 
all to the Vivid, supernumerary ; Alfred Hume, Allen Dowman, 
Walter Robert Fendick, Ernest William Roberts, John Brian 
Barrett, Archibald Gordon Bremner, all to the Pembroke, super- 
numerary ; George Henry Hirtzel, Robert Douglas Nelson, Charles 
Gordon Ham, Ernest Graham Smith, Fred. William Bromley, Carl 
Benjamin Frank le Warn Rock, James William Steil, Hubert Goold, 
Richard George King, George Frederick Hubert Parsons, Roland 
Charles Miller, all to the Duke of Wellington, supernumerary ; 
Cobham Claude A. Stuart, to the Pembroke, supernumerary ; 
Harry John Symonds, to the Duke of Wellington, supernumerary. 
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RAILWAY MATTERS. 
Tue Rheidol Light Railway, which is urgently looked 
ing. 


for, is now entered for third 


In the first half-year the United States railways earned 
£110,450,858, over 13 per cent. above the previous year, and 20 
per cent. above two years ago. 


WE have received an advance Press copy ang ~—_ 
Eastern Railway Company’s booklet, giving partic of new 
continental tours, 74 the Royal Mail fiarwich-Hook of Holland 
route, 


Ir has been computed that the underground railways 
in London carry only 1 cent. of the passenger traffic against 
81 per cent. conveyed omnibuses and tramways. The whole 
population of London of 54 millions travels 124 times over in a year. 


THERE are 21,659 miles of railways open in Great 
Britain and Ireland, as against 186,396 miles in the United States ; 
giving a ratio in round figures of 1 to 9. The number of locomo- 
tives is 19,825 and 36,234 respectively, or rather more than one- 
half. 


Tue Great Central Railway Company announces that on 
and after Monday, July 16th, the weight of luggage allowed to be 
conveyed by passengers without charge will be increased, and will 
be as follows :—For each third-class passenger, 100 lb.; for each 
first-class passenger, 150 Ib. 

INFORMATION has reached us that Mr. John Macaulay, 
traffic manager to the Mersey Tunnel Railway Company, has been 
appointed to the important position of general er of the 
Alexandra—Newport and South Wales—Docks and Railway Com- 
pany, in succession to the late Mr. A, Henshaw. 


- Tux construction of the new Yorkshire Dales Railway, 
from Skipton to Grassington, has been commenced at the Skipton 
end, andthe work is to be pushed forward with all speed. The 
fencing of the line en route is also proceeding, after which a tem- 
porary line will be made for the carriage of materials, 


Tue report of the Committee appointed by the Board 
of Trade to inquire into the loss of strength in steel rails through 
use on railways, and ef which Lord Blythswood was chairman, 
was issued last week as a Parliamentary Paper. As regards chemi- 
cal composition the Committee do not think it desirable to insist 
on 5 high a proportion of carbon, manganese, or silicon in the 
steel. 


Ir is stated that on the Russian State railroads about 
£200,000 yearly is appropriated for bonuses to the employés. One- 
tifth of the amount goes to the officers, for whom it amounts 
yearly to 120 per cent. of a month’s pay ; while the rest adds 65 
per cent. of a month’s pay to each — But these gifts are 
paid very irregularly, and it was not till this spring that they were 
paid for 1898, and partly for 1899. 


Tux Great Eastern Railway Company has decided to 
allow each first-class passenger 1501b., each second-class passenger 
120 lb., and each third-class passenger 100 lb. of free lug, na, 
although their parliamentary powers entitle them to make a charge 
for excess luggage above 1201b. per first, 1001b. per second, and 
601b. per third-class passenger. is will not apply to continental 
travellers, in whose case the company are bound by the regulations 
of the continental railways, 


THE new engines of the Denver and Rio Grande Railway 
have a novel fitting for preventing train robbers from climbing over 
the tender. They have a pipe extending along the roof of the cab 
and connected with the boiler. Through this pipe, without making 
a perceptible motion, says the Railway Review, either the engineer 
or fireman can send, at 200 Ib. pressure, a jet of steam and boiling 
water that would effectually kill or injure anything living that 
happened to be on the tender or the front end of the baggage car. 


A SEVERE test of cast steel bolsters for locomotives 
made by the American Steel Foundry Company, of St. Louis, is note- 
worthy. Ina rear-end collision on the Chicago and Alton line the 
engine of the second train turned the caboose of the leading train 
aside, and in the mix-up this locomotive was carried up on top of a 
loaded coal car of 80,000 1b. capacity, and was towed to the sho 
on the car. The weight of the engine was about 50 tons, and the 
total load of the car, including the coal, was about 90 tons. This 
weight, of course, came upon the bolsters, and they met the 
severe test without breaking down or being damaged in any way. 


Ina fay on “ Electric Traction ” read some time ago 
by Mr. A. H. Binyon, the author gave the following figures relating 
to the power consumption of electric tramcars, weighing 12 tons, 
at different speeds and with stops of from 8 to10 seconds, At 
6 miles per hour, and with six to fourteen stops per mile, he gives 
the power consumed in Board of Trade units as ‘7 to 1-08; at 
7 miles, with six to thirteen stops per mile, ‘65 to 1°43 units ; 
at 8 miles, with five to elevens tops, ‘75 to 1°75 units ; at 9 miles, 
with four to nine stops, ‘73 to 2; at 10 miles, with four to re 
Ae ig *82 to 2'2; at 11 miles, *78 to 2°04, and at 12 miles, ‘73 to 


Tur Board of Trade have recently confirmed the under- 
mentioned Light Railway Orders:—(1) Bexhill and St. Leonards 
i Railway Order, 1900, authorising the construction of a light 
railway in the county of Sussex from Bexhill to St. Leonards. (2) 
Cheltenham and District Light Railway Order, 1900, authorising 
the construction of a light railway in the county of Gloucester 
from Cheltenham to Cleeve Hill. (3) Cheltenham and District 
Light Railway —Extension—Order, 1900, authgrising the con- 
struction of a light railway at @heltenham, in the county of 
Gloucester. (4) Robertsbridge and Pevensey Light Railway Order, 
1900, authorising the construction of a light railway in the county 
of East Sussex from Robertsbridge to Pevensey. 


WE have received a copy of Lieut. Colonel Yorke’s 
report to the Board of Trade onan accident which occurred on 
the 16th March on the Caledonian Railway at Motherwell Station. 
A passenger train was standing at the up main platform when it 
was run into by a ballast train. A number of passengers complained 
of injuries, and some damage was done to the rolling stock. The 
inspector lays the chief ae eager for the collision upon the 
driver and fireman of the ballast train for not observing the signals. 
He also calls attention to the insufficiency of the brake power on 
the ballast engine. There was no brake whatever on the engine 
wheels, and only a hand brake on the tender. Had the engine in 
this vase been fitted with a power brake the severity of the collision 
would have been reduced, 


A Bit to amend the Railway and Canal Traftic Act, 
1888, and to provide for the better carriage by rail of cycles, was 
read for the first time in the House of Commons on the 4th inst. 
It provides, amongst other features, that every railway company 
should afford all reasonable facilities and provide sufficent and 
proper accommodation in its. passenger trains and steamboats for 
the conveyance of cycles in and by such trains and steamboats. If 
requested to do so by a person travelling by er train or 
steamboat, the railway company shall convey the cycle belonging 
to such person in the same train as that by which he is travelling. 
Theschedule specifies a maximum rate of 3d. as registration fee for a 
bicycle for distances up toand including twelve miles ; forany distance 
exceeding twelve miles 6d,. Proportionately higher rates are 
mentioned for tricycles and cycles to carry more than one rider. 
2d. is the maximum sum specified in the schedule for storage 
of a — for any period not exceeding forty-eight hours, and 1d. 
for each additional day or part of a day. 


NOTES AND MEMORANDA. 


Pumps are used on a large scale in Smyrna, owing to 
the abundant artesian wells. The United States article meets with 
a decided preference, says a consular report, owing to the knack 
Amerieans seem to have of making pumps of a suitable power at a 
low price. 

Srreet widening in London is a highly expensive 
operation, as will be seen by the following — :—The widen- 
ing of Ludgate-hill 15ft. resulted in an expenditure at the rate of 
£2,000,000 per mile ; the Fleet-street widening, 10ft., £3,000,000 
per mile ; and the Strand widening, £6,000,000 per mile. 


For the year, so far, there have been putinto the water 
in the United Kingdom 281 vessels, of about 611,292 tons gross, as 
compared with vessels, of about 697,102 tons , in the first 
six months of last year ; 368 vessels, of about ,137 tons gross, 
in 1898 ; and 344 vessels, of about 521,969 tons gross, in 1897. 


Five pounds per ton for an iron sailing vessel built in 
1876 is by no means a giving-away price. This, says the Syren, 
is practically what foreigners have paid for the 1425 ton Drum- 
lanrig, built in the year mentioned by Russell and Co., Port 
Glasgow. The deal clearly shows that our foreign competitors are 
still desirous of securing second-hand British tonnage—and paying 
for it, 

Dvurine June, Wear shipbuilders launched five vessels, 
representing a total tonnage of 20,315, The output for the year 
is thus brought up to twenty-eight vessels with 100,286 tons, 
against thirty-one vessels and 108,687 tons for the first six months 
of 1899. It is pleasing to learn that there is still a good deal of 
work on hand, and that all yards are sharing in the time of 
prosperity. 

Durine June Scotch shipbuilders launched 31 vessels, 
of about 45,728 tons gross, against 31 vessels, of about 60,381 tons 
gross, in May, and 38 vessels, of 38,565 tons gross, in June last year. 

or the year, so far, Scotch builders have launched 152 vessels, of 
about 232 584 tons gross, against about 256,310 tons gross, in the 
as period of last Pini about 227,608 tons gross in 1898, 
reg 159,450 tons gross in , and about 201,292 tons gross in 


A LarGE dealer in agricultural machinery and imple- 
ments in Smyrna states that about 90 per cent. of the goods im- 

rted by him are of British manufacture, and the tendency is to 
Increase. The remaining 10 per cent. are imported from the 
United States. American reaping machines are preferred because 
they are lighter, and the malleable ironwork is said to be better. 
Ploughs are'chiefly of British make, but, strange to say, the wooden 
handles are of American make. 


Tux dock estate of the Manchester Ship Canal Company 
will be increased by 142 acres by the extension scheme. There are 
at present 54 miles of quays, but only about three miles are available 
for the accommodation of deeply-laden ships. The new scheme 
includes two new dock basins lel with those existing, and each 
will be half a mile long. The new basins will add two miles to 
the present quay frontage, and ought to provide berths for thirty- 
two vessels of an average length of 330f 


For facilitating the welding of two pieces of iron or steel 
M. A. Cherbonnier, of Paris, prepares plates made from a compo- 
sition of borax and iron filings, strengthened by a web of iron- 
wire mesh. The plates are also indented by lines crossing one 
another at right angles, so as to permit of a piece being broken 
off readily to suit the surface to be welded. It is found by experi- 
ence that with these plates the weld is far sounder than can 
obtained without them, and also that the metal can be welded at 
a far lower temperature, which is of great importance in the case 
of steel. 


EnGuisH shipbuilders in June launched 21 vessels, of 
about 72,077 tons gross, against 28 vessels, of about 77,974 tons 
gross in May ; 22 vessels, of about 72,974 tons gross, in June last 

ear ; 26 vessels, of about 93,383 tons gross, in June, 1898; and 
3S vessels, of about 61,091 tons gross, in June, 1897. For the five 
months English builders have launched 127 vessels, aggregati 
about 339,803 tons , as compared with 147 vessels, of about 
392,865 tons gross, in the corresponding posed of last year ; 161 
vessels, a 400,879 tons gross, in 1898 ; and about 322,420 
tons in 


Tue report on the condition of the metropolitan water 
supply during the month of May, compiled by the Water 
Examiner appointed under the Metropolis Water Act, 1874, has 
come to hand. It appears that the — ys supply delivered 
from the Thames during the month was 116,804, /69 gallons ; from 
the Lea, 54,036,128 gallons; from springs and wells, 43,512,362 

allons ; from ponds at Hampstead and ~—— 37,932 gallons, 
The daily total was, therefore, 214,391,191 gallons for a population 
estimated at 6,078,570, representing a daily consuroption per head 
of 35°27 gallons for all purposes. 


Copper production in the United States continues to 
show a fair increase, the total output reported for the first five 
months of the current year having been 111,942 long tons, which 
is a gain of 9405 tons, or 9°2 per cent. over last year. Only a small 
part of this increase—2665 tons—came from the large mines which 
report to the statistician, the other 6740 tons coming from the 
‘‘ outside sources,” that is, the small mines which do not report, 
and the smelters which handle. ores having their chief values in 
gold, silver, lead, and metals other than copper. The increase in 
exports has been much larger than that in production, the total 
shipments reaching 73,643 long tons for the five months. 


A cap nut block for propellers has been invented by 
Captain Lewis Davis, of Liverpool, and is intended to prevent the 
loss of blades at sea... The centre of the cap nut and the centre of 
the fixed stud or bolt are bored, and a left-handed flat head bolt 
is inserted. Through the head of this bolt and on the cap nut are 
a number of holes, so arranged that locking pins can be inserted. 
A flat cap piece is also screwed into a recess made on the head of 
the bolt, and again through the centre of this is screwed a small 
headed screw. The worming of each bolt or nutis contrary to that 
preceding, so as to check any loosening tendency, A rubber 
washer is placed under the flat cap to prevent the entry of water. 


THE master earn it is claimed, practically covers 
all motor cars in America operated by explosion engines has recently 
been secured by a company. The number of the patent is 549,160, 
and the first claim is for ‘‘the combination with a road locomotive, 
provided with suitable running gear, including. a propelling wheel 
and steering mechanism, of a liquid hydrocarbon gas engine of the 
compression type, comprising one or more power cylinders, a suit- 
able liquid-fuel receptacle, a power shaft connected with, and 
arranged to run faster than, the propelling wheel, an intermediate 
clutch or disconnecting device, and a suitable carriage y; 
aa the conveyance’of persons and goods substantially as 
described.” 


One of the greatest difficulties to be contended with 
in the practical applications of liquid air is that of keeping it for a 
length of time. According to Mr. Carl Linde, small quantities may 
be preserved in well-exhausted and silvered double-walled glass 
vessels for a relatively long time. One litre of liquid air requires 
for its evaporation in such a vessel about fourteen days. .- The 
ordinary sheet iron vessels used industrially, holding about fifty 
litres, and covered with felt or wool, allow about two-litres to 
evaporate hourly. Experiments are being..made with a view of 
building large double-walled and silvered sheet-iron holders, and 
we may expect that holders will be constructed in which the 
eyaporation Will be not more than 1 per cent. per hour. 


MISCELLANEA. 


Tue Neath Harbour Act has received the Royal Assent. 


Tue German East Africa Line has ordered a new large 
and swift twin-screw steamer to be built at Hamburg. 
_ THE recent railway extensions in Turkey have given an 
impetus to the watch trade. English makers of a cheap article 
might find an opening in this market. 
Tue Neath Rural District Council have forwarded a 
tition praying to be heard against alterations in the South 
ales Electrical Power Distribution Bill. 


Ir is reported in Plymouth that the White Star steamer 
trading with the ay and Australia will, from November next, 
call at Plymouth on the homeward voyage. 


Tue local authorities of East London have decided to 
unite in bringing a test action against the Commercial Gas Com- 
pany in reference to the inc’ charges for public lighting. 

Ir has been decided that machine BL snip shall be sup- 
pes to each regiment of Household Ca: , and instructions 

ave been given that the weapons shall be at once provided for the 
Ist and 2nd Life Guards, 

At the Royal Agricultural Show held at York it was 

noted that the Lancashire Steam Motor Company’s new type of 


steam wagon used coke for steam-raising By ong Hitherto this 
compan used oil fuel, but it is stated that better results are 
obtained with coke, 


In our last issue we described the German system of 
 epicecag | large shafts by vulcanising india-rubber on to the shaft. 
A large shaft was covered in this way last week in Newcastle-on- 
Tyne, and it seems probable that the use of the system will extend 
rapidly in Great Britain. 

Ws have received from Ismay, Imrie, and Co., of the 
White Star Line, a pamphlet entitled ‘‘From the First Oceanic, 
2nd March, 1871, to the Second Oceanic, 6th September, 1899.” 
The work is admirably illustrated, and contains a very clear 
description of the passenger quarters of the new boat. ere is 
also am obituary notice of the late Mr. Thomas Henry Ismay: 


A MEETING of the Crewe Town Council was held on 
Tuesday. With regard to the question of electric lighting, the 
committee recommended that a further sum of £10,000 be bor- 
rowed in order to extend the lighting area. It was resolved that 
the question of borrowing £10,000 be referred back to the com- 
mitiee, with a recommendation that the extension scheme be not 
proceeded with, 

On Monday morning a serious fall of roof took pines at 
No. 12 pit, Slank Iron Mines, owned by the Barrow Hematite 
Steel Company, whereby three miners were buried in the débris. 
The men were working at the 130ft. level, when the upper timbers 
of the working gave way. Other men were employed in the same 
level, but fortunately escaped accident. Two of the men were 
recovered alive. 


A TELEGRAM to the Times from Sydney states that the 
British cruiser Ringarooma, while ae off the New Hebrides, 
lost a torpedo, which sunk suddenly in 17 fathoms of water. 
Three divers attempted to descend and recover it, but were unable, 
as they came upon a submarine volcano in activity. The water 
below the surface was extremely hot ; the men bled from the ears 
and nose, and their diving dress was injured by the heat. 


A MEETING of the shareholders of the Patent Nut and 
Bolt Company was held at Birmingham last week to confirm the 
resolution passed previously in favour of the uisition of the 
Dowlais Ironworks, and its amalgamation with the Patent Nut and 
Bolt Company. The resolution that the Patent Nut and Bolt Com- 
pany be voluntarily wound up with a view to its reconstruction as 
a new company, with a capital of three millions, was moved and 
adopted. 

ANSWERING @ question with seal to wireless tele- 
graphy in the House of Commons, Mr. Ritchie said the communi- 
cation between the East Goodwin light vessel and the mainland 
was established for experimental purposes only, and has now been 

phy for purposes of communication with li ouses and light 
was an inter-Departmental who have very 
difficult questions of patent rights to consider. 


MANUFACTURERS in ingen and the Midlands who 
are contractors to the War-office have received a circular from the 
Department requesting that the full name of each ner in firms, 
Po ig in the case of a company, the name of each individual director, 
shall be forwarded without delay to the Director of Army Contracts, 
According to the Birmingham Post, the circular has generally been 
well received, and hopes are expressed that it may prove to be the 
precursor of many much-needed reforms in connection with War- 
office contracts, 


At a meeting of the Waterworks Committee of the 
Manchester City Council held last week, several arrangements 
were made with regard to laying the second pipe from Lake Thirl- 
mere to the city, Engineers were appointed and instructed to 
pre’ specifications and conditions of contract, in order that 
tenders may be asked for. The level of Thirlmere is now 4in. 
above the overflow sill, but the recent rains have not had the effect, 
of increasing the quantity of water in store at Longdendale so 
much as might have been anticipated. 


Ar an early hour on Monday morning an alarming fire 
occurred at the West Toxteth Doek, i ae causi 
to the extent of between £30,000 and £40,000, The fire broke out 
in a shed in which hundreds of casks of palm oil were stored, and 
the whole place was ablaze before the fire brigade had time to 
reach the spot. The shed, about a hundred yards in length, is in 
the occupation of Elder, Dempster, and Co., and is used by them 
principally for the discharging of palm oil brought by their 
steamers from the West Coast of Africa. 


Tue Compagnie Maritime de la Seine has just 
inaugurated its direct goods service, without transhipment, 
between Paris and London, a distance of 398 miles, that will be 
accomplished in 72 hours, including the touching at Rouen. There’ 
are to be two sailings per week, on Tuesdays and Fridays, from 
Paris and London simultaneously, large consignments being already’ 

ed for. The steamers, of 490 tons burden, and drawing 
3 m. (LOft.) of water when fully laden, are fitted with twin screws, 
each driven by a 300 horse-power engine, so as to make 10 knots. 
Since the Seine has been regulated its traffic has greatly in- 
creased, and last year 60,000 vessels, of 10 million tons burden 
collectively, cleared out from the various ports of Paris. 


AN immense floating dry dock is about to be constructed 
at South Brooklyn by the Morse Dry Dock and Ironworks Com- 
y. Itis expected to put an end to the difficulties: that have 
m encountered by the transatlantic liners in securing suvh 
accommodation in New York harbour. . The dock will be built in 
seven sections, each of U form. The body of the pontoon will be 
120ft. wide, with a depth at the centre of 15}ft.. On each side are 
two tall wings, each measuring 56ft. from the bottom of the pon- 
toon to the top platform, on which are the motors for 
punting the ‘electric pumps and. handwheels for opening and 
closing the inlet valves... Each section is 80ft. in length, and, as 
there is a 36ft. extension of the floor. of the two end sections, and 
i of about 4ft. is allowed between the adjoining section, it 
ill be seen that the total overall length of the dock is approxi- 
mately 700ft. 
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EXHIBITION—1000 HORSE-POWER KOLBEN ALTERNATOR 


ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. 
No. II. 


One of the phenomena that strike us most on the 
Continent is the exceedingly rapid growth of manufac- 
turers. Brown, Boveri and Co., of Baden, may be men- 
tioned as a striking example. Kolben and Co. is 
a more recent development. Mr. Kolben, .if we re- 
member right, has had extensive American as well as 
European experience, and, like Mr. Brown, hails from 
the Maschinen Fabrik Oerlikon. ‘Perhaps one reason for 
the rapid growth of his works is that he combines the 
energy of the young man with the wisdom that is wrongly 
supposed to be the monopoly of the elderly. At any rate 


this company sets the good example of being ready to | 


date—a matter of greater commercial importance. 
inay, therefore, fittingly begin by a detailed description of 
the Kolben alternator exhibited. 

The first large electric generating unit at the electrical 
gallery of the Paris Exhibition, which was in a position 
to furnish electric current for lighting purposes, was the 
three-phase steam alternator of the Electricitits-Actien- 
Gesellschaft, formerly Kolben and Co., of Prague- 
Vysocan, Austria. It was started on May 2nd, and both 
engine and dynamo had been so well tested previously in 
the company’s factory, and so well fitted in place, that 
from the first day’s run the group was able to furnish 
current for the lighting of ‘* Vieux Paris.”” The group is 
situated in the 30-metre gallery, and is devoted to the 
electrical service of the Exhibition. It is placed at the 
foot of the large staircase leading from the Palais de 
l'Electricité into the ‘Galerie des Machines.” The 
engine, which was made by Messrs. Carels Fréres, of 
Ghent, is a horizontal tandem compound, making 94 revo- 
lutions per minute; it drives the fly-wheel three-phase 
alternator, made by Kolben and Co., of Prague. This 
alternator is designed to absorb 1100 effective horse- 
power for driving induction motors, furnishing 825 kilo- 
watts at a compound pressure of 3000 volts. The rotor 
has 64 poles, thus producing, at 94 revolutions per minute, 
a frequency of 50 periods per second. The rotor is made 
in halves, and consists of a heavy cast iron fly-wheel 
carried by ten double arms, in the rim of which are 
fitted the cast steel cores. The weight of the rim is 
sufficient to reduce the irregularity of the angular velocity 
to $ per cent. _The sixty-four steel cores have an oval 
cross-section with cylindrical projections, which fit exactly 
in corresponding holes in the fly-wheel rim, thus reducing 
the magnetic reluctance between steel and cast iron in 
proportion to their different permeabilities. The poles 


of the cores are made of sheet iron cast into the 
The core winding is made of copper 


steel cores. 


We | 


strip of O*2in. by lin.; the single layers are insulated 
from each other by means of parchment paper punch- 
ings. The wound cores are compressed hydraulically. 
The peripheral speed of the wheel is 82ft. per second, the 
external diameter of the wheel being 5:55 metres. The 
stator which carries ‘he high-pressure winding has a 
laminated iron core with deep slots, which are insulated 
by micanite troughs. The winding consists of ninety-six 
coils, which are laid in the slots and securely fastened. 
The whole is carried by a strong cast iron frame, which 
can be shifted axially, so that single armature coils, as 
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CURVES OF KOLBEN ALTERNATOR 


well as magnetic coils, can be easily replaced. The stator 
frame is also adjustable in a vertical direction by means 
of heavy adjusting bolts resting upon the cast iron sole- 
plates. The magnetic proportions of the alternator, as 
well as the windings, are so calculated that on varying 
loads only very small pressure variations are noticeable. 
The dynamo is therefore designed with a high air-gapinduc- 
tion, strong iron saturations, small armature leakage and 
reaction, having a good pressure characteristic at no load,' 
and a favourable short-circuit curve. The air-gap induction 
is very high, namely, 7500, the maximum rising up to 
9300. - The saturation of the steel cores is also very 


ts 


| 
| 
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high, going up to B = 15,500. The air-gapis only 0° 2in., 
which means very excellent workmanship and very 
strong stator design, in order to prevent one-sided attrac- 
tion or even rubbing with such a large diameter of bore 
as 18ft. The armature reaction is quite small, as may be 
judged from the short-circuit characteristic. As seen 
from. this curve the full-load current is reached at an 
excitation which produces not more than one-third of 
the normal pressure. The pressure drop at full load, 
when the alternator is working on lamp load, is only 5 per 
cent., and is about 15 per cent. when working on motor 
load, with a power factor of 0°8 as seen from the curve. 
The machine works at full load without any humming 
noise. The dynamo works very smoothly and quietly at 
full,.and even at 25 per cent. over, load; its total weight, 
excluding the exciter, is 63 tons. 

The exciter for the alternator is a six-pole continuous- 
current dynamo, the armature of which is keyed direct 
on to the main engine shaft, upon an extension beyond 
the outside bearing of the engine. It therefore makes 
only 94 revolutions per minute, and generates a current 
of 100 volts, and 80 to 100 ampéres. The whole energy 
required for the exciting is therefore only about 1 per 
cent. of the useful output. 

From the terminals of the alternator three high- 
pressure main cables lead to the distribution switchboard, 
on which are mounted all necessary controlling safety 
and méasuring apparatus. The high-pressure switches 
of the board are so designed that their manipulation is 
perfectly safe ; they are operated by the electrician stand- 
ing upon an elevated platform. io 

The three-phase current generated by the Kolben alter- 
nator is used for the high-pressure distribution cable 
system of the Exhibition, consisting of two parallel 
three-wire armoured cables. The two mains for the 
transformer stations in the following parts of the Exhi- 
bition are :—(1) The horticultural building; (2) The quay 
and the buildings on the Cours la Reine; (3) The Palais 
des Congrés; (4) One part of the Quai de Billy; 
(5) The footbridge across the Seine. In Old Paris 
are installed seven Kolben three-phase transformers, 
which reduce the high-pressure of 3000 volts down to. 
110 volts; this current is used for both are and incan- 
descent lighting. 

It may be remarked that the alternator exhibited by 
the Kolben Company is the thousandth dynamo manu- 
factured by this firm. Five alternators, of exactly the 
same size and output as the one exhibited, are now work- 
ing at the three-phase central station of Prague, where 
they are used for generating power for public and private 
lighting and power uses, and for the electric tramway 
service. 
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PARIS EXHIBITION—KOLBEN ALTERNATOR—SIDE ELEVATION 


(For description see page 34) 


AND PLAN 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions a our 
correspondents. ) 


BRITISH EXHIBITS AT PARIS. 


Srr,—Though no one interested in the credit of our country in 
the Paris Exhibition can object to the tone of your article last 
week, it may yet appear to those at whose expense your remarks 
are chiefly made that the English quality of self-depreciation is 
carried in your article somewhat to excess. For instance, the 
Willans engine, the backward state of which you banter so 
pleasantly, was as a fact ready for steam, so far as the engine itself 
was concerned, several weeks ago. The worst delay was in connec- 
tion with the steam pipe work, which was partly obtained in France, 
where naturally the pressure of work in all the engineering shops has 
been extreme, Then, when the pipe work was within a few days of 
completion, the Administration recalled the approval which it had 
previously given, and insisted upon a new ar ement of pipes, 
it was this change which determined the actual pare of the readi- 
ness of the engine for steaming. It may also be said that if the 
engine had been ready earlier there would have been no steam for 
it ; in fact, it was shut down a few days since for want of steam. 
It may be answered that this was owing to the fact that the Galloway 
boilers, also a British exhibit, were not able to supply steam, but 
here we believe the same reply holds good as in ourown case. We 
are under the impression that the Galloway boilers were ready to 
give steam iong since, but that their arrangement of pipes was 
objected to by the Administration, and had to be replaced, and 
that this change is the sole reason why the Galloway boilers were 
notin steam long before your article was written. 

Rugby, July 10th. WILLANS AND ROBINSON, LIMITED. 

(C. S. Essex, Secretary.) 


THE BELLEVILLE BOILER. 

S1r,—I have read your articles on water-tube boilers with great 
interest. I am a believer in water-tube boilers for certain uses, and 
have had practical experience with them on land, and the experi- 
ence has not always been happy. I first saw a Belleville boiler 
abroad, in '73, different in detail no doubt, but on the same “long 
tube” principle as now, 


It is too late now to inquire how and why a boiler on this principle 
came to be adopted in the Navy to the exclusion, in large powers, 
of others ; the only thing for the naval engineers is now to acknow- 
ledge — the failure of their first choice, take steps to make a 
bettersecond selection, and, if possible, find out some plan to improve 
the existing Bellevilles until they can gradually be replaced. 

It is on this latter point I wish to make asuggestion, but as I do not 
know the details of the marine English Belleville, I beg to make it 
with all due humility. I believe that both the economy and the 
durability of the boiler could be increased by forced circulation ; 
taking the water from near the top level and forcing it again through 
the bottom row of tubes. No great power would be required to do 
this because the only resistance would be the friction of the water 
in the pipes, which is lessened by the natural circulation. But the 
pumps would have to be of fairly large capacity. 

For the purpose I would pro; a centrifuga J een to each boiler 
driven by an electric motor, these motorsto be driven by a dynamo 
and special engine ; each pump could then be switched off and on 
to suit requirements. The intake and outlet pipes to be fitted each 
with non-return check valves, so as to be able to regulate circula- 
tion and relieve the pump from pressure if desirable. For raising 
steam natural circulation rp be depended upon, or a special 
donkey boiler could be used if thought desirable. 

July 9th. A. R. K. 8, 

[It is a special feature of the Belleville boiler that it works on the 
restricted circulation principle. Forced circulation would result in 
flooding the engines with water, unless a large steam drum were 
added.—Ep. THE E.] 


ACETYLENE GAS GENERATORS. 


Sir,—To reply to the letter of ‘“‘A Believer in the Gas” 
by publishing the names of the makers of the apparatus 
referred to would be, I venture to think, inexpedient. It 
would be better to give your correspondent a short description 
of what is necessary for the proper generation of acetylene from 
carbide and water, and refer him to some firm in the trade who are 
not generator makers, such as the Acetylene Illuminating Company, 
for further information. In an acetylene generator the carbide 


must be prevented from acquiring a temperature that can cause 
polymerisation of the gas, and owing to the large amount of heat 


evolved, this means that either the action must be so controlled that 
the conducting surface of each lump of carbide is large in propor- 
tion to the amount of gas being generated from it, or else means 
must be provided for taking away the heat as quickly as it is 
liberated. 

The first case can only be treated by introducing the water very 
slowly and in very small proportion to a large surface of carbide, 
and the second by causing the water continually to flow over the 
acting surface of the lumps of carbide, which is done in all well- 
designed ‘‘ carbide to water” apparatus. 

The generator of the first-mentioned type to which I referred in 
my letter is not used by the manufacturer with a sufficiently slow 
water feed, but this can be easily remedied. e other generator 
I had in my mind is of the second type, but one which differs from 
the ‘“‘carbide to water ” apparatus in that the largest lumps can be 
used—which is an economical advantage—and the waste of gas 
caused by passing it through a large bulk of water and the trouble 
in supplying the carbide to the generating chamber is obviated. 

It is unfortunately the case that even those well informed on the 
subject of acetylene are content to tolerate an apparatus that causes 
slight overheating rather than take the phat to find out if it 
cannot be prevented. W. Doman, 

Dashwood House, New Broad-street, E.C., 

July 5th. 


Tue extensions which Sir W. G. Armstrong, Whitworth, 
and Co. Limited, have been making for some time past at the 
Openshaw Works are now nearly completed. On July 3rd an 
official preliminary trial took place on two plates produced at 
these works by a special process, The plates were of the normal 
size for trial plates, namely, 6ft. by 8ft. by 6in. thick, and were 
installed in the frames provided in the proof cells Resistance and 
Thunderer, on Whale Island. Five shots were fired at each plate 
with Holtzer armour-piercing shell, at the velocities laid down 
for this thickness of plate in cemented steel. Both plates resisted 
all the projectiles, and were pronounced as satisfying the Service 
requirements. It would seem, therefore, that a fresh source of 
armour supply is now available for the equipment of ships under 
construction for the Navy, 
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of opposing schemes. In the debate just closed in the 
Chamber on the Government’s proposal for increasing 
the navy the attitude of the legislators underwent a re- 
wt change. Until recently the ‘new school,” 
under the leadership of M. Lockroy, seemed to be having 
things all their own way. Anyone who dared to oppose 
the idea of a fleet of commerce destroyers composed of 
swift armoured cruisers, torpedo boats, and submarine 
boats, was stigmatised as reactionary, while Admiral 
Besnard, Admiral Rieunier, and other naval men who 
looked to powerful battleships as the first line of defence 
were regarded as representatives of an old and obsolete 
school, who failed to take into account the altered condi- 
tions of modern naval warfare. M. Lockroy had not 
been out of office many months when the new Minister, 
M. de Lanessan, prepared a project which was entirely 
different from that aout 2 his predecessor. It is 
true that M. de Lanessan, bohaa conscious of his in- 
capacity to deal with such an abstruse problem by himself, 
had taken counsel ofall the leading representatives of the 
marine, instead of merely seeking approval from those who 
favoured his own particular views, and having an entirely 
open mind, he was naturally anxious to offer a programme 
which would conciliate the two parties as much as 
possible. To a certain extent he has succeeded, but 
though the Minister has adopted some features of M. 
Lockroy’s —— so far as concerns the equipment 
of ports and coaling stations, we cannot help coming to 
the conclusion that the new school has sustained a severe 
defeat. The chief thing about the ministerial project is 
the construction of six battleships of 14,865 tons, which 
M. Lockroy and his followers have always held in horror 
and have characterised as unwieldy mastodons, which 
would be at the mercy of the swift armoured cruiser. 
M. Lockroy even went so far as to declare that the 
“cruiser was stronger than the battleship,” and tried to 
impress upon his colleagues the uselessness of an im- 
penetrable belt at the water-line by distributing among 
members copies of the drawings of the Belleisle which 
were published in Taz Eneinegr. After translating the 
account of the damage done by the Majestic’s fire, he 
remarked that none of the shots had struck the water- 
line; ‘but this,” said one of the Government’s sup- 


aap “did not prevent the Belleisle from sinking.” 
his long attack upon the ministerial programme M, 


Lockroy brought forward no new argttinent, and he only 
scored when he dealt with the financial aspect of the 
scheme by showing that the proposed increased expendi: . 
ture did not exist except in name. 

The ostensible object of the Government’s project is to 
carry out an extensive programme of shipbuilding and 
naval equipment during the next eight years. This pro- 
gramme is merely limited by the resources at the dis- 
posal of the Minister. At first it was proposed to resort 
to a loan which would allow of the fleet being put upon 
such a basis as to place the country beyond any danger 
of attack; but apart from the inexpediency of such a 
loan, it is practically impossible for the French shipyards 
to build vessels at 2 much more rapid rate than they are 
doing at the present moment. Consequently, the 
Government decided to carry out its programme with 
the ordinary resources of the budget. It fixed upon an 
expenditure of 800,000,000f., which, taken in > ede is 
naturally imposing: but seeing that this sum is to spread 
over eight years, there is little, if any, increase upon the 
sums that are being voted annually. M. Lockroy even 
asserts that it is 75,000,000f. less than the amount that 
would be placed at the disposal of the Government by 
the ordinary way of credits. Moreover, it is stated that 
the sum is to be raised by special resources of the budget, 
which may very likel lp to give the desired amount ; 
but events are likely to prove that if the “ special 
sources ”’ are not fer». or the deficiency will be promptly 
made up by Parliament, and, in fact, if it be found that 
the home industries are able to keep pace with the pro- 
gramme, further sums will doubtless be voted each year, 
so that the 800,000,000f. may really be taken as more or 
less in the nature of a special grant. 

The debate turned, of course, chiefly upon the con- 
struction of the six battleships, and the advocates of 
commerce destroyers had hard truths brought home to 
them which must have shattered many of their fondest 
illusions. Apart from any question of international theory 
which condemns attacks upon mercantile vessels, the 
experience of the South African war has shown that 
cruisers would have to break through lines of the enemy's 
protected cruisers and battleships before they could get 
at the merchant ships. The way in which the British 
fleet guarded the transports to South Africa has proved 
to French naval authorities that the commercial war is a 
myth. Not only would the mercantile marine be well 
protected, but owners would have little difficulty in sail- 
ing their vessels under neutral flags. M. Chaufemps told 
his colleagues that the commercial war was 4 iirage, 
since there will be no such war. If the occupation of the 
commerce destroyers is gone, the French have found other 
reasons for abandoning their policy of relying entirely 
" n swift cruisers. The strongest of these is that, once 

blocked up in a port, they could never get out again. 
Moreover, France is the pm country which has persisted 
in giving attention to this type of vessel, and as all other 
countries are pinning their faith in the battleship, the 
French naval authorities are beginning to see that they 
are perhaps wrong in not doing likewise. The failures of 
the new cruisers to come up to expectations are also 
largely responsible for this change of opinion. The 
Guichen is regarded as a disastrous experiment. Every- 
thing has been so far sacrificed to speed that her armour 
is inefficient, and she only carries two heavy guns. French 
naval critics are now wondering what is to be done with 


her. This question of speed has also given rise to a 
disappointment. Vessels which, in trials, up to 
28 knots will not do more than an average of 18 knots 


or 19 knots in long runs. Not only do M. Lockroy 
and his followers find their predictions with respect to the 
cruisers entirely falsified, but they are even“more severely 
hit by the results of the trials carried out with squadron 
torpedo boats and the submarine boats. The torpedo 
boat is at the mercy of the quick-firing gun, and in 
future it will be reserved solely for coast defence. The 
Government has abandoned any idea of building squadron 
torpedo boats but will replace them with destroyers. Asfor 
the submarines, the Minister would scarcely care to shock 
public opinion by condemning them, but he damned them 
with faint praise, so faint, indeed, that no one could have 
any illusionas to their value. It is obvious that the trials 
carried out with these vessels, which are to terrorise a 
hostile fleet, have not been a success. The submarine 
boat has got its famous “eye,” but it pee that the 
moisture condensing upon it renders it blind, and in any 
event the speed under water is so slow that there i is little 
chance of reaching a vessel which refuses to remain still 
to be hit. The Minister, however, looks hopefully to the 
carrying out of improvements which will make the sub- 
marine boat a formidable weapon. With this end in 
view a sum is to be set apart for organising competitions 
of plans similar to that which produced the Narval a few 
ears ago. Meanwhile, the place which the submarine 
oat is to occupy in future strategy is to attack blockading’ 
ships in the daytime, while the torpedo will be employed 
for the same work at night. It is to be remarked that 
Parliament voted the credit for the submarine boats 
without the Government making any request, because 
the Commission of the Marine is perfectly aware 
that they have not got any satisfactory type of 
vessel which will warrant their building them in any 
large numbers. The Government asked and obtained 
the credits for constructing six first-class battle- 
ships of 14,865 tons upon the plans of M. Bertin, 
five protected cruisers of 12,600 tons, and twenty-eight 
destroyers of 305 tons. The Commission of the Marine 
have thus come back to their old policy of closely follow- 
ing the lead of Great Britain, instead of trying to adopt 
a new strategy of their own with a fast and mobile fleet 
which they find does not work out satisfactorily in prac- 
tice. A heavy expenditure is also to be made upon the 
fortification of Corsica and Algeria, and the ports of Fort 
de France, Dakar, Saigon, Cap St. Jaques, Noumea, 
Diego-Suarez, and Réunion. A pet project of M. Camille 
Pelletan and the “ new school” generally is to utilise 
the Etang-de Berre, a vast inland sheet of water se 
rated from the Mediterranean by a rocky range of hills, 
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for sheltering the whole fleet, which would thus be 
entirely out of harm’s way and invisible to hostile vessels. 
Such an enterprise would absorb a colossal sum in cutting 
a canal and dredging part of the lake. The Chamber 
has devoted 6,000,000f. to this work, which is so much 
money thrown away. 

The question of increasing the navy has its limitations, 
apart from any difficulty of finding the sinews of war. 
In England it is complained that we have sonje trouble 
in manning our ships; in France they are |short of 
engineers and stokers. In 1899 the engageinents of 
hands employed in and about the engine-room were 105 
from maritime .conscription, 47 from’ schools which train 
up boys as mechanics for the fleet, and 1238 from voluntary 
engagements. This year the number so far has not been 
more than half the total during the same period of 1899. The 
problem isso seriousthatthe Minister of the Marine has been 
obliged to try all sorts of expedients to induce mechanics to 
join the navy, but so far without the slightest result. 
The chief reason for this heavy decline in the number of 
engagemeuts is the reduction of the military service from 
five to three years; and as the naval service remains at 
five years, mechanics are not tempted by any superior 
advantages to serve two years more in the navy than in 
the army. It was at one time proposed to raise the 
wages, but the idea was abandoned, as it was feared that 
it would -weigh too heavily on the budget. The only 
remedy yet found is the offer of the State schools to send a 
large number of apprentices to the engine-room; and a 
new school is being created at L‘Orient, wl.ere appren- 
tices will be engaged at sixteen and seventeen years for a 
period which will terminate with the expiration of their 
military service. They will receive practical instruction 
at the school for twoand a-half to three years, and will 
then be sent on board ship. The naval conscription, of 

“which the French are so proud as being the means of 
providing any number of good seamen from the coasts of 
Normandy and Brittany, does not act so favourably in the 
case of mechanics, whose service is far too short. 

While on the question of the engine-room staff, it is 
interesting to see that M. de Lanessan is far more 
progressive, and more anxious to mete out fair treat- 
ment to this indispensable body of men, than 
our own Lords of the. Admiralty. In France the 
inilitary spirit invades everything, and in the engine- 
room all the hands .up to the “maitre” and 
‘‘ premier-maitre ’ are regarded as combatants. These 
latter carry swords, and the spremier-maitre” has the 
privilege of wearing epaulette#:., By a curious anomaly, 
while the chief engineer has the rank of officer, he is not 
a combatant, and when those below him are promoted to 
chief engineers they become officers, but lose their privi- 
leges as combatants. This has been a serious grievance 
with the chief engineers, and as the result of a strong 
agitation the Minister has just decreed that he is hence- 
forth to have executive rank and: be classed as a com- 
batant. His uniform is to be modified so that he can 
wear the sword and epaulettes. This is one of those 
things that they certainly do better in France. 


CHEAP POWER. 


In this country the only available source of power is 
coal, and the increased value of coal brings into unusual 
prominence schemes for obtaining the largest possible 
quantity of power out of the smallest possible quantity 
of fuel. Before going further it seems to us desirable 
that something should be said about other sources of 
power, the attempted realisation of which may lead to 
waste of time, money, and even talent. There are three 
available sources of power—the wind, water, and the 
sea. Probably the whole energy represented by the 
winds blowing throughout the year in these islands is 
enormous. Mr. Wells, in a recent story of the imagina- 
tion, has forecast an England with every hill and rising 
ground studded with huge wind-pewer engines, which 
generating electricity distributed it to .manufacturing 
centres. There is nothing mechanically impossible in- 
volved in the scheme; but any attempt to carry it out 
commercially would be a failure until coal became 
frightfully dear, not only in this country but all over the 
world. Water power exists with us to a very limited 
extent. Few people seem to realise how much water 
and how considerable a fall are required to give out any 
useful amount of horse-power. About 120 tons of water 
falling from a height of 100ft. are required to produce one 
horse-power for a day of ten hours. To drive a cotton 
mill of moderate size we should need 65,000 tons of 
water per day on a fall of 100ft. Taking the ton of water 
at 36 cubic feet, we have then 2,340,000 cubic feet. This 
would fill a small lake 1000ft. long, 234ft. wide, and 
10ft. deep. We can easily imagine what quantity of 
water would be needed to supply power to the Manchester 
district. Nothing approaching the quantity could be had 
on 100ft. fall unless some of the lake districts were tapped 
at a fabulous outlay, and the water utilised to a 
dynamos, as Niagara has been harnessed in America. A 
Bill for utilising the river Shannon has been rejected by 
Parliament. The p:-wer available is very great, but the 
cost of getting it is of proportionately huge dimensions. 
Nothing is to be hoped for from water in this country. 
There remain for consideration the waves. Dozens of 
patents have recently been taken out in the United 
States for utilising the rise and fall of the tides, and the 
motion of the waves. The figures which we have just 
given may be employed to calculate the dimensions of 
the buoys required to obtain even ten horse-power. The 
truth is that that portion of the wave energy that admits 
of being utilised is small as compared with the concept 
of enormous and wholly irresistible force supplied by 
watching seas break upon the shore in a moderate gale of 
wind, and so the inventor is deceived. The absolute 
inutility of wind and water in motion is so well under- 
stood by most engineers that we have only dealt with 
the subject at such length because, as we have said, 
much money is being wasted by inventors who do not 
quite understand the important question with which they 
are dealing. 


Coming back to that which is practical. we find that a 
good deal of attention is being given to the generation of 
power without the aid of steam. The fact that the Société 
Cockerill, of Seraing, have sold more than seventy gas 
engines of 1000 indicated horse-power is a fact of much 
importance—more importance, indeed, than appears at 
first sight. Not only is it a circumstance of no small 
mechanical interest that a gas engine of such great power 
has been made, but we~have besides the fact that no 
sooner is the engine produced than the world is ready to 
use it. It is now beyond question that there is really no 
limit to the power that can be conveniently obtained from 
an internal-combustion engine. Even though nothing 
larger than the relatively monstrous engine in the 
Paris Exhibition, illustrated and described in our im- 
pression for June 29th, could be made, that engine repre- 
sents a very respectable unit. Four engines of the kind 
would do a great deal of electric lighting, for example, 
and all four could be installed in a house of reasonable 
dimensions. So far we have machinery of quite satisfac- 
tory size and power. We have next to consider the cost 
of working it. With ordinary coal gas this would be 
prohibitive ; but with furnace gas these engines give a 
much’ more economical result than can be h 
when the gas is burned under steam boilers. In- 
deed, the new system bids fair to supplant the old. 
But this is by no means the end of the story. Leav- 
ing iron furnaces on one side, it is proposed to put 
up water gas plant, and use the gas engine instead of the 
steam engine. Now it seems to be proved that 1 |b. of 
coke can be made to give a horse-power for an hour, 
with Dowson gas. But hitherto the comparatively small 
size of the engine, which appeared to be unavoidable, has 
stood in the way and prevented the extensive adoption 
of the system. Furthermore the plant is expensive. 
With the introduction of gas engines of 750 to 1000 horse- 
power a new era opens, and fresh opportunities for econo- 
mising fuel become available. The latest and most 
noteworthy scheme goes beyond anything yet spoken of in 
its promise of economy. - Powerful plant is to be put down 
in colliery districts, and gas engines of great size are to 
drive dynamos generating high tension electricity for dis- 
tribution to manufacturing centres. The gasis to be pro- 
duced on the Mond system, which seizes the bye-products, 
suchastheammonia. The gas produced may in a sense be 
regarded itself as being merely a bye-product. It is 
claimed that it can be supplied at about 2d. per 1000 
cubic feet. If such a result could be obtained regularly 
in practice, then the most economical steam engines 
ever made would appear to be exceptionally wasteful 
machines. A very influential body of opinion supports 
the views entertained by Mr. Mond. The defect in the 
scheme is the extremely variable value of ammonia. At 
one moment it is very expensive, at ancther it is a drug 
in the market, as all gas managers know to their cost. 
But even if we refuse to accept the more sanguine views 
of this question as sound, there remains the great truth 
that under favourable circumstances the gas engine is a 
more economical producer of power than is the very best 
type of steam engine ; while there are thousands of steam 
engines at work which are monuments of incapacity as 
compared with good gas engines. 

It is not to be supposed that those who have steam 
engines now will reject them in favour of gas engines ; 
nor is it desirable that they should attempt it. The 
whole cost of power is made up of many items, and it 
does not necessarily follow that because a gas engine 
plant uses less coal per horse-power per hour than a 
steam engine plant, that it is, therefore, the most econo- 
mical all round. Various factors come into operation 
and modify the result for good or evil; but when the 
substitution of gas for steam is out of the question, the 
millowner ought not to sit down and assume that his 
engines and boilers do not admit of being improved. The 
augmented price of coal should lead to a complete over- 
haul of plant. Wecan do no more than hint at certain 
things that may be done with advantage. Boilers should 
be carefully scaled and kept clean. Great quantities of 
heat are wasted when furnaces and flues are covered 
thickly with non-conducting scale. Valves and pistons 
should be overhauled, and certainty obtained that they 
are not leaking. Tight valves and pistons are the excep- 
tion rather than the rule. Many engines are running 
with far too much clearance. The reduction of this will 
be found remunerative. It may be done by bolting 
plates to the piston faces, or by turning so much off the 
cylinder cover flanges as will let the covers further into 
the cylinders. Reduction of clearance often effects an 
economy so considerable that it is next to impossible to 
account for it. But the most ready method in a large 
number of cases of saving fuel lies in improving 
the vacuum, or more exactly, in reducing the back 
pressure in the low-pressure cylinders. The importance 
of this is curiously overlooked. Let us take an engine 
with a low-pressure cylinder 55in. diameter, and a 
piston speed of 600ft. per minute, then 1]b. per 
square inch effective pressure represents 43 horse-power. 
The total power of such an engine, assuming it to be 
compound, would probably be 800 indicated horse-power. 
One pound of back pressure represents 5 per cent. 
Certainly over 40 horse-power is worth having if, as is 
often the case, it can be had for nothing. We have our- 
selves seen triple-expansion engines which had worked 
for years with a back pressure of between 6l]b. and 7b. 
although the vacuum was very good. A smal] alteration in 
the exhaust pipe reduced the back pressure to,4 lb. and 
added nearly 50 horse-power to the available work of the 
engine. Our neighbours on the Continent are much 
more particular than we are to secure a good 
vacuum. We seldom see 28in. aimed at in this 
country, even with a high barometer. Anything less 
is deplored by French and Swiss engineers. Our own 
experience is that anything from 23in. to 25in. is con- 
sidered quite satisfactory in this country. So many 


causes contribute to impair a vacuum or augment 
back pressure, that we may be excused if. we decline to 
point them out. 


It is enough, we think, to insist on the 


truth that, while we are doing all we can to secure 
economy by raising pressures, and so working at one end 
of the scale, we wholly neglect the saving that lies ready 
to our hand at the other end of the scale. That must be 
a good engine indeed which, having been at work for a 
few years, is still attaining the maximum economy of 
which it is capable. This aphorism is worth committing 
to heart. Combined with coal bills it suggests action. 


THE AMERICAN TARIFF AND THE IRON TRADE. 


Tue United Kingdom is intimately concerned with the 
trade of the United States, because that country has 
hitherto been one of the most important outlets for our 
manufactured products. The termination of the fiscal 
year, coinciding virtually with the re-affirmation of the 
Republican “ platform ” of 1896, gives occasion for some 
little consideration of the American attitude on the sub- 
ject of the tariff and the future of foreign trade with the 
country on the basis of that tariff. It may safely be 
assumed that the vote in November will go with the 
Republicans, if only because of the Democratic candi- 
date’s views on silver. If the silver plank was not good 
enough to give Mr. Bryan a majority at the last elections, 
when his only chance arose in connection with the 
industrial depression then prevailing and a fairly wide 
belief that silver at sixteen to one was the panacea for 
all the nation’s ills, it is not likely to carry him any nearer 
now that trade has prospered under a gold standard, and 
the nation is well accredited abroad, which it could not 
possibly be were Bryanism accepted as the national 
policy. To English manufacturers of all classes, engineers 
included, the tariff question is of interest, for its effects 
upon their own relations with the United States. The 
true American policy, we are told, puts the burden of . 
revenue on foreign goods; but seeing that internal taxes 
yielded 273,000,000 dols. in the fiscal year just ended, 
against 206,000,000 dols. from Customs, one fails to 
understand how the contention can be any longer sup- 
ported. It is true that some of the internal taxes were 
imposed for the purposes of the war with Spain, but 
it is the intention to perpetuate them, and anyway 
Customs revenue has not increased. The tariff, we 
are told again, secures the American market for the 
American producer. But the American producer 
has put himself in a position to defy foreign competition 
to a large extent, and the maintenance of high import 
duties means in the circumstances that the home con- 
sumer has to pay an undue price for what he purchases. 
To the contention that the tariff upholds the standard of 
wages for the American working man, the answer is that 
the standard upholds itself, because the manufacturer 
knows that a high-wage rate enhances the speed and 
increases the volume of production ; and as for the claim 
that “in its reasonable application it is equally opposed 
to foreign control and domestic monopoly,” that is 
ludicrous, because the policy in its present perfectly un- 
reasonable application is notoriously the parent and pro- 
tector of the greediest trusts, which, in another part of its 
platform, the party is obliged to denounce roundly; and 
it is not foreign control of the American market, but an 
opportunity to sell his own goods in the foreign markets, 
that is now the chief concern of the American manu- 
facturer. The tax on raw materials prevents the 
manufacturer from “ spreading himself,” as he might 
otherwise do, and, of course, further enhances the cost 
of manufactured commodities. To secure a foreign 
trade there must be considerable discrimination against 
the home consumer. The workers form the bulk of 
the consuming class, and a large proportion of them 
are now employed in making high-cost goods for them- 
selves and cheap goods for foreigners. In other words, 
Americans are required to pay more than a fair profit 
on what they use in order that the manufacturers may 
sell the excess of production at cost, or less than cost, 
to foreigners, and so make a great show of increasing 
the export trade. Of course, if a manufacturer by the 
operation of partial laws, can force the American market 
to pay on the half of his product needed for home con- 
sumption, the cost, and more than the cost, of his whole 
output, he can well afford to export the half not re- 
quired for home consumption at lower prices than those 
for which it can be produced, and grow rich easily, while 
the Government can make a great show of statistics of 
exported merchandise. 

This curious position should be kept well in mind in 
connection with the trade figures for the year 1899-1900. 
But making all allowances, the growth of the foreign 
trade of the country has been remarkable. Exports for 
the twelvemonths are estimated at 1,400,000,000 dols., 
and imports at 880,000,000dols., making together a 
grand aggregate of 2,280,000,000dols., compared with 
1,930,000,000 dols. in 1898-9 and 1,848,000,000 dols. in 
1897-8. There can be no quarrelling, from the point of 
view of the good American, with an increase equivalent _ 
to £86,000,000 in two years. The general rise in values 
has something to do with the increase, but not every- 
thing, for the volume also shows a material expansion, 
and the net balance in favour of America on the one 
year is as much as 520,000,000 dols., bringing the excess 
of exports over imports for the past six years to more 
than 2,000,000,000 dols. If, seven years ago, when the 
country was in the throes of one of the most extensive 
and distressing business panics known in its history, any- 
one had predicted that by this time the accumulated 
favourable balance of trade would exeeed by more 
than one-third the total foreign trade of that year 
(1,500,000,000 dols.), he would have been looked on as a 
fanatic if not as a lunatic. The actual developments 
show the recuperative power of the country—partly, no 
doubt, aided by the tariff, but retarded also by that in- 
fluence because of the burden placed upon raw materials 
under the Dingley policy. It is not to be assumed that 
foreign customers actually owe America £400,000,000 
as a result of their transactions of the last few years. 
The actual balance is a much less prodigious thing, 
because there have to be deducted frem the nominal 
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total the cost of carriage of American goods across 
the Atlantic, interest on the English money invested in 
American undertakings, the money represented by the 
sale at high prices of American railroad and other shares 
held in Europe, &c. It is inevitable that some balance 
of trade should be with the United States because of its 
prominence as a provider of foodstuffs of various sorts, 
and because of the progress of its manufacturers in meet- 
ing the requirements of the country itself. This last is a 
point for the serious contemplation of Europe. It is 
quite clear that America can no longer be regarded as the 
great outlet for the productions of this side of the Atlantic. 
Imports in the past year show an increase, but this is 
attributable to larger takings of raw materials—“ articles 
in a crude condition which enter into the various processes 
of domestic industry,” to adopt the official phrase—these 
forming about 36 per cent. of all imports, as compared 
with 23 per cent. ten years ago. While there has been 
a steady growth during the decade in the importation of 
raw materials, no year has shown so large an increase as 
this last. Ten great articles form the bulk of this class— 
silk, fibres, wool, Egyptian cotton, crude rubber, wood, 
tobacco, hides, and skins, chemicals, and tin in pigs and 
bars for use in manufacturing tin-plates. The materials 
for use in the manufacture of iron and steel, the greatest 
of all the country’s industries, are obtainable at home on 
terms exceedingly favourable. The greater purchasing 
power of the people, consequent upon the prosperous con- 
dition of things, has led to an increase in the importation 
of articles of luxury, but this is not of much significance. 
In exports, while the great staples continue to show well, 
the most striking developments are in the direction of 
manufactured goods. The total under this head for the 
twelve months is in excess of 400,000,000 dols. against 
338,700,000 dols. last year, 277,300,000 dols. for 1896- 
97, and 183,600,000 dols. for 1894-95. The improve- 
ment is shown in almost every important branch of 
inanufacture, but despite the enormous advance 
in price, and despite the prediction made when 
the increase began, that this advance in price 
would reduce exportations, iron and _ steel con- 
tinue to head the list, and surpasses by more than 
20,000,000 dols. the enormous figures of last year, showing 
a total considerably greater than 100,000,000 dols. for 
the twelve months. The sale of goods for abroad at cost, 
or less than cost price, in order to cultivate trade, must 
always be kept in mind, but it would be absurd to infer 
that that accounts for the whole of the growth in this 
particular. American goods are increasing steadily in 
vogue in foreign markets, and there is no question of 
specialities, which are an important item, being offered 
ata sacrifice. The young American giant is in control 
of the home markets at the present time, and is reaching 
out in every direction and challenging in thv:ir own fields 
the competitors from whom the protectionaists seek to 
defend him at home. He has no use for the swaddling 
clothes of tariff protection, but they wrap him up in them 
all the same lest he catch a chill. 


MACHINERY SHIPMENTS. 


THe serious manner in which the South African war has 
interfered with shipments to that country is seen at once 
when the Board of Trade returns for the half-year are 
examined. It is true that in two cases the shipments to 
South Africa have increased as follows when the past half- 
year is compared with the first half of 1899 :—Locomotives, 
from £28,585 to £62,811, and agricultural engines from £863 
to £1982. But with regard to all other exports there have 
been the following declines :—Other descriptions of engines, 
from £73,829 to £25,557; agricultural machinery, from 
£11,639 to £5949 ; sewing machinery, from £14,264 to £7378 ; 
inining machinery, from £198,183 to £59,510; textile 
machinery, from £10,753 to £183; other descriptions of 
machinery, from £135,610 to £74,361. There have, how- 
ever, fortunately, been some large increases with other 
countries, which have made up for these deficiencies, 
and the net result of the half-year’s trading, compared 
with the first half of 1899, is an increase in the total value of 
steam engines reported to all countries from £1,876,463 to 
£2,034,813 ; and in “machinery other than steam engines,” 
from £7,660,329 to £7,811,292. Among the notable cases of 
improvement which have contributed to this satisfactory 
result are the following: —- Locomotives: France, from 
£3638 to £23,061; Australia, from £52,180 to £90,893. Agri- 
cultural engines: Europe. from £299,138 to £329,094; 
Australia, from £11,657 to £18,256. Other descriptions of 
engines : Belgium, from £12,859 to £20,840; minor countries 
in Europe, from £127,738 to £152,189; United States, from 
£2289. to £16,369; Australia, from £60,534 to £104,669. 
Agricultural machinery : Europe, from £380,190 to £421,769. 
Mining machinery: India, from £41,119 to £43,727; 
Australia from £40,590 to £81,232. Textile machinery: 
United States, from £145,399 to £352,405; France, from 
£273,153 to £404,093; minor European markets, from 
£507,291 to £679,269. Other descriptions of machinery: 
Australia, from £224,658 to £316,054; South America, from 
£200,966 to £209,018; Europe, from £1,470,207 to £1,602,207. 
It will be seen that in most departments of engineering 
Australia and the Continent—and, to some extent, the 
United States also—have combined to more than make up 
for the set-back which the export trade has sufferedf rom the 
South African war. 


THE BELLEVILLE BOILER. 


Tr is announced that Mr. Goschen will probably make his 
promised statement about boilers and engines in the Navy 
to-night—Friday. It is possible, however, that pressure of 
other business may cause a postponement. It has been semi- 
officially stated that Mr. Goschen is not prepared to defend 
the Belleville boiler up to the hilt. On the contrary, he will 
concede much for which we have contended, but it is hinted 
that his line of defence will be that the Belleville boiler was 
adopted with the full knowledge and consent of Parliament, 
on whom the responsibility must rest. On another page will 
be found statistical information about water-tube boilers, 
which cannot fail to be interesting just now. We find it 
necessary to correct a false impression. Many of our 
contemporaries all over the country have, we are 
glad to see, taken the subject up, and . reproduced 
much that we have said concerning Admiralty en- 
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gneering. But in more than one instance it is stated 
that THE ENGINEER is opposed to the use of water-tube 
boilers in the Navy. ‘Nothing can be further from the truth. 
It would appear that to the non-technical Press there is 
only one water-tube boiler—the Belleville ; hence the mis- 
take. We have specifically stated that the normal Scotch 
boiler is wholly unsuited for use in ships of war, and that 
there are various excellent water-tube boilers which ought to 
answer every required purpose. The Belleville boiler is a 
very special tye of steam generator, which has nothing in 
common with any other. We believe that it may be found 
possible to produce a fire-tube boiler which will be better 
than a water-tube boiler; such a boiler has been made and 
tested, with results full of promise, but it, in turn, has 
nothing in common with the Scotch or any other existing 
form of fire-tube boiler. But it is too soon to say that this 
type is better for naval use than various kinds of water-tube 
boilers, which are freely used in foreign warships—with 
excellent results, so far as is known. 


THE PANHARD-LEVASSOR MOTOR CARRIAGE. 


Ws illustrate above the carriage built by Panhard and 
Levassor, of Paris, for the Hon. C. 8. Rolls, a description of 
which was given in our issue of June 15th last. This carriage 
has been awarded the gold medal in the section devoted to 
privately-owned carriages in the Automobile Club’s 1000 
miles trial, and ran right through the thirteen days without 
a failure, and at the maximum average speed limit of 12 
miles per hour. In the hill-climbing tests it made some re- 
markable times; for instance, up Taddington Hill, 24 miles 
long, and carrying four passengers, an average speed of 17°77 
miles per hour was made, and up Shap Fell, 74 miles, with 
two passengers, the speed averaged 27‘5miles In the speed 
tests on a measured stretch in the Duke of Portland’s estate 
at Welbeck, the average time taken for a mile of slight ascent 
and a mile of slight descent was 1 m. 35} s., equal to 37°63 
miles per hour. The carriage is built chiefly of steel and 
aluminium, weighs about a ton, and has engines capable of 
developing 12 horse-power. Four speed gears are provided to 
enable the car to run at speeds varying between ten and forty 
miles an hour. For further particulars we must refer our 
readers to the earlier description alluded to above. 


DAVID MORGAN. 


Our correspondent for Wales writes:—Last week, very 
suddenly, the death of David Morgan took place at Aberdare, 
at a time when greater unanimity exists amongst the colliers, 
and a great degree of —— prevails both amongst coal- 
owners and colliers. The existence of miners’ agents at such 
a time as the present is only known by an occasional formal 
meeting, when slight friction in the matter of disputes and 
allowances are brought forward for arbitration, that David 
Morgan’s name recalls a long series of combats, when the 
coalowners and colliers were engaged often on contentions of 
paramount importance, and, as in the last great strike, on 
matters that involved the very existence of the coal trade in 
Monmouthshire and South Wales. 

David Morgan was nurtured in a school trained to consider 
any combination of coalowners as one banded for offensive 
purposes, and not a legitimate union for the security of the 
capital invested in the coal industry. The miners’ agents’ 
policy was fighting; and the more rugged the personality of 
the agent—the more adroit combatant he showed himself to 
be—the greater was his popularity. It might be said that 
the objectionable antagonism frequently shown by the miners’ 
agent was in greater part due to the action of the Workmen’s 
Committee, who took their tone, again, from the workmen ; 
and we should be quite within the bounds of truth in adding 
that, ordinarily, if a miners’ agent did not conform to the 
governing power behind him, his mission would soon be at 
an end. 

But men of more moderate and peace-loving views than the 
late agent aré able by their tact to rule without too pronounced 
an exhibition of ruling, and it was in the lack of this tact 


that Morgan signally failed. He liked fighting, and was prcud 
of the power of being pitted aged the coalowners ; and the 
ordinary considerations which govern most men, such as 
humanity, and regard for the wives and children of colliers, 
were secondary compared with the glory of winning. This 
estranged from Morgan the approval of the more thoughtfu! 
of the colliers, and of the public and trading community 
generally. Hence the designation given him of being the 
“ stormy petrel” of the colliers has generally been considered 
an apt one. 

It is very possible that stormy conflicts may again occur in 
connection with the coal trade industry, yet those conversant 
with that industry, and with the life and actions of Morgan, 
believe that he had fairly lived out the troubled era, and had 
seen the uprise of greater consideration amongst the 
employers and the ere: a strong tendency to arrange 
difficulties by the mediumship of arbitration, and a greater 
desire that mere bluff and forcible talk should be substituted 
by reasonable arguments. 

It will be well if, with the dead agent, the great industry 
now buries the old weapons and usages, so that the Joint 
Committee-room becomes not the fighting arena, as it has too 
often been, but the colliers’ parliament, where equable settle- 
ments are arranged, and all working contentions adjusted. 
This was the spirit in which the founder laboured, and for 
the increase of which he strove. 

There were many thousands of collier mourners at David 
Morgan’s grave on Monday, at Mountain Ash, where a public 
funeral was accorded to him; and the general expression 
appeared to be one of regret that he had not been spared to 
enjoy a few more years of peaceful reflection. The mass 
slurred over, with the usual kindly consideration for the dead, 
errors of judgment and exhibitions of personal bias, and 
tacitly admitted that, with failings, he nevertheless had 
virtues, and acted fairly up to hisconvictions. For in his day 
he was a conspicuous ruler in the land, his will governing the 
action of nearly one hundred thousand men. With the 
appalling strike and its terrible consequences his power really 
waned, and in the course of a short time practically came tu 
an end. 


JAMES RICHARDSON FORMAN, C.E. 


THe death is announced of Mr. James R. Forman, civil 
engineer, who, for thirty years or more had been closely 
associated with almost all the important engineering projects 
in the West of Scotland. Mr. Forman was in his seventy- 
eighth year, and was one of the oldest miembers of the 
Institution of Civil Engineers, which he joined in May, 1866. 
He was a native of Nova Scotia, to which province his family 
had emigrated from Coldstream, Berwickshire, in 1780. Mr. 
Forman came to the Mother Country in 1841, and entered 
the engineerng office of Mr. Robson, Glasgow, from which, 
in 1845, he was sent to take over the Wilsontown and 
Morningside Railway, then in course of construction. After 
successfully completing and equipping that railway, he .was 
appointed manager of the General Terminus Railway, and sub- 
sequently received a commission as Government engineer for 
his native provinee of Nova Scotia. In 1860, after having served 
under this commission for six years, Mr. Forman returned 
to Glasgow and entered into partnership with Mr. Robson 
and Mr. McCall, the title of the firm being Robson, Forman, 
and McCall. Mr. Forman took a very active interest in the 
early railway a of the country, and important 
undertakings with which his name is associated were the 
Greenock and Ayrshire and Wemyss Bay railways, the Blane 
Valley and Milngarvie railways, and the Greenock Water- 
works. Latterly Mr. Forman had not taken any very active 
interest in professional business, but he maintained connec- 
tion with the commercial world in his capacity as chairman 
of the Aberfoyle Slate Quarries Company, Limited, and the 
Edinburgh American Land Mortgage Company, Limited, also 
as a director of the Arizona Copper Company, Limited. 
He is survived by four sons and five daughters. His son, Mr. 
Charles Forman, is the principal partner in the firm of 
Forman and McCall, and is well known as the engineer of 
the West Highland Railway, and as an expert witness at 
parliamentary proceedings connected with railway Bills. 
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IRON AND STEEL RAILS IN AMERICA.* 
By Rosert W. Hunt, M. Am. Soc. C.E. 

As America came to Great Britain for the rails used on ber first 
railroads, it is perhaps fitting that this paper should be presented 
to the Society in London, and at its first English meeting. The 
facts relating to the introduction of rails into the United States, 
and, later, their manufacture-in- that country, are- historically 
recorded, and will only be briefly referred to herein. In obtaining 
the data, free use has been made of James M. Swank’s valuable 
work, “ Iron in All Ages.” 

The first charter for a railroad in the United States was granted 
by the Legislature of New Jersey in 1815, but the road was never 
built. In April, 1823, the New York Legislature granted a charter 
to the Delaware and Hudson Canal Company to construct a canal 
and railroad for the transportation of coal from the anthracite coal- 
fields of Pennsylvania to the Hudson River. The road was sixteen 
miles long, but was not completed until 1829. It was on this road 
that the first locomotive was run in America. On Saturday, 
August 8th, 1829, the Stourbridge Lion, built in England, and 
weighing six tons, made its first trip ; but its active life was short, 
as it was found to be too heavy for the superstructure of the road. 

The first American-built engine was operated on the Baltimore 
and Ohio Railroad, in August, 1830. It was named Tom Thumb, 
and was designed and constructed by Peter Cooper, who was some- 
what restricted as to materials, as he had to use gun barrels for 
tubes. The whole machine weighed but one ton, and burned 
anthracite coal. . The experiment was successful, and, based on it, 
later machines were designed and built ; the first one of practical 
size and use being the Best Friend of Charleston, which was 
constructed at the West Point Foundry, in New York City, for the 
Charleston and Hamburg Railroad of South Carolina. It went 
into active and successful use on that road in December, 1830. 
Only some five years intervened between the opening of the first 
railroad in the world intended for general freight and passenger 
service—the Stockton and Darlington—September, 1825 ; and that 
of the first one in the United States for the same Dg 
Baltimore and Ohio. Its construction was begun on July 4th, 1828, 
and ‘cars were put upon it for the accommodation of the officers 
and to gratify the curious by a ride,” in'1829 ; but it was not formally 
opened for travel until May 24th, 1830. It was then thirteen miles 
long, extending from Baltimore to Ellicott’s Mills, Md. 

hus, in railroad building, as in many other things, the Americans 
were early disposed to follow closely after their English relatives ; 
and perhaps, like other younger people, were soon not satisfied to 
follow, but aspired to lead. Thus the next passenger railroad to 
be constructed was the Charleston and Hamburg, already men- 
tioned. This was opened for public use in December, 1830. In 
September, 1833, it was completed for a distance of 135 miles, and 
was “‘ the longest continuous line of railroad in the world.” The 
nucleus, from which later came the great New York Central and 
Hudson River Railroad system, was the Mohawk and Hudson Rail- 
road, chartered by the New York islature in 1826, but not 
until 1830, and opened for travel in 1831. It extended from 
Albany to Schenectady, seventecn miles. There were some earlier 
railroads, or more properly tramways, built in the United States, 
but those named were the first really commercial roads. 

The rails used on these roads were of wood with flat bar iron 
nailed to their upper surface. The track of the Baltimore and 
Ohio Railroad is described as consisting of :—‘‘ Cedar cross pieces, 
and of string pieces of yellow pine from 12ft. to 24ft. long and 6in. 
square, and slightly bevelled at the top of the upper side for the 


_ Hange of the wheels, which at that time was on the outside. On 


these string pieces iron rails were placed, and securely nailed down 
with wrought iron nails 4in. long. After several miles of this 
description of road had been made, long granite slabs were substi- 
tuted for the cedar cross pieces and the yellow pine stringers.” 
‘The iron used for rails was jin. to gin. thick by 24in. to 44in. 
wide. _The heads of the nails or spikes holding it down were 
countersunk in it.” One would judge, from the varying thicknesses 
and widths, that the specification and inspection were not very 


rigid. 

Notwithstanding these trap rails being ‘‘securely nailed down,” 
it was found that traffic would loosen them, with the final result 
of their turning up as the wheels passed over them, and forming 
what were called ‘‘snake heads.” These would occasionally tear 
through the bottoms of the cars, and cause more or less inconveni- 
ence if not danger to the passengers. So the American engineers 
again turned to England, where the same difficulties had led to 
the invention of rails of different sections. It is believed that the 
first one was the fish-bellied rail, invented by John Birkinshaw, of 
the Beddington Ironworks, and patented in October, 1820. This 
rail was held in cast iron chairs by side keys or wedges. The 
Baltimore and Ohio Company soon afterward imported some of 
these rails, 

The Stockton and Darlington, and its follower the Liverpool 
and Manchester, which was opened in September, 1830, were prin- 
cipally laid with rails of the Birkinshaw type. The Stockton and 
Narlington also had a few cast iron fish-bellied rails. The Clarence 
rail was another English invention, and was considered an improve- 
ment on the Birkinshaw. Rails of that pattern were imported 
into America for the Allegheny Portage Railroad, built by the 
State of Pennsylvania over the Allegheny Mountains to connect 
the canals on either side of them. This road was opened in 1833. 
tn 1834 the Columbia and Philadelphia railroad was opened. Part 
of this road was laid with flat rails, but on the greater part the 
Clarence rails were used. On both roads the rails rested on stone 
blocks. These roads were in after years absorbed by the Penn- 
sylvania Railroad. 

Another English section was the H-rail, which rested in a chair. 
These were imported, and used on some of the roads, Still later 
came the U-rail, known in Wales as the Evans patent, and believed 
to have been first rolled at the Dowlais Works. Some of the flat 
strap-rails were made in America, but all the sectioned ones were 
imported. Some attempts were made to use American cast iron 
rails, but with unsatisfactory results. It was not until 1844 that 
the manufacture of sectioned wrought iron rails was un in 
America. A rolling mill was built in 1843 by the Mount Savage 
Rolling Mill Company, at Mount Savage, Allegheny County, Md., 
expressly to make rails, Operations commenced in 1844, and for 
their first rail, which was of the U section, they were awarded a 
silver medal by the Franklin Institute of Philadelphia. The rail 
weighed 421b. per yard. About 500 tons were laid in 1844 on the 
road then being built between Mount Savage and Cumberland, 
Md. A short time later they rolled some 521b. rails for a road 
between Fall River and Boston, and in 1845 and 1846 they rolled 
T-rails, This mill, after being long abandoned, was finally dis- 
mantled in 1875, The T-rail was generally known in Europe as 
the “ Vignoles” rail, after Charles V. Vignoles, an English railroad 
engineer, whe introduced its use there. But it was really invented 
by Robert L, Stevens, of Heboken, N..J., president and engineer 
of the Camden and Amboy Railroad. 

In 1845 the Montour rolling mill, at Danville, Pa., was built 
expressly to roll 'T-rails; and in October of that year there was 
rolled in that mill the first rail of that section made in America. 

In 1846 T-rails were rolled by the Boston Ironworks, Boston, 
Mass.; by Cooper and Hewitt’s mill, at Trenton, N.J.; by the New 

ingland Iron Company, Providence, R.I.; by the Phcenix Rolling 
Mill Company, Phoenixville, Pa.; by the Great Western Iron Com- 
pany, Brady’s Bend, Pa.; and by the Lackawanna Ironworks, 
Scranton, Pa. In the following years the manufacture was taken 
up by other companies ; but owing to the commercial conditions 
caused by the severity of foreign competition, early in 1850 only 
two out of the fifteen rail mills in the United States remained 


in 

These early rails were all short ; none were over.15ft. long. As 
the difficulties of manufacture were overctome, and the science of 
track-laying progressed, the length was gradually increased till 21ft. 


* Presented at the Annual Convention, London, July, 1900. “ 


was reached, and was considered the limit. It was not until about 
1859 that railway engineers would accept those of greater a 
The first 30ft. rails rolled in America were made by the Cam 
Iron Company, Johnstown, Pa., in 1855; but they could not find 
sale for them, and cg ag finally used by that company in their 
mill yards, The first 30ft. rails to fill an order were rolled by the 
Montour Company, in January, 1859, for the Sunbury and Erie 

The rolling of iron rails was attended with many difficulties. If 
the pile of bars was not heated to a sufficiently high degree, the 
eae would not be perfect ; and if heated too highly, the iron 
would crack in the process of rolling, and yield an imperfect pro- 
duct. If the Sood gatas too soft, although the rail might be free 
from flaws and bad welds, it would wear out rapidly under traffic. 
Under all circumstances it was important that the rolling process 
should be completed as quickly as ible, so that the reductions 
should be made while the iron lost little of its heat. This, 
together with some local conditions, led to the invention by John 
Fritz, Hon. Mem. Am. Soc. C.E., of the three-high rail train. 
Three-high sets of rolls had been used for many years in makin; 
merchant bars, but it required the application of the Fritz yield- 
ing hanging guides and driven feed rollers to make them prac- 
tical for rail rolling. This improvement was put into successful 


hammered into blooms which were then re-heated and rolled into 
rails, The steel was made under the management, of the late 
Alexander L, Holley, M. Am. Soc. C.E., then in’ c e of the 
Pennsylvania Steel Company. George Fritz was the chief engi- 
neer and general superintendent of the Cambria Iron Company, 
and Alexander Hamilton, superintendent of the rail and other 
mills, while the writer was in direct charge of the steel depart- 
ment. It isa matter of some interest that the ingots were drawn 
down by the steam hammer which had been installed some years 
before to make the hammered iron slabs for the Pennsylvania 
Railroad Company’s rails, From this time the production in 
America of Bessemer sreel rails increased rapidly. : 

For a time after the starting of the Pennsylvania Steel Com- 
pany’s Bessemer Works, the —" were cast from the top, on the 
then-accepted English plan. tr. Holley’s mind was not so con- 
stituted that he could long follow any beaten track withoutan effort 
to do better work on some other line. Thus he introduced the 
bottom-casting of ingots ; pouring the steel into a central octagonal 
mould about 14in. diameter at the bottom and 10in. at the top, 
from the bottom of which the metal flowed through connecting 
gates into four surrounding moulds 8}in. square. ‘This plan was 
adopted after consultations with Mr. George Fritz, who had 
rolls turned to take the 84in. ingots. The central or sprue ingots 
were ha ed into blooms. It was found that the small ingots 


operation at the Cambria Mills in 1857. It has ever since r 
as the typical American rail mill. Since the introduction of steel 
rails there have been several two-high reversing mills on the 
English plan, used in America ; in fact, two of this kind are now 
running. But the three-high is the American mill, and has per- 
mitted the tremendous production which has been attained in later 
ears, 

. The early mills required the work of handling the material as it 
passed through the rolls to be done by manual labour, through 
the use of tongs and hooks. Probably the rolling of iron piles with 
their necessarily peculiar handling, would have indefinitely con- 
tinued this, but with the use of solid steel blooms the troubles 
lessened and made possible the introduction of automatic 
machinery. The tong-and-hook system necessitated the employ- 
ment of fifteen to seventeen men, and the production of steel rails 
was limited to not over 250 tons per turn. Automatic machinery 
revolutionised this, both as to number of men employed and the 
possibilities of production. 

It was the writer's fortune to introduce the first driven rail mill 
tables, those in the works of the Albany and Rennselaer Iron and 
Steel Company, Troy, N.Y., in March, 1884, These were in front 
of the finishing rolls, and worked so well that an automatic arrange- 
ment was soon after placed in front of the roughing rolls. This 
latter arrangement was more particularly designed by Mr. Max M. 
Suppes, then the master mechanic of the works, and now the 
general manager of the Lorain Steel Company, Lorain, Ohio. 
Naturally, these devices were protected by letters patent. From 
this start other inventions were made, and many improvements by 
other American engineers have followed, until the present American 
rail mill, capable of turning out 50,000 tons of finished rails per 
month, has been developed. It was the writer’s fortune to become 
connected with rail making in 1856, and among his earliest recol- 
lections is the statement that the users of rails had in service 
certain makes which had been and were giving results impossible 
to be obtained from any of more recent manufacture. How 
familiar that statement must sound to many of you, and as of 
recent date! Then, as now, the question demanded an answer, 
and many sought for the solution. 

The first iron rails were made from straight puddled bars, These 
bars were about lin. thick and were placed one upon another, 
until a pile of sufficient weight and height was formed ; the pile 
was then re-heated and rolled into rails. And it was to the forma- 
tion of that pile that inventive genius was applied. From an 
investigation of the fracture of some of the rails which had given 
satisfaction, it was discovered that the pile of bars from which 
they had been rolled had been entered in the rolls edgewise, thus 
bringing the line of welds between the bars in a vertical instead of 
horizontal position, This presented a different structure to the 
wheel wear, and seemed to be logical. Based on that supposition 
many rails were so rolled, and the writer believes that the scheme 
was patented. Where the rail was rolled with the layers of the 
pile in a horizontal “position particular attention was given to the 
character of the top bar, which would, of course, form the wearing 
surface of the rail. Cold short or granular iron was used for it, 
while the remainder, or at Jeast the flange of the rail, was of 
fibrous iron. 

At one time a rail with a puddled steel head—or rather with the 
top bar of the pile of puddled steel—found much favour, but, 
owing to the difficulty of obtaining uniformly good welds, the 
results were not satisfactory. Some of these so-called steel-headed 
rails had the top bar of what was known as silicon steel. Another 

lan, on which much money was spent, was to hammer a puddled 

ll, or weld two puddled balls together, under a steam hammer, 
and draw them into a slab 2in. to 2hin. thick, which was used on 
the top of the rail pile. Under an order from the Pennsylvania 
Railroad Company, the Cambria Iron Company, in whose employ 
the writer was then serving, erected a special steam hammer, and 
made several thousand tons of such rails, Their service was some- 
what disappointing, and the practice was abandoned. 

At that time, as since, commercial conditions controlled. The 
railroads had the worn-out rails on their hands, and, regardless of 
whether or not tha practice would ed satisfactory results, they 
adopted a system of having the old rails re-rolled into new ones. 
At first a certain percentage of new iron was specified, but as the 
necessities for immediate economies increased, that demand was 
eliminated from the contracts, and the new rails were composed 
entirely of the old ones, The best practice was to make a pile of 
old rails, break it down into bars, which were piled upon each 
other, and then rolled into rails. But presently this was found to 
be too expensive to successfully meet the cry for cheaper rails, 
and only the top and bottom of the piles,were formed from re- 
worked iron, the centre being composed of from three to six pieces 
of old rails. 

From the many re-workings, the cheapening of the process of 
manufacture, and the increasing demands of traffic, the wear of 
the iron,rails become more and more unsatisfactory, until it 
seemed as though, from that cause alone, the limit of railway 
development had been reached. Such situations frequently occur 
in earthly affairs: and seldom, if ever, has the occasion failed to 
be met by a solution of its difficulties. In this case came the 
invention of Bessemer. It is a historical fact that the first rail ever 
made from Bessemer steel was placed on the Midland Railroad, of 
England, early in 1857, at a point where iron rails had sometimes 
to renewed within three months ; and it remained there until 
June, 1873, some sixteen years, during which time about 1,250,000 
trains and any number of detached engines and tenders passed 
over it. We all realise that without such as innovation as Bes- 
semer’s the subsequent tremendous expansion on railway develop- 
ment would have been physically impossible. 

Railway managers were timid about using steel rails, and in 
America many attempts were made to produce a satisfactory rail 
having an iron base and web, with a steel-capped top. None was 
satisfactory, and the Bessemer steel rail soon conquered the situ- 
ation. The first steel rails laid down by an American railroad were 
imported by J. Edgar Thomson, president of the Pennsylvania sys- 
tem. The first to be mariufactured in America were rolled at the 
mills of the North Chicago Rolling Mill Company, Chicago, IIl., on 
— 1865, from ingots produced in experimental steel works 
at Wyandotte, Mich. ey were not many in number, and were 
made on the regular iron rail rolls of the mill. Several of the 
rails were put in local railway tracks, and gave good service. The 
first production of steel railsin the United States, on a commercial 
order, was at the Cambria Iron Company’s mill, in August, 1867, 
from ingots madé by the Pennsylvania Steel Company, near 
Harrisburgh, Pa. Theconverting works of that company were com- 
pleted some time in advance of its rail mill, which led to an 


arrangement under which the ingots were sent to Johnstown to be 


rolled satisfactorily, while on the contrary the central ones 
cracked badly during working. This led to much discussion 
and consultation among the operative officers of the Cambria 
Company and Mr. Holley, the result of which was that John E, 
Fry, then superintendent of the Cambria Iron Company’s iron 
foundry, suggested the use of a rammed-up centre sprue, 4in. in 
diameter, connecting through fire-brick gates with surrounding 
ingots ; the sprue and gates to be treated as scrap. This plan 
answered admirably. 

While in charge of the experimental Bessemer Works at Wyan- 
dotte, Mich., in the interest of the Cambria Iron Company, the 
writer had developed a manner of bettqes-cnating ingots, _ Mr. 
Holley, having protected his plan by a patent, Mr. Fry and the 
writer united in patenting theirs, and their interests and those of 
Holley were consolidated. For some years after this, practically 
all bottom-casting of ingots in America was licensed under these 
patents. After a time the price of rails became so much reduced 
that the loss incident to the scrap of the centre sprue and bottom 
gates made in bottom-casting became a serious matter, and while 
it was and is impossible to cast as sound, and hence as good, ingots 
from the top, the better plan was abandoned. At first all the 
the American Bessemer’s works pursued the English plan of reduc- 
ing the ingots to blooms under steam hammers. is was so at 
the Pennsylvania and Troy Works. The success in rolling the S}in. 
ingots at Johnstown led to the invention of the American bloom- 
ing mill, and this soon completely superseded the steam hammer 
in rail making. This idea originated with Mr. George Fritz. 
Holley and he were intimate friends, and exchanged views freely. 
Holley had severed his connection with the Pennsylvania Steel 
Company, and returned to the Troy, N.Y., Works. There he 
built a three-high blooming mill. hile it had tables, their rol- 
lers were not power-driven, and the ingots had to be Peng 2 into 
the rolls and turned over on the tables by hand. Soon after, George 
Fritz built a blooming mill at ‘ohnstown, in connection with the 
Bessemer converting plant, and put into use his patented ideas of 
drivenrollers, hydraulically-controlled movable rolls, anda ‘‘turni 
over and sliding from pass to pass” device, christened by the mill 
hands a ‘‘go-devil,” which permitted the economical handling of 
largeringots. This wasthe birth of the American blooming mill. In 
perfecting his plans George I'ritz had the benefit of the advice of 
his brother John, then manager of the Bethlehem, Pa., Works. 

Perhaps these details apply more to rolling-mill practice than to 
the rails themselves ; but the writer thinks that they have a 
a most important part in relation to the character of steel rails, 
and are pertinent to the subject. Holley started the innovation 
by which the production of steel ingots has been increased su 
greatly. Fritz gave the blooming mill, which would not only take 
care of all that was sent to it from the converting works, but, like 
Oliver Twist, ask for more ; and the late Captain William R. Jones, 
Robert Forsyth, M. Am. Soc. C.E., and several others built rail 
mills which were not satisfied with the amount of steel sent to them 
by any blooming mill. This has all been magnificent. It has made 

ible undreamed-of low prices for steel rails. It has helped to 
uild railroads, but has it improved the quality of the rails 
produced ? 


(To be continued.) 


LAUNCHES AND TRIAL TRIPS. 


KENLEY, steel screw steamer ; built by, Wm. Gray and Cv., 
Limited ; to the order of, Houlder, Middleton, and Co.; dimen- 
sions, 352ft., 49ft. 6in., 2st. 3in.; engines, triple-expansion, 25}in., 
40hin., 67in., by 45in, stroke, pressure 1601b.; constructed by, 
the builders ; trial trip, July 5th ; 114 knots. 

MONTREAL, twin-screw cattle steamer ; built by, C. 8. Swan and 
Hunter, Limited; to the order of, Elder, Dempster, and Co.; 
dimensions, 483ft., 56ft., 4ft. 9in.; tocarry, 10,600 tons deadweight, 
and 1800 tons measurement ; engines, twin-triple-expansion, 22in., 
37in., 6lin., by 48in. stroke, pressure 1801b.; constructed by, The 
Wallsend Slipway and Engineering Company, Limited ; trial trip, 
July 4th ; 12? knots, 

OoTMARSUM, steel screw steamer ; built by, Wm. Gray and Uo., 
Limited ; to the order of, The Stoomvaart Maatschappij ‘‘ Oostzec,”” 
of Amsterdam ; dimensions, 281ft. 6in., 42ft. 6in., 19ft.; engines, 
triple-expansion, 2lin., 33in., 56in., by 36in. stroke, pressure 160 Ib. ; 
constructed by, the builders; trial trip, July 9th ; 10 knots. 

IsMAILA, steel screw steamer; built by, Sir Raylton Dixon and 
Co., Limited ; to the order of, The British India Steam Navigation 
Company ; dimensions, 424ft. 6in., 50ft. S}in., 32ft.; to carry, 
8000 tons deadweight on light draught ; engines, triple-expansion, 
7 42in., 66in., by 5lin. stroke ; constructed by, T. Richardson 
and Sons, Limited ; trial trip, July 10th. 


JoINT-sTocK COMPANIES IN Russta.—In order to acquire 
a legal status in Russia, all foreign joint-stock companies 
must first be authorised by the Government, except those 
that only sell in Russia the products of, and articles manu- 
factured in, other countries, and also navigation companies 
trading between Russia and foreign ports, For obtaining the 
necessary authorisation, states the Monitenr Officiel du 
the following documents must be sent to the competent Russian 
authority, generally the Minister of Finance wm) A request in the 
Russian language for authorisation to operate in Russia, indicating 
the nature of the operations, the region in which they are to be 
undertaken, the share capital, and the address of the Russian 
agent invested with power to treat with the Government ; 
(2) true copies of the bye-laws, and of the reports of constitutive 
meetings, with (3) Russian translation of the same, viséd by the 
Russian Consul ; and (4) a notarial certificate—or one given by a 
Chamber of Commerce—that the company is regularly constituted 
in conformity with the laws of its country, accompanied by a 
Russian translation theréof, also viséd by the Russian Consul, who 
must certify that this document*conforms with the law of-the 
country. If the company is-of-ancient date, the reports’ and 
balance-sheets of the last five years, with accounts of the receipts; 
expenditure, net profits, and dividends must also be added ; and 
all these documents must be translated into the Russian language, 
and bear a stamp of 80 copeks—1s, 34d.—per sheet of four pages, 
with a fixed duty of 8f. 5d. 
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ELECTRICALLY-DRIVEN PRINTERS’ 

; MACHINERY. 

Onx of the applications of electrical power to industrial 
uses which is gaining considerable ground, both in this country 
and abroad, is that to the driving of printing presses and 
other machines connected with the printing trade. In this 
country there are now quite a number of newspaper and 
printing establishments which have, or are in the course of 
installing, electric driving. machinery, and a few words as to 
what is being done may be acceptable to our readers. The 
advantages claimed for electrical power equipment are flexi- 
bility in arranging the machines to meet the convenience of 
the men, and the frequently confined positions of printing 


offices ; the steadiness of power and wide range of speeds for, 


the presses; the convenient control of individual machines, 
cleanliness, and economy. Another extremely useful feature 
is the ease with which presses can be stopped from any part 
of the machine, or any part of the machine-room, if necessary. 
The method by which this is brought about varies slightly 
according to the different systems used. The general idea, 


Fig I. 
Starting or 
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shunting Armature controlling Resistance 


CIAGRAM OF CONNECTIONS 


however, is the employment of anelectro magnet or a solenoid 
which holds down or holds up the main switches and which 
can be short-circuited by simply pressing a push button. It 
is obvious that any number of such buttons can be placed 
about either on the machine itself or at any convenient place. 
The man in charge of the press can therefore stop the supply 
of current from any place he may be standing, and there is 
no necessity to run about as there is in the case of belt levers. 
The question of ‘‘ pinching round” by power may be said to be 
quite satisfactorily met. There are various ways of moving 
the press slowly, embodying different combinations of motors 
and resistances, and they would all appear to work equally 
well. It is quite feasible to so manipulate the controlling 
arrangements as to get very small moyements of the presses. 


‘It is perfectly easy, for example, to get a movement as small as 


jin. on the cylinders. 
We have collected together in the following article a con- 


siderable amount of information; and, as will be seen, the 
methods of driving employed in the United States differ some-; 


what from those in vogue in this country in minor details, but 


they both appear to work equally well, and all users of electric’ 


driving are enthusiastic on the subject. Itis a matter of con- 
siderable difficulty to find out exactly what saving there is in 
the use of electricity. There seems, however, to be no doubt 
that there is a considerable saving. The electric motors and 
their gearing have certainly a higher efficiency than shafting 
and belting. Besides which, a motor need only be working 
when actually wanted, and shafting must, in the majority of 
cases at all events, be running continuously. In any case this 
application of electricity is fast gaining ground. We know of 
some sixteen or twenty newspapers which are being run by or 
being fitted with motors, and then too there are other printing 


establishments. One firm of manufacturers alone has, so we | 


understand, installed to date nearly 500 motors fitted direct 
to printing machines, for it is by no means only the 
printing presses themselves which are being worked by 
electricity. The other machines of a printing establishment 
are most advantageously driven by this means. The question 
of whether to purchase the electricity for the motors or to put 
down special plant to generate it must, of course, be settled 
in accordance with prevailing conditions. So far as our 
experience has gone in the course of the investigations to 
obtain matter for this article, we have found that as a rule 
where the presses are only worked spasmodically, such as in 
connection with a newspaper, the current is usually purchased. 
With general printing establishments, however, electric gen- 
crating plant has been laid down. This would seem to be the 
general tendency, and one can easily understand that a supply 
company would be willing to grant good terms for a night load 
such as that needed for a newspaper. 

A number of newspapers in London and elsewhere are 
using the Holmes Clatworthy system for driving their print- 
ing presses. This system has been introduced by J. H. 
Holmes and Co., of Newcastle-on-Tyne. Two motors are 
used, and these are controlled by a specially-designed switch. 
By the courtesy of the manager of the (Globe newspaper, we 
have been enabled to make several inspections of their instal- 
lation of this system of driving. Here, in addition to 
belt-driven presses, there is a rotary web press capable of 
printing, cutting, folding, and delivering an eight-page (lobe 
newspaper, which has been provided with electrical driving 
machinery. Underneath the 
Hoor at the side of the press 


course, driving the large motor empty. The motion of the 
small motor was conveyed to the press through the worm 
gearing and the clutch. The controller is fixed to the wall 
in a glass-fronted box, so that all its working parts are visible. 
We reproduce it in Fig. 3. As will be seen, it consists of 
two parts, which may be termed the switchboard and the 
regulator. The whole is manipulated by a hand wheel, and, 
as shown in the photograph, the regulating contact piece is 
nearly as far along to the left as it will go; this being the 
position when the motor would be going nearly at its fastest. 
There are three switches, one of these being for the small 
motor circuit. These switches are closed mechanically by the 
motion of the sliding contact piece. These are, however, not held 
mechanically closed, and as soon as they are brought together 
chey are held by means of electro-magnets attracting iron 
armatures attached to the ends of the switch levers. These are 
connected to “ press’’ buttons placed in various parts of the 
press. These press buttons can short-circuit the coils of the 
electro-magnets, and cause the switches to open. This breaks 
the motor circuit and stops the press. The first motion of 
the controller hand wheel causes the clutch already men- 
tioned, to engage the half clutch on the worm-wheel’ shaft 
being moved by an electro-magnet, lever and fork, &c. The 


motor to start and move extremely slowly. Its motion is 
transferred to the press through the worm and worm wheel, 
the clutch and the gearing already described, the large motor 
armature being also revolved. Further movements of the 
hand wheel cause, first, increase of speed of the small motor, 
then the armature circuit of the big motor is completed, and 
this begins to give out power. When the big motor exerts 
sufficient torque to drive the machine without the assistance 
of the auxiliary motor, the speed of the large motor gains on 
that of the auxiliary motor, and the result is that the clutch, 
which is of the self-releasing type, is pushed out of gear. The 
backward movement of the half of the clutch cuts the small 
motor out of circuit both electrically and mechanically, and 
the large motor then proceeds to do the work, and further 
movements of the regulator give higher speeds. The highest 
speeds of all are obtained by the regulator introducing resist- 
ances into the shunt field winding of the big motor. When 
printing some 20,000 copies an hour of an eight-page paper 
the current taken is some 70 to 75 ampéres. The voltage of 
the current, which is obtained from supply companies’ mains, 
is 200. The watts used are therefore from 14,000 to 15,000, 
say, 19 to 20 horse-power. Higher speeds, of course, take 
more energy, and we are told that the motor, which is rated 
as of 25 brake horse-power, 200 volts 104 ampéres, will, when 
running at its highest power, produce 48,000 copies of the 
paper an hour. The whole installation worked very sweetly 
and without hitch. Our illustrations on page 42 give a good 
idea of the Holmes-Clatworthy system of coupling motors to 
printing presses. This is not quite the arrangement employed 
at the Globe office, inasmuch as in the photographs the small 
motor comes in between the large motor. and. the press, but 
in all other respects the two sets of plant are identical. As 
shown in the photographs, too, the motors are above ground, 
whereas* at the Globe office they are beneath the floor and 
out of sight. 

In the United states* the application of electricity to the 
driving of printing presses has now become quite extensive, 
and when the owners of the Republic daily newspaper, of St. 
Louis, U.S.A., recently erected a new building for their plant, 
it was decided to adopt electric power for the operating of the 
machinery. In fact, the only other power equipment in the 
building is a boiler for the steam-heating system. 

One of the first questions to be considered in the design 
of the plant was whether to take current from the mains of 
an electric generating company, or to install an independent 
generating plant for the use of this establishment. In order 
to decide this question, a load diagram was plotted, showing 
the extent and peculiarities of the estimated demand for 
electrical energy for light and power. This preliminary 
study showed that, as the Republic is a morning paper, the 
bulk of the power would be used between 5 p.m. and 5 a.m., 
the peak of the load occurring from midnight to 2 a.m. 

Such a load is, of course, very desirable for a central power 
station, as was shown by the tenders made by the electrical 
companies, and it was therefore decided that it would be wiser 
to purchase the current than to install an isolated generating 
plant. The Imperial Electric Light and Power Company’s 
tender was accepted, and the current is taken from a direct- 
current three-wire distribution system, having a potential of 
470 volts across its outside wires, with an earthed middle 
wire. The current passes into the building through a switch- 
board provided with a separate switch for each of the nine cir- 
cuits which supply the different classes of service. These nine 
control the electrical energy used for lighting the halls, the 
third floor, the basement, and the counting-room, and also 
control the power furnished to the passenger lifts, the goods 
lifts, the linotype type-setting machines, the stereotype 
department, and the printing presses. 

The connection with the motor equipment, the application, 
and the speed control of the press motors was the most 
serious problem. The printing of the Republic requires 


are two Lundell motors. 
One of these is of 25 horse- 
power and the other of 3 
horse-power, and they are 


connected to the press in 
the following manner. On 
the main machine shaft is 
a large cast iron toothed 
wheel having 100 teeth. 
Tnto this gears. a brass 
pinion with twenty - two 
teeth which is keyed to ; 
the shaft of the large motor. bo 


The shaft of the large motor Be BS 
is prolonged on the side 
away from the press and 
carries one-half of a crown 
wheel clutch. The clutch is worked magnetically, and 
the other half of it, which is of gun-metal, is carried 
on a shaft to the other end of which is keyed a worm 


wheel ; the worm wheel engages with a worm which is keyed | 


to the shaft of the smaller motor fixed at right angles to the 
larger machine. 
low speeds the small motor only is used. We watched very 
carefully to see with what amount of trouble small movements 
might be obtained. We saw the printing cylinder moved 
several times through wonderfully small angles with no diffi- 
culty whatever. There wasno barring round ofany kind; simply 
the switch turned on and off. Up to fifteen revolutions of the 


press the small motor did the work, and at the same time, of | 


For small movements of the press and for | 


Fig. 3—HOLMES-CLATWORTHY SYSTEM— CONTROLLER 


three Hoe eer resses, each capable of printing 24,000 
papers per hours. The main driving shaft of the press makes 
| 200 revolutions a minute when the press is running at its 
highest speed, and this would be the maximum speed of a 
motor directly connected to the press shaft. This slow speed 
would result in a large motor, and its application directly 
to the shaft would necessitate its being put in an incon- 
venient place. It was therefore decided to gear the motor to 
the shaft, so as to bring the maximum motor speed up to 
700 revolutions, and by means of a train of gears it became 
— to place the motor beneath the floor at the side of 
the press. 
When operating newspaper presses it is essential to provide 


next movements of the controller hand wheel cause the small 


five or six very slow speeds to be used in adjusting the presses, 
and in threading through the paper while “ making ready ” 
torun an edition. In doing this work, the press attendants 
become familiar with certain speeds, and any variation not 
only hinders them in their work, but is also liable to prove 
dangerous to the hands which are trained to certain motions. 
These slow speeds must, therefore, beconstant. Thelimitations 
to the use of armature resistance for securing a reliable slow 
speed from a motor working on a variable load are well known, 
and the method was not considered in connection with this 
plant. The very slow speeds are secured by the use of a 
“teaser,” which is a small motor-driven dynamo. The 
motor end of this dynamo takes its current directly from the 
470-volt mains, while the generator end delivers current to 
the press motor at a potential varying between zero and 80 
volts. Additional slow speeds are secured by cutting out 


Line to Main Solenoid Short-circuiting lamps —, 


to Starting Sglenoid. 


Starting and {topping stations 


Fig. 2—CUTLER-HAMMER SYSTEM— CONNECTIONS 


resistance in the press motor armature circuit, and for higher 
speeds the press motor is thrown directly upon the 470-volt 
mains, 

The various combinations and the resulting speeds are 
secured by the manipulation of a controller placed at the side 
of the press. It is very much like a tramear controller, and 
is provided with a hand wheel fitted with a pointer, which 
moves over a dial having twenty-one points on’ its face. In 
operation, the “ teaser” is first placed in operation by means 
of a separate starting switch. The pointer of the controller 
is then placed on the first point of the dial, which admits 
current to the press motor from the teaser generator, and 
results in the lowest running speed. The speed is increased 
by moving the controller handle from point to point. 

The six slower speeds are given by the “ teaser,” but after 
passing the sixth mark the motor begins to get its current 
from the main line, through resistances. When set at points 
seven to ten on the dial, using armature resistance in the 
motor circuit, the resulting number of impressions is from 
8000 to 20,000 per hour. When the controllers reach the 
next point, all the armature resistance is taken out of the 
circuit, and the motor is runing with its strongest field, and 
the press is printing about 22,000 papers per hour. The 
higher points on the controller introduce resistance in the 
shunt winding, thus weakening the field and speeding up 
the motor. These higher speeds are seldom used. 

The controller is provided with a solenoid magnet circuit 
breaker, which can be operated from any one of six push 
buttons distributed at convenient points about the press 
frame. A band brake, actuated by means of a spring and 
controlled by a solenoid magnet in series with the main cir- 
cuit, is also provided. This applies itself instantaneously to 
gradually stop the press in case the line circuit fails or any 
one of the stop buttons is pushed. 

There is «a 40 horse-power electric motor to each press, 
though the actual power required at present is less than 
30 horse-power, the extra capacity having been’ provided for 
driving another “deck” to be added to the press in the 
future. The leads to each motor are controlled by a switch 
on the press, and are also protected, in addition to the auto- 
matic devices on the press controller, by means of an over- 
load circuit breaker on the press frame. A carbon resistance 
is connected across the terminals of auxiliary clips on the 
main line switch in such a way as to take up the field dis- 
charge when the switch is opened. The armature and field 
resistances are mounted on a frame placed beneath the press, 
and both are arranged in sections, so that their subdivisions 
can be changed and any desired arrangement of speeds can 
thus be secured. All the wiring between the motor, the 
controller, and the push buttons is done in iron armoured 
conduits. 

Each of the twenty Mergenthaler linotype machines in the 
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composing-room is operated by its own motor of } horse- 
power, driving the shaft of the machine by means of a worm 
gear. The art department has powerful arc lamps for the 
photographic work, two motors of 4 horse-power and one of 
24 horse-power. In the stereotyping department is a 23 
horse-power compound-wound motor running at 450 revolu- 


acting one after another as the counter electromotive force 
of the motor rises, cut out some of the resistance in series 
with the armature, until the whole is cut-out. There are 
two other solenoids, one of which—termed the main solenoid 
—is for throwing in the motor when starting, or cutting it 
out when stopping. . This solenoid may be actuated from any 
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tions, and driving the matrix-rolling machine through an 
automatic reversing device. There is also a 4 horse-power 
motor of the same kind running at 1400 revolutions, which 
is directly connected to the shaft of the trimming saw, while 
another 4 horse-power motor drives, by means of raw-hide 
gearing, a shaver for shaping the curved interior face of the 
stereotyped plates. Electric motors also operate the goods 
lift, two passenger lifts, a lift for carrying the formes, and 
another lift for carrying the heavy rolls of paper for the 
presses. A 5 horse-power shunt-wound motor, with an 
armature-resistance speed controller, is belted to a centri- 
fugal fan operating the pneumatic tube delivery system 
which connects the various departments. The building is 
lighted by incandescent lamps of 235 volts, placed two in a 
series across the 470-volt mains. 
found to be unsatisfactory for interior lighting, owing to the 
large proportion of violet rays. 

The controlling arrangement made by the Cutler-Hammer 
Manufacturing Company, of Milwaukee, Wisconsin, is of a 


Arc lamps of 220 volts were | 


somewhat different character to either of the foregoing. | 


Here only one motor is employed, and the slow speeds are _ 
obtained by means of a resistance shunting the motor arma- | 
ture in conjunction with a further starting or controlling | 


resistance. An account of this appeared in the American 
Klectrician for April this year, and to this publication we are 
indebted for the following description. Diagrammatically, the 
connections are shown very simply in Fig.1. The actual con- 
nections are much more complicated, and these are shown in 
Fig. 2. In this system the resistance forming the shunt is 
automatically controlled by means of solenoids. The con- 
nections of these may be seen in Fig. 2. At the top are three 
solenoids, which are connected in series across the armature 
terminals of the motor, so as to be excited in proportion to 
the difference of potential between the brushes. 
noids are termed ‘“ wall controllers.” 


These sole- | 
Each acts simply as a | 


relay, actuating corresponding solenoids shown underneath | 


them in Fig. 2. The left-hand solenoid can complete the 
circuit of a shunt resistance across the armature terminals. 
The middle solenoid varies the amount of this resistance 
across the armature. The right-hand solenoid can short- 
circuit some of the resistance quickly—more quickly than can 
the central and more exact solenoid, which is rendered 
sluggish by means of a dashpot. If a sudden load is thrown 
on the motor the left-hand solenoids act and open the circuit 
of the resistance shunting the armature, thus preventing it 
from stopping. Then, in case the motor load falls off too 
rapidly for control by the central or dashpot solenoids, the 
right-hand solenoids come into play, and short circuits some 
of the shunting resistance. The right and left-hand solenoids 
are, on account of their action, called high-limit and low- 
limit governors, and by them the motor is automatically 
kept at speeds suitable for ‘‘ making ready,” no matter what 
the load may be, or how it may change from instant to 
instant. 

For obtaining higher speeds these solenoids are thrown 
out of gear, and with them the resistance shunting the 
armature. There then remains the usual resistance in series. 
This again is regulated by means of solenoids, the connec- 
tions to which are shown in Fig. 2. There are in all six 
solenoids, and their windings are all connected in series with 
each other and with a lamp resistance across the armature of 
the motor. When the motor is started and gains speed the 
windings of all these six solenoids, except the first, are in 
turn short-circuited by means of carbon contacts above the 
solenoid frames, the contact above the first solenoid short- 
circuits the winding of the second, and so on, there being 
no short-circuiting contact to the last. These solenoids, 


starting or stopping point, several of which are shown in Fig. 2. 
There is at each stopping point a four-way switch. By 
moving the switch to the right-hand contact, the main sole- 
noid, the winding of which is connected in series with two 
lamps directly across the line, is actuated by having the 
lamps short-circuited. The reason for having these lamps is 
to provide a means of so energising the solenoid that it will 
hold the plunger up when lifted, but will not lift it. If, how- 


starting or stopping points. This actuates the starting 
solenoid seen on Fig. 2. This :short-circuits two sections of 
the controlling resistance and provides thereby a positive 
means of starting the motor in case its load is so great 
that it will not start with the usual resistance in series 
with it. 

Finally, there is a speed-limiting switch by means of which 
first of all the slow-speed governor is put in—first with 
resistance and-then without; then the multiple solenoid 
device is brought into play. There are a number of positions 
for the lever of this switch, and wherever it is put the speed 
of the press never rises above the speed to which the. position 
of the switch corresponds. This method is certainly compli- 
cated, but it is said to work exceedingly well. 


The electrical installation of Alabaster, Passmore, and 
Sons, of Whitecross-street, London, has now been running 
for two years, and has, so we understand, given every satis- 
faction during that period. Here one sees all ‘kinds of print- 
ing work, and, therefore, printing may well be, and fre- 
quently no doubt is, carried on continuously day and 
night. In this case a generating plant has been installed 
and the process is self-contained. We have had an oppor- 
tunity of carefully inspecting this plant from beginning to 
end and of observing how it worked. Here electricity is 
made to do everything, and there is no _ stand-bye 
or means of applying any other form of power should 
the electricity fail. As a fact it never has failed, and 
the firm may be congratulated on having had the 
courage of its opinions at an early stage in this branch 
of the industry. The motive power is obtained from 
jas engines. There are two engines, made by Crossley 
Brothers, each having a brake horse-power of something like 
35 horse-power. Each is coupled by means of a belt to a 
dynamo, the larger of which runs at 860 revolutions per 
minute, and gives out 270 ampéres at 110 volts. This 
generating plant is placed right at the bottom of the premises, 
in what is called the sub-basement. Here, also, is the main 
switch and fuse boards, there being a main switch and a 
main fuse to every motorcircuit. Ordinarily speaking—even 
when the establishment is at full work—only one dynamo is 
used, the other being required only if there is a breakdown to 
the first machine. There is nothing in the construction or 
wrangement of either engines or dynamos to call for any 
special mention. The engine is of the ordinary Crossley type, 
and the dynamo is a “Castle” machine, made by nets 
Holmes and Co., of Newcastle. The leads from the switch- 
board are led to their various destinations throughout the 
building through iron piping. The motors employed arg 
Lundell motors, also manufactured by J. H. Holmes and Co., 
and are all of the enclosed type. Where they are applied to 
driving single machines they are arranged to drive on to the 
shaft by means of a cowhide pinion, so as to work noise- 
lessly. The floor immediately above the engine-house contains 
seventeen printing machines, three of these being two-cylinder 
machines, the remainder being of smaller size. Thirteen of 
the seventeen machines are driven separately, the three two- 
cylinder machines by 3 horse-power motors, the remainder 
by 2 horse-power motors. The other four machines are, 
comparatively to the rest, quite small machines, and the 
are driven off a countershaft by belting, the countersha 
being coupled by belt to a 2 horse-power motor. All the 
motors are so placed that they do not in any way interfere 
with the men working the machines. Some of them are 
covered in with a wood casing, but the majority are just 
bolted beside the machines, and are quite out of the way. 
The speed of the printing machines is variable within certain 
limits by means of a regulator placed handily at the mani- 
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ever, the lamps are short-circuited—as is done by putting the 
switch to the right-hand contact as already mentioned—the 
solenoid lifts its plunger, which is afterwards held up until 
the circuit is broken. The handle of the switch is taken 
back to its normal position by a spring, as soon as it is re- 
leased by hand. This normal position leaves the lamps in 
series with the solenoid, and so the plunger is still held up. 
By moving the switch of any starting or stopping point to 
the left the circuit is broken, and the motor is thrown out of 
circuit. There is a fourth position on the switch at the 


pulating side of the press. In this instance there is not 
nearly so much variation of speed obtainable as in some 
installations. Apparently it is not necessary, for, as we saw 
the presses at work and being got ready, there was plenty of 
| variation in the three speeds used. 

| On the floor above that containing the machinery just 
described are the lithograph presses. Here there are ten 
machines, six of which are driven separately by either 2 or 3 
horse motors, according to the size. The other machines are 
driven in groups by belts off countershafts, in their turn 
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driven by motors. Here, too, the stone-scraping machines 
are electrically driven. On the floors above the various other 
machines appertaining to the printer’s trade are equally well 
worked by electric motors. For the most part, being 
machines needing only small power, they are run in 
groups.. We found, for example, five. Cropper ‘presses 
driven through countershafting by a 2 -horse-power motor. 
Five guillotine machines are in like manner driven by a 2 
horse-power motor, and three folding and guillotine machines 
by a 3 horse-power motor. Two linotype machines are 
belted to countershafting on the floor, which is driven by a 
2 horse-power motor. Even a small circular trimming saw 
is driven by a small 1 horse-power motor. ~ 

The firm of Alabaster, Passmore, and Sons, was one of the 
first to adapt electricity to driving printing presses in this 
country. The plant has now been working for some two years, 
as we have already said, and the firm is quite satisfied with the 
way the work is done. It so happened that some three years 
ago the firm was going into new premises, and it was when 
the question of motive power came up that it was decided to 
use electricity. We are informed that the same gas engine, 
which formerly could only drive, by means of shafting, half 
the machinery required in the old premises, now through the 
medium of the dynamo and motcrs suffices to drive t'e 
whole of the machinery, though this has since been added to. 
In addition to this, moreover, there are no less than 300 
incandescent lights in various parts of the premises which 
are lit by the same dynamo. We looked to see if there was 
much flicker in these lights, and though a slight flicker could 
be seen when the lamps were examined closely, yet there was 
not enough variation in the light to be objectionable. 

Two noticeable features about these works were absence of 
noise and absence of dirt. There was wonderfully little noise 
when a large number of the machines were working, and the 
almost entire absence of shafting and belting made everything 
cleaner and more airy. 


THE RELATIONSHIP BETWEEN THE COST OF 
WATER WASTED AND THE COST OF DETEC- 
TION AND PREVENTION OF WASTE.* 

By A. J. JENKINS, Assoc. M. Inst. C.E. 
(Concluded from page 7.) 

System of waste inspection.—The staff of waste inspectors employed 
within the borough numbers six, the whole being under the direc- 
tion of the chief inspector ; two outside districts are looked after 
by their district inspectors, who act also as turncocks and meter 
inspectors in those districts, with occasional help from the town 
staff. The borough is divided into six districts, and each is 
periodically examined by means of a house-to-house inspection, 


property, or three gallons per head per day in a district of villa 
property, the district is considered to be in a satisfac condition ; 
it is found, however, that one test in two—average—indicates a loss 
greater than the above, and a house to house inspection is pro- 
ceeded with, but under no conditions is a district allowed to go for 
more than two. years without such an inspection, the increased 
revenues resulting from the discovery of chargeable items being 
about £50 per annum. 

It is a simple matter to arrive at the relationship between the 
cost of these inspections and the value of water saved in the meter- 
controlled districts, and as, with the exception of the measurement 
of the consumption, the inspection of the other districts is carried 
out on similar lines by the same workmen, a reliable estimate can 
be formed of the saving of water effected there by calculating it 


he accompanying are a few of the results of inspection of meter- 
controlled districts selected as being suitable for the illustration of 
the subject, and not because the results are in any way exceptional 
—see Table A. As regatds the non-metered districts, the average 
number of houses inspected in the whole of the borough is 23, 
2 annum; the number of leakages discovered averages as 
ollows :— 


Cisterns New 


Mainsre- New _ Taps. Pipes . 

quiring taps - requiring requiring requiring cisterns Total. 
repair. required. repair. repair. repair. required. 


These figures are entirely independent of leakages discovered 
from reports by turncocks and.consumers, which are as follows :— 


Pipes Cisterns New 
requiring ps requiring requiring requiring cisterns Total. 
repair. required. repair. repair. repair. required. 


Reported by turncocks. 
Reported by consumers. 
O .. 196 .. S712 .. .. 2770 ... .. Sl .. 582 .. 14,071 

Referring back to the leaks discovered as the result of waste 
inspection, and calculating the probable amount of leakage on the 
figures ascertained from the meter-controlled districts, we get a 
daily waste of more than 544,000 gallons, or one-tenth of the total 
supply of the district, detected and remedied at an annual cost to 
the Corporation of £500. This quantity is sufficient for the supply 
of 20,000 people, and the value of it is £4964 per annum. 

The use of stop-taps.—Since the year 1890 the Corporation have 
introduced the use of outside stop-taps. All new services have 
been provided with them, and the existing services are being fitted 
as opportunity occurs. In all about 2400 are fixed annually, so that 
at the present time of the total of 29,700 premises within the 
borough about 24,000 are provided with these useful fittings. As 
the town is at present overbuilt,-the number of removals and 
empty houses is large. The advantage of the outside stop-taps for 
temporarily shutting off the supply from these houses as a preven- 
tive of waste will be appreciated from the fact that no less than 
1628 were closed last year in consequence of removals, non-payment 
of rates, and temporary closing of houses during absence from home 


roportionately te the number of leakages discovered and repaired. — 


The sources and extent 
three heads :—(1) That due to overdrawing and leaving taps run- 
ning after use ; (2) defects in mains and service pipes ; (3) inferior 
taps of all kinds and syphon cisterns. . For the first of these there 
appears to be no. remedy; it must always happen that a certain 
proportion of the community will be careless in the use of. what 
appears to them to be, save on very rare occasions, an unlimited 
supply. It is a remarkable fact that people generally regard the 
waste of water as totally different to the waste of any other article ; 
and magistrates have been known to overlook what practivally 
amounted to the theft of water; owing to some hazy but erroneous 
idea that it was doing good to the drains. Self-closing taps cannot 
be regared as a satisfactory cure; an instance may be quoted of 
some large premises containing 250 self-closing taps, where inspec- 
tion disclosed the fact that about two-thirds of them were leaking. 
, Defects in mains and services are a great source of waste, thoug 
in point of number they amount to less than one-fifth of the total 
number of leakages, and being for the most part hidden from sight, 
they may be expected to remain longer undiscovered. The number 
annually dealt with in Cardiff has already been given, but the 

uantity of water lost can. only be surmised. A large number of 
defective services are exhibited as likely to be of some interest, a 
few of which have been experimented upon to show the amount of 
leakage they were responsible for. The losses sustained from broken 
mains are to a large extent dependent upon local circumstances. 
If the character of the ground is such that leaks quickly show 
themselves at the surface, so much the better for the conservation 
of the water; but it sometimes happens in Cardiff that the first 
intimation of a serious leakage is received from the séwermen. Of 


tight for water. to enter—a. somewhat. rarer case—these leakages 
would be undiscoyerable in this-way. «It nrust also be noted that 
the increased ‘use of wood’ paving or ‘asphalt for roadways, with 
their underlying bed of impervious concrete, tends to prevent leak- 
ages showing at the road surface to a very marked extent, The 
discovery of these leakages.is in.Cardiff usually due to the reports 
of failing pressure ; they arealmost invariably reported by the turn- 
cocks, part of whose duty it is to continually examine the pressure 
in all parts of their districts, and, provided the men.do their duty, 
a leakage of any importance cannot go on for long; ~ but for the 
certain detection of all such leakages, and as a desirable check upon 
the men, some method of measuring the quantity of water passing 
into each district during the’smalll 

adopted. That the meter should be self-registering is a necessit; 
from an economical point of view, and as a convenient form of suc 
a meter, which is at the same time cheap and absolutely reliable, 
the author knows of none better than the ** Deacon” meter. 


Inferior fittings are probably the most. fruitful source of waste. 
The system of control in this respect exercised by the Cardiff Cor- 
poration only partially. mitigates the evil. - No system of testing 
and stamping each fitting has yet been introduced,though it has 
been under consideration ; but all fittings and syphon cisterns must 
be those of approved makers who have previously deposited sample 
fittings with the Corporation. It is the duty of a turncock to 
examine the fittings on a new service before the water is turned on 
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when every fitting. is examined and every service sounded for 
hidden 1 In ninet ears the number of inspections has 
been 14, 13, 17, 16, 15, and 16 respectively, which gives an average 
of one inspection of each district in fifteen months. The number 
of houses within the © about 29;700. © Six sub-districts 
have been provided with “‘ con” waste-water meters, of which 
one is a 6in. meter controlling 1091 houses; the others are 4in. 
meters, the number of houses on each being 874, 821, 481, 190, and 
166 respectively. Some of these districts are larger than are 
usually found on 4in. meters, but they can be subdivided if neces- 
sary, and the part cut off supplied from another direction. These 
meters are, with one exception, fixed directly upon the line of main, 
and when not in use the disc is allowed to drop to the bottom of 
the meter chamber. In the meter-controlled districts a test is 

le once in six months, If the waste line shows a loss of less 
than two gallons per head per day in a district made up of cottage 
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tection, whether metered or 
otherwise, for not only can 
the tap be shut off and the 
. result ascertained from the 
meter diagram when in use, but it affords a convenient spot 
to which the waste inspector may apply his stethoscope either 
by day or night, with the result that he can quickly locate 
the premises upon which leakage is going on. In addition 
to this, it is the dividing point between the property of the 
Corporation and the house owner, and if a suspected leakage 
stops when the tap is closed it is clearly a case for investigation by 
the house owner, and the road need not be broken up to look for it. 
The cost of providing and fixing a 4in. stop-tap of first-class make, 
complete, is 11s. 6d. on an old service and 7s. 6d. on a new. 

The use of the stethoscope.—The pattern used in Cardiff is one of 
straight-grained ash 24in. long for inside work—house inspection— 
and 36in. for street work, conveniently shaped at the top to place 
against the ear. The results obtained are excellent, and the 
inspectors have, by sounding along the ground and without direct 
contact with the pipes, located leakages so small as to be al 
invisible when uncovered. Metallic stethoscopes are found to be 
too sensitive, as they lead to confusion of soun 
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to see that they are by an approved maker and that they are equal 
to the deposited approved sample, but this examination is neces- 
sarily very superficial, and therefore unsatisfactory. . 

” The requirements of the Corporation with regard to bib or stop 
taps are that they shall not be less than the following weights :— 
lin. diameter, 32 0z.; fin., 21 0z.; 12 02.5 in. 8 uble- 
valve bib taps :—in. diameter, 240z.; fin., 1402; gin., 100z.; 
and they shall be capable of resisting a pressure of 2501b. to the 
square inch. 

Experience indicates that if the following small points were more 
carefully observed by makers, the number of leaking taps would 
be immensely reduced :—The first is that the thread on the 
spindle is frequently too” short, so that when thé washer wears 

own there is not sufficient thread to allow the valve being screwed 
down on its seat; secondly, the seating is a aced too 
wide, whereas it is preferable that the seating should be narrow 
and slightly raised, so that it may wear a groove into the washer, 
and thus secure a tight joint when the valve is screwed down, 
without requiring the exertion of too much strain, x 

The requirements as regards syphon cisterns are more satisfac- 
tory, and are given as an appendix ; but as a sample cistern only 
is examined at the waterworks depdt, there is no control beyond 
that of superficial examination when the cistern has been fixed. 
The cost of the supervision of fittings as carried on at Cardiff is 
trifling, and the result is not satisfactory to the engineer, who 
believes that much might be done to prevent waste by the intro- 
duction of a systém of testing and stamping. 

It has been the practice for many years to renew the washers of 
all leaky drawing taps’ free of cost to the consumers, with the 
result that on the average 11,000 have been repaired annually, at 
a cost not exceeding 2d, per tap. That this has proved economical 
there can be no’ doubt, onda. the time lost in compelling the 
property owner to get the tap repaired, and seeing that it is done, 
would be far more costly of itself, apart from the amount of water 
that would be wasted in the meantime. When anything more 
than the renewal of the washer is necessary, the owner is required to 
do the repairs. In November, 1899, the Corporation issued a notice 
to the effect that in future the officials would only repair ordinary 
cold-water taps on the ground or basement floors of houses or 


| buildings, and that repairs to other apparatus and fittings must 


of waste.—Waste may be classified under 


course, where sewers are too small.for.men to pass through, or too _ 
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be executed by properly qualified plumbers, The result has been 
that the number of free repairs has dropped about 10 per cent. 

The author ventures it as his opinion that the alteration is a 
retrograde step, because, unfortunately, many ple will rather 
allow a tap to go on leaking than pay a shilling for its repair ; and 
it is probable that when the fact becomes known that all washers 
are not renewed free of cost, the number of leaking = reported 
vy consumers, now averaging 10,600 per annum, begin to 

ecrease, 

Meter testing.—Though, strictly speaking, the loss of water due 
to inacourate does come the term ‘ water 
wasted,” in that the water is probably used by the consumer for 
some useful purpose, itis nevertheless, in effect, the same ro so 
far as the water authority is concerned, and a few figures to show 
that the cost of regular meter testing and repair is more than 
covered by the increase of revenue accruing therefrom will not be 
out of place in this paper. The amount of water sold by meter in 
Cardiff is nearly 500 million gallons per annum ; all the inferential 
and positive meters up he gm are taken out for testing, the other 
positive meters being tested in position. The proportion of infer- 
ential meters to positive meters in use is about 5 to 1. e fre- 
quency with which meters are examined depends upon the amount 
of work they do, but no meter is su posed to run for more than 
three years without being thoroughly overhauled. The mode- 
rately-worked meters remain accurate longest, but idleness is more 
harmful than overwork. Of the total meters in use, 46 per cent. 
have been dealt with annually in the past three years with the 
following results, representing percentages of the total number of 
meters tested :— 


Registering correctly .. .. .. .. .. 82-5 percent. 
5 
#0 ” ” 10 ,, ” 
” ” . ” ” 
Stopped .. ..” 
100-0 
The ap aca of errors in positive and inferential meters is 
about the same, No doubt consumers will ask why nothing is said 


of meters that run fast, and will receive with reserve the state- 
ment that they are rarely found, Occasionally an inferential 


lately prosecuted the ioneuie. for the detection of waste very 
vigorously, and have applied “Deacon” waste-water meters to 
parts of their district. e report further goes on to give some of 
the results arrived at, and states that the reduction of consumption 
brought about by the prevention of the waste caused by imperfect 
fittings in some areas was as much as 50 per cent. 

The New River Company has carried the waste-water meter 
system further than the other —— and has applied it to 
145,000 out of 151,000 houses that have constant supplies in its 
district, and in the year 1898 had reduced the supply per head to 
31°5 gallons per day. The Royal Commissioners go on to say that 
if the other London companies reduced their supply to the same 

, not only could a considerable sum of money be saved, but 
the broblem of finding a sufficiency of water for the supply of London 
would be rendered less difficult. With respect to the testing and 
stamping of fittings, attention is drawn to the fact that, besides 
the New River Company, several of the Northern towns have 
adopted the system, and that Bradford, as a result of the adoption 
of regulations, had in 1893 reduced their consumption, previously 
averaging 24 gallons per head per day, to an average of 174 gallons. 
The Royal Commissioners state that ‘‘if the water companies were 
authorised to insist on all fittings being tested and stamped by 
themselves, they could prevent a good deal of waste-” 

To summarise the matters dealt with in this paper, the author 
submits the following conclusions :— 

(1) That to keep the supply of a district within reasonable 
bounds, an efficient system of inspection is necessary. (2) That a 
regular and systematic inspection can be carried on at a very 
reasonable cost, which will certainly be repaid in the value of the 
water saved. (3) That the prevention of waste will be facilitated 
by the introduction of a system of testing and stamping of all 
fittings. (4) That within certain limits the expenditure incurred 
by the execution of “free repairs” is warranted by the saving of 
water resulting. The author desires to record his thanks to the 
president for permission to use the data relating to the administra- 
tion of the Cardiff supply. 

APPENDIX, 


Cardiff Corporation Waterworks: Specification for water-closet 
syphon flushing cisterns.—({1) All cisterns to have properly fitted 
and well-constructed covers. (2) The name of the makers shall be 
cast on all iron cisterns, and properly stamped on the inside and 
fittings of lead-lined cisterns. The ball taps must be stamped with 


TABLE A. 
| Tota | . | | Night | | | Defects discovered. 
yo of 3 |g indi | - 
ouses, | | ca r | | | low 
pate | EE | | | | Cost of | Taps | Pipes |Cisterns!S 
Class of | ;| of ES | per day. | "in saved per | test, in- | leaking. leaking. | leaking. 
| tim | SS | | iperday.! at dd. per | 3 
a| & | | » 2 IES! 
West-grove.., High-class 174) 0 1007 | Sept. April, March, 115-8 | 8:5 | 12,000 | 18 56 0/200/ 8) 2)— —/1/—| 
| residences | 18: | 189 1900 | | | 
Ditto ..! Ditto 174 | 0 1106 | March, | Sept., — | 4,800 4316 0 2590 | 19; 16 - 1 1 39 
| | 1900 07 | | | 
Court-road ..| Cottage | 771 | 93 | 4078 | March,! June, | Sept., | 8-5 | 1-2 | 9,600; 8712 0° 415 0] 52/51) 2) 1] — |— | 10 | 116 
| 189) | 1898 | 1890 
Ditto Ditto 775 3971 Sept., March,| — 11,00 104 0 6 410 0/62 76 6 1) 2 | 
189) | 1890 | 
Riverside Villaand 1118 | 65 6075 Dee., , May, 6-0 2-2) 23,280 212 8 6 1810 0 109 130 8 1) 15! 877 
cottage 18991898 | | | 


This total of 594 leakages represents a daily loss of 62,000 gallons, which was rectified at a cost to the Corporation of £27. 
Nortg.—A leakage that is only a dropping is classified “Slight ;" the smallest stream or more is classed ‘‘ Bad.” 


meter has been found to run fast, but only when the clockwork | 
had become damaged, and such a fault is quickly detected. Esti- 
mating upon the above figures, the loss that would accrue to the 
‘orporation if the meter-testing were discontinued, and neglecting 
the loss from stepped meters which would be discovered by the 
meter reader in the ordinary course of his duties, it would be 
12 million gallons per annum, which at the average price of water 
sold by meter—9d. per 1000 gallons—represents a sum of £450 ; 
this, of course, would be a rapidly-increasing amount if testing 
were continuously neglected. e annual cost of meter inspection, 
testing, and repairing, including the renewal of all worn parts, has 
not up to the present exceeded £350 ; but this item is now increas- 
ing, as further help is required to keep the plant in good order. 

Results obtained in other districts,—Reliable statements of the 
cost of detection and prevention of waste, ether with the 
resultant saving of water, are hard to find, but the following will 
be found interesting. At Shoreditch the New River Company 
effected an annual saving of 719,566,475 gallons by the introduc- 
tion of the ‘‘ Deacon” waste-water meter system in that portion 
of their 87,000—the annual expenditure as 
given by Mr. Collins being as follows :— 


10 per cent. on capitaloutlay .. .. .. .. .. .. .. £180 

Wages of six waste inspectors, subsequently reduced to 
Wages of one meter attendant .. .. .. .. .. 78 
Repairs, incidentals, management, and stationery .. .. 200 


The cost of pumping and filtration to the New River Company 
was 0°558d. per 1000 gallons, so that the saving for pumping alone 
was £1673 per annum, or a net saving, after deducting £926, of 
£747 per annum, But more than this, there was sufficient water 
saved to supply an additional population of over 70,000 people, and 
as the total cost of the New River water is 9° 89d. per 1 gallons, 
it is quite fair to say that the value of the water saved was £29,657 
perannum. At Glasgow, in 1881, the districts under control of 
‘** Deacon” waste-water meters included a population of 81,289 


persons. The total cost of providing and fixing meters, altering 
pipes, and repairing service stop-cocks, was £52 15s. 1d. per 1000 
persons, and the total saving of water resulting was 1,114,317 


gallons per day. At the cost price of the water, 2'4d. per 1000 
gallons, this amounted to £11 2s, 10d. per day, and as the expenses 
were about £1 13s, per day, the daily net saving was £9 19s. 10d., 
equal to £3647 per annum. It is interesting to note the comparison 
between the yr pod saving of £3647 on a district containing 
81,289 persons, and the estimated saving of £4964 on the Cardiff 
population of 200,000. 

Conclusion.—The necessity for the husbanding of supplies must 
become more pressing every year ; the requirements of sanitation 
naturally lead to an increased domestic consumption, the require- 
ments of trade are upon the increase, and the growth of popula- 
tions in the larger towns is progressing at an enormous rate ; it is 
true there are still large areas of gathering grounds unappropri- 
ated, but for the most part at great distances from large towns ; 
cach year the cost of works is increasing, and if economies can be 
made in existing —— and the increased demands be partially, 
if not wholly, met by the prevention of waste, then it behoves 
water authorities to make those economies. This pointis specially 
referred to, as a matter of great importance, in the final report. of 
the last Royal Commission on the London Water Supply. Atten- 
tion is drawn to the fact that the Grand Junction Company 
supplied 44, 48, and 48 gallons per head per day as 
compared with 29, 31, and 29 gallons per head supplied in 
the same years by the Kent Company. The explanation 


given by the engineer of the Grand Junction Company was 
that they found it cheaper to pump water to waste than to 
prevent waste; this does not appear to be the experience 
water companies, who have 


of the majority of the London 


the maker's name and the word ‘‘Best.” (3) The water-line must 
be cast on all iron cisterns, and in Jead-lined cisterns must be dis- 
tinctly shown by a raised line of lead. The bottom of the overflow 
must be lin. above the water-line. (4) The overflow is to be not 
less than jin. diameter; waste water must fill the overflow pipe 
before reaching top of cistern. (5) The syphon and discharge pipes 
must not be less than 1}in. diameter in any part. (6) The cistern 
shall flush two or three gallons when filled to the water-line. (7) 
The whole of a two-gallon flush shall be discharged in four seconds, 
(8) The top of the syphon pipe or bend must be above the top of 
the cistern, and so constructed that no water will pass through 
except when flushing the water-closet. (9) No cistern will 
approved where there is any decrease in the force of the flush 
during the discharge of the quantity of water allowed, or which, 
by manipulation of the pull or lever or any contrivance, allows a 
constant flow of water to the closet. (10) No cistern with piston 
or other action requiring a quick or sudden pull to start the syphon 
will be allowed, nor any cistern that is not capable of being brought 
into action with a gentle pull or drop of the lever. (11) Iron 
syphon cisterns must have round corners inside and outside, as a 
protection against frost. (12) All syphon cisterns must be of 
simple construction and not liable to get easily out of order, and 
be such as can be readily repaired ; they must also work with little 
noise or jar. (13) Details of strength and material are to be 
subject to approval. (14) No combination of valve and syphon 
will be allowed. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Steel casting plant.—The new Howard Steel Works occupy a site 
of seventeen acres, with provision for future enlargement of the 
buildings on this site. e main building is 340ft. by 306ft., 
divided into five bays, one 78ft., to 75ft., and two 56ft. wide. 
This building is devoted to the general work of a steel foundry. 
Along one side are four Wellman-Seaver furnaces of 15 tons 
capacity each, served by a Wellman-Seaver electric charging 
machine, on a platform reached by an inclined plane from the 
railway tracks in the yards. The gas producers are of the Duff 
pattern. That bay of the building which is in front of the furnaces 
is served by two 25-ton electric travelling cranes. There is also a 
third 25-ton crane, two 15-ton electric travelling cranes, and 
numerous compressed-air hoists. The yard work is done by a 
Baldwin four-cylinder compound shunting engine and a locomotive 
crane. The engine-room is 55ft. by 100ft., and contains a_hori- 
zontal engine directly connected to an electric dynamo. There 
are also steam —— and an air compressor. A well with water 
tank on an elevated steel tower are provided in the grounds. The 
boiler-room is 55ft. by 100ft., equipped with water-tube boilers. 
There is a row of core ovens, each having a truck on which the 
cores are run in and out. Beyond the main building is a second 
building 65ft. by 200ft., used as a pattern shop and store room. 
Adjoining this is a machine shop and drawing-office 153ft. by 60ft. 
An office building, store house, and laboratory complete the 
buildings. A system of industrial tracks runs through the yards, 
having turntables at intersections and connecting with the railway 
which passes along one side of the works, This plant has a daily 
capacity of 180 tons of steel castings. It will run day and 
night, making three heats per day. The special work includes 
automatic car couplers, bogie truck frames, bolsters for trucks and 
car bodies, driving axle-boxes, crossheads, and a variety of railway 
and locomotive fittings, orders for which are already on hand, 

Portland cement from caustic soda waste.—The Michigan Alkali 
Company is now profitably utilising what was formerly a waste 
material, difficult to dispose of, by making Portland cement from 
the waste product of its caustic soda plant. This waste is practi- 


cally a precipitated chalk, containing about 40 per cent. of water, 
and being pure white in colour and free from grit. With this is 
mixed a blue clay obtained in the vicinity. e alkali works are 
operated, not on the Le Blanc process, but on the ammonia soda 
process, so that the residuum or waste is practically free from sul- 
phate of lime. The limestone used formerly contained a high per- 
centage of magnesia, which was found to affect the cement 
pil a ; but the stone now used contains 96 per cent. calcium 
carbonate, 2 per cent. silica, and only 1 per cent. of magnesia. 
The clay for the cement is first disintegrated, and then dried in a 
rotary machine, from which it is discharged containing only one-half 
of 1 percent. of moisture. Itis then pulverised ina Williams mill, and 
stored in steel bins. The wet waste from the caustic soda works 
is brought to the cement works by a travelling crane, and mixed 
with the proper proportion of clay in the receiving tank. This 
raw mixture is then ground in a pug mill, where water is added, 
and is then thoroughly combined and stirred in an agitating tank. 
From this it goes to the tube mills, and is ground so fine that 95 
per cent. will pass a 200-mesh sieve. It then goes to separate 
tanks for high and low lime proportions, and the storage bins are 
filled by combinations from Pes tanks, so as to obtain any desired 
proportion. In these bins it is kept stirred. The wet material 
then goes to the rotary kilns, 60ft. long, in which it is dried and 
burned to form clinker, the kilns being heated by jets of air and 
pulverised coal. The clinker is passed through a cooling device, 
then ground in ball mills, and finally und in tube mills, from 
which it goes to the stock bins. e mt capacity is 450 
barrels per day of a high grade of Portland cement produced at a 
very low cost. 

Direct smelting of ore. —Many sulphide ores, which are of too low 
grade to pay freight and smelting charges, or where a smelting 
plant would be too costly if roasters and fine-crushing machinery 
were required, can be utilised to advantage by the direct-smelting 
system, with a great economy in fuel. Under the Bretherton 
process the roasting furnace and crushing mill are dispensed with, 
the idea being to use the hot blast to burn the sulphur as fuel, 
thus reducing the amount of coke 50 per cent., or more. The use 
tuyeres, keeping them brighter and increasing the capacity of the 
furnace. On one 48in, po furnace, with a cae of 80 tons of ore 
and flux in twenty-four hours, there was a saving of roasting and 
bricking, 60 tons at 2 dollars per ton, and four tons of coke at 
8 dollars, or a total of £30 per day, exclusive of the saving due to 
cleaner slag and less labour. The plant, costing £300, consists of 
two blast furnaces, bustle pipes, valves, cast iron settlers on 
wheels, brickwork, and all complete. The settlers or slag receivers 
remain in constant use for four to eight weeks. At the time the 
system was first introduced at works in New Mexico, the company 
hai accumulated several thousand tons of iron and zinc sulphide 
concentrates, containing about 40 per cent. sulphur and 24 per 
cent. wet copper. Two roasters were formerly required to roast 
a sufficient supply for one blast furnace, but since the introduction 
of this process the roasters are shut down, while the same amount 
of concentrates are handled, and the works are able to buy and 
smelt more sulphide ores. The coke was also reduced about 30 per 
cent., and could be further reduced if the ore had sufficient 
sulphur. After drawing the blast out of the hot-air jacket above 
the feed floor, it is passed through the hot box over the slag 
receiver or matte settler, where the heat passing through the tubes 
and around the sides of the hot box heats the blast to a sufficient 
temperature. The blast may pass direct from the blower to the 
hot box if desired. 

Marine notes.—The Tampico recently built on the Lakes, at 
Toledo, is intended for summer navigation on the Lakes and winter 
navigation on the Atlantic coast, passing oe the St. Lawrence 
Canal. It is 250ft. long, 42ft. beam, and 25ft. deep, with its 
machinery aft, as in most lake steamers. It has a triple-expansion 
engine and Scotch boilers. The new lake ore steamer Elwood is 
500ft. long, 52ft. beam, and 30ft. deep, with a capacity for 8000 tons 
of ore on a draught of 18ft. It is equipped with quadruple-expan- 
sion engines, water-tube boilers, an automatic stokers. A sister 
ship—the fourth of the class—is now almost completed. The 
Bessemer line of ore-carrying vessels has added to its fleet the 
Robert W. E. Bunsen, 460ft. long, 55ft. beam, and 29ft. deep. It 
will carry 7500 tons of ore at a draught of 18ft. A wooden steamer 
is being built at Seattle forthe Alaska service ; it is 215ft. long, of 
1200 tons gross tonnage, with accommodation for 300 passengers, 
and engines designed to give a sea speed of 10 knots. The 
Californian, the first of the new United States, Hawaiian Islands, 
and Australian line, has been launched ; also the Sierra, the first 
of the new United States, Japan, and China line. The steamer 
India has been lengthened 40ft. at the Harlow and Hollingsworth 
yards, the bow section, weighing 350 tons, being hauled forward 
40ft. in 75 minutes. The new steamer, James 8S. Whitney, for 
coasting service between New York and Boston, is 290ft. long, 
43ft. beam, and 29ft. deep, with a triple expansion engine and 
four Scotch boilers. The propeller has four blades, ere are 
six winches, a steam windlass, and capstan ; electric light plant, 
vertical twin air-pump for the condensers, vertical tandem com- 

und feed and ballast pumps. The new Lake cargo steamer 

fayette, for the Carnegie Steel Company, was launched in 
June. It is474ft. long, 50ft. beam, 284ft. deep, with capacity for 
7200 tons of ore on a draught of 18ft. The four-bladed propeller 
is driven by a quadruple-expansion engine, with cylinders 18in., 
27in., 4lin., and 63in. diameter, by 42in. stroke, supplied with 
steam by Babcock and Wilcox water-tube boilers. e hatches 
and hold are specially arranged for the use of the huge scoops of 
the ore unloading machines. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market very firm for all descriptions, and inquiries for 
forward shipments arenumerous. House coal in good request, and 
prices are fully maintained. Exports for week ending July 7th 
were :—Coal, foreign, 54,912 tons ; coastwise, 18,814 tons. Imports 
for week ending July 10th were :—Pig iron, 1686 tons ; iron ore, 
5078 tons ; phosphates, 190 tons ; scrap, 230 tons; old rails, 
235 tons; pitwood, 3232 loads; mining timber, 1430 loads ; one 
cargo deals. 

Coal: Best steam, 21s.; seconds, 19s.; house coal, best, 18s. ; 
dock screenings, 15s. 6d.; colliery small, 14s. 6d. to 15s.; smiths’ 
coal, 16s, 6d. to 17s. Pig iron: Scotch warrants, 69s. 10d.; 
hematite warrants, 83s. 9d. f.o.b, Cumberland ; Middlesbrough, 
No. 3, 69s. prompt. Iron ore: Rubio, 20s. 6d. to 2ls.; Tafna, 
19s. 6d. to 20s. Steel: Rails—heavy sections—£7 5s. to £7 7s. 6d.; 
light ditto, £8 10s. to £9 10s. f.0.b.; Bessemer steel tin-plate bars, 
£7 5s.; Siemens steel tin-plate bars, £7 7s. 6d.; all delivered in the 
district, cash. Tin-plates: Bessemer steel, coke, 15s. to 15s. 3d.; 
Siemens coke finish, 15s. 3d. to 15s. 6d. London Exchange Tele- 
gram : Copper, £72 10s.; Straits tin, £141. Freights: Very 
firm. 


From the statistical tables compiled by Lloyd’s Register, 
it appears that there are at present in existence 28,422 vessels, of 
29,043,728 tons gross, of which 15,898, of 22,369,358 tons gross, are 
steamers, and 12,524, of 6,674,370 tons register, sailers—against 
28,180 vessels, of 27,673,528 tons—15,324 of 20,877,746 steam, and 
12,856 of 6,795,782 sail—a year ago. Of steamers, Great Britain 
and her Colonies own 7930, of 12,149,090 tons gross, as compared 
with 7837, of 11,717,247 tons a years ago; Germany 1209, of 
2,159,919 tons, against 1133, of 1,946,732 tons; and France 662 
vessels, of 1,052,193 tons, against 639 of 997,235 tons. In sailing 
ships the British total has decreased to 2908 vessels, of 2,112,164 
tons, from 3161, of 2,269,261 tons a year ago, and the Norwegian 


to 1574 vessels, of 876,129 tons, from 1749, of 956,818 tons. 
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NOTES FROM JAPAN. 


(By our Special Correspondent.) 
Toxyo, June 3rd, 1900. 

The Bakan boycott.—I am happy to say that this incident, which 
I reported in my last ‘‘ Notes from Japan,” was considerably ex- 
aggerated. nd report was condensed from accounts which 
appeared in both the Japanese and foreign journals, and in one 
instance its general accuracy was verbally confirmed by an employé 
of one of the firms concerned. It now appears that there was no 
sufficient ground to suspect a general moet to oust the 
foreigners, but that there was a pretty general raising of rents all 
round, One or two firms to the advanced rates, one had 
previously arranged to move to more convenient premises, and the 
others had not yet completed their arrangements. 

Singular accident.—Some time since I reported that the Hoku- 
yetsu Railway was experimenting with oil fuel in its locomotives, 
and the other day we had a “ flaming” report of a blazing engine, 
with all its oi] tanks on fire, rushing frantically through several 
stations with a trainful of terrified passengers behind it, and the 
driver and stoker crouching on the carriage roofs, until its career 
was harmlessly arrested by a orgs | improvised barricade of rice 
bags and sand. I believe that what really happened was that 
something went wrong with the oil-burning apparatus, which was 
designed and made in Japan, and that a lot of burning oil was 
sprayed about the ye =p compelling the driver and stoker to 
beat a hasty retreat ; after shutting off steam, but without being 
able to apply the brakes. The train slightly overran the next 
stopping station, but as there was nothing in the way, no one was 
hurt, and the damage to the engine from the burning oil was very 


slight. 

“Yana of the Chihaya.—This vessel, which was entirely built and 
engined at the Yokosuka dockyard, was successfully launched on 
May 26th, in the presence of the Emperor and numerous other 
distinguished guests, Although by no means the largest vessel 
launched from the same yard, there has probably nm more 
Japanese and less imported work put into her than into any 
of her predecessors, She is a steel boat, of 1250 tons displacement, 
with triple-expansion engines of 6000 horse-power, and her arma- 
ment will consist of two 12 cm. Armstrong quick-firers, four 
12-pounder Armstrong quick-firers, and five torpedo tubes, Several 
«juaint Japanese ceremonies were observed on the occasion, such 
as releasing a number of pigeons, which, ely enough, were 
formerly Pogo as the special messengers of the God of Martial 

‘alour. After the departure of the Emperor, the other guests 
were entertained to tiffin in the upper storey of the machine shop, 
which had been ingeniously decorated for the occasion by the 
workmen with various devices, mostly emblematical of the different 
ships launched from the dockyard, such as a centipede (Chihaya), 
a dragon-fly (Akitsushima), and the like, made out of divers’ 
helmets, chains, grappling hooks, search-lights, lamp shades, 
sword blades, pe cases, and the like, The whole affair 
passed off very successfully. 

Another trade-mark case.—Since 1890 Carl Rohde and Co., of 
Yokohama, have been importing chemicals of different descriptions 
into Japan, and in connection with them have used as a trade 
mark the representation, in red, of a tori, or gateway to a 
Japanese Shintu temple. This’ was registered in Europe in 1891, 
and published in the British Trade Journal for 29th April of that 
year, page 374, No. 685. As soon as foreigners were permitted to 
register trade marks in Japan, Messrs. Rohde applied for its regis- 
tration, which was refused on the ground that it had already been 
registered on 19th March, 1894, by a Mr. Iwasaki, a merchant of 
Osaka, for a portion of the chemicals enumerated_under Class I. of 
Art. XXXIII. of the old Trade Mark tions—corresponding 
with Art. XV. of the new Regulations. They then applied for the 
registration of their trade mark for the remainder of the items 
mentioned in the same clause, which was granted—No. 10,920, 
28th May, 1898, Discovering subsequently that Iwasaki had regis- 
tered himself as a pies. apes he was not—they applied 
on that and other grounds for the cancellation of his trade mark, 
but without success. Meanwhile, Iwasaki, following the usual 
course in similar cases, of which I have previously quoted several 
instances, had offered to sell them his trade mark, first for 
20,000 yen, and afterwards for 10,000 yen—a tempting offer which 
was not accepted. Thereupon he —— a suit against them for 
infringement of Art. XVI. of the Trade Mark Law, the penalty for 
breach of whichis “‘major imprisonment fora term of not lessthanone 
month, and not more than two years, or by a fine of not less than 
20 and not more than 500yen.” After one of the partners had been 
repeatedly examined before the Yokohama District Court, with 
the assistance of a couple of very inefficient interpreters, one pro- 
fessing to speak German, and the other English, a sudden raid was 
made upon Messrs. Rohde’s warehouses by Judge Kato, an inter- 
preter, a clerk, one police officer, and six policemen, who drew a 
cordon round the premises, and proceeded to make a thorough 
search. One case out of each lot bearing the ¢orii mark was exa- 
mined, and the quest was continued from morning until late in the 
afternoon, but no unauthorised goods were discovered in any of 
the packages marked with the red fori. Besides reporting the 

roceedings, as a matter of course, to the German Consul, Messrs. 

Ihde have, I believe, appealed to the Supreme Court for the 
cancellation of Iwasaki’s trade mark. As this will, I believe, be 
the first case where an appeal has been made to the Supreme 
Court for a definite pronouncement as to the true meaning of 
Article II., Clause 3, of the old Trade Mark lations, or of the 
corresponding Article II., Clause 5,of the new Trade Mark Law— 
although judgments, invariably adverse to the ieved foreigner, 
have been frequently pronounced by that hitherto irresponsible 
tribunal composed of the judges of the Patent Bureau, who in 
many cases were merely reviewing their own previous decisions— 
it will be one of unusual importance and interest, and may possibly 
lead to the revival and revision of other cases on somewhat 
parallel lines, which at the time were not carried beyond the pre- 
—— stage, or outside the jurisdiction of the infallible Patent 

ureau, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


‘'He manufactured iron market at the quarterly meeting of the 
iron trade to-day (Thursday) in Birmingham was a good deal more in 
vonsumers’ favour than three months ago, but sellers made their 
voncessions as few and limited in extent as they could, urging that 
custs of gee = were still abnormally high. A fair amount of 
new work was er out, and quotations were about as follows: 
Marked bars, £11 10s.; Earl Dudley’s brand, £12 2s. 6d.; second 
grade, £10 15s.; common unmarked, £10 5s. to £10 10s.; hoo 
iron, £10 15s.; sheets—singles—£9 15s. to £10, doubles, £10 2s. 6d. 
to £10 5s.; trebles, £10 15s, to £10 17s, 6d.; nail rod and rivet 
iron, £10 15s. to £11 5s.; galvanised corrugated sheets, f.o.b. 
Liverpool, £13 10s. to £14 ; and gas strip, £10 to £10 ds. 

Marked bars are the same as three months ago, but are £2 10s. 
dearer than this time last year, when they were being quoted £9. 
Unmarked bars are from 5s. to 10s. easier to buy than at the April 
quarterly meeting, when they were quoted £10 15s. This time 
twelve months ago, however, wannaiood bars could be had at from 
£8 to £8 10s., so to-day’s price represents an advance of about £2 
on the year. Sheets, doubles, are about £1 5s, dearer than this 
time last year. 

Steel was quoted this afternoon as follows :—Bessemer billets, 
£7-to £7 5s.; Siemens ditto, £7 5s. to £7 10s.; mild steel bars, 
£9 7s, 6d. to £9 12s. 6d.; stort gindemn, £8 17s, 6d. to £9 2s. 6d.; 
and angles, £8 12s, 6d. to £9 2s. 6d. 

Now that values are less stringent, consumers who have been 


holding off are Soginaing again to come on to the market, though 
they will place as little as they can, in the hope that the ease which 
has lately manifested itself will become more pronounced. Pig 
iron was quoted :—Staffordshire cinder forge, 70s, to 72s. 6d.; 
msg = ‘2s, 6d. to 75s.; all-mine, 75s. to 6d.; best, 90s. to 

.; cold blast, 125s,; Northampton and Leicestershire, 70s. to 
75s,; and Derbyshire, 71s. to 76s. 

There are 23 furnaces in blast in South Staffordshire out of 47 
built, and 21 in North Staffordshire out of 34 built, so that any- 
peer ea a scarcity in the supply of pig iron can, if necessary, 
quickly remedied. 

Mr. F. W. Barrows, chairman, has just issued to the share- 
holders of the Homestead Colliery Company a circular, in which 
he states that the output of coal and slack is steadily increasing. 
Four miles of new roadways have been driven, and four miles of 
the old ow have been recovered with all the rails, sleepers, 
tubs, &c., which were abandoned at the fire. All the old roads 
have been found in fairly good condition. The new roadways 
opened out have been quite exempt from fire, and the fire still 


smouldering in the old workings is not serious in extent, and not | pi 


difficult to —— The output of the colliery in coal and slack 
is now over tons per week, and this is likely to be consider- 
ably increased in the near future. 

An appeal having been made to the Board of Trade, under the 
Conciliation Act of 1896, to appoint an um in the brass trade 
dispute, the Board have appointed Sir David Dale, of Darlington, 
to act in this capacity in the forthcoming arbitration. The umpire 
recently arranged to hold a preliminary conference with the pro- 
ep mae gentlemen engaged in the arbitration on Thursday, the 

inst, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester,—Although it can scarcely be said there is any real 
improvement in the position ; if there is any change, it is scion 0 
slightly for the better. The tone in the iron market is scarcely 
so depressed as last week, and prices have not been cut quite so 
low to secure business. For one thing, the steady hardening in 
warrants—although considering the small quantity of stock now to 
be dealt with, this is of no real importance—has had its effect here 
and there upon buyers, Where orders have been held back there 
has evidently been a disposition in many quarters to consider 
whether the market has not now reached a position at which it 
might be advisable to purchase, and this has resulted in rather 
more business being put through. Any movement in the market, 
however, either one way or the other, is little more than super- 
ficial. Practically the situation remains that there is still a general 
feeling of uncertainty with regard to the future, and although on 
the one hand makers and manufacturers profess to be confident 
that prices are more than likely to recover, whilst merchants, on 
the other hand, are still prepared to sell forward at considerably 
below current rates, for the most ae there is a disinclination to 
operate beyond the narrowest possible limits. 

The position with regard to the engineering trades remains 
without any very material change from what I have reported 
Yecently. Notwithstanding new work is not coming forward so 
freely in many branches, activity is still well maintained generally, 
and there is as yet no near prospect of any serious slackening off 
likely to bring about real depression in the trade. 

The outlook for trade with the Colonies, particularly India and 
South Africa, is, except perhaps as regards textile machinery, 
regarded as distinctly encouraging by representatives of engineer- 
ing firms here with whom I have discussed the situation, Many 
of the leading Lancashire firms have for some years past had a 

ood deal of work in hand for the Indian States Railways, and 

ave important orders still in progress, whilst a fair trade is also 
being done with India in connection with electric light fittings for 
installations at mills and works. With regard to South Africa 
although we hear of important orders that were practically settled 
in July last being still held in abeyance, it is reported that further 
inquiries of considerable magnitude for tools, machinery, and 
engines of various kinds are now stirring, and of any orders that 
result some of the local firms hope to get a fair share, 

The Manchester iron market on Tuesday was not more than 
moderately attended, with no weight of business passing through 

enerally, Here and there sellers reported that they had been 
king orders for pig iron perhaps rather more freely than for 
several weeks a ut these were exceptional cases, and as a rule 
only very small transactions were being put through. For local 
and district brands of pig iron makers’ quotations are about 
steady at late rates, foundry Lancashire remaining at 77s. 6d. to 
78s., less 24; Lincolnshire, 70s, 6d. to 71s, net ; and Derbyshire, 
73s, to 74s, net delivered Manchester, with forge qualities 
delivered Warri n about 71s, 6d., less 24, for Lancashire, and 
69s. 8d. net for Lincolnshire. Merchants, however, continue to 
offer Lincolnshire at under makers’ a for delivery 
next year there are some very low-cut fi . Middlesbrough has 
advanced et upon the lowest prices of last week, and for 
rompt delivery by rail Manchester is scarcely now quoted under 
6s, 10d. in the open market, with makers about wg ton more. 
Scotch iron is perhaps a shade stronger, but delive: Manchester 
docks, Eglinton and oo could be bought readily at 
about 77s. 6d.; whilst for both Middlesbrough and Scotch iron 
orders for forward delivery could be placed at 1s. to 1s. 6d. per 
ton under current rates. There are reports of probable consider- 
able arrivals of American pig iron towards the end of the year, 
and for forward delivery chester docks there are sellers at 
about 67s. 6d. to 68s. net. 

With — to finished iron, ge there is comparatively 
little new business coming forward, and continental makers are 
competing keenly for business in this market, the position, so far 
as Lancashire manufacturers are concerned, remains exceedingly 
strong, and at a meeting of the finished iron makers’ association, 
held on Tuesday, it was reported that mills were running full 
time, and makers were well provided with orders, with early deli- 
veries difficult to arrange. No change was made in the price of 
bars, which was confirmed at £10 5s. For North Staffordshire 
bars quotations remain firm at £10 10s, delivered here. In the 
face of these prices, local merchants — that they are able to 
buy continental bars of guaranteed quality, for delivery in Lanca- 
shire, at as low as £8 per ton. Hoop.manufacturers state that 
they are full of work for some time ahead, and have no difficulty 
in maintaining their list rates of £10 12s. 6d. for random to 
£10 17s, 6d. for ial cut lengths delivered Manchester district, 
and 2s, 6d. less for shipment. Sheets remain weak at about £11 
to £11 5s, delivered here. Nut and bolt makers are kept busy 
with orders in hand, but new business is not so brisk, and some 
difficulty is experienced in holding to late rates. 

In the steel trade makers and manufacturers are firmly main- 
taining their position ge mee a good deal of underselling 
from the United States, and also on the part of merchants. Hema- 
tite makers continue to stiffen on the reduced prices they have 
recently been er and 94s, to 95s., less 24, represent about the 
minimum for No, 3 foundry, delivered Manchester, but merchants 
are still sellers at considerably under these figures. Local-made 
billets remain at about £7 net, with American billets offering at 
£6 15s. Steel bars range from £9 10s. upwards, and boiler plates 
are still quoted £10 5s., less 24, delivered in this district. 

A generally satisfacto ition continues to be re 
throughout the coal trade here. There is still no appreciable 
accumulation of stocks, and prices are firm at recent quotations. 
The situation as regards the better qualities of round coal is, 
indeed, an exceptional one for the time of the year. Instead of 
decreasing requirements for house-fire purposes compelling pits 
to go on short time, collieries are still running to the full extent 
the men will work, and there is very little output going into 
stock, This no doubt is due in some measure to the indifferent 
manner in which the miners are working, colliery owners generally 


reporting that it is a regular thing for about 20 per cent. of the 
men to be absent ; whilst, on the other hand, consumers of house 
coal are evidently anticipating some upward move in prices at no 


-very distant date, and in the meantime, in place of buying as 


ingly as possible during the summer, are, in many cases, 
getting in extra quantities. The result is that although most 
probably there may be an absence of the usual rush of buying 
just prior to the winter season, collieries for the most part are at 
present disposing so freely of their output that they are 
unable to accumulate the stocks that are usually laid down 
to provide: for their winter's trade, and prices, instead of 
easing down as is customary during the summer months, are ex- 
ceedingly firm at the full list quotations. The lower qualities of 
round coal also meet with a y sale, requirements for ironmaking, 
steam, and general manufacturing purposes, although perhaps not 
uite so pressing as they were a few months back, being still more 
than up to the full average demand, whilst for shipment an active 
business continues to be done. Inland prices remain firm at about 
12s, 6d. to 13s. for good qualities of steam and forge coals at the 


t. 

The only difficulty that collieries are just now experiencing with 
regard to their supplies is in connection with engine fuel, which is 
not meeting with quite so ready a sale, but it isexceptional where, 
in Lancashire, pits are accumulating any very considerable quantity 
of slack, and notwithstanding that surplus supplies from outside 
districts continue to compete in the market here at low figures, 
there is practically no quotable giving way on the list basis quota- 
tions of the Lancashire collieries, these remaining at about 10s. 6d. 
for the commoner sorts up to lls. and lls, 6d. for the best 
qualities at the pit. 


For shipment there is a fairly large business in round coals, with 


good ordinary screened steam coals readily fetching about 15s, 3d. 
to lis, 6d., delivered ports on Mersey. : 

Coke is in pressing request, and manufacturers have no difficulty 
in renewing contracts at full rates, which e from about 24s. to 
24s, 6d. for furnace qualities and 31s. to 32s. for best foundry coke 
at the ovens, 

Barrow.—The hematite pig iron trade is very strong in tone, 
and there is more trade offering than makers can accept. Prices 
are very firm at 83s, to 85s. per ton for mixed Bessemer numbers 
net f.o.b., and warrant iron is at 84s. net cash sellers, prompt 
delivery, buyers 6d. less. The business done during the past few 
days has not been on a large scale, as makers are very fully sold 
forward, and are not in a — to accept orders for prompt 
delivery. On the other hand, holders of warrant stocks are very 
firm, and in many cases are not ryt ean to quote. They are ina 
strong position in consequence of the ¢ reduction in warrant 
stocks that has taken place since the Cctesien of the year. The 
reduction last week was only a slight one, ee 281 tons, 
but the clearance since last Christmas totals up to 139,885 tons, 
and the stock still held is 57,962 tons. There are practically no 
available stocks in the hands of makers. Forty-five furnaces are 
= blast, compared with forty-two in the corresponding week of 
last year. 

The trade in iron ore is very active and steady, and raisers have 
to deal ina market which is poorly supplied with metal, and as a 
consequence large supplies have to be drawn from Spain and else- 
where, Prices are very steady at 18s. for good native sorts net at 
mines, and 22s. for Spanish ores net at West Coast _— 

In the steel trade rma is considerable activity. ers are very 
freely offered for heavy and light rails, and all classes of pro- 
duce save shipbuilding material; the market for that is 

uiet, because of the high prices which obtain, and because 
‘nae is no new shipping tonnage being given out at present. 
When prices are lower there will be a rush of orders, and in the 
meantime makers are very busily employed, being very largely 
sold forward, Rails are in —a strong request, and orders 
are offering freely from home, colonial, and foreign buyers, and the 
probabilities are that in a short time from now the demand for 
steel rails will be even more active than during the past few years. 

Shipbuilders and marine engineers are very busy, and orders 
have not lately been supplemented, but it is expected that new 
work of some importance will soon come to hand. Vickers are 
very busy in their gun-mounting department, and recently re- 
ceived an order for twenty-seven garrison gun mountings, and are 
tendering for a number more. 

Coal and coke are in brisk demand at higher prices, deliveries 
being well maintained. 

Shipping is brisk, and the exports last week from West Coast 
ports are shown to have been 9585 tons of pig iron and 6653 tons of 
steel, being an increase of 4319 tons of pig iron, and a decrease of 
287 tons of steel, compared with the corresponding week of last 
year. The total shipments this year, to date, are 418,962 tons of 
pig iron, and 217,644 tons of steel, being an increase of 158,093 tons 
of pig iron, and a decrease of 39,719 tons of steel, as com 
with the corresponding period of last year. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

INTEREST still centres in the coal trade, which continues in an 
abnormal condition. In spite of the sudden accession of hot 
weather, the house-coal requirements are as heavy as ever. 
During last week a ‘‘ record” contract was placed in the Barnsley 
district—18s. 6d. sad ton for house coal, and 19s. per ton for 
steam coal ; these figures representing advances of 70 per cent. to 
80 per cent. on the prices obtained for the same classes of coal by 
the same buyers twelve months ago. The threatened advance of 
prices on July 1st was not made, but if the London merchants 
carry out their expressed intention of making an advance in 
August it is certain to be followed in the provinces, Quotations 
for house coal may be generally put as follows :—Best Silkstones, 
15s. to 15s. 6d. ny ton ; Barnsley house, 14s. 6d. to 15s, per ton ; 
nuts, from 13s. 6d. per ton. 

Steam coal is still called for in excess of supply. Large con- 
sumers have no stocks ahead, and everything brought to bank finds 


-a ready market. Barnsley hards are lds. 6d. to 16s, 6d. per ton ; 
“seconds from 14s, 6d. 


per ton. Gas coal, which is certain to be 
searce this season, is being sought for in greater weights than owners 
can deliver. Engine fuel and all sorts of manufacturing fuel are 
scarce and very dear. The Lancashire and West Riding manufac- 
turers are pressing for heavier deliveries. A Sheffield firm has just 
concluded contracts at the rate of 14s. 3d. per ton; the same coal a 
year ago was only 6s, 8d. per ton. Several of the lower grades of 
coal are being entirely absorbed at present for coke-making. 
a nuts, 12s, to 13s, per ton ; slack, from 10s. to 11s. per ton. 
Coke in active request at 22s. to 23s. per ton for the best qualities. 

The coal e with Hull during June reached a total of 
389,696 tons, as compared with 320,420 tons for June of last year ; 
for the half-year 1,848,460 tons, as compared with 1,554,032 tons 
forwarded in the corresponding half of last year. The exports to 
foreign markets amounted to 221,419 tons, com with 192,783 
tons in June, 1899. For the half-year the weight was 888,167 tons, 
compared with 725,838 tons in the first half of 1899. Of the 
increased tonnage exported last month 13,050 tons were sent to 
Africa, which had no coal from Hull last year, and large increases 
were exhibited by France, Germany, Italy, Norway, and Sweden. 
Taking the six months ending 30th June, North Russia and Sweden 
show a decline ; whilst increases are shown by Belgium, Denmark, 
Fgyrt, France, Germany, and Holland. 

i the heavy military and railway material trades there is full 
employment, and orders in hand equal to the capacity of the mills 
for a long time. In several industries, however, including ship- 
building material, dear coal is restricting orders and diminishing 
their magnitude. 

The foreign and colonial trade in unwrought steel during June 
amounted to a value of £338,531, as compared with £232,826 and 
£207,228 for the corresponding months of 1899 and 1898, For the 


| 
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six months the value was £2,138,053, as com with £1,434, 

and £1,312,130 for the first half-years of 1899 and 1898. All mar- 
kets showed an increase last month, except Russia and ? 
A noteworthy increase was made by Australia, which in the month 
just ended received steel to the value of £50,395, as compared 
with £22,594 and £16,982 for the. corresponding months of 1899 
and 1898, The Canadian trade has about tripled in the same 


period, 

In cutlery the foreign and colonial markets took a value in June 
of £51,836, which is ‘more than during the corresponding 
month of 1899 ; for the six months the value is £297,747, as com- 
pared with £280,057 for the first six. months of 1899. The increasing 
markets were Belgium, France, Spain, and Canaries, United States 
of America, Chili, Brazil, British Possessions in South Africa, 
British Possessions in East Indies, and Australasia. reases are 
exhibited by Russia, Sweden and Norway, Germany, Holland, 
Foreign West Indies, Argentine Republic, and Canada. In hard- 
ware the June business amounted to £126,672, or £6000 better 
than for June of 1899; for the six months £753,495, or £10,000 
better than for the corresponding period of 1899. The increasing 
markets were Belgium, Fiance, Chili, Brazil, Argentine Republic, 
British Possessions in South Africa, British Possessions in East 
Indies, Australasia, and Canada. e decreasing markets were 
Russia, Sweden and Norway, Germany, Holland, Spain and 
Canaries, United States of America, and Foreign West Indies. 

The proposal to establish a coal and metal exchange in Sheffield 
has fallen through for lack of support. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

ArTER several weeks of very indifferent business in the iron and 
steel trades so far as the distribution of orders is concerned, an 
improvement has appeared this week, and the tone of the market 
has become more cheerful. Consumers are showing more disposi- 
tion to purchase, but. they will not commit themselves for more 
than a short time ahead, as they are very doubtful about the course 
of trade in the autumn. Producers of pig iron still have very well- 
filled order books, the majority of the contracts, it is said, being at 
prices above those which are now ruling, as they sold freely 
ahead when the price of No. 3 Cleveland pig iron 
ranged between 70s. and 75s., and a large proportion of these 
still remain to be completed. Makers in this district are now in 


’ such a position that they can practically ignore the fluctuations in 


the Glasgow warrant market. It is years since they were so well 
situated in this respect. Warrants do not now appear to come into 
competition with makers’ iron here, as the stock in Connal’s is so 
small, and the holders of the little that is in stock are in no burry 
to sell. Seldom, indeed, is there a transaction in Cleveland 
warrants, and on most days not even nominal prices are repo! 

The quantity of iron in second hands is small, as it is also in 
makers’ yards, and producers have seldom been in a better position 
for holding out for their own prices. 

The price of No. 3 Cleveland pig iron has this week been 
advanced to 69s, per ton for early f.o.b. delivery by both makers 
and merchants. fair quantity was sold on Tuesday at 68s. 6d., 
and consumers gave it so readily that the price was rai to 
68s, 9d.; buyers were so ready to purchase at that, and producers, 
therefore, added another 3d. to their quotations, and, moreover, 
they realised it, seeing that consumers could not get Cleveland 
warrants at less. Those who want to buy for delivery over the 
autumn do not find consumers willing to take less than they ask 
for prompt delivery. No. 4 foundry is sold at 67s, 6d., and grey 
forge at 66s. 6d. The fact that for the rest of the month the 
deliveries to Scotland will be a good deal reduced, owing to the 
holidays, when the stoppage will be from Friday of this week to the 
close of the month, and that next month holidays in this district 
= curtail the consumption of pig iron, has no influence on the 
sellers, 

East Coast hematite See is very firm in price, the producers 
having plenty of orders booked ; and the minimum price that would 
be accepted for early delivery of mixed numbers is 86s., at which 
figure some considerable sales have been made this week. Some- 
thing less has been taken for forward delivery. Lower prices than 
the figure named above are taken by West Coast competitors, but 
that does not weaken producers here ; the latter are in a better 
position than makers on the West Coast. They realise higher 

rices, and at the same time their cost of production is not so 

avy in most cases. Rubio ore has been advanced to 21s. 6d. per 
ton, delivered at wharf in this district, the rise being necessitated 
by the increase in freights ; and it is now on them that the fluctua- 
tions in the price of ore are based. Gellivare ore is beginning to 
come in in preater quantities, the shipping season at Lulea having 
become fully open, and this year the ing arrangements there 
have been considerably improved, so much so that a steamer was 
lately loaded with 4300 tons of ore in 6} hours. 

The ascertainment of the price realised for No. 3 Cleveland pi 
iron, delivered during the second quarter of the year, has prov 
even more satisfactory than was anticipated, the figure being 
68s, 6°79d. per ton, this showing an increase of 1s. 10°53d. on the 
average rate of the first quarter, and the total rise this year has 
been 4s. 5d. per ton, while during the last twelve months it has 
been no less than 20s. 7d., the figure last reported being more 
than double that ruling when the upward movement set in in 1895, 
The wages of blast furnacemen in the North of England are regu- 
lated by the changes in the realised prices, and the above-named 
average entitles them from July 1st to an advance of 2} per cent., 
making 54 per cent. for this year, and 25} per cent. on the wages 
ruling at this time last year. Railway rates for iron-makin 
materials, which are also regulated by the realised price of No. 
pig iron, have not been raised, because they reached their maxi- 
mum when 58s, ed ton was reported. 

The exports of pig iron from the Cleveland district continue com- 
paratively small, and after the extraordinary records of March and 
April traders are rather disappointed that more is not now being 
sent. The deliveries to foreign countries are still very large, but 
those to Scotland and Walesare poor, and will be poorer still to the 
first-named district during the next fortnight. This, however, will 
be less felt than in past years, because the proportion of Cleveland 
iron sent this year has been small compared with that in past years. 
Upto Wednesday night 31,563 tons of pig iron were shipped from 
the Cleveland district, as compared with 36,604 tons last month, 
and 45,731 tons in July, 1899, to 11th inst. The stock of Cleveland 
iron in Connai’s public warrant stores on the 11th was 14,991 tons, 
decrease for month 412 tons; of hematite, 730 tons were held, 
decrease 25 tons, 

The statistics of the Middlesbrough Chamber of Commerce show 
that during the last half-year the exports of pig iron from the 
port fell off 63,776 tons, or 10 per cent., —— with those of 
the first half of 1899, the coastwise deliveries being hardly a third 
of those reported last year. Finished iron and steel shipments 
during the first six months of last year reached 208,641 tons, 
whereas this year the quantity has been 200,028 tons, a decrease 
of 4 per cent. Of the eighty-seven blast furnaces at Middles- 
brough, sixty-nine were in operation on June 30th. 

The finished iron and steel industries continue in a satisfactory 
condition, manufacturers being well booked ahead, and the fact 
that buying is at the present time slack has no influence in weaken- 
ing their prices, which for more than three months have remained 
unchanged, except in the case of rails, which are easier in value. 
In noother branch has any disposition been shown to accept lower 
prices. Common iron bars are at £9 10s.; best bars at £10 ; iron 
and steel ship angles, £8 7s. 6d.; iron ship plates, £8 10s.; steel 
7s. 6d., all less 24 per cent. f.o.t. Heavy steel rails 


are at £7 10s, net at works. 
The engineering and continue to have 
plenty of work, and the great complai 


int is that employers cannot 


586 | get it executed fast enough, as*the men take holiday on the 


slightest provocation. During the last three months there has been 
an unprecedefited amount of time lost, and the masters have been 
put to much inconvenience, and even loss too. 

tions are now commenced in the construction of the new 
engineering’ works: of Robert Stephenson and Co., Limited, at 
Darlington. In a report just: presented by the directors to the 
shareholders, it is mentioned that after very serious consideration 
the former resolved to remove the locomotive works—established 
at Newcastle in 1823 by Messrs. Stephenson and Mr. Edward 
Pease—to Darlington asa central position communicating with the 
great railway systems in each direction, and in easy connection 
with all the principal ports on both the East and West coasts. The 
directors purchased 54 acres of land at Darlington, close to the main 
line of the North-Eastern Railway, and a ion of this will be 
devoted tothe new locomotive works and theirextension, if required. 
A start has been made with the erection of the main building, 
420ft. long and 240ft. broad. 

The coal trade is continuing to improve, and at the present time 
must be described as almost unprecedentedly good, orders being 
pressed upon the coalmasters on a scale which they cannot fully 
tackle. ey are uncommonly well booked, and have no anxiety 
about their prospects for the next half-year. The stoppage of the 
collieries in the Glasgow district during the holidays will divert 
extra trade to Northumberland and Durham. Best steam coal 
has been put up to 18s, per ton f.o.b., and smalls are about 13s., 
while gas and coking coals are at 17s. Foundry coke is firm at 
33s. to 34s. f.0.b., but blast furnace coke somewhat easier, 28s. 6d., 
delivered at the furnaces on Tees-side, having been accepted for 
medium qualities. The wages of Northumberland miners have 
been advanced 124 per cent., the men asking for 15 per cent., owing 
to the unprecedented activity in the trade. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has in been very quiet this 
week, although prices have, upon the whole, been steadier than in 
the last few weeks. Business has been done in Scotch warrants 
from 67s. 9d. to 69s. cash, and 68s, 1d. to 69s, 2d. one month. At 
the beginning of the week warrants were a little more plentiful, 
and the results were easier prices ; but warrants are for the most 
part in few hands, and when they are urgently wanted the prices 
instantly go up against buyers, As regards Cumberland hematite 
the tendency has been stronger owing to the increasing scarcity of 
this class of iron. The transactions in Cumberland warrants have 
been from 83s. 6d. to 84s. cash, with scarcely any business doing for 
delivery in one month. Cleveland warrants are now altogether 
out of this market. 

The furnaces in blast in Scotland up till the time of writing 
number 85, compared with 80 at this time last year—40 making 
hematite, 39 ordinary, and six basic iron. A number of the 
furnaces, however, are to be put out of blast at the close of the 
present week, and advantage will be taken of the holidays to make 
all) the necessary repairs. The probability is that a lot of other 
furnaces will be damped down, this state of matters lasting for ten 
= or a fortnight. 

he information available as to the present condition of trade is 
conflicting, and the statemnents made as to the probable future de- 
mand have almost all a reservation which depends upon the course 
of events in America, It is not generally believed that much raw 
iron can possibly come into this country from the States, but there 
can be no question that the competition of America in iron and 
steel manufactured page is going to be severe, affecting not merely 
Great Britain, but also the Continent. 

The prices of Scotch makers’ pig iron are as follows :—Govan, 
f.o.b. at Glasgow, No. 1, 71s.; No. 3, 70s. 6d.; Carnbroe, No. 1, 
75s. 6d.; No. 3, 73s.; Clyde, No. 1, 84s. 6d.; No. 3, 74s. 6d.; 
Gartsherrie, No. 1, 85s. 6d.; No. 3, 74s. 6d.; Calder, No. 1, 
86s. ; No. 3, 75s.; Summerlee, No. i, 88s.; No. 3, 77s.; Coltness, 
No. 1, not quoted; No. 3, 76s.; Glengarnock, at Ardrossan, 
No. 1, 81s. 6d.; No. 3, 73s.; Eglinton, at Ardrossan, or Troon, 
No. 1, 75s.; No. 3, 72s. 6d.; Dalmellington, at Ayr, No. 1, 75s. 6d.; 
No. 8, 73s.; Shotts, at Leith, No. 1, 87s.; No. 3, 77s.; Carron, 
at Grangemouth, No. 1, 85s. 6d.; No. 3, 75s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 6992 tons, compared with 5143 in the corre- 
——s week of last year. Of the total there was despatched to 
the United States 130 tons, South America, 57, India 405, Aus- 
tralia 690, France 208, Italy 300, Germany 876, Russia 100, Hol- 
land 55, Belgium 180, Spain and Portugal 70, China and Japan 
80, other countries 285; the coastwise shipments being \ 
against 2077 in the corresponding week of last year. 

The stock of pis iron in Glasgow warrant stores has been reduced 
in the last six days 5072 tons, making the total decrease since the 
beginning of the year 141,241 tons, and leaving 104,017 tons in 


store. 

Scotch hematite pig iron has been in steady demand, and mer- 
chants quote 85s. for delivery at the steel works, 

Comparatively little Cleveland pig iron is now coming into Scot- 
land. The past week’s arrivals reached only 2212 tons, being 
7544 less than in the same week of last year. The total imports 
since the beginning of the year are 131,253 tons, which shows a 
decrease, compared with the corresponding six months, of no less 
than 117,757 tons. 

The finished iron and steel branches have been well occupied up 
till now, but they are in process of shutting down for the holidays, 
and it has been decided to close till the end of the month ina 
large number of cases. The probability is that, except in works 
where the early delivery of orders is extremely pressing, the 
decision to close during the rest of the month will be carried out. 
The manufacturers are to meet on the 23rd inst., to decide 
whether the stoppage will be ——_ beyond the end of July. 
It is dear coal mainly that has led to this resolution to prolong the 
annual trade holidays. 

There does not, so far, appear to be any indications of the coal- 
masters reducing their prices. A meeting of the Conciliation 
Board of the Scotch coalmasters and miners was held in Glasgow 
on Tuesday, to consider the course to be adopted in view of the ex- 

iring of the present agreement as to wages on the 31st current. 

e miners claim a further substantial rise in wages. ey desire 
a present increase of about 9d. a day, and also that the minimum 
agreed upon twelve months ago should be materially raised. The 
conference was unable to come to any agreement on the subject, 
and the discussion of the matter will be resumed at the end of the 
month, By that time it will be easier to decide as to the course 
the trade is likely to take—certainly the effect of the closing of 
the iron and steel works will be more accurately determined. 

There is really no change this week of any importance in the 

ition of the coal trade. e shipments have been large and the 
usiness altogether remarkably good, considering that the holidays 
are now beginning. Main coal is quoted f.o.b. at Glasgow 14s. 6d. 
to 14s, 9d., steam 15s, 6d., ell 15s, 6d. to 16s, 6d.,and splint 15s, 9d. 
to 16s. per ton. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
L 


and Buenos Ayres continue large. Coke continues vigorous, and, 
judging from northern inquiries, promises to be more so. a 

e few trade difficulties have been arranged with an exception 
or so, Work was resumed this week after a stoppage of a week at 
Cwrt-y-Bettws, Swansea Valley. The difference was amicably 
settled. Vochrhiw men still remain out, and probably, with the 
fine weather, holiday tendencies. may rule for a short time. 

The complaint in the earlier part of the week on’ the coal market 
at Cardiff was of insufficient supply, most of the collieries having 
a number of absentees on account of the funeral of Mr. D. Morgan 
on Monday. Since then, work has been better looked after. . Latest 

24s. to 25s. ; 


Monmouthshire, large, to 
19s, 3d.; best households, 21s. to a seconds, 17s. 6d. to 18s. 6d.; 


culm, lls. 6d. to 12s.; steam, 22s. to 23s.; secon 
bunkers, 16s. 6d. to 17s.; small, 14s, 6d. to 15s, House coals as 
per arrangements, 

Coke: Furnace, 30s. to 31s.; best foundry, 32s. 6d. to 35s, 
Patent fuel, 21s. 6d. to 22s. 6d.; pitwood, 20s. to 22s, 

One is reminded iy the steady advance of electric power, as 
strikingly shown at Plymouth pe Bove and now by most perfect 
installations at Cyfarthfa, of the great part that horse power used 
to play in collieries, Next week a very ena sale of horses is 
announced to take place at the collieries of Blaengwynfi and Glyn- 
corrwg, Maesteg, ‘‘to be sold,” the notice issued states, ‘‘on account 
of cessation of work at the collieries.” 

I have just received the statistics of coal and iron, coke and 
patent fuel for the first half of the year, as affecting the Welsh 
ports. These will be found interesting, though, in some respects, 
disappointing. June returns in coal for the whole of the ports 
show a failing off to the extent of 102,663 tons. During the half- 
year ended June 30th, Cardiff exported 8,139,759 tons of coal ; 
18,453 tons iron and steel; 41,165 tons coke ; and 204,208 tons 

tent fuel. Newport coal return was 1,750,105 tons ; iron return, 

0,672 tons ; coke, 17,380 tons ; patent fuel, 42,900 tons. Swan- 
sea: Coal, 1,155,544 tons; iron, 1499; coke, 6905 tons; patent 
fuel, 243,566 tons. Llanelly: Coal, 130,954. Port Talbot: Coal, 
231,072 tons. 

Barry coal return for last half was 3,753,724 tons, a decrease of 
37,614 tons. In allcases the second half may be expected to make 
good the falling off on the first. 

Every now and then I have had to record difficulties in connec- 
tion with the medical and surgical arrangements at collieries and 
ironworks. The usual method is to denounce the doctor’s fund” 
at the office, but occasionally the men carry out a successful re- 
sistance, and get the government of the doctors’ appointment in 
their own hands. At Dowlais an energetic movement has been 
initiated, notwithstanding that the character of the medical staff’ 
and arrangements generally are of the best. The colliers and now 
the ironworkers have carried the vote amongst themselves to 
‘*have all in their own hands.” 

I have not much to report in connection with the iron and steel 
works, which continue busy on old contracts. The holiday at the 
tin-plate works, and resolve to have a stoppage in August for a 
week, may be expected to lessen the urgency for tin-bar supplies. 

On ’Change, Swansea, this week it was reported that there had 
been a further depletion in pig iron stocks of 7000 tons. During 
the week 1014 tons came in from various northern works, 350 tons 
scrap, and 5168 tons iron ore, It was observed by an influential 
member on ’Change that the scare of the introduction of American 
ore was lessening. Practically it was in a great measure being 
used for speculative purposes. ‘‘ Americans were not so foolish as 
to send here at a loss.” 

In the tin-plate industry it was stated that sixty mills ceased 
operations for the prescribed period, and ten furnaces were at rest, 
time being usefully occupied. On Monday there was afair resump- 
tion of work. Good orders for black plate and circlesarein. Both 
furnaces are smelting busily at Cwmbwrla and Cwmfelin. Two of 
the six quiet at Upper Forest. Millbrook not working at present. 
Shipments were limited last week to 33,272 boxes ; receipt from 
works, 60,953 boxes ; present stock, 253,361 boxes. Last month’s 
exports, compared with June, 1899, were 17,476 tons, as against 
17,188 ; United States, Russia, Holland, and France showing an 
improvement. The demand of the ‘ Risers” will not be enter- 
tained unless considerably modified. On ’Change the idea of an 
idle time in August is not altogether unacceptable. 

Latest quotations generally are as follows :—Pig iron, Glasgow 
warrants, 68s, 44d. to 69s, 4d. cash. Hematite warrants, 83s. 9d. 
to 84s. for mixed numbers f.o.b.; Cumberland according to brand. 
Welsh bars, £9 5s, to £9 10s.; angles at usual extras ; sheet iron, 
£10 5s. to £1015s. Steel sheets, £10 5s. to £1010s., with usual 
extras for higher gauges ; steel rails, heavy, £7 5s. to £7 7s. 6d.; 
light, £8 10s. to £9 10s. f.o.t.; sleepers, angles, channels, &c., 
according to section and specification. 

- ace steel: Tin-plate bars, £7 5s.; Siemens best, £7 7s. 6d. 
cash, 

Tin-plates : Bessemer, steel coke, 15s. to 15s. 3d.; Siemens, coke 
finish, 15s. 3d. to 15s. 6d.; ternes, mag double box, 4 by 20 C, 30s., 
31s., to 32s, 6d.; best charcoal, 16s. to 16s. 3d.; big sheets for 
galvanising, 6ft. by 3ft. by 30 g., per ton f.o.t., £14 5s. to £14 10s.; 
finished black plate, £11 10s. to £11 15s.; Canada, £11 to £11 10s.; 
block tin, £141 to £133 15s.; lead, £17 12s. 6d.; spelter, £19 lds. ; 
copper, Chili bars, £71; iron ore, 20s. to 2ls., ex ship. Cardiff 
— prices are: Rubio, 20s, 6d. to 21s.; Tafna, 19s. 6d. 
to 20s. 


Barry railwaymen are in contention for advanced wages. Nego- 
tiations, so far, useless, 


TRADE AND BUSINESS ANNOUNCEMENTS. 


WE are informed by John M. Henderson and Co., of King-street 
Engineering Works, Aberdeen, that Mr. John M. Henderson, 
jun., has been taken into the business as a partner. ; ; 

Mr. H. Gitpert WHyarTT, A.M. Inst. C.E., the newly-appointed 
borough engineer and surveyor of Grimsby, enters upon the duties 
of the position on Monday, the 16th inst. 

THE Linslade Urban District Council have applied to the Local 
tare Board for — to a loan of £18,000 for works a 
water supply, sewerage, and sewage disposal, in accordance wit! 
the estimates and plans prepared by their engineers, Messrs, Sands 
and Walker, Nottingham. 


THE gold coinage produced at the Royal Mint Ginttg 
the year ended June 30th amounted to. £13,904,615, out of whic 
17,641 sovereigns and 2195 half-sovereigns, or £18,738 10s., were 


WiIrH the coming on of the holiday season, and warmer ther, 
there is a visible slackening in business on ’Change ; less eagerness 
in getting trade, but not the slightest falling off in price. It will 
be seen that best households command exceptional figures for this 
time of the year. Whether they will be quite as rigid next month, 
especially if the promised heat wave comes, may be a matter of 
doubt. Marked activity has continued in shipping, foreign and to 
the coaling stations. Nearly 20,000 tons left Cardi in one day for 


Port Said and 14,000 tons on the 10th ; and consignments to Genoa 


placed in the yx for use at the trial. The ‘silver moneys” coined 
ted to § 806,552, out of which 9146 coins, comprising nine 
denominations, were deposited in the pyx. The Perth Mint, 
Western Australia, sent 1393 sovereigns, representing £976,639 
coined from June 20th, 1899, to March 31st last. The gold and 
silver coinages from the Royal Mint are, with one exception, each 
the‘largest that have taken place during the past twenty-five years. 
In 1892-3 the gold coinage was exceeded by £900,000, and in 
1889-90 the silver by £400,000. The heavy coinage was attributed 
to money required for the purposes of the war, . 
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to 22s.; special smalls, 15s, 9d. to 16s. 3d.; best ordinary, 15s. to 
15s. 7 _ 14s. 6d. to 14s. 9d. | _ 14s, 6d. to 14s. 9d. 
, 19s. to 20s.; No. 2 Rhondda, large, 17s. 3d. to 17s. 6d.; small, 15s. 
to 15s. 6d. Coke: Furnace, 33s. to 33s. 6d.; foundry, 36s. to 38s. ; 
special, 43s, to 45s. Patent fuel, 20s. to 22s. Pitwood, 17s. Im- 
ports coming in freely. 
Swansea latest prices :—Anthracite, finest hand-picked, 28s. 6d. 
to 24s.; second quality hand-picked, 22s. to 22s. 6d.; best large, 
; 21s. to 22s. 6d.; red vein, or similar large, 15s. 6d. to 16s.; rubbly 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE reports that are coming in from the various 
iron and steel-producing districts show activity 
to be fairly well maintained in most trades. 
Since last week no alteration in price has taken 
place, and there has been but little fresh work 
secured generally, as consumers do not feel in- 
clined to purchase more than is necessary. A 
slackening off in demand has been specially 
marked in some branches of the finished iron 
industry, plates and sheets, as well as girders, 
having been comparatively languid for some 
weeks past ; but the raw iron business continues 
strong, and prices are consequently firm, and the 
engineering trades are all in excellent employ- 
ment, and have secured a good number of for- 
ward orders. Prospects in this branch of the 
iron trade may be considered as exceptionally 
favourable. 

As the demand for engine fuel remains very 
large, the tone of the German coal trade continues 
to be healthy and strong, but there is still a 
shortness of supplies complained of, both in 
engine coal and coke, owing to a want of colliers. 
Up to the present quotations have not met with 
any alteration. but they are generally expected 
to rise in autumn, and dry sorts are likely to he 
the first that will be advanced, as the coal syndi- 
cate has resolved to fix summer and winter 
quotations for coal for house-fire purposes. Arti- 
ficial coal meets with ready consumption. 

Deliveries in coal and.coke during June of 
present year are stated by the Rhenish-West- 
phalian Gazette to have been, from the Ruhr 
district 3,793,670 t.. against 3,730,680 t.; from 
the Saar district, 546,220 t., against 548,170 t.; 
from Silesia, 1,275,750 t., against 1.329.060 t.; 
and from the three districts together, 5,615,640 t., 
against 5,617,910 t. for the same month last 
year. Increase in output was, accordingly, 1°7 
per cent. for the Kuhr district ; production of 
coal and coke in the Saar district shows, how- 
ever, a decrease of 2°1 per cent.. and in Silesia a 
decrease of 4 per cent., against June last year. 

A note, also given by the Rhenish- Westphalian 
Gazette, states the import of pit coal and coke to 
Hamburg-Altona, which was 16,714,844 q. (a. = 
100 kilos. ) in 1892, to have risen to 25,266,833 q. 
in 1899, against 21,571,055 q. in 1898; all the 
coal imported coming either from England or 
Scotland, with the exception of a very small 
quantity that was brought as by-freight from 
foreign countries. Import in forge and foundry 
pig to Hamburg, which was only 1,323,936 q. for 
1892, amounted to 3,737,519 q. in 1899, against 

840,839 q. in 1898 ; 260,151 q. of the iron im- 
ported in 1899 came from America, while Sweden 
sent 36,024 q. forge and foundry pig, 236,844 q. 
bars and plates, and 49,677 q. steel. 

In 1892, when import in rails to Hamburg 
amounted to 68,222q., no rails came from America, 
but in 1899 when import rose to 109,760q., 
10,076 q were sent from America, and 17,973q. 
from Belgium. Sweden sent over 25,106 q. iron 
wire to Germany, v4 Hamburg, in the course of 
last year. 

On the Austro-Hungarian iron market the 
situation continues quiet as before, but there was 
a fairly regular trade done on the week in manu- 
factured iron, and the tendency of prices is still 
pretty firm, both as regards raw and finished 
iron. Belgian ironmasters have been doing com- 
paratively little business upon the week. Manu- 
facturers and dealers do not feel inclined to buy 
largely for the present, and a languid tone pre- 
vails all round. 

The Belgian coal market has been in a some- 
what more settled condition than last week. At 
recent tenderings for coal, which took place in 
Charleroi and Litge, the greater part of the re- 
quirements was offered at 18f. p.t.; only the 
offered 60,000 t. 

ry coal at 17° 50f.-p.t. hole, the prices 
quoted are about equal to those tari February 
of present year, which means a slight reduction 
when compared to the prices that were ruling 
some weeks ago. 

Since last week there has been no change in 
the position of the French iron market. Raw 
as well as manufactured iron remain in a mode- 
rate demand. Quotations are showing symptoms 
of weakness here and there. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 28th, 1900. 

THE financial situation throughout the States 
was never more satisfactory, and money never 
more abundant. Speculation continues at a low 
ebb, because of the presence of several novel 
factors. Productive capacity inall lines has been 
phenomenally enlarged. On the other hand, pro- 
duction is pretty thoroughly controlled by indus- 
trial organisations which have not yet been called 
upon to exercise their repressing power. The 
export trade in manufactured products is heavy. 
The Tennessee Coal and Iron Company is shipping 
8000 tons of pig iron to Rotterdam. Equipment 
manufacturers are working to full capacity, but 
for a week or two no large orders have been 
er In view of the large trade in sight 

tween this country and China, an arrangement 
has just been effected between a local bank and 
the Russian-Chinese bank at Shanghai by which 
financial transactions can be carried on direct. 

The export of manufactured products arose 
from 30,000,000 dols. in May, 1899, to 40,000,000 
dols, in May, 1900. For eleven months ending 
May this year, 306,089,579. The speculators in 
cereals have run up prices of wheat over wild 
rumours of drought, but a reaction will partially 
correct the evil. The cotton crop reports are not 
clear, but rains have inflicted losses in some 
sections. The iron and steel situation is about 
the same. Buyers are all waiting for the lowest 
prices, and hence furnace and mill men are selling 
only small quantities Pig iron has dropped as 
much as 1 dol. per ton this week. and steel billets 
have been reduced 3 dols, to 25 dols. at Pitts- 
burgh. This drop, following the drop of 7 dols. 
to’ 8 dols. on structural material, shows the drift. 
The next thing to give way is steel rails, and they 
must get down to 30 dols. about the time the big 
spring orders are nearly filled. There is even at 
these prices too much money made in the steel 


business. The effect is seen in the expansion of 
capacity and the building of new works of enor- 
mous economic advantages. Ore ought to tumble, 
but that would make but little difference in the 
open market, as the big interests own their own 
ore fields. The position is strong, in spite of all 
that has taken place. The markets are dan- 
gerously bare of material. This is the case in 
other channels besides iron and steel. Manufac- 
turers, wholesalers, and jobbers in many lines 
have ample stocks, but consumers have not. The 
country is in better shape than last year, or even 
last winter. It is scarcely possible that the mill 
owners and employés will fail to agree on wages 
for the coming year. A great deal of new work 
that was scared away by high prices is sneaking 
back. Politics will engage much attention, but 
the best authorities feel there will be no disturb- 
ance of existing political conditions. The poli- 
tical discontent which exists is only a summer 
headache. 

Much new organisation in the industries con- 
tinues, and equipment of new plants and trolley 
lines continues on a large scale. The percentage 
of loss through failures is low, and it may be a 

tion of 
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Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 

28th June, 1900. 

Gear for FLUID-pREssURE Enorngs, J. Murrie, 

iw. 

11,699. CoupLine VeniciEs, &c., J. Parker, Birming- 

11,700.” Suction or Non-RETURN VALVES, J. Broadfoot, 

iw. 

11,701. Weicninc Apparatus, A, Urquhart and J. 
Grant, Liverpool. 

“—— Morors, J. B. Brooks and J. Holt, Birming- 

am. 

ne Latcnes of Doors, T. Criswick, Bridgend, 

jam. 

11.704. Extxectric Brush Hoiper, W. E. Burnand, 
Sheffield. 


11,705. Froorrne Cramp, G. Kay, Manchester. 
11,706. GEAR for Motor Veuic.Es, T. C. Field, South- 


long time before the cutting peti 
capital returns, which resulted in such enor- 
mous losses between 1893 and 1897. Profits are 
larger than for years in almost all industrial 
enterprises, but there is a slow return to old con- 
ditions. Reports from gold-mining centres are 
full of encouragement, and makers of machinery 
are contracted ahead for months. A number of 
copper properties are being developed, but it 
will be at least one year before their output can 
affect the market. Consumption of copper is in- 
creasing enormously here, and the ouput of mines 
is barely equal to market needs. Exports con- 
tinue large.. The Lead Trust has just put up 
prices 3 cent per pound. 
New York, July Sth. 


Representatives of half a dozen of the big 
Trusts, when seen to-day by your correspondent, 
reiterated former expressions, affirming the satis- 
factorv condition of the steel industry on general 
grounds. ‘The tendencies which began to visibly 
affect the trade last March still continue. While 
lower prices are desired, the declining tendency 
will be modified to some degree by the general 
suspension during the month of July, in the 
finishing mills especially. The shut down in 
the steel mills will not be so long, as there is 
quite an urgent demand for rails and railway 
equipment, despite the fact that rails are 
5 dols. per ton above a rational price. Another 
big steel rail mill is to be built next year at 
Denver, Colorado, to meet the demand in that 
region. Some seven thousand miles of railroad 
are to be built in the South-West, if pigeon-hole 
projects mean anything. 

The financial situation is sound, and the 
bankers in their annual convention this week are 
saying nice things as to the results achieved. 
The law of Congress on refunding has worked 
well, and will result in the establishment even- 
tually of about 500 new banks, with a capital of 
from 25,000 dols. to 50,000 dols. each. The 
duties on imports have reached 80,000,000 dols. 
in excess of Government expenditures. The 
steel industry is full of promise, and high autho- 
rities calculate that: production will be doubled 
within ten years. It was nothing but last year’s 
boom that knocked out hundreds of iron and 
steel-consuming enterprises and projects. Now 
that prices are nearly back to where they are, 
these schemes are coming out and material is 
being asked for. Next season will be a pheno- 
menal one in American industries for this reason. 
The depression of the past six months was a 
Godsend. Upwards of one hundred million 
dollars are now being invested in new plants, as 
indicated by capitalisation, and nearly all these 
plants will be pouring their production into the 
market by December, 1901. A good many 
millions will be invested by that time in ship- 
yards,‘ ‘of which one, and probably two, are to be 
on the Pacific coast. The present time is a lull. 
The politicians will cut capers for three or four 
months, and endeavour to make us believe their 
respective idols for the White House at Washing- 
ton alone can save the country from perdition, 
but the great body of the people are not easily 
moved. The secret wish of many is for a political 
change through fear of trust centralisation, but 
they have not forgotten their sad Cleveland ex- 
perience. The mighty influence of organised 
capital will be centred on the retention of exist- 
ing agencies which are in the main satisfactory. 
There will be more currency tinkering in 1901, 
and would be next winter, but the power of the 
administration will be exerted against any addi- 
tional legislation cn currency legislation until the 
laws passed last winter are tried. 

The terrible fire disaster last Saturday sent a 
thrill of horror over the United States. 


CATALOGUES. 


T. Ledward and Co., 35, Queen Victoria-street, 
London.—Catalogue of condensers for steam 
engines comprising the ejector and evaporative 
types (Ledward’s patents). 

The Goheen Manufacturing Company, Canton, 
D., U.S.A. “The material referred to in our 
notice of this company’s catalogue in our issue of 
June 29th should be ‘‘ carbonising coating,” not 
‘*carbonised coating.” 

Fraser and Chalmers, Chicago and London.— 
Catalogue No. 2. Hoisting and haulage engines 
and appliances. The book is divided into sections 
dealing with the different types of hoists made by 
this firm. It is elaborately indexed, and the 
illustrations leave nothing to be desired. 

Smith and Grace, Screw Boss Pulley Company, 
Limited, Thrapston.—New catalogue of Smith’s 
patents for the transmission of power. This book 
contains illustrations and prices of pulleys, screw 
bushes, gear wheels, shafting, collars, couplings, 
plummer blocks, hangers, wall boxes, and lubri- 
cators. 

J. and H. Gwynne, Limited, Cannon-street, 
London.—Messrs. Gwynne have sent us two sheets 
circulating pumping engines and their application 
to dock pumping, Section dredging, py salvage 
pumping, e sheets are accompanied by locse 
sheets containing descriptions of the plants. 


11,707. ActinomeTERs, A. Watkins, Hereford. 
11,708. Lamps, Hardy and Padmore, Ltd., and J. 
Southall, Worcester. 
11,709. Lamp Pitiars, Hardy and Padmore, Ltd., and 
J. Southall, Worcester. 
11,710. Finrration of Water, &ec., F. T. Bond, Glou- 


11,711. ATTACHMENT for Batt Forks, J. D. Walton, 
11,712. for Enaings, D. Wanliss, 
11,718. Savery LErrer Box, C. R. Beresford, Glas- 
nina, Tugs of Preumatic Tires, G. Stowe, Birming- 
J. Whitehead and W. Ulbrich, Bir- 


1.716. AvToMATIC Cove.ine for VeHIcLEs, 
E. Watt, burg! 

11.717. Laset, G. H. Matthews, Rogerstone, near 
Newport, Mon. 

11,718. Lamp for Brcycies, R. H. Quine, Manchester. 

11,719. Expioston Motors, E. Gifford, Coventry. 

11,720. Evecrricay Ienttion Apparatovs, H. T. and H. 

. Dawson, Coventry. 

11.721. DovaH-piviptne G. Chutter and 
F. J. G. Rainbow, Newport, Barnstaple. 

11,722. Drinkina Fountarn and T. and A. 
B. Webb, St. Helens. 

11,728. Automatic Rocker and Wasuer, H. Higgins, 
Chorlton-cum-Hardy. 

11,724. HiGH-PREsSURE Piston, J. Reid, Stockton-on- 


Tees. 
11,725.. PortasLe Rest for Bicycies, E. Green, 
Bradford. 


ford. 

11,726. Boots, H. Marshall, London, 

11,727. Switcues, W. Kingsland, London. 

11,728. Evrminatinc from Orgs, A. Guten- 
sohn, Southend-on 

11,729. Arm Vatves for Pyeumatic Tires, J. Cart- 
wright, Birmingham. 

11,730. BLorreR ATTACHMENTS for CuEck or Recerpr 
&c., J. R. Farnham and F, F, Schenk 

mdon. 
11,781, Ventcies, C. E. Duryea, London. 
11,782. Brackets, J. E. and A. G. Tonks and J. Burn, 


London. 
11,738. Porato-pico1na Macutnss, The British Potato 
— Syndicate, Limited, and C. J. Moulton, 


11,784. Krys, C. Langley, London. 
11,735. Maxine Parcen Supporters, C. Rathwalsky, 


rlin. 
11,736. Maxine Rims of L. Alpe, Birming- 
am. 
11.737. Macuine for Maxine Boxsgs, J. P. Wright, 


London. 

11,738. Dryine Steam, H. H. Lake.—(L. F. N. Baldwin, 
United States.) 

11,739. Corrgr Pot, H. H. Lake.—({E. Root, United 


States.) 

11,740. Puriryine the Arr of Rooms, C. R. H. Jacobi, 
London. 

11,741. Srgam Heatine Apparatus, J. A. Donnelly, 


mdon. 
11,742. SrgamBoats, E. C. Hopps, Liverpool. 
11,748. Szwina MACHINES, W. N. Parkes, Liverpool. 
11,744. Szwine Macuinzgs, W. N. Parkes, Liverpool. 
11,745. Guiprne Pictures in Krygtoscorgs, P. Wolff, 


Manchester. 
11,746. PHotocrapuy, F. Boissonnas, London. 
11,747. Supportinc Laprgs’ Sxirts, D. A. Laing, 


mdon. 
11,748. MxasurEe for Liquips, C. Chambers, Bir- 
mingham. é 
11,749, MANUFACTURE of ACETYL-CELLULOSE, L. Lederer, 


mdon. . 
11,750. WeaRING APPAREL, G. Pelmear, W. H. Cum- 
mings, and W. R. Meggeson, 


jon. 

11,751. MetnHop of Propucine E. Ztihl, 
London. 

11,752. Propetier, W. E. Pugsley and J. H. Trenholm, 
London. 

11,753, Treatine Cacrum Fivoripgs, W. C. Sellar, 


mdon. 
11,754. Apparatus for MettTina Fat, C. A. Sahistrom, 


ndon. 
Pens and Pennoipers, T. M. Smith, 


London. 
11,756. Samet Garments, W. W. R. Macfarlane, 
“Devers for Brypinc the Harr. E. Meyers, 
11,758. Irons, &c., J. M. Macfarlane, 
11,759. nan Opgner, A. C. Clark and H. Leavers, 
for Cuttivatina Yeast, F. Bauer, 


on. 
11,761, Rotuine H. Aiken, London. 
11,762. Vatve Mecuanism for Enoines, Z. W. Daw, 


London. 
ll ComBineD Hyprav ic Pump, E. H. Weatherhead, 
on. 
11,764. Compinep Arn Pump, E. H. Weatherhead, 
Londo: 


m. 

11,765. Spxep Gear for Morors, F. F. 
Wellin and H. W. Durham, London. 

AS-LIGHTING TorcuHeEs, J. G. Glover, London. 


11,766. 
MOTIVES, E. Ki ¥ 


11,767. SupERHEATER for 
London. 
11,768. Exectric Licut Brackets, J. F. Cornuand, 
mn. 
11,769. InpIA-RUBBER for VeHIcLEs, B. Skinner, 
London. 
11.770. Srezrina Gear for Vesseis, W. C. 
Williamson and J. D. Williamson, jun., 
11,771. Pix and Hook for Wearino W. F. 
enkins, on. 
11,772. Grinpine ATTACHMENT for SEwInc MACHINES, 
. C. Marks.—(H. A. Trenholm, United States.) 


29th June, 1900. 


11,778. Screw Prope.iers, J. C. Bull, Erith. 

11,774. Coverine the of Sree. for Corsets, E. 
A. Livens and C. A. Cook, Kingston-on-Thames. 

11,775. Games, P. ves, Halifax. 

11,776. Vatves, H. P. Lavender, Walsall. 

ge H. B. Barlow.-{C. and W. Shorrock, 


11,778, ERATING APPARATUS, J. and A, W. 
Prentice, A 


for Doors, T. Criswick, Bridgend, 


11,780. Grass-currinc Suears and Implements, A. 
Stich, Glasgow. 

11,781. SHapinc J. B. Brooks and J. Holt, 

11,782. PANNERS, J. B. Brooks and J. Holt, 
Birmingham. 

11,788. Cycte Sappies, J. B, Brooks and J. Holt, 


fi 
11,784, Pipgs,. D. Levy and 8, Wiener, 


Glasgow. 

11,785. Lirt Guagp, T. A. Segrave, Dublin. 

11,786. Snurrers, J. E. Thornton, 
Altrincham, re. 

11,787. Startine Switcurs, A, H. Hickley, 
Liverpool. 

11,788. INFLAMMABLE Gas, J. Sculthorpe, 

11,789. Harr-pin, W. G. Grant and H. BE. R New 
Brompton, Kent. 

11,790. Enornes, J. Adair, Kingstown, 


Trelan 

11,791. Curr Preserver, J. E. Gibbins and P. B. 
Richardson, Sheffield. 

11,792. Wrovcut Iron C. Stuart and A. J. P. 
Whitaker, Cardiff. 

11,793. Exastic Waren Tires, W., and J. C. Hancock, 
Manchester. 

11,794. Enveopss, J. Liddle.—(/. Weat, United States, 

11,795. Frep-waTer Reauiators, H. M. Steele and J. 
R. Bird, Glasgow. 

11,796. Starr Rops, J. L. Wright and J. M. Wilson, 


on. 

11,797. Reovtatina Exectric Circuits, The British 
Thomson-Houston Company, Limited.—(#. Thomson, 
United States.) 

11,798. Arcugs with New Bricks, E. Béttger, 
Col 


for Coo.ine Liquins, R. Moodie, 

London. 

11,800. Venerian Biinps, E. Bird and T. J. Ryland, 
London. 

11,801. Automatic Couptines for RatLway VEHICLES, 

. 8. Frampton, London. 
11,802. Packine of Bananas, H. Wolfson, London. 
11,808. pe of Merattic A.toys, J. B. 


don. 
11,804, EXTRACTING Merais, J. B. de Alzugaray, 
Lond 


on. 
11,805. Exrractina Gop from its Orgs, C. J. Head 
R. C. Wild, London. 

11,806. ALLoy for ANTI-FRICTION BerarRinos, A. J. 
G. Hendrickson and H. Clamer, United 
States. 

11,807. Sporrina Macuiyes, L. O. Trivett 

F 


and F. Randall, London. 

11,808. Swircnes, L. Cerebotani and C. Moradelli, 
London. 

11,809. Supety Wacon for INcanpEsceNnT or other 
Hyprocarson Burners, A. J. Boult.—(&. Thayer, 
United States.) 

11,810. Burwers, T. Miller, London. 

11,811. for Qvick-FIRINa GuNs, A. A. 
Common, London. 

Fixina Cuina Insutators, A. M. Hart, 

mndon. 

11,813. Wrpows, R. R. Thom, London. 

11,814. ConnecTIne TERMINAL ORNAMENTS to P. 
Austin, London. 

11,815. Bererte Catcuer, G. A. Goddon, Thornton 
Heath, Surrey. 

11,816. MgcHanicaL Musicat Instruments, F. A. 

ter, London. 

11,817. Fastentncs for Envetores, G. H. Lusty, 


ndon. 

11,818. Funarcrpg, C. D. Abel.—(Bayerische Aktien- 
Gesellschaft fiir Chemische und Landwirtschaftlich- 
chemishe Fabrikate, Germany.) 

11,819. INstRumENTS for MgasuRING Rotary 
Currents, Siemens Bros. and Co., Limited.— 
(Siemens and Halske Aktien Gesellschaft, Germany.) 

Bgarinos of SHarts, T. Mace and L. Chapman, 

ndon. 

11,821. AxLE-Box Beartnos, T. Mace and L. Chapman, 


ndon. 

11,822. Carrrers for Cycies, W. H. Gregory, Kingston- 
on-Thames. 

11,823. Lucoace Carrigrs for Bicycies, G. Townsend, 
Birmingham. 

11,824. Apparatus for Use in A. Bull, 


Lo 

11,825. Instauiation, J. F. Smith, 
Birmingham. 

11,826. Oars, W. Hornlein, London. 

11,827. CIGAR-MANUFACTURING MACHINEs, B. Wert- 
heimer, London. 

ne, Basy’s Day Cor, A. C. Stewart and G. J. Fowler, 


on. 

11,829, Vermin Traps, L. Jones, London. 

11.830. Larcn Bouts, D. W. Hughes and W. Edwards, 
London. 

11,881. Devices, M. W. Maylard, 


London. 

11.832. Anmmats’ Hames and J. Harwood, 
London. 

11,883. Hetmets and Heap Coverines, C. J. Ross, 


mdon. 

11,884, Ciippinc Levers, J. F. Hoyne, London. 

11.885. ELECTRO-PNEUMATIC CONTROLLING APPARATUS, 
E. R. Hill, London. 

11,886. MEcHANICAL Drivinc Gear, M. Chenivesse, 
London, 

11,887. Rorary Enotnes, J. Leleu, London. 

11,838. Recorpinc P1anorortE Norss, P. E. Pownall, 


London. 
11,839. Tosacco Prpgs, E. E. Williams, London. 
11,840. Preventive Sparxine in Switcums,-J. V. 
Sherrin, London. 


30th June, 1900. 


11,841. Hat Guarp, W. H. Bishop, London. 
11,842. Lapres’ Sarety Hat Pin, A. A. Fage, Ports- 


mouth. 
11,848. Weicuine and Drtivery Van, W. Riches, Jar- 
Brook, near Tunbridge Wells. 
11,844. The K.C.B.” Toorn, K. C. London. 
11,845. Motor VEHICLEs, G. Freeston, Saffron Walden, 


Essex. 
11,846. Coacu-axLe, 8. Duffield, Darlaston, South 
8. 

11,847. Makino Bi-curomates of ALKALINE 
F. M. and D. D. Spence, A. Shearer, and T. J. I. 
Craig, Manchester. 

11,848. Treatinc AuRirERovs Orgs, J. D. Gilmour and 
A. B, Ferrie, Glasgow. 

11,849. Courtine Suarts, F. T. Laws and W. C. Smith, 
Failsworth, near Manchester. 

11,850. Brakes for Motor Cars, &c., A. J. Drake, 


Coventry. 

11,851. Wax THrEap Sewine Macuines, M. H. Pear- 
son and The Briti#h United Shoe Machinery Com- 
pany, Ltd., Leicester. 

11,852. Kruws, Meldrum Bros., Ltd., and J. 8. Orton, 
Manchester. 

11,853. Potgs for Lamps, J. K. Grindred, 
Rochdale. 


11,854. BRE-HIves, W. Horner, Liverpool. 
11,855. BrE-HIVE BAR W. Horner, Li 
11,856. Fastentnas for Doors, W. Crane, Notting. 


11,857. Boors, J. Hume, Glasgow. 
11,858. Mgans for Guipinc GasHotpers, J. E. Bonnet, 


Glasgow. 

for Carryine Sticks, C. A, Olding, 
mdon, 

TREATING O1L-yiELDINe Szeps, M. Birwinkel, 


11,861. Szconpary Exectric Bartrerixs, R. Kennedy, 


on. 
11,862, Opgratinc Tramway Pornts, G. H. Tyrer, 


ion. 
11,868. Rotter Brarinos for Cycies, J. A. Perkins, 
London. 
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11,864. Devices, G. C, Hall, 
London. 
Iycaxpescent Gas Burvers, 8. Bilieller, 


ion. 
11,866. Courtine Wire Casies, F. Durden and E. 
tt, Manchester. 

11,867. Stanp for Cameras, 8. E. Parker, 
Southend-on-Sea. 

11,868. Tusz Socket-MakINnc J. Davies, 
London. 

— LecTRIc Generators for H. V. Weyde, 

ndon. 

11,870. Stampinc Presses, F. Waite and Waite and 
Saville, Limited, Bradford. 

11,871. Brusues, W. N. R: Thompson, Brad- 
an 

11,872. Frisparine, C. Sureties, London. 

11,878. Repropuction of Onsects, A. J. Boult.—(K. 
Kutzhbach and H, Burkert, Gerinany.) 

11,874, Lighters for Gases, W. P. Thompson.—(4. 
Simonini, United States.) 

Srretontnc Garments, A. L, Collins, Liver- 


pool, 
11,876. Securinc Siipinc Doors, E. Wienke, Man- 


chester. 

11,877. SmaLL Arms, W. Thompson and W. Edwards, 
Birmingham. 

11,878. BLEACHING MATERIALS, R. J. Yarnold, 
London. 

11,879. of Leatuer, R. J. Yarnold, 

sonaon. 

11,880. Treatine Sewaas, R. J. Yarnold, London. 

11,881. LatHertnc for SHavinc, T. A. Moryson, 
London. 

11,882. MeratiicCors, 8. I. Whitfield and G. Whitfield, 
Birminghain. 

11,883. Drop Hamoers, Alldays and Onions Engineer- 
ing Company, Limited, and R. C. Jennings, 
London. 

11,884, Sarety Bicycies, Rudge-Whitworth, Limited, 
J. V. Pugh, V. A. Holroyd, and W. H. Nelson, 
London. 

11,885. for E. Ziihl, London. 

11,886. Lusricators, A. Weisser, London. 

11,887. Moron Roap Venicies, H. H. Lake.—(Detroit 
Automobile Company, United States.) 

11,888. Carronic Actp Gas Enorngs, G. 8, Dobrashian, 
London. 

11,889. OpgRatina Cock Vatves, L. Feldmann and L. 
Korach, London. 

11,890. Pors for Propacatinc P.ants, H. Bird, 
London. 

11,891. Evecrric Traction for Tramways, A. Baisieux, 
London. 

11,892, Exastic Tires for Venicies, A. Herz, London. 

11,898. Revo.viyo Scoop, C. F. Heyworth, Man- 
chester. 

2nd July, 1900. 


aoe Wasnino Macuines, H. L. and A. Wilson, 


alifax. 

11,895, Guarp for CarRrtaGE Doors, R. O. Cowan, Bir- 
taingham. 

11,896. Fotprne Trest es, KE. J. Alford, Bury. 

11,897. Trouurys for Etrerric Traxcars, J. T. Pear- 
son, Burnley. 

11,898. Boarps, E. Williams, Manchester. 

11,899. TramcaR Seat, 8. G, Edwards, Sheffield. 

11,900. Prorector Case for Drawtnas, J. Orr, Barrow- 
in- Furness, 

Propritinc Motor Veuicies, R. Kennedy, 


11,902. Srkam SupeRHeaTERS, N. Macbeth and H. 
Wood, Manchester. 

11,908. Lamps, A. Thatcher, London. 

11,904. Foop Preparation, H. J. Burrows, Birming- 


ham. 
11,905. Paper Packer for Powpgrs, F. T. Plester, 
London. 


11,906. STEAM-JACKETED CANDLE Pans, W. H. Day,’ 


London. 
for Mountine Gas Firtines, J. Bolton, 
ndon. 
11,908, WATERPROOFING Faprics, J., J., R., and J. 
Miller, London. 
11,909. Toy Brrps, L. van Tucker, London. 
11,910. E. W., J. T. H., and J. 
Henstock, London. 
11,911. Focusstnc ADsustMENT for Microscopss, J. P. 
Swift, London. 
11,912. ALKALINE Cyanipgs, G. Craig and R. M. Pater- 
son, London. 
11,913. Erectine Scarroipinos, J. Fage and J. Hunt, 
London. 
11,914, for Seconpary Bartreris, J.C. 
Richardson, London. 
11,915. TRoLLry for OVERHEAD TRamways, G. R. Tomb, 
London. 
11,916. Pipe Wrencues, A. J. Sawin, London. 
11,917. Stanattrnc, H. H. Lake.—(Gray Telephone 
Company, United States.) 
11,918. Tires for of Cycies, L. Taffurelli, 
London. 
11,919, Burrons, W. Kilsby, London. 
11,920. Moror Veuic.iks, C. E. Belcher, London. 
11,921, Curtina Facets, O. Imray.—(F. A. Hubbuch, 
Germany.) 
11,922, AMIDO-AMMONIUM-AZO-DYESTUFFS, C. D, Abel. 
4Actien Gesellachast fiir Anilin-Fabrikation, Ger- 


many.) 
11,923. FrRE-RESISTING WALL, W. Seefels and O. Soldan, 
London. 


11,924. Vatve GEAR for Gas W. J. Stephen-' 


son-Peach, London. 
11,925. Toot-HoLpERS for LatuEs, &c., W. R. Smelt, 
London. 
11,926. Wrxpow Sraazs, D. G. Brighton, London. 
CoLLAPSIBLE GARDEN Seats, &c., J. Gore, 
ndon. 
11,928. MANGLING Macuine, J. C. Lowell and W. F. 
rntsen, Cardiff. 
11,929. Propuction of by Etrcrricrry, F. C. F. 
Knaak and J. 8. Campbell, London. 
11,930. Manuracture of Carpsrt Fasrics, T. F. and A. 
Naylor, London. 
11,931. MANUFACTURE of WATERPROOF GARMENTS, S. 
Lipson and J. and H. Rosenberg, London. 
11,982. Drytnc R. P. Gandillot, London. 
11,983. ReGuLaTion of ELectric Motors, R. Lundell, 


nmaon. 
11,934, StgeRING Apparatus for 8. Gardner, 


ndon. 

11,935. Fotpina Brp, C. L. Shoesmith and W. Ander- 
son, London. 

11,9386. Srreer Rartways, W. P. Thompson.—(@. 
Moore, United States.) 

11,987. Systems, F. B. Stafsing and C. 
Egnér, London. 

Rotary J. McG. McCulloch, Liver- 


poo 

11,989. Toys, J, Hill, Liverpool. 

11,940. Susmartne Navication, F. W. Zimer, London. 

11,941. ELectric Motors, W. H. Seott, London. 

11,942. Heaters, H. T. Fenlon, London. 

11,943, Friction Coverrnc Devices, K. Krause, 
London, 

11,944. SwiITcHING ARRANGEMENT for INCANDESCENT 
Lamps, V. F. Feeny.—(Allgemeine Elektricitits Gesell- 
Germany.) a 

11,945. Drivine and CLENcHING NA G. Vi 
London. id 

11,946, Lusricants, W. T. Carroll, London. 

11,947, LockIna-uP Printers’ Formes, R. J. Krause, 
London. 

11,948. Maxine in Tra 8. Berg- 


11,949. Gvarp for Horses, J. W. Richards, 


mdon. 
11,950. CHALKING AppaRaATUS for BILLIARD Curs, C. 
Ruttau, London. 
8rd July, 1900. 
11,951. Courter for Rarnway Wacons, W. J. t 
Sheffield, 


a New Inpoor Game, R. H. Wilson, Birming- 

11,958. Apparatus for the Manuractore of Gas, G. J. 
Atkins, London. i 

11.954. Harness Buckix, A. Willis“and L. Evans, 
Walsall. 


Lamps for AceTyLeENe Gas, W. G. Potter, 
on. 
11,96. ATTACHING HanpiEs to Awts, C. F. W. Patter- 


son, Liverpool. 

11,957. Door - HINGE SuieLp, G. E. H. Leroy, Man- 
chester. 

Smoke in Furnaces, A. B. Brook, 
B 


11,959. Lamps for Roap Veuicies, A. Parkinson, 
Brad! 


ford. 
11,960. Drop-sipg Cors, J. Turner and J. M. Adams, 
Birmingham. 
11,961. Tanks, C. F. Clark, A. N. McConnell, and J. B. 
Hayward, Wolverhampton. 
11,962. Sprnnina Frames, A. Lees and Co., Limited, 
R. Taylor, jun., and J. W. Clegg, Manchester. 
11,968; Woop Bencn Pianes, R. Holt, Manchester. 
11,964. OpgRATING Switcnes, 8S. Nash, Kingston- 


on-Thames 

11,965. Exectric Ciocks, A. Barr, W. Stroud, and L. 
Becker, Ww. 

11,966. Brick Pressxgs, J. Hamblet, Birmingham. 

11,967. Ropss, H. J. Line, Southampton. 

11.968. Stoppers in Borries, J. J. Allen, 
Halifax. 

11,969. Lusricatine the Cuarns of J. Stead, 
Manchester. 

11,970. Construction of ELectRic SwitcuEs, J. Milnes, 
Manchester. 

11,971. Boors, R. Pritt, Kendal. 

11,972. Manuracture of Boats, J. M., D., and R. D. 
Lambie, Glasgow. 

11,973. ConTROLLING Trays, J. T. Wenn- 


11,978 Support for Sun-siryps, 8. L. Barton, 
Sheffield. 
11,975. Rearinc Cuickens, H. H. Freeman, Birming- 
ha 


11,976. and Automatic Titer, J. E. L. 
Kinsley, Warrington. 

ae Macuines, A. Oldham and O, Williams, 
Dublin. 

11,978. Ciasps, E. W. Grocschel, London. 

11,979. Hot Coxe Conveyors, M. Graham, London. 

Free Ware. Ciurcurs, C. R. and C. G. Garrard, 
London. 

11,981. Borer Tuses, A. E. Beck and G. Townsend, 
London. 


11,982. Caps for A. A. Low, London. 

11,983. Fire Extinevisuers, G. H. Downing, Lo 

11,984. CoIN-CONTROLLED VENDING Macuines, H. 
Brouse, London. 

11,985. WaTerproorinc Mareriats, J. Thame, 
Twickenham, Middlesex. 

11,986. Automatic Sarety Latca, W. 8. Howard, 


ondon. 
11,987. MANUFACTURE of ARTIFICIAL Stong, M. Cordes, 


on. 

11,988. Bicycte Wuegts, A. J. Boult.—(M. J. Donovan, 
Canada.) 

11,989. OuT-poor Sats, 8. Foxon, Sheffield. 

11,990. Dryina Woot, E. Robinson, Barnes, Surrey. 

11,991. Ruxostats for E.ecrric Motors, The British 
Thomson-Houston Company, Limited.—(J. L. Hall, 
United States.) 

11,992. Treatina Porators for Foon, I. C. Freud, 
London. 

11,993. Borties for Inrants, E. Edwards.— 
(0. Arlt, Germany.) 

11,994. Percnes for Brrp Cacss, E. Edwards,—(C. 
Franke, Germany.) 

11,995. VENTILATOR Sprino, P. Sonsalla, London. 

11,996. Papgr, A. Egestorff, London. 

11,997. AccumuLators, R. Rodrian, London. 

11,998. VARIABLE GeEaRING, &c., F. Dupont, 


London. 
11,999. Reapinc Cases, G. Clark, jun.—(d. J. Snev, 


‘japan. 

12,000. Carsonator, J. House and E. W. Lancaster, 
London. 

12,001. InoninG Boarps, E. W. Lancaster.—(The Uni- 
versal Ironing Board Company, United States, 

12,002, Avromatic Lock for Lamps, E. P. Barfield, 
London. 

12,008. Firinc Expiosives, J. Wetter.—(L. C. Gomant, 


rance. 
12,004. Apparatus for Pounpinc Coat, R. Kuhn, 
ndon,. 

12,005. SusMARINE VessELs, J. E. Howard, London. 

12,006. Furnaces, E. Kerr, London. 

12,007. Biast Apparatus, H. H. Lake.—(A. D. Curran 
and S, P. Burton, jun., United States.) 

12,008. Apparatus, H. H. Lake.—(A. D. Curran 
and S. P. Burton, jun., United States.) 

12,009. Messacrs, H. H. Lake.—(R. W. 
Gordon, United aged 

12,010. Eve.ets, D. Noble, London. 

12,011. Hemstitcn Sewinc Macuinrs, C. M. Abercrom- 
bie, London. 

12,012, Macazinr Frre-arms, F, Fortelka and W. 
Lietner, London. 

12,018. Huxis of Suips, C. Andrade, jun. and A. D. 
Pardee, London. 

12,014. SHearinc Apparatus, R. Hudson, 


12,015. REFRIGERATING Systems, [. J. Ryan, London. 
12,016. ELECTRICALLY-PROPELLED VEHICLES, T. J. Ryan, 


mdon. 

12,017. Moror Venicues, T. J. Ryan, London. 

12,018. E.ecrric Proputsion of Motor VEHICLEs, T. 
J. Ryan, London. 

12,019. Kinpiinc Fires, J. 8. Andrews and W. M. 

jimpson, London. 

12,020. Dyginc Yarns, W. P. Thompson,—(@. Mallin- 
son, United States.) 

12,021. VessE.s, G. Boemermann, Liver- 


pool. 
12,022. Rartway Sionat Apparatus, H. Tomlins, 
London. 
12 poe SEcURING TirEs to WHEELS, W. F. Williams, 


on. 
12,024. TreEs for Boots, W. J. Armes, London. 
12,025. STENTERING Macuines, A. A. Whitley, London. 
12,026. CLuss, W. Robertson, London. 
12, CLEANING Frsrovus MATERIAL, E. Koppelmann, 
mdon. 
12,028, PHorocrapHic Cameras, W. J. Holt, London. 
12,029. Gas Enornes, J. W. Mackenzie.—(The Safety 
Motor Company, United States.) 
12,030. WATER-FEEDING Devick for Borers, C. E. 
Squires, London, 
12,031. Car Doors, 8. J. Johnson, London. 
12,032. Dumprnc Cars, J. J. Souder, London. 
12,033. Dumprtne Cars, J. J. Souder, London. 
12,034, WATER-HEATING Apparatus, H. H. Leigh.— 
(J. McCartney, United States.) 
12,035. ATTACHMENT Device for ARTIcLEs, R. A. Jack, 
London. 
12,036. Mecuaniso for Puoto- 
GRAPHIC SHotrers, A. L. Adams and W. G. Roberts, 


London. 

Water for Steam Borters, C. Bilger, 

ndon. 

12,088. Cocks and Vatvgs, A. E. F. Hansen, London. 

12,039. Stocks and Dies, L. H. Rittman.—(J, Fischer, 
Belgium.) 

12,040. ADJUSTABLE NoON-SLIPPING RUBBER HORSE PapDs, 
E. Neal, London. 

12,041. INCANDESCENT Gas BurNER, M. H. Hersey, 


on. 

12,042, PREVENTING Guns from Firine, C. Wieser, 

Paris, 
4th July, 1900. 


12,043. Puc Mit Knives, G. W. Mottram, Sheffield. 
12,044. Steam to CaLoniriers, M. J. 
Adams, Leeds. 


12,045. Srartinc Gas Morors, A. R. Bellamy, Man- 


12,046. SutpHo-cyanines, G. T. Beilby, Slateford, 
Midlothian. 

12,047. Cvanipes, G. T. Beilby, Slateford, Mid- 
lothian. 

12,048. Opratninc Morive Power, G. T. Beilby, Slate- 


ford, Midlothian. 
Surps’ PortHouss, F. G. Jones, Kingston-upon- 
ull. 
12,050. Rorary Printinc Macuines, A. Sauvée, 
12,051. Corsets, W. Menzies, West Ferry, Forfar- 


12,052. H. 8. Willcocks and W. Riley, 
Manchester. 
12,058. Gar for Suips’ Ruppers, W. C. Haynes, 


‘ow. 
12,054. Exectric Licatine of Venicies, P. H. Frost- 
Smith, London. 
12,055. ConTRoLLING AuTomaTic Switcues, E. Price, 
Portsmouth. 
OvuTpoor Seats for Tramcars, A. L. Brook, 


12,057. Suirts, W. Auld, 
12,058. J. Parr, Lei 
12,059. Bat or Rotter Bearincs, A. W. Ponton, 


Glasgow. 
12,060. agg Screws, A., A., W., and G. H. Halstead, 
urniey. 
Macuryg, J. and H. C. Dalglish, 


We 

12,062. MgasuRING INSTRUMENTS, Bryan and J. Read- 
man, London. 

Macutnes for Ironinc Launpry, E. Rumsch, 

in. 

12,064, Apparatus for Securinc J. 
Aspinall, London. 

12,065. Hosrery, W. Hust, London. 

12,066. Macuinery for Dygine, T. G. Charlesworth, 
London. 

12,067. APPARATUS for PLANT CuLtivation, J. Rudge, 

ursley. 
12,068, and Arr Rertner, G. Prince, 


Sranp for Cameras, 8. E. Parker, Southend-on- 
Desicnuine Grass, F. W. Gauntlet and J. H. 


rd. lon. 
12,071. Gas Frrrixas, J. B. Colbran, London. 
12,072. Vermin Traps, A. Windsor, Moss, near Wrex- 


ham. 
Sprep Gear for Cycres, J. A. Torrens, 


ndon. 
12,074. Static VoLt Meters, Siemens Brothers and Co., 
imited.—(Siemens and Halske Aktien Gesetlschaft, 
Germany.) 
WATER-LIFTING Apparatus, W. Gardner, jun., 
4.ondon, 
076. OVERHEAD TRAVELLING CRrangs, R. A. Bell, 


Lond 


12, 


12,078. FELTED Fasrics, T. A. de la Brosse, London. 
12,079. AuDIBLE RatLway Siana, C. B. Jones, Isle- 


worth. 

12,080. Pianororres, H.8., P. A., and O. E. Reading, 
London. 

12,081. MAKING Zinc Oxipkgs, J. Gitsham and J. Jones, 
London. 

12,082. Cranes, R. D. Glaister, London. 

12,083. Srereorypine, T. Liddle and C. Morrison, 
London. 

12,084. Bripe Bits, A. Craddock, Birmingham. 

12,085. Vatves for Pneumatic Tires, L. Brier, 
London. 

12,086. SeconpaRy Batrerigs, A. W. and C. Baxter, 
St. Leonards. 

12,087. Ciasps, F. L. Sarjeant, London. 

12,088. Fire-crates, H, H. Lake.—(/nternationale 
Mit Beschriakter 
Haftung, Germany.) 

12,089. Dynamo ELecrric MacHINERY, C. E. Grove, 
Blackwall, M 


Middlesex. 
12,090. Connections for Piston-Rops, T. Witt, 


London. 

12,091. for Apvertisinc, B, W. Hird, 

ndon. 

12,092, APPARATUS for MgasuRING Gas, E. Tatham, 

mdon. 

12,093, Rerractory Bricks, E. C. Bousfield, London. 

12,094. Dritis, A. Foley, London. 

12,095. Composition for Makinc Matcnes, W. J. 
Morgan, London. 

12,096. for Roap W. P. Thomp- 
son.—(H. W. Perrin and C. E. Merrett, United 
States. 

12,097. CLEANING BorTLes, N. M. Simonsson and P. 
E. Ostlund, London. 


Branpina Carcases, J. Wright and J. W. 


12,098. 
Mitchell, London. ’ 
CLEANING Cesspirs, T.,.and! ©: E. Finch, 


London. 
12,100. ExectricaL Tramways, &c., E. B. Viles, 
mdon. 
12,101. Cigars and Cicaretres, H. T. B. Toby, 
on. 
12,102, Cramp for FLEx1BLE Piptne, A. Btichler, Liver- 


pool, 

12,108. TRANSPORTING Basket for CyciEs, M. Waldeck, 
London. 

12,104. Piates for Doors, J. A. B, Koch, 
London. 


London. 

12,107. J. C. Engel, London. 

12,108. SieHTinc Devices for Guns, H. Grubb, 
London. 

12,109. Detivery of Lacer Breer, &c., A. Brake, 
London. 

12,110. Means for DELIVERING Lacer Beer, A. Brake, 


mdon. 
12,111. Exectric Dossies, J. Szczepanik and L. 
Kleinberg, London. 
12,112. Biock Apparatus, F. Krizik, 
mdon. 
FaciLitatine Armine of RiriEs, W. K. Gregory, 


on. 
12,114. Hoox-seTt1Inc Macuing, J. Grubb, Melbourne, 
Victoria, 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


649,244, Excavator, 0. Hetlesacter, Chicago, Il.— 
Filed tember 7th, 1899, 

Claim.—(Q1) In an excavator, a pivotally-supported 
bucket arm composed of articulating links, one of 
which constitutes a segment whereby the force of a 
single power device is resolved into two components 
operative upon the excavator bucket, the pee of 
said segment being the locus of the point of application 
of power to said arm, and said arm being pro- 
vided with a joint between its point of suppor tand 
point of power application. (2) In an excavator, an 
oscillating bucket arm consisting of an articulating 
linkwork having a locking device for preventing the 
motion of the links of said linkwork relatively to cach 
other, in combination with a bearing whereby said 
bucket arm is supported intermediately of the ex- 
tremities thereof; a boom whereon said bearing is 
supported, said boom co: of beams extendi 
in the same direction and suitably supported, | 
beamsand thesuppurts therefor beingat adist f 
each other —— than the width of any portion of 
said bucket arm above said bearing; a bearing 
whereby said boom and supports are supported upon 

pon £ body of the excavator, said Jast-mentioned 


trolling the lateral position of said boom; and. an 
engine and gear for operating said cable. 


649,282. Evecror Pump, C. A. Dryer, Champaiga, 
Li.—Filed February 19th, 1900. 

Claim.—{1) A pump, comprising a valve casing, 9 
valve com ing the passage in the casing, a 
head attached to the casing above the same, and com- 
prising a chamber having communication with a 


{| 


SSS 
be 


| 


source of fluid supply, the head also having a we 
conducting a jet 7, fuid from the head. (2) The com- 
bination of a valve casing, a packing surrounding the 
same, a collar serving to hold the packing in place 
and projected from the casing, and a screen held hy 
the projected portion of the collar. 


649,320. Marixe Boer, H. Lairson, Jersey City, 
N.J.—Filed October 4th, 1899, 

(laim.—A boiler comprising a shell, a return flue 
within the shell, mud drums extending longi- 
tudinally below the shell, a grate between the mud 
drums, water-return circulating pipes omneet the 
ends of the mud drum with the shell, sets’ of t ibes 


extending from the mud drums to the shell between 
the end circulating pipes, said pipes and tubes forming 
with the te a fire-box, a combustion chamber at 
one end of the fire-box and extending over the corre- 

nding end of the return flue, means for holding 
the return flue in position within the shell, substan- 
tially as described. 


649,439. Rat or Support, G. F. 
Cardiff, England.—Filed October 20th, 1899. 

Claim.—The combination with a rail chair or sup- 

port having sides parallel to each other but inclined to 


oiving circle and. cable for con 
\ 
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, — 
Leeds. 
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THE VALVES OF INTERNAL COMBUSTION 
ENGINES. 
By James D. Roots, M.I. Mech. E. 

THE valves of these engines, whether gas, oil, or spirit, 
are among the most important of their parts, if not the 
most important, for whereas with a defective or badly- 
worn piston or cylinder the engine may continue to ruan— 
I bave seen an engine running with a bent and twisted 
crank—yet if the valves are wrong in any of the 
numerous ways in which they may fail the engine will 
probably cease to move. In all successful engines of the 
Beau de Rochas cycle the exhaust valve is opened 
positively, that is to say, by some mechanical means 
actuated by the crank shaft of the engine. In all large 
engines it is customary to operate the charge admission 
valve positively in some similar manner by positively 
acting mechanical means, but in some engines of the 
smaller types, especially those intended to run at a high 
speed, and icularly those used for vehicles, the 
valve is opened automatically without positively-acting 
mechanism by means of the pressure of the atmosphere on 
the outside. In practically all cases the valves are closed 
by a spring of some kind. 

I am not dealing with rotary valves, with which Messrs. 
Crossley and Messrs. Clarke Chapman have had some 
considerable success. My sole effort at a rotary valve 
in internal-combustion engines was not very successful. 

Attempts have been made to operate the exhaust 
valve of an internal combustion engine by other than 
positive mechanical means, usually by means of the explo- 
sion pressure within the cylinder acting upon a small 

iston or elastic diaphragm. Not much success has, 
owever, been attained in this direction. Such an 
arrangement has a peculiar attraction for the inventor, 
many men having made attempts at this problem, and 
in the year 1890 I made some experiments with the 
object of opening the exhaust negatively, if I may use 
the word, distinguishing it from positively or mechani- 
cally, but the arrangement was always untrustworthy, and 
I fear it is always likely to be. 

It is not, however, my object in this article to deal 
with valves considered experimentally, but rather with 
recent and existing practice. 

The mushroom valve is made in various shapes and 
designs, not differing very much from each other. Some 
years ago an almost knife-edge seating was occasionall 
met with. Considerable variation not only in the wid 
of the seating, but also in the angle of the seating, was 
formerly met with; but there can be little doubt that 
the best angle for the seating of valves of the usual 
pattern in internal combustion engines is 

eg. 

Fig. 1 is a somewhat common form of valve very suit- 
able for charge, air, or exhaust valve. The valve box is 
one used for admission valve on the Roots oil motor. It 
can be made somewhat lighter than the flat-topped valve, 
having the arched top to resist the same pressure. The 
slot, to enable the valve to be ground in, may be cut 
across the top, or, asin Fig. 2, may be cut in a projec- 
tion left for the purpose. Fig. 8 is provided with a radius 
at the junction of the spindle with the valve, so as to 
offer less resistance to the entering charge or air in an 
admission valve. Fig. 4 is a form of valve that I have 
seen in a French-made engine, which cannot be recom- 
mended. The spindle is screwed and riveted into the 
valve, and may become loose with vibration, having the 
effect frequently of preventing it sitting true upon its 
seating. Fig. 5 is a valve with a flat seating that I have 
seen in gas and spirit engine practice, but inasmuch as— 
(1) Any particle of carbon, grit, or other matter is more 
likely to become embedded in a flat seating than in an 
angular one; and (2) the construction would offer more 
resistance to the passage inward of new charge, or out- 
ward of old charge, this form cannot be recommended. 
Fig. 6 is one of the most common forms of valve for both 
inlet and outlet use, and for larger engines is as good a 
form as can be used, but as a light high-speed motor valve, 
Figs. 1 and 2 would appear to have the advantage in 
strength and rigidity per ounce of weight. 

With a greater angle, or more vertical seating, there 
is an increased likelihood of sticking, with a less angle or 
flatter seat there is an increased liability of carbon or 
grit particles remaining upon the seating. 

The width of the seating should be from one-eighth to 
one-tenth of the outside diameter, usually the former in 
small valves, and the latter in large valves. The seating is 
made less in large valves, but I don’t think it is good 
practice. Yet there are many factors which must be 
taken into consideration in determining the width of the 
seating in designing, the piston speed—within the stated 
limits the greater the speed the wider the seating, and 
vice versd—the lift or opening of the valve, whether 
the valve-box is water-jacketed or not, and the kind of 
fuel used—gas, oil, or spirit. The wider the seating the 
longer the valve will wear without re-grinding. 

In the spirit engine the exhaust valve appears to 
become rather more corroded than in either the gas or 
oil engine. The wear and pitting of the seating is further 
increased by the high velocity of the products of com- 
bustion passing outward by the seating of the exhaust 
valve before combustion is complete. The spirit engine 
is almost exclusively used for the propulsion of vehicles, 
and these are usually run at a higher piston speed than 
in stationary engines, gas or oil. Still, it would appear 
that this, together with the rapidity of the opening and 
closing, is not sufficient to account for all the difference 
in the durability and greater life of the seating in the oil 
and gas engine than in the spirit. The opening and 
closing of the valve in all internal combustion engines is 
in effect a blow, a hammer blow upon the seating pro- 
duced by the spring used for closing the valve. The 
valve spring should, therefore, be of such stren rela- 


tively to the weight of the valve that there should be only 
a very slight margin in excess of that necessary to close 
the valve in the required time. Nevertheless, when all 
allowance is made, there appears to be a somewhat 


shorter life for the spirit engine valve than for the oil or 
~ for generally the oil motor valve will last for nearly 

ouble the time the spirit valve usually lasts before it 
requires re-grinding. This is assuming that both engines 
are in regular use at about the same number of revolu- 
tions per minute. 

The internal combustion engine valve should be made 
of either faggoted iron or mild steel, preferably the latter. 
If made of faggoted iron the head of the valve should be 
‘jumped up” when hot from the round bar, so that the 
fibre may extend radially from the centre towards the 
periphery. For high-speed valves mild steel is decidedly 
perferable. 

I have tried an exhaust valve for a high-speed motor of 
tool steel, but I found no great advantage in increased 
life or other way. 

Fig. 7 shows a valve as made by Messrs. Robey with a 
cast iron dise top, held on the spindle by a nut and cotter 
pin, but I cannot say that I have found any particular 
advantage in the use of this metal in a similar way. It 
is a frequent practice in high-speed engines particularly, to 
make that part of the valve spindle in an exhaust valve 
which is within the exhaust valve-box of slightly less 
diameter than that part of the spindle within the guide, 


Figit. 


Fig2. 
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one reason being that it offers less resistance to the 
passage outward of the products of combustion. 

There is a construction of valve-box which I have seen 
used for the exhaust, charge, and air valves of internal 
combustion engines, chiefly in those adopted from the 
Continent, which would appear to be bad mechanically, 
and which contributes to the leakage in some small 
motors, necessitating that greater frequency of attention 
than is required in the oil and gas engine. I refer to the 
practice of not making the valve-box and the spindle 
guide in one casting. 

If they are in one casting, and the guide is bored 
accurately, and the seating turned true with the bore, 
neither years of wear — unless the guide should wear 
oval owing to insufficient guide wearing surface—nor 
repeated grinding should make the valve untrue. If not 
in one casting, then either by the repeated heating and 
cooling, or by vibration, or ordinary wear, the bush or 
sleeve fitted to form the guide loosens or shifts ever so 
slightly, and the valve becomes out of truth with the 
seating. 

A valve fitted in a valve-box with a separate guide 
usually requires more frequent grinding in than in a 
valve-box having its guide integral with the seating. 
Sometimes the valve spindle guide is simply bushed, in 
other cases the whole of the valve-box is in a separate 
piece to that carrying the yay & in neither case can 
the practice be commended, but the latter is the worse of 
the two, Op the other hand, the exhayst valve-box, 


when designed by inexperience, without water jacket, or 
insufficiently jacketed, may have its guide cast in one, 
and yet regularly, when it reaches a sufficiently high 
temperature, the box and guide will so warp, owing to 
the unequal expansion arising from the products and 
flame passing out on one side of it, that the valve rests 
upon a small part on one side of the seat, and the 
cylinder contents may so abundantly leak during the 
compression and explosion as to pull up the engine. 
This is a very puzzling condition of things when it 
occurs, as grinding in will not cure it. To overcome this 
difficulty it is necessary either to water jacket the valve- 
box or place the outlet port at a greater distance from 
the seating. 

It is probably this leakage when the valve-box has 
reached a dull red in parts that induced the designer in 
some cases to fit a bush guide. In all high-speed internal 
combustion engines, with a cylinder jacket, the exhaust 
valve-box should be well jacketed. In an air-cooled 
motor there should be a more generous expanse of ribs 
on the exhaust valve-box than on the cylinder itself, and 
I have noticed this is not the rule. 

In a high-speed gas engine the inlet valve-box as well 
as the exhaust should be jacketed, or be cooled by the 
cylinder jacket, but this 
is not necessary in an oil 
or spirit engine. In an 
oil engine, because it 
would defeat that com- 
plete vaporisation which 
should already have been 
effected, and in a spirit 
engine because the low 
temperature produced by 
the evaporation and mix- 
ture with air cools this 
valve box sufficiently. 

If otherwise properly 
designed—which 
particularly the having a 
sufficient area in 
the valves and ports—an 
additional air valve, un- 
less used for purposes of 
control by hand or go- 
vernor, is not beneficial 
in a spirit motor. This 
applies also to the gas 
engine. But in many oil 
engines the additional air 
valve is of benefit be- 
cause the air being rare- 
fied and expanded by 
the heat necessary for 
effective vaporisation, a 
smaller quantity of air by 
weight passes into the 
cylinder, although the 
same volume enters it. 

There exists a some- 
what wide misapprehen- 
sion as to the timing of 
the exhaust valve of an 
internal combustion en- 
gine, especially among 
that increasing class who 
have only recently been 
concerned with this en- 
gine as a vehicle pro- 
peller, and some of whom ' 
dogmatise so amusingly 
thereupon in print. One 
instance among many, as 
it relates to valves, is 
the ‘“‘culasse Buchet,” a 
much-discussed construc- 
tion of cylinder cover, 
one point of which is that 
the exhaust valve opens 
directly into the combus- 
tion chamber. Some sur- 
prising things have been 
asserted of this—that it 
gives greater compres- 
sion, greater power, &c. 
This freedom of assertion 
is, I think, a satisfactory 
feature about the motor 
vehicle industry, because it implies vigour in spite of its 
rapid growth—I am speaking of the British section of it— 
that it looks only to the future and the present, regards the 
past as a sponged slate, and ignores it. In 1891 oil 
engines had a similar construction to that now called 
‘“‘ culasse Buchet,” and in my patent, 19,275, of that year, 
a similar construction is shown. Gas engines were, I 
believe, so made at an earlier date. 

But to return to the timing of exhaust valves—that is 
to say, the setting of the valve-controlling mechanism of 
the engine in such position that the exhaust valve shall 
be opened and closed at such times relatively to the 
strokes of the engine that it shall conduce to most effec- 
tive working. And this generally means, so far as this 
mk of the engine is concerned, the obtaining the greatest 

orse-power with complete combustion from the space 
(cubic inches) swept through by the piston in its stroke, 
viz., cylinder area X piston stroke. This quantity I have 
called “ cylindrus” in my book “Cycles of Gas and Oil 
Engines ;” * in default of any other word I will continue 


ENGINES 


it. 

The time of opening of the valve should vary in accord- 
ance with the piston speed, and should open somewhat 
earlier in the working stroke the-higher the speed, even ~ 
although allowance may be made, as it should be, in in- 
pa diameter of the valve for high speed. . 

In an internal combustion engine having 750 revolu- . 
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tions per minute, the exhaust valve should +e fo open 
when the piston has traversed four-fifths of the working 
strcke. Thus, in an engine having a stroke of 5in., the 
exhaust valve should open at the commencement of the 
fourth inch of the stroke, remain open during the whole 
of the exhaust stroke, and close just after the dead point, 
not on the dead point nor before it... If it should be made 
to close, say yyin. or din. before the dead point at the 
end of the exhaust stroke, which, by the way, I have 
found to be a somewhat usual practice, the products of 
combustion are slightly compressed at the stroke end 
before the admission stroke cominences. This degree of 
compression, however slight, is to be added to the rise above 
atmospheric pressure always occurring during the exhaust 
stroke.+ In an engine in which the admission or charge 
valve is mechanically opened this will reduce the volume 
of charge drawn in, in the following stroke, although the 
admission valve be opened at the right time. In the 
engine in which the valve is opened by atmospheric 
pressure also a reduced charge is drawn in, and the 
charge valve does not open so soon in the suction stroke. 
In both cases this arises from the detention of products 
in the cylinder which should have been ejected. 

But in a larger and slower speed engine it is also 
advisable to close the exhaust valve a little after the dead 
point at the end of the exhaust stroke, although it is not 
necessary to open it so soon. 

The exhaust valve in larger and heavier fixed engines 
of 200 revolutions per minute or less should open from 
one-seventh to one-eighth of the stroke before the end of 
the working stroke, assuming the ports and valves to be 
otherwise rightly proportioned, but in slower speed 
engines as small a proportion as one-ninth of the stroke 
might be reached without much reducing the brake horse- 
_— assuming the valve and port areas are not too 
small, 

As the speed increases the valve should be timed to 
open earlier in the working stroke, and approximately pro- 
portionately earlier up to a speed of 750 revolutions per 
minute and over, when the valve should be opened when 
the piston has travelled four-fifths of the working stroke. 

Fig. 8 shows the relative length of time the exhaust 
valve should remain open in comparison with the time occu- 
pied in the remainder of the cycle in an Otto or de Rochas 
cycle engine of 750 revolutions per minute. It is somewhat 
difficult to put the proportion more definitely, as there 
are so many factors affecting this time of opening, 
particularly the diameter of the valves, and their lift, as 
well as valve port areas. 

No doubt the practice of many internal combustion 
engine designers and constructors will vary to a certain 
extent from the proportions mentioned, for so many 
_ factors affect them. I believe, however, that if less lead 
of the valve relatively to revolutions than those I have 
mentioned be given, then unless the port and valve areas 
are much larger than the usual practice retention of the 
products will occur, so that the full brake-power of the 
engine will not be obtained. This will be seen in an 
increased height of the “toe” line of the indicator dia- 
gram, as also of the exhaust line. 

If a single admission valve be used in an engine in 
which this valve is opened by atmospheric pressure, then 
this valve should’ be larger in its outside diameter than 
the exhaust valve in the same engine, not only because 
with a greater area it is more readily opened by atmo- 
spheric pressure, but also because it is advisable to 
restrict the amount of lift of the valve that it may close 
the more quickly at the end of the stroke. If this end of 
quickly closing is sought to be attained by stiffening the 
closing spring, then the power will rapidly fall off with 
each increase in the resistance of the spring. 

Attempts have been made, without any very great 
success, to control the engine by varying the resistance 
of the closing spring. 

If more than one exhaust valve be used in an 
engine, then the total area of the two valves 
should be somewhat greater, owing to the increased 
frictional resistance to the passage of the gases. This 
= applies also if more than one admission valve be 
used. 

Fig. 10 shows a similar valve to that at Fig. 6, but the 
valve-box is made to fit into the cylinder wall, and is 
more suitable for an admission than an exhaust valve. 

The valves and their surroundings must be made of 
sufficient strength to withstand the great pressure to 
which they are subjected, and in an exhaust valve this 
should be particularly considered with regard to the open- 
ing mechanism, which at the time of opening may have 
in the Otto cycle a pressure of from 851b. to 501b. per 
square inch of valve area. 

It should be remembered in designing to see that the 
area surrounding the valve, between the periphery and 
the surrounding metal is greater than the area of the 
passage by the valve at its maximum lift. The 
latter area is circumference of inner edge of 
seating < the amount of lift of the valve. See 
Fig. 9, dotted lines. This is the actual passage-way 
for the gases when entering or leaving. It is of little 
use making this area, viz., inner seatirg circumference X 
lift, to much exceed the area of the channel immediately 
below the seating, minus the area of the valve spindle. 

To be accurate, if a single admission valve be used 
in an engine in which this valve is lifted mechanically, 
and its fuel be gas, the diameter of the port for the 
mixture should be a fraction larger than if used with 
spirit, and a fraction smaller than when used with 
oil. The reason for the slightly altered dimensions for 
the different fuels is that in a gas engine the mixture, just 
before it reaches the valve, is at or only slightly above 
atmospheric temperature, in an oil engine it is consider- 
ably above atmospheric temperature, and in a spirit 
engine usually, unless exhaust heated, considerably below. 
The difference in size is, however, not very great, and 
might be neglected. 

The factors for determining the area, and therefore the 
diameter, of the exhaust valve, are the “ cylindrus,” the 

t To be seen on an indicator diagram taken with a light spring. 
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revolutions per minute, and the lift it is proposed to give 
the valve. It is more convenient to take the revolutions 
per minute than the piston speed. ; 
Let A = area of cylinder in inches. 
S = stroke in inches. 


R = revolutions per minute. 

e = area of éxhaust valve in inches. 

a = area of inlet valve in inches, when automatic- 
ally opened. 

m = area of inlet valve in inches, when mechanic- 
ally opened. 

AxSxR 
Then = 31360 
a=e xX 1°18. 
m=ae XxX 776. 


Let d = the diameter of exhaust valve. 
1 = the lift of exhaust valve. - 
d, =the diameter of the inlet valve mechanic- 
ally opened. 
1, = the lift of the inlet valve mechanically 


opened. 
Then 
d 
£8 


The ports should have not less than 25 per cent. greater 
area than the outside diameter of the valve seating. 

It should be remembered that the area of the valve for 
each formula refers to the area taken from the maximum 
diameter, or on the outside of the seating. Also that it 
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refers to those cases where only one exhaust valve or 
inlet valve is used in the engine, not to those engines in 
which the piston opens an additional or preliminary 
exhaust port at the end of the working stroke before the 
main exhaust valve is opened. The area of the two should 
then be rather greater than the area found by the formule 
as before mentioned. 

The formule are intended to be used for internal com- 
bustion engines of and up to 12in. diameter of cylinder, 
and 20in. piston stroke, or of an equivalent “cylindrus” or 
cubic capacity, viz., 2261-95 cubic inches. I think it will be 
found that the formule give a fairly correct result in all 
internal combustion engines up to this size. 

It has been found more convenient to consider the out- 
side diameter or the largest area of the valve in the 
formule, it being assumed there will be the average width 
of seating. In all cases outside diameter is meant. The for- 
mule are calculated for a width of seating of one-ninth of 
the outside diameter. In the smaller valves and in high- 
speed valves the seating will be relatively wider. 

It is only in comparatively small and in high-speed 
engines that the inlet valve is opened automatically. There 
is not much variation in the amount of lift that can be 

rmitted. From yin. to fin. is the range of lift that 
should be allowed. Approximately the higher the speed 
and the smaller the valve the less will be the lift per- 
mitted the vaive ; the converse also holds good, the larger 
the valve and slower the speed the greater the lift within 
this limit that can be given the valve. 


PRIME MOVERS AT THE PARIS EXHIBITION, 
No. IV. 
BORSIG TRIPLE-EXPANSION ENGINE. 

Tue Borsig exhibit at Paris is very fine. Of the 
powerful locomotives for which this firm has through so 
many years maintained a world-wide reputation, we will 
aan in a separate article. In this we present our 
readers with an account of the vertical triple-expansion 
engine which drives a large Siemens and Halske dynamo 
in the Machinery Hall of the Champs de Mars. This 
engine is illustrated in a supplement, which gives a 
vertical section through the os pa and crank shaft, and 
by Fig. 1, which is a cross vertical section through the 
high-pressure and one low-pressure cylinder. 

Figs. 2 and 8 are diagrams showing the arrangement 


and 58in., while the stroke is 4ft. There are steam 
jackets round all the cylinders and in all the covers. 
The boiler steam passes through the first on its way from 
the main stop valve to the high-pressure admission 
valves, which are placed opposite to the steam inlet. The 
exhaust from the first surrounds the second cylinder, and 
that from the second surrounds the third. These second 
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Fig. 3—-ARRANGEMENT OF VALVE GEAR 


and third jackets are therefore intermediate receivers, and 
there is, besides them, a cast iron receiver box between 
second and third cylinders. There are two air pumps, 
each single-acting, but one drawing: while the other 
delivers. The diameter of the buckets is 48in., and 
the stroke 9°8in, The valves are 4in, in diameter, and 
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Fig. 2-BORSIG ENGINE—ARRANGEMENT OF VALVE GEAR 


of the valve gear, and Fig. 4 is a section of one of the 
upper valve chests. 

t will be seen that there are fourcylinders. The high- 
pressure is placed tandem on top of one low-pressure ; 
the middle cylinder tandem on top of the other low- 
pressure. The cranks are at 180 deg. The two piston- 
rods are each forged of steel in one length. The high- 
pressure and middle-pressure pistons have Ramsbottom 
cast iron packing rings, while Buckley rings are used in 
the two low-pressure pistons. The pistons are all of cast 
steel, The cylinder diameters are 30in., 46°5in., 


there are nineteen of them in each bucket, and twenty- 
four delivery valves ineach pump. The suction valves are 
suppressed, a plan which must necessarily increase the 
slip, although it is said to improve the vacuum by 
diminishing the resistance to the inflow. The pumps 
are driven from opposite ends of an equal armed lever on 
a rocking shaft, which is oscillated by a connecting-rod 
from the pin on an overhung crank disc on the free end 
of the main shaft. The condenser is of the injection 
type. Each of the two exhaust pipes is } metre in 


internal diameter. 


The main frame consists of massive cast iron box 
columns on one side, carrying the one-sided guide-bar 
slides, and on the other of forged steel solid rods 350 mm. 
= l4in. in diameter. The crossheads and connecting- 
rod heads are of marine pattern. The crank pins are 
15°75in. in diameter by 17in. long. The main _bear- 
ings have the same diameter, 15°75in., and the four 
bearings in the main bed-plate have a total length of 
8ft. 9in. Beyond these comes a fly-wheel 6°3 metres 
in diameter, and 41 tons in weight. Between this and 
the dynamo is a fifth bearing, 19°7in. diameter by 
48in. long, the engine shaft and the dynamo shaft 
being coupled between this last bearing and the fly-wheel 
by flanges and bolts. A sixth smaller bearing comes 
between dynamo and exciter, which last is mounted 
directly on the overhung end of the shaft. 

‘Between the two bearings on the inner sides of the 
cranks the shaft drives at twice its own speed by bevel- 
gear a long shaft slightly inclined to the vertical. This 
carries a heavy two-ball governor, and atits upper end this 
is bevel geared at the level, seen in Figs. 1 and 2, to the 


horizontal valve gear shaft. At its lower end this governor - 


shaft runs in a foot step constructed after the pattern of 
a marine propeller shaft thrust block, The governor is 
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Fig. 4—BORSIG ENGINE—VALVE CHEST 


prevented from hunting by an oil dashpot, and inside this 
= is inserted a spring by which the balanced speed can 

e changed by a hand wheel as much as 4 per cent. up 
or down. 

As seen in Fig. 2, the valve gear shaft carries eight 
excentrics. These drive the sixteen valves for the four 
cylinders in pairs, each excentric driving an admission 
and an exhaust valve in the cases of the high-pressure 
and second cylinders; but in the case of the two low- 
pressure cylinders, each excentric driving either a pair of 
admission valves, or else a pair of exhaust valves, as 
shown in Fig. 3. 

All the sixteen valves are driven by the same pattern 
of trip gear, which is sufficiently indicated in Figs. 2 
and 8. In the high-pressure cylinder the engaging pallets 
of the admission valves are tripped by a hard steel roller 
on a radius arm, which is shifted by the governor when 
change of speed occurs. In all the other valves the tri 
disengagement is effected by a similar roller, whic 
remains fixed after being adjusted in position by hand. 
This adjustment and the resulting cut-off can be changed 
at any time without stopping the engine. 

The valves are shown in detail section in Fig. 4, this 
referring to one of the high-pressure cylinder ends. In 
the low-pressure cylinder the valve-box is much longer, 
and one of the two valve stems in each case has a long 
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length inside the-valve box; the pair of admission and 
exhaust valves lying either at the top of the box or at 
its bottom end, and occupying only a small part of the 
length of the box. The closure of each valve, both 
admission and exhaust, is controlled by a Colmann oil 
dashpot. This greatly softens the shock and noise. 
The running of the Borsig engine may, considering its 
size, be fairly described as noiseless. The diameters of 
these valves are 9°84in., 15in., and 18-7in. in the three 
cylinders respectively. The lifts vary as the cut-off 
changes; the smaller has a maximum lift of 1°57in., the 
intermediate of 2°16in., and the larger of 2°75in. 
Lubricating oil is forced into all the shaft bearings. 
For the moving pin bearings it is supplied by gravity 
from an overhead tank to which it is pumped from below. 


LIGHT RAILWAYS IN FRANCE. 
No, IIT. 

WE have now to consider the types of bridges which 
are employed. For light railways upon which the traffic 
and speed are moderate, the permanent way and rolling 
stock being of a lighter type, and the spans much shorter 
than on main lines of normal gauge, the iron, steel, or 
masonry bridges can be of light construction. The follow- 
ing may serve as a practical example of iron bridge con- 
struction for light railways. It is one of the numerous 
bridges on the suburban railway of Lyon-St. Just to 
Mormant, with branch line to Vaugneray. 

Iron bridge for one-metre gauge line.—The Govern- 
ment concession for this line was given to the Fourviéres 


high between top and bottom flange, placed transversely 
at 3°00 m. (9ft. 10in.) distance from centre to centre of 
girder. These girders are seated on the piers and abut- 
ments on roller bearings. 

(2) Of a series of cross girders, 3°00 m. (9ft. 10in.) long, 
carrying the permanent way, and connecting the top of 
the main girders. ; 

(3) Of two horizontal systems of wind bracings, one 
at the bottom flange of the main girders and the other 
at the top, but under the cross girders. 

(4) Of a system of diagonal bracings, helping to con- 
nect the main girders, and to transmit to the supports 
the horizontal stresses produced by the wind on the 
superstructure of the teidas, 

(5) Of floor-plates across the whole width of the bridge. 


Fig.15. Trenverse Section. 
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BRIDGE AT ALAIS 
All the oil is collected and sent through an oil cleaner, and | and West Lyonnais Railway Company in 1882. The| The above enumerated main principles of the bridge 


then pumped once more up to the tank. 

The casting connecting each pair of tandem cylinders 
is open-sided, so that both covers and pistons can be 
removed sidewise through it. It is stiffened vertically 
across each open side by a stout steel stanchion bolt, 
which has to be removed when a cover or piston is to be 
taken out. 

The bevel-toothed gear of governor and valve gear 
shafts is made very silent by means of compound wood- 
and-iron teeth. One side of each tooth in both wheels of 
each pair is made of hard wood let into a dovetailed 
recess in the iron of the tooth. 

The engine is intended for a steam pressure of 14 atmo- 


work was begun in 1883, and the line was finished in 
1887. The total length is 31:2 kiloms. (19°3 miles), of 
which 26°7 kiloms. (16:5 miles) form the main and 
4:5 kiloms. (2°79 miles) the branch line from Craponne 
to Vaugneray. It is a hilly line. The platform of the 
Lyon-St. Just Station is 99m. (325ft.) above the plat- 
form of the Mormant Station, while it is 29-9 m. (98ft.) 
below the origin of the branch line and 100°30 m. (829ft.) 
below the platform of the Vaugneray Station. There are 
many gradients, mostly of 0°020 m. per metre, of which 
the longest extends over 2650 m. (8694ft.); the line has 
also many curves, of which the radius generally used is 
only 250 m. (820ft. 23in.). The rails are of steel, of the 


spheres and a_ speed of 90 revolutions per minute. 


Vignoles type, weighing 25 kilos. per metre (501b. per 


are shown in the adjoined sketches—Figs. 14 and 15. 

The total weight of the iron structure is 346,304 kilogs. 
(340 tons English), or 1°669 kilogs. per lineal metre. 

This bridge, completed in 1887, was designed and 
carried out according to the Government regulations of 
the 9th July, 1877, and the additional instructions given 
on the 21st June, 1884. 

The test train for this bridge was composed of a tender- 
locomotive weighing 26 tons, with a number of wagons 
weighing 12 tons each, over a length of 6°30 m. 
(20ft. 8in.). 

On account of the heavy gradients of the line, and in 
view of heavy traffic, the Fauvieres and West Lyonnaise 
Railway Company considered it necessary to increase the 


With a normal cut-off in the high-pressure cylinder of 
one-quarter the piston stroke, it should then develop 
2500 horse-power, with a condenser vacuum of 690 mm. 
mercury. The latest cut-off is 7/10, and with this the 
horse-power would be nearly 3000. But in the Exposition 
only 9-atmosphere steam is available, and the speed is 
regulated to 83}. The horse-power under these condi- 
tions is, of course, very much lower, and no indicator 
diagrams have been taken as yet. 


A Setect Committee of the House of Commons on 
Wednesday last passed the preamble of the Bill which the East 
London Water Company are promoting this session. The Bill pro- 

ao to bring up the storage capacity of the company to 
* 7,500,000,000 gallons, the amount of storage constructed or in 
course of construction being 2,400,000,000 gallons. The increase 
in storage will therefore be 5,100,000,000 gallons. The preamble 
was passed subject to the company agreeing to supply water to 
Middlesex—should this county want it—under certain conditions, 


7-500 
Figs. 16, 17, and 18—NARROW GAUGE TANK ENGINE 


yard). There are ten stations along the line between 
St. Just and Mormant, with an intermediate station for 
the branch line at Vaugneray. The construction of this 
line required the building of a considerable number of 
bridges, tunnels, viaducts, &c. There are twelve iron 
bridges and three large viaducts at Alais, Iseron, and 
Furon. They are all constructed on the same principle, 
of which the adjoined sketch of the bridge at Alais may 
be taken as the type. 

The iron bridge which crosses the valley of the Char- 
bonniére River has a total length of 207 m. (679ft.). 
It is composed of five bays of girders resting on piles and 
masonry abutments. The three centre spans have an 
opening of 45 m. (147ft. Tin.) each, while the others 
have an opening of 36 m. (118ft.) each. The highest of 
the piers is 20 m. (65ft. 7Zin.) above the depth of the 
valley. The bridge is 4 m. (13ft. 14in.) wide between the 
parapets. The permanent way is placed on the top of 
the girders. The bridge is composed as follows :— 

(1) Of two main lattice girders, 8°70 m. (12ft. 1fin.) 


locomotive power, and adopted, instead of a 26-ton, a 
32-ton locomotive, which gave at each of the three 
coupled axles a load of 9000 kilos. (8°8 tons). This 
increase, however, produced a very slight influence over 
the general load per lineal metre of the bridge. These 
locomotives are provided with a bogie, and their general 
arrangement oe some of the principal dimensions are 
given in Figs. 16, 17, and 18, and in Table A. 

The speed and load drawn is shown in the following 


table :— 
Number of tons — exclusive 


Speed per hour. of engine we’ ;. 
French. a English. On gradient - On gradient of 
3 mm. on in 
Measurement. straight line. us 
Kiloms. Miles. Tons, French. Tons, French, 
25 .. 100 85 
30... 81 70 
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In view of the moderate traffic and speed on narrow- 
gauge lines, the general arrangements of the sidings, the 
plans of the stations and corresponding buildings require 
special care in the selection of the sites, the placing of 
lines and buildings, and composition of the trains and 
traffic arrangements. The light railway can only be 
carried on by what is known in France as mixed trains, 
carrying both passengers and goods at the same time. 
The traffic on the light railways in Belgium is worked on 


line from Auvin to Calais 


riages, according to traffic requirements, which is effected 
during the time of stoppage provided at the station, and 
indicated in the time-table. There is only one platform 
between the main line and the sidings, and with the 
goods and passenger rooms connected, the whole 
arrangement concentrates the working of the service, 
and makes it efficient and economical. Furthermore, 
to render the service as simple and economical as 
possible, without, however, interfering with its effi- 


Between Switches 
H~ Coods room. 
V-Passenger room 


Fig: 19. 
Q- Platform Station 


lines from Hermes to Beaumont 


transference of goods on account of the difference of 
gauges and the kind of goods to be handled. The well- 
known engineers of the Great Northern of France Rail- 
way, Messrs. Sartiaux and Banderali, state, however, 
that according to their experience the transference of 
goods would be greatly facilitated and carried out 
economically if, on the one hand, all loaded wagons 
of the normal gauge which are to be emptied into 
those of the narrow-gauge line are placed on one 


3 
« elween switches SS 
+-- 
Well 1 
Wo 
Road 
H= Passenger room Fig.20 ‘Se 17 
VQ.- platform Station Type. ' ~ | 
STATION ARRANGEMENTS 
the same principle. A similar plan exists on the lines | ciency, no turntables are 
of the Great Northern of France, called the goods-pas- | used on the lines from : 4 bod 
senger service, which means that the traffic is principally | Hermes to Beaumont, and ' + 
composed of goods trains, but passengers are also carried | the rolling stock is not turned & 
on them. From the practical experience gained of such | round. The narrow-gauge 
a train organisation on the narrow-gauge lines of Hermes | lines of the Loire et Cher are le Re ee ee SD ar 
brick, at a cost of 800 f. F 
Cae (£32) each. They contain 19.22. 
| French. English. a goods room and office and Passenger-Shelter 
shelter for the passengers. ; 
Diameter of cylinder 0°400 m lft. 3}in. a 469 
Stroke of piston... 0°460 m ft. On other lines timber and 
| brick are used, but the general 
Coupled ... | 1:00m. 3ft. 3gin. principle of construction of 
2ft. 1,4in. these goods sheds and pas- 
Effective pressure in per senger shelters is much the i 
ment stamp) 9°O kilos, [128 Ib. per sq. in, | 98 the foregoing. rid || 
Grate— In providing for goods 
Length 1:260 m. 4ft. traffic, the type of small || 
Width 1°010 m, 3}in. goods warehouses, similar to : iit 
1270 sq.m.) 13°67 sq. ft. those built on the Hermes- Pe + 
Outside diameter... ... ... ...| 0-045 m. ifin. Beaumont and Anvin-Calais 
Length between tube plates 3°500 m. 11ft. 5zin. line, as well as on the narrow- ; 
surface— shown in Fig. 21, is suitable. 
Ire-box.... ---| 4°62 sq. m. ‘72 sq. ft. | This type is about 5 m. to it . et 
79°38 oq. 854°12 oq. ft. | §-50 m. (16ft. Gin. to 18ft.) 
Water 3600 litres 792°6 gals. wide, which is generally large 
1,000 kilos. 2200'1b. enough for the traffic on such it ‘| 
eight of engine empty 25,000 tons lines. The houses are pro- iad 
Weight of engine in full working : == 
Load on the bogie 5,000 ,, | doors, similar to those used if 
Load on the coupled wheels... ...| 27,300 ,, | 26 ,, 16 ,, | 02 shop fronts. They oc- 
Adherent —— in average work- cupy small space; the goods Fig 23 
ing order, inclusive of fuel and| ~ within can easily be handled ; PASSENGER WAITING-ROOM 
water supply .|25,200 ,, | 24 ,, 15 ,, | they are not of e ensive 


to Beaumont, and those from Anvin to Calais, the service 
has proved to satisfy the traffic requirements, and has 
shown itself to be economical. By Government decree 
of March 9th, 1889, a system of so-called light trains was 
introduced. The trains for this service were only autho- 
rised to be composed of sixteen axles, and its purpose was 
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mainly to ensure the regular service between the heads of 
the line. The trains were run at greater speed. The station 
arrangements, sidings, &c., on the lines from Anvin to 
Calais and from Hermes to Beaumont have proved satis- 
factory. Their general arrangement, shown in Figs. 19 
and 20, consists in situating the station building apart 
from the line on a siding, upon which the whole train 
enters. The goods room is joined to or is adjoining the 
waiting-room, an economical disposition. The engine is 
used to shunt the few goods wagons or passenger car- 


GOODS SHELTER 


construction, and offer when necessary a shelter for 
passengers. A somewhat more elaborate type of station 
shelter, intended and used as passenger waiting-room, is 
the one adopted on the line from Beaune to Ausy-le- 
Duc, as represented in the sketch, Figs. 22 and 23. 
Stations with arrangements for the transference of 
goods.— When a narrow gauge line joins anormal line, there 


is no other arrangement necessary for the transhipment of 
passengers than in the case of two normal gauge lines 
meeting in front of one another, not being connected by 
points and crossings. The normal and the narrow-gauge 
line can be worked by both using the same station, with 
its platforms and buildings, or the narrow-gauge line alone 
entering the station-yard and having its own arrange- 
ments and buildings. working of the 
se traffic between the normal and the narrow-gauge 
e requires, however, some special arrangements for the 


special line, provided for this service; while the 
wagons of the narrow-gauge line are placed cor- 
respondingly in a convenient position to the loaded 
wagons. Further, the narrow-gauge line itself should 
also be so arranged and levelled up into position with the 
normal line as to make the loading operations as easy as 
ssible, and vice versd. Therefore, one or several 
ranches of the normal line should be specially adapted 
for the transference of goods, and be in connection with 
the corresponding narrow-gauge lines. 
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Fig. 24—METHOD OF TRAN-SHIPMENT BY PIT 


The lines should further be provided with the necessary 


arrangement for the loading and unloading of the different 
kinds of goods. 
to level of wagon platform of both normal and narrow- 


For goods carried by hand and from level 


gauge line, the lines must be on the same level, and as 
near as possible to each other, so as to be able to place 
boards between the two wagon platforms; the narrow-gauge 


line, with its lower wagons, will therefore have to be raised 


to the required height to bring the wagon platforms of 
both lines to the same level. For large and heavy mate- 
rial, such as stones, timbers, &c., cranes will have to be 
used for lifting from one wagon to the other; a movable 
crane placed over the two different but parallel lines 
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q 
would be the simplest and most economical method. 
For perishable goods, for which the transfer in the ordi- 
nary way would be costly and even injurious, the method 
applied is called the trans-service by pits. This consists 
in placing the wagons at different levels, and causing the 
goods to slide from the loaded wagon, standing on a 
higher level, into the empty wagon. To regulate the 
difference of levels between the two lines, the normal 
line is generally kept at its level, as its rolling stock is 
heavier to move; while the narrow-gauge line, which, as 
well as its rolling stock, is lighter, is laid on the gradient, 
so as to give the proper inclination to the sheet iron slide, 
according to the nature of the goods to be moved. 
Fig. 24 represents an example of this arrangement as 
adopted since 1879 at the Oise-Beaumont Station for the 
transhipment of goods from the Great Northern normal 
line to the Hermes-Beaumont metre-gauge line. 

Similar installations exist on the line from Anvin 
to Calais, where it joins the network of the Northern of 
France. The results are excellent, reducing the cost of 
transhipment by half, and the time by three-quarters, of 
that formerly required. The wagons of the narrow-gauge 
line—see Fig. 24—are also provided with movable 
vertical extension boards, which are added for the un- 
loading of peat, minerals, &c., when wagons of 10 tons 
are used on the normal line. For agricultural and other 
machinery, as well as other goods of similar bulky cha- 
racter, the loading and unloading from wagon to wagon 
may have to take place endways, the latter being then 


able for excursions in the provinces, and away from the 
towns. Electric motors are very useful in Paris and in 
other large cities, where the accumulators can be charged 
in a few hours without difficulty; but the weight of these 
accumulators, and the impossibility of taking this class 
of carriage far from an electric station, must be taken 
into account in making a comparison. Steam can also 
be used for long distances, as coal, coke, or oil for firing, 
and water for the boiler, can generally be procured in all 
towns and villages, but the weight of the boiler is a dis- 
advantage. 

In this preliminary article we do not propose to speak 
of the many hundreds of tricycles and quadricycles with 
one or two seats, driven by light oil essence or spirit. The 
small engines which propel them have no water jacket, 
the cylinders being ribbed externally, and cooled by air. 
A great number of these little machines may be seen 
daily in the streets of Paris and other large towns. Nor 
do we intend to treat here in detail the various carriages 
exhibited at the Champ de Mars and at Vincennes, but 
only to give a general view of this class of exhibits. 
Later on we hope to describe more fully both the French 
and the foreign engines and mechanically-propelled car- 
riages. 

As is well known, these vehicles have up to the pre- 
sent been more widely adopted in France than in other 
countries. Evidence of this is seen in the large number 
of French firms competing at the Exhibition. Of these about 
seventy-three show motor cars or cycles of one or other 
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placed buifer to buffer. In such cases the narrow-gauge 
line is placed in the centre of the normal line, on a 
four-rail arrangement, which is preferable to three rails, 
greatly facilitating the manipulations of the transference ; 
the small increase of cost through the fourth rail is com- 
pletely compensated in the economy of time and work- 
ing. Cranes, as mentioned above, are very useful in 
the transhipment of breakable goods, or such goods as 
may suffer through direct transference. In such ¢ases, 
not the goods, but the wagon boxes fully loaded with the 
perishable goods, are transhipped either from the axle 
frame of the normal goods wagons to the axle frames of 
the narrow-gauge goods wagons, as shown in Figs. 25 and 
26, or vice versd. Another plan is to move the loaded 
wagon complete, lifting it by means of cranes. This 
system, however, has not found much use in France, as 
far as the writer has seen during his different visits. 

The selection of the method of transhipment depends 
on the kind of traffic and goods, and other local condi- 
tions, and must be left to the engineer of the railway 
company to decide. 


AUTOMOBILE CARRIAGES AT THE PARIS 
EXHIBITION, 
No. I, 

_ At the Paris Exhibition will be found a large and 
important collection of road carriages. All kinds and 
types of these vehicles are shown, and there are alsoa 
few vans for light parcels and goods. Nearly two hundred 
motor cars are exhibited from all countries, but chiefly 
French, this industry having of late years been so greatly 
developed in France. 

The difficulty of describing such a large number of 
vehicles is enhanced by the fact that they are shown at 
two places—at the Champs de Mars, within the precincts 
of the Exhibition, and at Vincennes. The former collec- 
tion is finished and ready for inspection, but the latter is 
still far from complete. Reckoning carriages only, and 
excluding oil bicycles, tricycles, and small quadricycles, 
there are at the Champ de Mars about 130 motor cars, 
comprising six propelled by steam, for parcels and goods ; 
one steam motor car for passengers; 20 passenger 
carriages worked by electricity ; and about 100 driven by 
oil. All these are exclusively of French manufacture. 
At Vincennes the foreign motor cars are shown, and 
there are four vehicles propelled by steam, 18 by elec- 
tricity, and 35 by oil. Of these America sends 18; 
Germany, 13; Switzerland, 1; and Belgium, 8. To this 
exhibition France had contributed, up to the date of our 
visit, about 16 oil and one steam carriage. From this 
list it will be seen that oil carriages greatly exceed all 
other types of vehicles, but the number shown is con- 
stantly varying from day to day. 

Mechanical vehicles or motor cars may be divided into 
oil, electric, or steam, according to the power agent used 
to propel them. The kind of oil employed in France is 
chiefly light spirit of 0°68 to 0°70 specific gravity, which 
can be bought all over the country, and is especially suit- 
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of the three types, but chiefly oil. Five firms stand out 
prominently from among the list, all of whom have con- 
tributed to raise the industry of mechanically-propelled 
vehicles to a high degree of excellence. 

The first of these is De Dietrich, makers of the Bollée 
automatic carriage from 1897, They employ 500 work- 
men, and turn out yearly 300 carriages and 200 carts, of 
powers varying from 1 to 18 horse-power. G. Richard 
et Cie. is another important firm, founded in 1898, and 
greatly enlarged in 1899. Their workshops, among the 
largest in Paris, are driven by electricity, the dynamos 
supplying the power being actuated by two 240 horse- 
power Willans engines. They employ 800 workmen, and 
expect to turn out this year 500 small and 200 large 
motor cars, besides thousands of bicycles. At first the 
Benz oil engine was used to propel their carriages, but 
they have now patented an engine of their own make. A 
Richard motor car weighing 440 Ib., including a 3} horse- 
power engine, runs at a speed on the road varying 
from about 3} to 17 or 18 miles per hour. MM. Audi- 
bert and Lavirotte, of Lyons, another distinguished 
firm, began their experiments on oil motor cars in 1883. 
They have now succeeded in constructing one of the best 
of the many mechanical carriages made. The two well- 
known French makers, MM. Panhard and Levassor, and 
Peugeot, both use the Daimler type of engine for pro- 
pelling their carriages. The construction of motor cars 
was begun by MM. Panhard and Levassor in 1884, and 
since then this firm has always maintained its place in 
the front rank of makers for this class of work. They 
have adhered to the Daimler type, and in 1895 exhibited 
a motor car running at a speed of 15 miles an hour. 
In 1898, one of their engines ran from Paris to Bordeaux 
in 10h. 35 min., probably the highest speed on record, 
and faster than an ordinary railway train. The firm 
make all kinds of motor carriages—omnibuses, victorias, 
carts, cabs, &c.—and an aggregate power of 500 horse- 
power is required in their works; 900 workmen are 
employed, and the monthly turn-out is more than fifty 
carriages. 

The last firm, and one of the most noted, is that of 
Peugeot, making the Daimler motor car for the French 
provinces. The construction of these carriages was taken 
up by them in 1890, and in 1895 an engine of a new t 
was brought out by M. Armand Peugeot, the head of the 
firm. Their works are at Audincourt (Doubs), and they 
employ more than 500 men. A branch establishment 
was started in 1898 with 400 workmen at Fives-Lille, and 
the firm have been very successful, having obtained the 
first prize in nearly all the competitive trials in which 
they have taken part. One of their latest carriages for 
two people is propelled by a 15 horse-power oil engine. 
The Peugeot motor is made in sizes from 8 to 20 horse- 
power. The engine is placed sometimes at the back, 
sometimes in front of the carriage. 

The earliest mechanically-propelled vehicles driven by 
steam were made at Puteaux in 1883 by MM. De Dion et 
Bouton, and the Serpollet steam carriage appeared soon 
after. About the same time MM. Panhard and Levassor 


brought out the first oil motor car, and the first electric 
carriage was built at Paris in 1881. Thus itis not with- 
out reason that France claims to be the pioneer in this 
branch of mechanical science, and to turn out annually 
by far the largest number of motor carriages and cycles 
made at present. 

At the exhibitions of the Champ de Mars and Vin- 
cennes an enormous variety of yee ig is shown, from 
the very light four-wheel type, chiefly open, with two, 
three, or four seats, to heavy brakes, carrying ten or 
twelve people. There are also omnibuses, victorias, 
broughams, and phaetons of every description, some 
covered, some open, and others with a hood attached. 
Many of these vehicles are made only for racing purposes, 
others form luxurious carriages, and crowds of them may 
be seen driving at moderate speeds all over Paris. There 
are several ambulance carriages for hospital use and 
accident cases, but very few for military work, such as 
carrying quick-firing guns. An especial feature is the large 
number of parcel vans and vehicles for conveying goods; 
in these, oil, steam, or electricity, are all used as the pro- 
pelling power. There are also many cars for tramway 
use which we propose to describe later. Tests and ex- 
periments of these motors are continually taking place at 
the Vincennes Exhibition, and vehicles are often sent 
there to be tested, under the direction of a jury, but 
unfortunately the place is a long way from Paris. 

Oil engines, although so much used, are perhaps rather 
more complicated than steam engines, and certainly less 
simple than electric motors. Besides the actual parts of 
the engine, they require a reservoir of oil, and a car- 
burator or vaporiser of some kind. Carburators are 
chiefly used in France, and the air is forced through them 
and impregnated with the light oil spirit. Nearly all the 
motors shown are of the four-cycle single-acting type. 
There are usually but two valves, for admission and 
exhaust. [Electric ignition is most general, hot-tube 
ignition being sometimes difficult in a vehicle passing 
rapidly through the air, but it is nevertheless often em- 
ployed, and occasionally both methods together. The 
cylinders in four-wheeled carriages are nearly always 
water-cooled by means of a small rotary pump, a few 
inches in diameter, driven by a strap, rope, or gear. The 
jacket water is cooled in a series or coil of pipes, about 
3in, in diameter, arranged in zig-zag, and fitted with thin 
ribs fin. apart. These pipes are often placed in the front 
of the carriage to meet the air, and are about 10ft. to 
30ft. in total length. The engines have two, three, or 
four cylinders, according to the power required, and 
these are sometimes inclined, sometimes horizontal— 
more often vertical. All these little oil motors have a 
strong family likeness, and do not vary much. 

In all the cars shown, whatever their motive power, 
the wheels, transmission gear, and steering are usually 
similar, and are often a source of noise. The wheels of the 
carriages shown at the Exhibition are mostly of wood, 
but many are made like bicycle wheels, with tires of the 
pneumatic rubber type, requiring a pump to fill them 
with air; a few are covered with solid rubber. These 
pneumatic tires frequently cause trouble. The trans- 
mission of the motion of the engine to the axles of the 
carriage wheels is chiefly by straps, wheels, and chains. 
There are usually from three to four forward speeds 
available, and one backward, and chain gear is very 
general. The steering and brake arrangements vary 
much, as also the power exerted by the motor itself. In 
one carriage shown the whole motor could be removed 
on very small rails for repairs, or to be replaced if 
required. 

As regards the speeds attained, with the lighter oils 
mostly used in France the motors run very fast, at 
speeds varying from 500 to 2000 revolutions per minute. 
The number of cylinders depends on the power required 
and the speed of the vehicle. Oil engines are the lightest 
of the three kinds of motors available. A great draw- 
back to electric motors is the weight of the accumulators, 
varying from a half a ton to one ton deadweight, according 
to the number of people carried and power needed. The 
speed of the carriages on the road varies from two to 
forty miles per hour. Generally speaking, the workman- 
ship displayed is fairly good, and in — engines the 
finish of the leather and woodwork is excellent. One of 
the difficulties in studying them at Paris is that no 
numbers are given on the exhibits corresponding to the 
catalogue numbers, and many of them are not in the 
official catalogue at all, having been added since the 
Exhibition opened. It is not easy, therefore, to follow 
up the numerous vehicles in their proper order. This 
will doubtless be remedied later on. 

The following statistics may serve to give some idea of 
the importance of the industry of mechanically-propelled 
carriages in France :—In 1897 the on of motor 
cars was, approximately, £8000, and the exportation 
£25,000. In 1898 it rose to £16,000 and £72,000 respec- 
tively; while in 1899 it reached a total of £18,000 
imports, and £170,000 exports. About 2000 motor cars 
are turned out annually in France, and a number of 
new companies is in process of formation. Four 
or five newspapers dealing with bicycles, penne: "eg and 
motor cars of all kinds, appear daily or weekly. It is 
surprising that the industry should have attained such 
dimensions, considering the high price of oil or spirit in 
France; but these carriages are very fashionable, and 
cost nothing when put by in the stable and not used. On 
the other hand, when in work they require, like horses, 
constant feeding and attention. 


In a paper read some time ago by Mr. Carl Linde 
before the Society of German Naturalists and Physicians at Munich, 


the author gave some gna Payton regarding the uses 
and production of liquid air. e said that by the aid of the 
** double cycle,” in which the ter mass of the air circulates 


between two high pressures, in the smallest devices nearly 1 kilo. 
of air may be liquefied per hour with 3 horse-power ; in the larger 
machines the work required is less, The largest machine as yet 


tried delivers 50 kilos, per hour with a little less than 100 horse- 
este and requires, therefore, a little) less than 2 horse-power - 
per Kilo, 
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HARBOURS AND WATERWAYS. 


Bristol.—Another stage has been entered on in the long- 
protracted proceedings that have taken place during the last 
few years with a view of improving the navigable facilities 
of this port, and for bringing the docks and other accom- 
modation up to date. For a long while past there has been 
a strong agitation kept up by some of the inhabitants of the 
city, who believe that the salvation of Bristol depends on the 
conversion of the Avon, from the city to the entrance to the 
Bristol Channel, into a floating dock, or as the scheme is 
termed, the “dockisation of the river.’ The responsible 
authorities having charge of the port and harbour have not 
shown the enthusiasm for this scheme that its promoters 
consider that they ought to have done. The Corporation, 
however, went so far as to instruct their late engineer 
thoroughly to investigate and report on the matter. Unfor- 
tunately, he died before his report was completed. Sub- 
sequently the whole matter was referred to a special 
committee of the Corporation, who were directed to 
report as to the least possible -cost at which the river 
Avon could be dockised, having also regard to the 
maintenance of the traffic during the time the works were 
being carried out. This committee, no doubt with the object 
of obtaining such a report as would carry sufficient weight to 
settle the matter one way or the other once for all, employed 
three of the leading engineers having special knowledge of 
dock and harbour work, who, in conjunction with the resident 
harbour engineer, were directed to report upon the matter. 
Sir John Wolfe Barry, Sir B. Baker, and Mr. Hurtzig, the 
engineers appointed, have now made their report. They 
advise that if the scheme of dockisation be carried out the 
lower section of the river should be abandoned, and a new cut, 
two miles long, be made to the Bristol Channel at a point 
about 1} mile above Portishead. This cut, to be made with 
a bottom width of 85ft., and be provided with a main entrance 
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dating the traffic which the neighbourhood requires. Work- 
ington is the most central port on the West Cumberland 
seaboard, having Whitehaven dock six miles to the south 
and Maryport 54 miles to the north. Large iron and steel 
works, including those of Cammell and Co., are situate in 
the immediate vicinity. The imports of iron ore into 
Cumberland last year amounted to 815,000 tons, of which 
two-thirds went to Workington. The new dock is to be nine 
acres in extent, with a lock 400ft. long by 65ft. wide, and 
having 22ft. of water on the sill at neap tides. The dock, 
piers and reclamation are estimated to cost £349,000, the 
total capital to be raised being £660,000, the difference of 
these two sums being required for the purchase of the exist- 
ing dock, and for railways, and other works. The Corpora- 
tion of Workington applied for power to subscribe £150,000 
towards the capital, but this amount was reduced to £50,000 
by the Committee. 

Canals.—The proprietor of the river Ouse’ navigation 
between St. Ives and Bedford, after spending a considerable 
sum of money in putting the navigation into workable order, 
owing to differences with the local authorities closed the 
navigation. Upon this being done the County Council of 
Huntingdon obtained an order of the Court of Chancery 
declaring the river to be a public navigable highway, and that 
the locks formed part of the navigation, but that-there was 
no obligation on the part of the owrer to maintain the locks 
inorder. Up to the present time no steps were taken to re- 
open the locks, but recently acting under instructions from 
the County Council, the county surveyor has repaired the 
sluices, removed the fastenings which had been put on the 
gates, and also a barge and other obstructions from the 
waterway, and boats are once more passing along the naviga- 
tion. 

The embankment of the Leeds and Liverpool Canal has re- 
cently twice given way. At Ince Moss, near Wigan, the water 
from the canal flooded a large area of low-lying land, the water- 
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A NEW COMPOUND LOCOMOTIVE. 
By Joun 


THE object of this paper is to describe and bring to notice an 
improved system of using steam expansively, and which is applic- 
able to all engines, being especially suitable to locomotive, electric 
light, and other engines which have to deal with variable loads with 
economy both in wear and teaz to machinery as well as in steam 
consumption, at the same time having a reserve of power. 

In its application to locomotives it has been tried on two engines 
on the Indian State Railways with gratifying results, 

The system consists in retaining the two high-pressure cylinders of 
a simple engine and adding qa third or low-pressure cylinder, all acting 
on cranks at or coupled to 120 deg. The ratio of the combined area of 
the two high-pressure is to the low-pressure cylinders as 1: 1°25, 
and here the great difference between this system and all previous 
arrangements steps in, viz., on cutting off steam early in two high- 
pressure cylinders in place of late in one large or two smaller high- 
pressure cylinders, also in adopting a new departure in cylinder 
ratio to suit this early cut-off. object for so doing will be 
explained presently. 

ith regard to the locomotives working in India, engine No. 566, 
the first of the two built, was a four-wheel coupled, with drivers 
6ft. in diameter, but on a small scale, and was run on a service with 
light loads, The high-pressure cylinders were coupled to the trail- 
ing wheels, the low-pressure cylinder being coupled to the driving 
axle with side rods coupling the crank pins at angles of 120 deg. 
Later on two 16in. high-pressure and one 26in. low-pressure 
cylinders were fitted to this engine, all coupled to one crank axle 
with a stroke of 24in. The first six diagrams given below were taken 
from this engine whilst working a mail train on the North-Western 
Railway of India, on the 12th December, 1899, and show how the 
steam was expanded in the cylinders. The weight of the train was 
cr gp the speed 41 miles per hour, and the receiver pressure 

. only. 

The second engine was an inside two-cylinder compound, No, 20 
illustrated on page 57, having six wheels coupled, 6lin. in diameter, 
and was converted to this system and is at present at work on the 
East Coa: t Railway. This engine originally had one 20in. high-pres- 
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DIAGRAMS FROM RIEKIE COMPOUND LOCOMOTIVES, Nos. 566 and 20) 


lock, 850ft. long and 85ft. wide; and a second 400ft. long by 
50ft. wide, both locks entering a basin 1000ft. square. The 
depth on the sill of the larger lock to give 36ft. at neap 
tides, and 46ft. at spring tides, during about four hours 
each tide; a deep-water dock to be constructed in the 
new channel, thirty-three acres in extent, with 3000ft. 
of quay. The old channel to be filled up, the land 
reclaimed and otherwise available, covering 360 acres, 
which would be used for sidings, sheds, and storage. The 
cost of the scheme is estimated at £2,775,000, which includes 
£50,000 for parliamentary expenses, and a similar amount 
for land. The cost of dredging, in order to maintain the 
depth of water in the new channel, is put at £36,625 a year. 
The time for completing the works, after the Act has been 
obtained, is seven years. No opinion is expressed in the 
report as to the advisability of dockising the river, or as to 
whether a better result could be obtained by building a new 
deep-water dock at Avonmouth, as originally proposed by Sir 
J. Wolfe Barry and Mr. McCurrich. The reporters, however, 
endeavour at some length to dispose of the illusion that 
seems to pervade the minds of some of the advocates of 
dockisation that this would lead to the larger class of vessels 
finding their way up the river to the docks in the city. The 
hope that this report would focus the controversy that has 


now been going on for several years past, and would at least | 
silence some of the arguments on one side or the other, does | 


not seem likely to be fulfilled. The dockisers have already 


pronounced the opinion that the report is entirely beside the | 


mark, and that the scheme is not one for dockising the river, 


but for filling up the best part of it and substituting a canal | 


two miles long, separating the new docks entirely from Avon- 
mouth; and at the same time weighting the scheme with a 
burden of expense which renders it impossible. 
Workington.—The Bill for obtaining power to construct a 
new dock at this place has been passed by a Committee of 
the House of Lords. The present dock—4} acres in extent, 
with 12ft. over the sill at neap tides—was constructed by 
Lord Lonsdale in 1863, but this is not capable of accommo- 


way being emptied for a distance of nearly four miles, two 
barges being carried thrqugh the gap. The accident is 
supposed to be due to the subsidence of the land owing to 
mining operations, frequent repairs to the bank having been 
required for some years past. 1t was expected that the traffic 
will be resumed in the course of a week or ten days. 

The report of the Grand Junction Canal for the last half- 
year shows that the receipts have increased £3247, and the 
expenses have decreased £2689. The erection of a new pump 
at the Tring summit is proceeding; the mechanical lift at 
Foxton, which has been in hand for some time, is completed, 
but has not been taken over from the contractors. The time 
for the option of purchase of the Loughborough and Ere- 
wash canals, which expired at the end of last year, has been 
extended to January next. The Leicester Canal Company 
having declined to extend the time, the agreement lapses. 
A dividend of £2 per share was declared. 

The traffic on the North Sea and Baltic Canal amounted last 
year to 3,488,767 tons register, carried in 26,279 vessels, as 
against 3,117,840 tons and 25,816 vessels in the previous year. 
Of the total number of vessels, 22,359 belonged to Kg : 
1038 were Danish ; 973 Swedish; 855 Dutch; 549 British; 
250 Norwegian ; 200 Russian; 8 French; and 20 Belgian. 
It will thus be seen that Great Britain only makes use of 
the canal to the extent of about 2 per cent. of the vessels 
passing through. . Sixty-six of the steamers which passed 
through were over 1500 tons, 196 between 1000 and 1500 
tons, and 1018 were from 600 to 1000 tons. 

Fremantle Harbour, Australia.—¥Yor seven years works 
have been in progress for improving the navigable facilities of 
| this port. The north mole has made considerable advance, 
| but there yet remains a length of 800ft. to complete it. The 
| dredging of a swinging basin to a depth of 30ft. over a width 

of 1400ft. is almost completed; a minimum depth of 28ft. 
| has been secured in the entrance channel; and the jetty for 
| the mail steamers is almost finished for its total length of 
| 500ft. Recent surveys show that the deepened part of the 
harbour has been free from silting. 


sure and one 28in. low-pressure cylinders, with a stroke of 26in. ‘The 
28in. cylinder of this engine was retained—allowing the crank of 
the high-pressure cylinder to runidle, Two 18in. high-pressure 
cylinders were fitted on outside the frames and connected to the 
coupling-rod pins, the stroke of which was increased from 22in. to 
24in. It may be here pointed out that balance weights were 
attached to the idle crank, as also to the low-pressure crank ; indeed, 
the wheels were also balanced so that all revolving parts were 
balanced, in a vertical plane. Piston valves are used on top of the 
high-pressure cylinders, and are actuated by the ordinary Stephen- 
son link motion with which the engine was originally fitted, with the 
addition of a rocking shaft. 

The low-pressure yalve is driven by a loose sheave, with a special 
designed arrangement to enable the steam ports to be early and 
fully opened at all speeds, the cut-off remaining constant at 80 per 
cent. of the stroke of the piston. The lower six diagrams given 
above show how the steam was used up whilst the engine was 
working a mixed train on the 28th of March last; the composi- 
tion of the train was ten coaching and thirty fully loaded goods 
vehicles, or forty vehicles in all, aggregating 737 tons, exclusive 
of engine and tender, the weight of which is 92 tons. A pres- 
sure of 15 lb. in the receiver is at all times found ample to run this 
train to time on the level. 

The author would now like to explain why he has adopted two 
large high-pressure cylinders in place of one large or two smaller 
ones, as also a ratio of about one-half that in use, and which is 
absolutely at variance with all previous practice and orthodox ideas 
on this subject. Nevertheless, the author claims from these inno- 
vations that not only is a wider range of expansion obtained, as also 
more work got out of a given volume of steam, but that there is a 

reater reserve of power with this system than can be obtained 
i any other. Regarding the early cut-off advocated by theauthor, 
it is well known that economy in steam consumption was first 
forcibly brought to light when an early cut-off was first introduced 
in high-pressure cylinders ; it therefore appears obvious that this 
early cut-off should be retained with existing cylinderratios. It is 
not practicable to retain this advantage when compounding an 
engine with one large or two smaller high-pressure cylinders, on 
account of the rise and fall in steam pressure, and that would take 
place in the receiver, to say nothing of the unequal work that would 
be done in each cylinder. The author therefore advocates dividing 
up a given volume of steam, and using the same in two cylinders, with 
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an — cut-off in each, adopting a new ratio to suit, and so feeding 
a supply of steam to the receiver at a constant pressure. This 
arrangement gives a vary 0g cylinder capacity over which the steam 
is used than can be had by any system yet tried. The two exhausts 
from the high-pressure cylinders taking place during the one 
forward or backward stroke of the low-pressure piston, enables 
this to be accomplished, obviously getting more work out of the 
steam. It must also be clear that if an engine is designed to exert 
reat power with two large cylinders having an early cut-off, it can 
relied on to exert a much greater power than if it had been 
designed with one large cylinder or two smaller ones with a late cut- 


original M.E.P. in the high-pressure cylinders of a simple engine. 
As the low-pressure cylinder does a duty equal to one high-pressure 
cylinder, the result is a 30 per cent. increase in power more than 
e simple engine. The benefit of this system is still more forcibly 
brought to notice when applied to a locomotive on English railways, 
for with the restriction due to gauge, it is practicable by adopting 
the system to ~~ in cylinders having a capacity 60 per cent. 
larger than the largest that can be got in with existing practice. 
The use of large cylinders brings in the question of boiler power, 
but here the author would point out that his system does not 
require larger boiler power, for he does not propose using more 
steam than is now done ; what he does propose to do is to use the 
same weight of steam over larger piston surfaces, with a lower final 
exhaust pressure. A high boiler pressure is at all times recom- 


2 


off, to exert the same power as the engine does with the early cut- 
off. To illustrate and make matters more clear let reference be 
made to diagrams 1, 2, 3, 

lisasimple engine, the most advantageous cut-off being con- 
sidered as at 20 to 25 per cent. 

2 is the same engine compounded, one cylinder being removed 
and replaced by one two and a-half times its capacity. The most 


GY 


j 


The boiler pressure in use on goods engine No. 20 is 
180 lb.; more than 140 Tb, however, is never required in the high- 
pressure steam chest on the level. Wire-drawing the steam from 
the boiler to the steam chest is considered an advantage, as it 
results in dry steam being delivered to the cylinders. The great 
power of an engine built on-this system, having an early cut-off, 
and with a reserve of boiler pressure, is self-evident, and places in 
the hands of the driver such a reserve of power, that an assisting 
ilot is never required unless a load is tacked on beyond the 
imits of adhesion of the engine. 

The power of this type of engine will be better understood when 
it is made known that no difficulty is experienced in starting trains 
of 800 tons weight. Moreover, the goods stock in India are all 
fitted with screw couplings and tightly coupled up. With such 
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advantageous cut-off in the high-pressure cylinder for this type of 
engine is considered to be 40 to 50 per cent. 

3 is the system advocated by the author. The two original 
cylinders of the simp'e engine are retained, and a third or low- 
pressure one, 1°25 times the combined area of the two high-pres- 
sure cylinders, is added. The same volume of steam is used as in 
1 and 2, and expanded as follows. When the low-pressure 
piston is commencing a stroke, the front of the one high-pressure 
cylinder is exhausting into the receiver. After the piston has 
travelled some distance, exhaust takes place from the other 
cylinder, and so an almost constant pressure, as low as may be 
desired, is kept up in the receiver, minimising receiver drop. It 
will therefore be evident that, with a given volume of steam, the 
three-cylinder engine has a greater advantage, both in a wider 
range of expansion as well as in larger cylinder capacity. More- 
over, the great advantage of having a constant supply of low-pres- 
sure steam at an almost constant pressure is clearly seen from 
the diagrams. This advantage also enables an engine to be 
designed non-condensing, to carry a receiver pressure as low as 
101b., or even lower, and when so doing it would be the nearest 
approach ible to a condensing engine in efficiency. 

The action and benefit of having two cylinders ps. ee into 
one can be more readily followed by observing the movements of 
the pistons of a model in the possession of the author. To 
recapitulate briefly. What the author has endeavoured to show 
is, that by merely adding a third cylinder in the way described, 
using his proposed ratio, to any existing simple engine, not only is 
economy enhanced by using an early cut-off in the high-pressure 
cylinders, but a wider range of expansion can be had from a given 
volume of steam. Moreover, when boiler pressure is increased it 
compensates for the loss due to back pressure, restoring the 


CYLINDERS IN RIEKIE ENGINE 


large cylinder capacity there is no reason why wheels with large 
diameter should Hore be retained, and so reduce piston speed when 
running fast trains. Indeed, for level line working it is practicable 
to have one type of engine for all trains, and a six-wheel coupled 
engine, with wheels 7ft. or even 8ft. diameter, is recommended. 

e author will now say a few words with reference to the way 
the engines are handled by the drivers. It is needless to 
point out that a starting valve is not required with this 
system. When the engine is put in motion and the receiver 
is charged with steam, the driver at once links up the high- 

ressure lever, no matter what the load may be; indeed, he 
is forced to do so to prevent the safety valve fixed to the low- 
pressure receiver blowing off—this valve is set to blow off at 80 1b. 
pressure—moreover, the power of the engine would be greatly in 
excess of the adhesion, and the wheels would be slipped were he 
not to do so. 

The engine first built, viz. 566, had notches cut in the quadrant 
up to 30 per cent. only. A small cylinder was connec to the 
lever, and received steam from the receiver, and so forced the 
lever back to 30 per cent. immediately the engine was put in 
motion, so that the driver was compelled to work expansively at 
all times. This was not repeated in the second engine, as it was 
found the driver was only too anxious to link up as quickly as 


There is absolutely no guesswork whatever; the nicety with 
which the engine responds to the fall and rise in pressure requires 
to be seen to be realised. 

The drivers are charmed with the ease with which the work is 
done, and can scarcely conceive they are not working a simple 
engine ; indeed, they treat and handle it in every way similar to a 
simple one. 

_ In addition to the great power and economy in steam consump- 
tion that is brought about by the adoption of this system, there is 
still one more, and, in the opinion of the author, a most important 
one, and is the remarkable reduction in wear and tear to boiler and 
machinery that may be expected from an engine when working on 
heavy grades, for it is when so working that the excessive wear and 
tear to these are prominently brought to notice, the former due to 
heavy blast, and the latter to the cranks being placed at 90 deg. 
The heavy blast is a necessity, so that the boiler can be forced to 
generate steam to make up for what is now wasted up the chimney 
and causes the tubes to leak ; the constant use of the tube expander 
so stretches the tube plate that it is soon ruined, not only causing 
great loss in having to renew the tube plate, but in laying the 
engine up whilst repairs are being done to the boiler. The early 
cut-off advocated retains steam in the boiler, so that a heavy blast 
is not a necessity, as at present ; moreover the soft blast not only 
greatly enhances the life of the tube plate, but dispenses with the 
necessity for a spark arrester. The wear and tear due to 90 
deg. cranks is so deplorable that only those who have had 
to attend to the repairs of engines that have had to exert a 
Maximum power can have any conception as to the real 
state of affairs; the great damage referred to is that known as 
pounding. Unfortunately the greater the power applied to two 
cranks the more frequently has the engine ehe laid up for repai 
and is due to the two cranks being alternatety at work above an 
below the axle ; even on level-line working the wear and tear is 
becoming excessive, now that goods engines are being designed to 
exert great power. In engines worked by the author this wear takes 
place after running 25,000 miles, the engine then having to be thrown 
out of work until the whole of the six tires are turned up, reducing 
the diameter of the wheel by 1}in.. The engine referred to fs the 
ordinary six-wheel coupled, which is becoming so universal, and has 
cylinders 18in. by 26in., and six wheels 54in. in diameter. The 
introduction of three cranks to a locomotive having the three 
cranks on one axle at 120 deg. apart gives a better turning effort, 
and reduces wear considerably, and is offered as a solution of the 
trouble. The introduction of the four-crank engine is on this 
account strongly commendable ; unfortunately, it cannot survive 
long, for it is not practicable to fit in cylinders that will allow of 
economy in steam consumption, and still have a cylinder capacity 
— enough successfully to deal with the ever-increasing loads of 

rains, 

_ In conclusion, the author would like to point out that the system 
is applicable to all designs of engines, and is as suitable to the 
smallest steam motor as it is to the largest stationary or marine 
— and places any one type of engine on an equality with 
another, 


WATER-TUBE BOILERS. 


THE list of vessels fitted with water-tube boilers published in 
our impression for July 13th was prepared with the utmost care ; 
its compilation occupied a long period, and it was thoroughly 
revised down to the latest minute. We regret that, nevertheless, 
some errors have crept in, particularly as regards small craft, 
which as far as possible we now correct in the light of information 
since supplied us, The Bramble, Britomart, Dwarf, and Thistle, 
1300 indicated horse-power, are fitted with Yarrow boilers ; the 
Espiegle, 1400 indicated horse-power, has Babcock and Wilcox 
boilers ; the Pelorus, 7000 horse-power, has Normand boilers ; the 
Prometheus, Perseus, Pandora, and Psyche, 7000 horse-power, have 
Thornycroft boilers ; the Pegasus and Pyramus have Reed boilers ; 
the Syren, Fervent, Zephyr, and Speedwell have Reed boilers; 
the American battleship Ohio has Thornycroft boilers; the 
Pactolus, Pomona, Pellicano, 3000 indicated horse-power, and the 
Fulmine have Blechynden boilers; Coatit, 8000 horse-power, 
Minerva, 4000 horse-power, Nuova Argodat, 12,500 horse-power, 
and the Sturgeon, Starfish, and Skate—not included in our list— 
are to have Blechynden boilers. We shall be obliged to any of 
our correspondents for further corrections if any are required. 


NEW HIGH-SPEED PADDLE STEAMER. 


THE speed trials of the passenger paddle steamer Balmoral, 
which the Southampton, Isle of Wight, and South of England Royal 
Mail Steam Packet Company, Limited, has just added to its fleet, 
from the stocks of Clyde builders, were run on the Firth of Clyde 
on the 10th inst., and are notable, not only on account of the high 
rate of speed attained, but as marking an innovation in the con- 
ditions under which such vessels are usually tried. The vessel was 
loaded with coal, spread over the decks mostly, to the extent of 
40 tons—in addition, of course, to her requisite complement of 
bunker and stores, &c.—representing the equivalent in weight of her 
full passenger capacity. Thus loaded, she attained, on the measured 
mile, a speed of 19°51 knots, or approaching 224 statute miles ; 
while as the mean of four runs, with and against the tide, her speed 
was almost 194 knots. Over a period of three hours’ continuous 
steaming the engines maintained the same number of paddle revo- 
lutions. Her dimensions considered, the Balmoral is one of the 
swiftest paddle steamers afloat. Her length is 236ft.; beam, 
27ft. 4in.; and depth, 10ft. 9in. Her mean draught loaded is 
5ft. 4in. Her engines are of the diagonal compound, direct-acting, 
surface-condensing type, the cylinders being 364in. and 68in. by 
5ft. 6in. stroke. Steam at 110 1b. pressure is supplied from a 
haystack boiler of Horton and Sons’ improved high-pressure 
type, similar in construction io those recently fitted in Mr. 
MacBrayne’s well-known passenger steamer Columba. The 
Balmoral was contracted for by Hutson and Sons, Limited, 
Glasgow, who supplied the engines and boiler, while the hull was 
built by S. McKnight and Company, Limited, of Ayr. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
Lave been made at the Admiralty :—Chief Inspector of Machinery, 
Sir Albert J. Durston, K.C.B., granted commission as Engineer- 
in-Chief of the Fleet, with seniority of June 29th. Deputy- 
Inspector General Henry T. Cox, to Plymouth Hospital, to date 
April 1st. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—The Secretary 
announces that it is expected that many members of the 
American Institute of Electrical Engineers will accept the invita- 
tion of this Institution to spend a few days in London on their way 
to the joint meeting in Paris on the 16th of August. Arrange- 
ments are in progress for :—(«) A trip up the Thames in electric 
launches from a starting point to be reached by railway, with a 
luncheon at a river-side hotel, on Sunday, August 12th. ‘The price 


possible, A pressure gauge is fitted on the cab, and is ce 
to the receiver, so that it isa guide as to the work that is done by 
the engine. The pressure recommended to be at all times carried 
in the receiver is 201b. Should the driver wish to reduce or in- 
crease speed, he manipulates the regulator handle, or reversing 
lever, or both, until the pressure falls below 201b. If, on the 
other hand, he wishes to increase s , he opens the regulator, 
or puts the lever forward until the pressure rises above 20 1b. 


of tickets will depend upon arrangements now in progress, but wilt 
not exceed £2 2s. each ; it is hoped that it will be considerably less. 
(4) A dinner in London on the evening of Monday, August 13th. 
Price of tickets about 25s., inclusive of wine. (c) Visits to works 
in and around London on Monday and Tuesday, the 13th and 
14th of August. It is hoped that ladies will accompany members 
in both the river trip and the dinner. 
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THE MOTOR CAR CONGRESS IN PARIS. 


Buiipers of mechanically-propelled road carriages are 
so much in the habit of making exaggerated claims for 
their vehicles, which are rarely if ever warranted by 
actual experience, that those outside the industry may 
have some reason for expressing doubt as to whether the 
motor car in its present stage is capable of giving entire 
satisfaction. Despite the accumulated experience of 
makers and users, and the trials and experiments which have 
been carried out during the past five or six years, there 
is still very little known about the theory of the motor 
car. As fhe industry is a new one and has given rise to 
entirely new problems, progress has necessarily been ex- 
tremely slow, but it was supposed to have now reached 
a point when makers would at least find themselves no 
longer groping in experimental darkness and would have 
been able to lay down definite rules for guidance in 
the manufacture of mechanical carriages. It was hoped 
that the first international congress held in Paris last 
week would have reported satisfactorily upon the condi- 
tion of the motor car, and have given some indication of 
the lines on which it would undergo a rapid development 
in the future. Unfortunately, these expectations are far 
from being justified. At the inaugural meeting in the 
Palais des Congrés, the president, M. G. Forestier, con- 
fessed that an inspection of the motor cars in the 
Exhibition showed him that the Congress would have 
plenty of work to do in order to put makers in the right 
way of turning out satisfactory vehicles. He evidently 
believed that wisdom lay in the multitude of coun- 
sellors, but when the members of the Congress began 
to tackle the various questions submitted to them 
they found that they knew less about the matter 
than the makers themselves. M. Forestier touched the 
spot when he said that the ideal motor car must be simple 
and cheap and all the parts made to template, so that 
when the tourist was on the road he would be sure of 
finding exchange parts at the nearest bicycle or motor car 
agency. At present every motor car is made up of 
patented parts, and builders seek to render their respec- 
tive vehicles as exclusive as possible. If the mechanical 
carriage is to become popular all these patent devices 
must give way to a simple motor and simple transmission 
gear, but it is to be feared that while manufacturers try 
to protect themselves with patents we shall have to wait 
a long while for a car embodying ail the elements of 
simplicity. 

As the Congress only held five sittings it was impossible 
to discuss fully all the questions submitted, but neverthe- 
less a considerable amount of work was got through, 
though we do not think that on the whole it is likely 
to be of much profit to the industry. The programme was 
divided into five sections as follows:—Steam, internal 
combustion and other motors; electric motors; power- 
transmission gears, underframes, and carriage work; 
axles, wheels, and tires, and tractive effort; historical, 
economical, and international questions. Each subject was 
introduced by one or more reports by experts, and a curious 
thing about them was the refusal of the authors to 
commit themselves to any definite opinions. The various 
problems were merely touched upon, with an expression 
of regret that no trustworthy data were available to allow 
of their arriving at a definite conclusion. This indeed 
sums up the whole work of the Congress. The result 
must be held as rather discouraging in view of the large 
number of trials that have been carried out with all 
classes of motors and mechanical vehicles, and the pro- 
blems are indeed so complex, and have to be regarded 
from so many different standpoints, that it is extremely 
difficult to arrive at a satisfactory conclusion. The only 
part upon which the Congress was prepared to commit 
itself was the restricted employment of steam generators 
for motor cars. After M. Amedée Bollée had read his 
report on steam boilers, the secretary, Comte de Chasse- 
loup Laubat, presented a motion in favour of reecommend- 
ing motor-car builders to employ water-tube boilers for 
heavy steam cars, and internal combustion engines for 
light vehicles, by which it was implied that steam was not 
suitable for small vehicles. This motion was strenuously 
opposed by Major Howard, one of the American delegates, 
who said that 2000 light steam cars were running in the 
United States, and were giving satisfactory results, while 
he had just tried a new French steam carriage which was 
even superior to those built across the Atlantic. The 
Congress was at length induced to accept Major Howard's 
amendment, which simply recommended the carrying out 
of an investigation into the respective merits of water and 
fire-tube boilers; but they carried another motion, in 
spite of the American delegate’s protest, condemning the 
employment of spirit or other liquid fuel for firing steam 
boilers, which by mixing with air at the ordinary tem- 
perature would be liable to cause accidents. There was 
no discussion whatever upon steam cars, and there could 
be no illusion as to the opinion of the majority of the 
Congress upon this form of motive power, for all the 
attempts which have been made in France to organise 
public services of steam cars have failed with scarcely an 
exception, though they are being successfully used by the 
military authorities with whom the question of cost is 
not, of course, an important matter. The difficulty lies 
in carrying a big enough load to make the venture pay, 
since in districts which are not served by the railways 
the traffic is usually very restricted. M. Amedée Bollée, 
who built the first steam car in France a quarter of a 
century ago, said that his experience had been that a 
steam car selling at 14,000f. cost about 15,000f. for 
repairs, and at the end of five years it was only fit for the 
scrap heap. 

This was not the only illusion which was dispelled at 
the Congress, for during the discussion upon electric 
motors details were given as to the results of the trials 
of accumulators carried out by the Automobile Club de 
France last year. These reports were altogether dis- 
appointing. Only one of the batteries was said to have 
given anything like good results, and all the others 
entirely failed to fulfil the conditions of the trials. 


Count Kalowrat said that the foreign delegates were 
greatly disappointed, since the trials did not tell them 
what they wanted to know—that is to say, what was 
the lightest battery in relation to the capacity. The 
discussion was carried on almost entirely by the foreign 
delegates, who urged that a distinction should be made 
between heavy and light batteries—that is to say, those 
weighing 100 kilos. and 80 kilos. respectively—and that 
each should be submitted to a different régime of dis- 
charge, as it was obviously unfair to test the lighter 
batteries under the same conditions as the heavy. 
It was decided that in future trials this should be 
done. The discussion then turned upon the advis- 
ability of employing heavy batteries with greater 
durability for town vehicles and light batteries for touring 
cars, and a recommendation in favour of this distinction 
was adopted. On the whole, however, it--was evident 
that the Congress was not satisfied with the adaptability 
of the existing types of accumulators for road carriages, 
and it did not seem to look forward with much confidence 
to the carrying out of improvements which would increase 
their capacity and durability. With regard to transmis- 
sions, underframes, and carriage work, there was nothing 
new, with the exception of a pneumatic transmission 
described by M. H. Crouan, which is of very ingenious 
construction. For each speed he has two spur wheels in 
contact, one of them running loose, and this loose wheel 
is placed between two discs, one of which is fixed and 
the other moves on the shaft longitudinally. The latter 
disc is separated from another by a space of about half a 
millimetre, containing a leather disc let into a grooved 
face. Above one of the combustion chambers of the 
motor is a valve admitting the gases into a small recep- 
tacle which communicates with the hollow shaft carrying 
the discs and loose wheel. With each explosion in the 
motor gas enters the receptacle until it is at the same 
pressure as in the cylinder, and when this equilibrium is 
established no more gas can enter. To operate the gear 
the compressed gas in the receptacle is admitted into 
the hollow shaft and presses the leather dise outwards 
against the disc with a horizontal movement, which 
in its turn presses against the loose wheel, with the 
result that it becomes fixed. A separate arrangement is 
needed for each speed. This, of course, complicates the 
mechanism, but it has the advantage of changing the 
speed without any shocks or jarring, and owing to the 
considerable pressure brought to bear upon the loose 
spur wheels, its action is said to be instantaneous and 
unfailing. 

The difficulty of getting trustworthy data with respect 
to the working cost of motor cars was seen in the report 
presented by M. Perissé, who went to every possible 
source of information ; but while some makers refused to 
tell him what he wanted, others gave information in so 
many different ways that the results could only be arrived 
at more or less approximately. He concluded, however, 
that a service of steam cars ought to be worked ata 
profit, but M. Forestier, who has conducted all the heavy 
car trials held in France, said that the figures were too 
optimistic, and that they could not get over the fact that 
the steam car would never be so economical as the 
draught horse, which was capable of doing 5000 times its 
weight in work in the course of a day. This expression 
of opinion was another surprise for a good many members 
of the Congress, who were under the impression that the 
steam car was going to suppress the horse for draught 
purposes. In speaking of steam cars, M. Forestier 
alluded chiefly to the types of vehicles constructed in 
France for carrying a load of one or two tons. Some 
interesting data were also afforded in the reports and dis- 
cussions upon the tractive and other efforts to which 
motor cars are subjected, but here, again, there was a 
very wide diversity of opinion: for while some condemned 
ball and roller bearings for the heavier cars, others 
favoured them, though on the whole it was held that 
experiments had shown that for heavy cars there was 
little advantage to be gained by using ball or roller bear- 
ings on the wheels. The difficulty lay chiefly in keeping 
a perfect alignment of the bearings when supporting a 
heavy load, and when the bearings were at fault they not 
only lost their efficiency, but were a source of serious 
danger. Another interesting question was raised by M. 
Forestier, who said that there was a disadvantage in using 
very broad tires on motor cars. Broad tires had the 
advantage of reducing resistance due to compression on 
the road, but this advantage was lost through the friction 
of the outsides of the tire when turning. It was there- 
fore desirable to employ tires of moderate width. The 
Congress concluded its sittings by making a series of 
recommendations, which would be reported upon and 
discussed at a future congress. The Paris Committee 
was charged with the task of preparing these reports, and 
fixing the date of the next meeting. 
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Tur widening of the gauge of the Beira Railway to 
3ft. Gin., the standard of South Africa, has been completed. 


LITERATURE. 


The Reclamation of Lands Tidal Waters. By ALEXANDER 
Brazetey, M. Inst. C.E. Crosby Lockwood and Co. 
1900. Price 10s. 6d. net. 

Tue only existing text-book on the subject of embanking 

lands from the sea, that of the late Mr. John Wiggirs, 

has for some time past been out of print. To bring this 
work up to date would have required such extensive 
alterations that the publisher thought it better to have 
the subject entirely recast, and entrusted the doing of this 
to the author of the work now under notice. All that 
was of permanent value in Mr. Wiggins’ book has been 
retained, and the subject has been brought up to date by 
new matter added by the author. The book shows ina 
concise way what has to be done in reclaiming land from 
the sea, and the best way of doing it. The information 
that has been added has been derived largely from papers 
contained in the ‘‘ Minutes of Proceedings”’ of the Insti- 
tution of Civil Engineers, and of the kindred society in 

Treland ; and- of the Surveyor’s Institution; and also 

from books on the drainage of low lands and the reclama- 

tion of the fens published since Mr. Wiggins’ book was 
written. 

The book is divided into nine chapters, the first 
being introductory, and dealing generally with sea bank- 
ing, as practised in this country and in Holland, and the 
cost of banking, as regarded from a commercial point of 
view ; the other chapters deal with the characteristics of 
land fit for embanking and the position on the coast; the 
construction, dimensions, and slope of banks; the diffi- 
culties of closing, and protection of the sea face; the 
drainage of the land enclosed, with examples and illustra- 
tions of sluices; maintenance and repair, and the cost of 
the same ; raising and enriching land by the admission 
of tidal water, or warping; preparation of the enclosed 
land for cultivation ; examples of enclosure, with value of 
land enclosed ; and the legal position of frontagers, &c. 

The book contains a great deal of practical and useful 
information which cannot fail to be of service to 
engineers entrusted with the enclosure of salt marshes, 
and to landowners intending to reclaim land from the sea. 
At present the general depression in agriculture, and the 
low rents obtained, do not offer much temptation to land- 
owners to spend money in the reclamation of land. The 
managers of the Crowen estates, and those of some of the 
large hospitals in London who own estates on the sea- 
coast, and were tempted by the high prices which land - 
fetched a few years ago to enclose large tracts of 
marshes «djacent to their property, could reveal results 
of a very unsatisfactory character ; and so also could the 
shareholders in several companies that obtained Parlia- 
mentary powers for the same purpose. In some of these 
cases the unsatisfactory results that have been obtained 
have been due to want of knowledge and experience in 
this particular class of work, which might have been 
obviated by a study of the principles as to reclamation 
laid down in Mr. Beazeley’s book and of the facts there 
given. From this point of view it is to be regretted that 
a fuller description of some of the larger reclamation 
schemes has not been given, and some of which have 
been commercially failures due to the cost and difficulties 
of sea banking being under-estimated and a misapprehen- 
sion of the character of land suitable for enclosure. 

As the population of this country is increasing at a 
rapid rate, land, and especially fertile land such as old 
marshes afford, must increase in value, and it may be 
hoped that the day is not far distant when it will be 
found commercially profitable to reclaim the large area 
of rich land which exists on many parts of the coast 
of this country, but which is now covered by the tides. 
The author, in his preface, very truly states that foot- 
notes have a tendency to distract the attention of a 
reader, and he has therefore collected in an appendix 
the references to the author’s quoted and other notes, 
to which the readers’ attention is directed by a number 
placed in the text. It is a question whether the 
remedy in this case is not worse than the disease, for 
however distracting it may be to have to look from 
the text to the bottom of a page for a note, it is still 
a so to have to hunt these up at the end of the 


Sewage and the Bacterial Purification of Sewage. By SamurL 
Ripeat, D.Sc., &e. London: Robert Ingram, Pleydell 
House, Pleydell-street, 1900. 

Tue author in his preface tells us that he has been led to 

the view that a résumé of the various bacterial processes 

of sewage disposal would be acceptable to a wide class of 
readers in this country. In this we are entirely at one 
with him. There has been a great want of a book which 
would discuss the various systems of sewage disposal by 
bacterial agency from an entirely independent point of 
view. In no book that we have yet seen has this been so 
thoroughly done as in the work now under review. This 
subject of bacterial treatment of sewage is of such young 
growth that there are many who still look upon it with 
distrust. To them Dr. Rideal’s book will possibly come 
as an awakening, and it will therefore serve the double 
purpose of helping those who search for knowledge and 
converting those who already believe they have the true 
knowledge. At all events there are but few engineers, 
whose business is in the least degree connected with 
sewage disposal, who will not read this book with the - 
greatest interest. 

The book contains some two hundred and sixty odd 
pages—remarkably few considering the scope of the 
work—and is divided into twelve chapters. The first of 
these is introductory, in which the characters of sewage 
and the primary methods of disposal are discussed. On 
this portion we need not dwell further than to say that it 
is an able and complete survey of the subject. The next’ 
two chapters, however, claim considerable attention. In’ 
them is set out in great detail the methods pursued 
during the chemical analysis of sewage and effluents. 
Here we find how best to take samples and the process of 
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analysis. One learns how to note the pe character, 
and the amount and composition of solid matter; and 
how to gauge the quantity of the free and albuminoid 
ammonia. Each particular constituent of sewage is dealt 
with in the same way, and we are told how to estimate 
the amount of chlorine, oxygen consumed, sulphates, 
phosphates, nitrates, nitrites, &c., and the s these 

lay in sewage and in sewage effluents is discussed. 
Naturally enough this leads up to the question of 
standards, and of what quality an effluent must be before 
it is discharged. Mr. Dibdin and his fish test is alluded 
to. Mr. Dibdin considers that if fish can live in an 
eftluent, this fact necessarily involves absence of poisons 
and the presence of oxygen. To this Dr. Rideal takes 
exception, and says that because a fish can live in an 
efiluent it does not follow that it is a good effluent. 
Fresh-water fish are gross feeders, and fish in large 
numbers are often seen to accumulate at the mouths of 
sewers. 

Chapters IV. and V. form what is probably the most 
complete discussion on the subject of the bacteria 
occurring in sewage and of the changes which the 
bring about in sewage, that exists in a work of this kind. 
The whole question of plate culture and microscopic 
examination is gone into minutely. We learn how to 
produce plate cultures, anaérobic cultures, streak cultures, 
stab cultures, shake cultures, roll cultures, and surface 
plate cultures. Then come the microscopical examina- 
tion and staining, and in this connection the letterpress is 
assisted by excellent half-tone blocks of cultures. Lists 
are given of bacteria known to occur in sewage, of the 
organisms in bacteria beds and oxidising filters, and of 
other organisms which affect purification. Then it is 
sought to answer the question whether or not pathogenic 
organisms can withstand and survive the treatment to 
which the sewage is subjected. After considerable dis- 
cussion the author sums up with the following remark :— 
‘It may, therefore, be concluded that the greater the 
aération and nitrification, the less is the possibility of the 
survival of pathogenic organisms.” 

It is impossible for us in the space at our disposal to 
follow Dr. Rideal through his most interesting account of 
the changes produced by the various species of bacteria. 
It is one of the most interesting chapters of the whole 
book, and is worthy of the most careful reading and 
study. The following description of what happens to 
sewage during treatment describes with wonderful clear- 
ness exactly what happens:—When fecal matters 
are first discharged, the earliest changes must be 
aérobic, because of the free oxygen contained in air and 
water. The consequence is that one often finds nitrates 
in small quantities in moderately fresh discharges. As 
soon as all the free oxygen has been used up, these 
oxidisation changes come to an end, and the teria, 
which require air, in part disappear and in part remain 
quiescent, to resume their functions at a later stage. 
Then it becomes the turn for the anaérobic organisms to 
inultiply, and then the nitrate is reduced to nitrite, the 
nitrite to nitrogen, and the liquefaction and hydrolysis 
changes will proceed. This is the condition in which 
sewage generally arrives at disposal works, and the 
first, or anaérobic stage, of the treatment proper com- 
mences. In the second stage aération is to be en- 
couraged, so that the aérobic bacteria may act, and 
ammonia and carbonic acid be produced with the help of 
some of the anaérobic forms. In the third stage, with 
the provision of a still larger quantity of oxygen, the 
nitrifying group will get rid of the remaining products. 
Dr. Rideal sums up the whole series of operations in one 
table, which we give below :— 


Characteristic 


Substances scar with. products. 


Initial— 
Transient aérobic} Urea, ammonia, and 
changes by the| easily decompos- 
oxygen of the} able matters, 
water - supply 
gd passing 


First stage— 

Anaérobic liquefac-| Albuminous matters,| Soluble nitrogenous 

tion and cellulose and fibre,| compounds, phenol 
ydroly- 


tion by fats, derivatives, gases, 
sis, ammonia. 
Second stage— 


Semi - anatrobic| Amido - compounds,} Ammonia, _ nitrites, 
breaking down of| fattyacids,dissolved| gases, 
the intermediate} residues, phenolic’ 
dissolved bodies.| bodies. 


Third stage— 
Complete aération :| Ammoniaandcarbon-|CO,, H,0, and 
Nitrification. aceous residues. nitrate. 


“In ordinary bacteria beds,’ adds the author, “ these 
reactions are often reversed and confused, according to 
the periods of filling or rest, which allow the different 
bacteria to act in the same filter.” The various stages 
indicated in the table are further discussed in detail in 
the remainder of the chapter, which at the end contains 
the following remarks, which we consider of great im- 
portance :—‘ A large number of the published analyses 
of efiluents are vitiated:by the fact that the samples have 
not been analysed until some days after collection, fre- 
quently at the end of long transit by rail or other con- 
veyance, during which the agitation and inevitable 
contact with air will have considerably altered the com- 
position in a favourable sense. It is therefore desirable, 
wherever possible, to analyse an effluent within a very 
brief time from its collection, and the more important 
determinations should “-be made on the spot within a few 
minutes of the discharge.”’ 

Chapters VI. and VII. deal with irrigation and sewage 
farms; subsidence and chemical precipitation respec- 
tively, the latter subjects being discussed at length and 
with great ability. Chapter VIII. is taken up with the 


consideration of sterilisation by heat, chemicals, and 
electricity. In Chapters IX., X., and XI. detailed accounts 
are given of many bacterial installations, including those 
at Sutton, Oswestry, Leeds, Hampton, Exeter, of the 
Scott-Moncrieff system, of the Massachusetts experi- 
ments, and of many others which are of great value. The 
author has written most interesting accounts of the 
results obtained in each instance, which cannot but be 
useful to many engineers. The last chapter—XII.— 
deals with a number of subjects, all of them important. 
There are the consideration of the agricultural value of 
bacterial effluents, the treatment of storm water, distri- 
bution systems, and trade effluents. 

No word from us is needed to recommend Dr. Rideal’s 
book. His name is well known the world over, 
ead we need only add that the present work certainly 
ranks among the classics of the literature of sewage dis- 
aoe and is, in our opinion, one of the best, if not the 

st book on the subject ever yet published. 


SHORT NOTICES. 


The Filtration of Public Water ae By Allen Hazen. 
Third edition, revised and enlarged. First thousand. London: 
Chapman and Hall, Limited. 1900.—The first half of this work 
remains practically unaltered in this edition, but the latter half— 
that dealing more a ly with coagulants and with rapid 
mechanical filtration—has been a re-written and enlarged 
to represent the present knowledge on the subject. The re-written 
chapters include those on turbidity and colour, and the effect of 
mud on filters; coagulation of waters; mechanical and other 
methods of filtration ; removal of iron ; water supply and disease, 
&c. The autkor is well up to date with his facts and statistics, 
and much useful matter is contained in no less than nine appen- 
dices, which occupy just about a third of the whole book. The 
work will probably be of most value to those who desire to have 
the latest available information as to the progress of mechanical 
filtration. Great pains have evidently been taken with the pre- 
es of the book, and the paper, printing, and illustrations 
eave nothing to be desired. 


THE BLACKHEATH AND GREENWICH ELECTRIC 
LIGHT COMPANY’S CENTRAL STATION. 


Tue Blackheath and Greenwich District Electric Light 
Company, Limited, whose generating station and system of 
distribution form the subject of this article, started life by 
obtaining a provisional order empowering it to supply elec- 
tricity in Greenwich and Blackheath about the year 1897; 
but no active steps were taken to put into operation the 
powers and obligations of its order until 1898. 

The London Electric Supply Corporation had already 
obtained powers to supply alternating current in the Green- 
wich area, and the Board of Trade, in the exercise of their 
discretion, limited the Blackheath Company to direct current 
supply throughout, but cas ara 4 consented to allow it 
to supply alternating current in that part of the district 
with includes Blackheath, Lee, Charlton, Kidbrook, and parts 
of Lewisham and Eltham, still reserving the original limita- 
tion as to a direct supply in Greenwich. 

One of the terms imposed by the local authority, as being a 
condition of its consenting not to oppose, was that the com- 
pany should within two years of the granting of the original 
order apply for similar powers covering a very much extended 
area, and embracing some small villages that could not other- 
wise hope to get any electric light for many years to come. 
The extended area covers seventeen square miles, and 
although this company has not applied for what is popularly 
described as a Power Bill, such as the Tyne-side, Durham, 
South Lancashire, and others recently before Sir James 
Kitson’s Committee in the House of Commons, its obli- 
gations and prospects are in many ways identical, and the 
problem it had to face was to some extent complicated by 
the fact that it was compelled to supply direct current in the 
Greenwich area. 

The problem was very thoroughly considered, with the 
result that it was decided that, having: regard to all the 
circumstances, a two-phase alternating system would be 
better suited than any other to the requirements of the dis- 
tricts embraced, more especially as the company was 
approached by a local tramway congo to supply power for 
driving the tramways so soon as the company » at have 
obtained the necessary parliamentary sanction. 

These powers have since been granted, and the company 
will, therefore, be probably called upon in the immediate 
future to supply current to the cars from the same station 
that now supplies the lighting load, 

A site, covering 2 acres 1 rood and 4 poles, having a frontage 
to the river at Blackwall Point, was obtained, and although 
situated on one of the boundaries, it was apparent that the 
advantages of coal supply, condensing . facilities, &c., would 
more than compensate for loss in transmission on the trunk 
cables; but for some presumably good but non-apparent reason, 
having purchased asite with these advantages, it was forthwith 
decided tomake no use of them, and at the present moment the 
steam is not condensed, and the transferring of the coal from 
the barges to the bunkers is done entirely by hand, and must 
cost £200 or £300 a year or more. 

The original scheme included, in addition to the rails on 
the wharf, a coal conveyor, by means of which a 600-ton 
collier could have been pen f in twenty-four hours into a 
700-ton bunker situated immediately over the boilers, and it 
is to be hoped that something of the kind will be adopted in 
the near future. The penny-wise policy of cutting down 
capital expenditure in labour-saving appliances has so often 
been condemned, and is so palpably unfair to the shareholders, 
that it is to be hoped that the company will take the earliest 
opportunity of abandoning it in favour of more rational 
methods. 

The question of condensing is one which has been very fully 
discussed, and the policy in electric light stations has almost 
universally been to postpone the expenditure on the condens- 
ing plant until the load is large and comparatively constant. 
There are, indeed, electric light stations in this country in 
which the condensing plant put in is so large that the steam 
required to drive the air pumps is more than the amount 
saved by condensing, and they are consequently used only for 
perhaps three or four hours a day. The result is that. the 
amount of capital that remains unproductive for twenty hours 
a day is increased, although the actual total spent on plant is 
slightly less than if the top load were dealt with non-condens- 
ing, or to be more accurate, might be less if the introduction 
of condensers actually reduced the expenditure on generating 


lant. 
, As a rule it is not until the station has passed through the 
lean years arid is established as a successful undertaking 
that any attempt-is made to increase the year’s dividends by 


reducing the coal consumption in this way. To digress for a 
moment, let us assume that the expression “load factor”. 
means the ratio of the average to the maximum possible rate 
of production. We shall probably be justified in stating that 
with the existing load factor the coal consumption at Black- 
heath is equivalent to 25 lb.—Welsh steam coal—per unit 
sold. It will be admitted that the load factor will materially 
improve as time goes on, and that the coal per unit sold will 
be reduced. At the present moment with a bad load factor 
the coal consumption is a larger item in the total cost of 
production than it is ever likely to be again, and it would 
therefore seem to follow that it is more important to reduce 
the coal consumption now than later on, when the conditions 
of the load have so far improved as to make the coal a small, 
instead of as at present a large proportion of the total cost of 
production. 

(1) Condensing plant, provided that it is capable of dealing 
with the average load over a twenty-four hours day. If, as 
is reasonable, we assume (1) a 10 per cent. load factor; (2) a 
coal consumption of 16 lb. per unit; (3) a saving of 20 per 
cent. due to condensing ; (4) maximum load of 500 kilowatts, 
then it follows that our total saving per annum equals— 

500 x 10 24 x 365 16 20, 
100 2240 100 


= 626 tons of coal saved per annum. 

(2) If, on the other hand, a condensing plant is provided for 
condensing the maximum load, this can only be used economi- 
cally for two hours per diem. 

Then on the same basis, except that the coal consumption 
per unit must be taken as 8 lb., since the rate of production 
reduces this figure, we have as our total saving per annum 

500 | 2 x 365 8 20 


1825 
= 260 tons of coal saved per annum. 


The company’s site has a frontage to the river of 227ft., 
and a substantial timber and concrete wharf has been built. 
The front piles, 38ft. to 45ft. long and 13in. square, 
are driven at 9ft. 9fin. centres with a batter of one in 
twenty-four, the wing wall piles being 12in. by 12in. with 
10in. centres. A line of 6in. thick sheet piling is carried the 
whole length of the wharf, the top of it being embedded in 
concrete. The bearing piles are Yin. by 9in., the anchor 
= are 12in. by 12in. All piles were driven till the last six 

lows of a 20 cwt. ram falling 6ft. drove them less than 3in. 
Swivelling mooring hooks are provided, instead of the usual 
bollards. These hooks are anchored back diagonally, just 
below the surface of the concrete, to two of the main anchor 
piles. The wharf has a road-metalled surface, and a fall of 
12in. from the engine-room wall to the drains which dis- 
charge on to the river front. Fifty-six-pound Vignoles rails 
run from end to end, and two turntables are provided, one 
connecting with a set of rails running right inside the 
engine-room, so that machinery delivered by boat can be 
taken off the truck, under cover, by the engine-room traveller, 
and placed at once on the foundations. The difficulty of 
handling and erecting new machines is not asa rule suffi- 
ciently considered; but this arrangement meets the case 
very well, and should save. trouble and expense in the future. 
The other turntable communicates with another set of rails 
which runs down the side of the boiler-house over the coal 
bunkers, so that coal may be taken out of barges or colliers 
and shot straight into them. 

The station buildings are not in themselves interesting 
from an architectural point of view, but a great deal of diffi- 
culty was experienced in their construction at first, owing to 
the dangerous condition of the subsoil, which contained two 
veins of soft peat. 

The old river front consisted of an artificial clay bank said 
to have been the work of the Romans, but the ground 
behind this bank and several feet below the top of it was all 
made ground, and was very largely composed of soapworks 
refuse and soft rubbish; in fact, no solid bottom could be 
obtained for the walls or engine foundations without going 
down to the ballast, which was found at a depth varying 
from 28ft. to 35ft. below the finished surface of the wharf, 
which, according to Thames Conservancy regulations, is 
5ft. 6in. above Trinity high-water mark. 

The expense of taking the foundations to such a depth 
would have been enormous, and the results in a water-logged 
soil would have been doubtful, and it was consequently decided 
that the whole building should be built on piles. Pitch-pine 
piles have been used throughout uncreosoted. Another con- 
sideration that led to the adoption of the piles was the danger 
of causing damage to surrounding property by draining the 
water out of the subsoil. The entire block of buildings now 
stands on piles. These piles are arranged so as to distribute the 
load as equally as possible and carry approximately 20 tons each. 


For example, the steel stanchions supporting the gantry and - 


the roof on the east side of the existing engine-house will, 
when the engine-house is extended laterally, be called upon 
to carry something like 100 tons, and they are therefore sup- 
ported on five piles, each 30ft. long and 12in. by 12in. section 
fitted with 201b. steel-pointed shoes driven about 3ft. into 
the ballast. The heads of all the piles are cut off level Yin. 
above the finished surface of the excavation, which was then 
covered by a 3in. float of concrete, in which the heads of the 
piles are buried. 

Another feature of the buildings which we noticed is the 
fact that there are no skylights. The walls below the gantry 
are not available for windows, and the lighting has been 
effected by putting in windows in the walls between the roof 
and the traveller rails. P 

The buildings generally are very substantial, andeminently 
suitable for the purpose for which they were designed. A 
comparatively small additional expenditure would have been 
sufficient to make them more architecturally beautiful. This 

irit of rigid economy has not, however, been carried to excess, 
the engine-room walls are faced with white-glazed bricks, and 
all the brickwork is set in cement. 

The buildings at present erected include engine-house, 
boiler-house, pump-house, and shaft, and occupy an area of 
11,515 square feet. The inside dimensions are as follows :— 
Engine-house, 104ft. 2in. by 35ft. 7}in.; boiler-house, 
108ft. 6in. by 46ft. lin.; pump-house, — by 16ft. 6in. 

The boiler-house is designed to accommodate six Babcock 
and Wilcox water-tube boilers of 250 horse-power each, and 
two Green’s economisers. The engine-house-will accommodate 
the engines at present installed, togethée® with -an additional 
engine of any size from 500 to 1000 indicated horse-power, 
These engines we illustrate on page 60. 

(To be continued.) 
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RAILWAY MATTERS. 


Ir is rumoured in Hull that the North-Eastern Railway 
Company contemplates seeking parliamentary powers to construct 
an additional dock for the accommodation of the steamers which 
it proposes to run to the continental ports, 


Tue Trans-Baikal Railway was opened on Saturday 
last for public traffic, and has now into the charge of the 
State Railway Administration. This department will now have 
the control of 4245 working versts of the great Siberian system, 
exclusive of the Ussuri line of 807 versts. 


TwENTY out of twenty-six miles of railway between 
Chemulpo and Seoul were open for traffic last autumn. The work 
has been delayed by the building of a bridge of 2700ft. The part 
which is of wood—660ft.—is already completed ; the remaining 
2040ft., which will be of iron, will be finished during this year. 


Tue Italian Government has authorised the Italian 
Southern Railroad Company to invite tenders for 18 locomotives, 
121 passenger coaches, 1000 goods wagons, and 32 luggage vans. 
Foreign competition will be admitted. At the end of 1889 this 
company owned 1168 locomotives, 3969 passenger coaches, and 
21 "716 goods wagons. 


Ove hundred and sixty-four miles of new railway were 
constructed in Texas during the first six months of this year. 
Then follow Iowa, with 150 miles ; Mississippi, 119 ; Georgia, 117 ; 
California, 104; Pennsylvania, 103; South Carolina, 102; Okla- 
homa, 78; Minnesota, 77 ; and Arkansas, 62 miles. The heaviest 
building has been in the South and West. 


THERE were 231 train accidents in the United States in 
May last, in which 46 persons were killed and 132 injured. The 
accidents include 88 collisions, 134 derailments, and nine other 
accidents. Ten accidents were due to defects of road, 52 to de- 
fects of equipment, 55 to negligence in operating, 17 to unfore- 
seen obstructions, and 97 are “ unexplained,” 


Russia now possesses the control of 7309 versts—4874 
miles — of working railways. She has also under construction 
642 versts. In addition to these there are the 2429 versts of the 
Manchurian Railway, and the 47 versts of the Baikal circular 
line. The constructive work on several sections of the Manchurian 
line has been suspended, in consequence of the Boxer rebellion. 


Tue total length of new railroad built in the United 
States during the first six months of this year was approximatel 
2025 miles, divided among 190 lines. This is the preliminary esti- 
mate of the Railroad Gazette from letiers and telegrams received 
from a large number of the railroad companies. During the cor- 
responding period last year the mileage completed was only 1181, 
which was less by nearly 850 miles. 


At first sight it would seem remarkable that for station 
stops the American trains with one door to each long coach’ should 
require only about half as long as those in this country with a 
separate door for each compartment. Nevertheless, this appears 
to be the case. The average stop on the underground railways in 
London, for instance, averages about thirty seconds, but on the 
elevated railroads in New York the average stop does not exceed 
fifteen seconds. 


Tue locomotive building works of Robert Stephenson 
and Co., Limited, at Newcastle, will soon cease to exist. The firm 
is building a new and more extensive works on fifty-four acres of 
land at Darlington, close to the North-Eastern Railway system. 
With an entirely modern works it ought to be possible for this 
old-established company to show the world that, given an equall 
favourable opportunity, the British locomotive builder can sti 
hold his own in point of speedy construction, 


THE average mileage of the South Indian Railway = 
during the half-year ended the 3lst December, 1899, was 1025, 
or 7 miles more than that of the previous half-year. The gross 
earnings are below the average of the ten preceding half-years, 
but greater than those of the two preceding half-years. The 
working expenses are the lowest since the first half of 1893. Train 
miles run are less than in the preceding half-year, owing to the 
decrease in the number of goods and mixed trains, 


Tur Hyderabad, Godavery Valley Railway was opened 
for passenger traffic, and the first train left the Secunderabad 
Station on May 16th for Bosur, 118 miles from Secunderabad. 
There is still a good bit of work to be done on the Secunderabad 
yard. The Secunderabad division has not been ballasted—that is, 
there is no proper stone ballast under and between the road. 
Small lengths here and there have this stone ballast, the remainder 
sand, and this latter the first steady downpour will wash clean 
away, says Jndian Hngineering. 

THE capital and revenue accounts of the Madras Rail- 
way for the half-year ended the 3lst December, 1899, show that 
the mean mileage worked during the half-year was 843. The 
amount of gross earnings is, with the exception of the first half- 
year of 1897, the highest of the nine preceding half-years ; but 
worl ing expenses also show a marked increase, being in excess of 
any of the previous half-years under review, and amount to 
52°52 per cent. of the gross receipts. Gross earnings amount to 
Rs, 4°144 per train mile, or to Rs, 261°50 per mile per week, 


A curtous railway accident occurred in India lately. 
While a train was in Ruxaul Station a terrific storm commenced, 
and, according to a contemporary, although the brake was applied 
in the van and on the engine, the force of the wind was such that 
the train was driven along’the line. The engine dashed through 
the buffer stop at the end of the line, and travelled along about 
six lengths of rail laid end to end without fish-plate fastenings, 
After leaving these rails the engine ploughed along the embank- 
ment, and then came fortunately to a standstill, no great damage 
having been done, 


THE most notable passenger train accident in the United 
States in May was, perhaps, a derailment at Jenkintown, Pa. The 
verdictof the coroner’s jury was as remarkable, inits way, as were the 
circumstances of the accident, says the Railroad Gazette. At the 

ighway crossing where this train was derailed there was a con- 
siderable flood of water running over the track, together with 
some gravel which was washed down from a hill near the line, the 
flood being due toa 7 shower. In consequence of the pre- 
sence of water and gravel the jurymen seem to have been unable 
to decide just what caused the derailment ; and being determined 
evidently to make no mistake, they finally agreed to report that 
‘if the train had been stopped before the crossing was reached the 
accident might have been averted.” 


Ir is announced for the convenience and information 
of the public and the parties interested that the following dates 
have been a. proposed for the holding of local inquiries 
by the Light wang | Commissioners :—July 23rd, Kingston, Sur- 
biton, and District Light Railway, 1899, Extension, 1900; 24th, 
Hayling Island ; 26th, Norwich and Dereham; 30th, Bath and 
District ; 3lst, Bridgwater, Stowey, and S rsey. August Ist, 
Devon South Hams; 3rd, Mid-Anglian, 1899, Mid-Anglian— 
amending—-1900. September 20th, Rhyl and Prestatyn—Exten- 
sion ; 21st, Pwllheli and Nevin ; 22nd, Warri m and Runcorn ; 
24th, Windermere and District ; 25th, Blackburn, Whalley, and 
Burnley ; 26th, Wigan ; 27th, Hydeand Dukinfield. October 8th, 
Deanhead ; 9th, Nidd Valley; 10th, Durham and District, West 
Hartlepool—Extensions—1899 ; 11th, Jarrow and South Shields ; 
12th, Wales and Laughton, Barnsley and_District—Extension 
No. 2; 17th, Kidderminster and Bewdley ; 18th, Cleobury Mor- 
timer, and Ditton Priors; 25th, Swansea and District; 26th, 
Lianelly and District ; and 27th, Rhondda Valley. 


NOTES AND MEMORANDA. 


On June 80th last there were seventy-two warshi 
under construction in the United Kingdom, sixteen in royal dock- 
yards and fifty-six in private yards. Fifty-four of the vessels are 
for the British Government, and the remaining eighteen for foreign 
Governments. 


A nove. method of constructing large balance wheels 
for a peripheral speed of 10,000ft. per minute has been adopted in 
Germany. It consists in making the rim by winding a rectangular 
section steel wire on a cast iron spool. The results are said to 
have been satisfactory. 


An interesting experiment, it is stated, is to be made 
by a New York company under the auspices of the United States 
anne, in blowing up some old wrecks along the coast by the 
use of liquid air. The process and exactly how the explosions are 
to be accomplished have not yet been made public. 


THE average contract price paid for coal by the Man- 
chester Corporation Gas Committee for the ensuing year amounts 
to 5s. per ton increase, The total amount of coa] and cannel car- 
bonised last year was 400,000 tons, so that the increased price will 
represent an additional cost of £100,000, based on last year’s con- 
sumption. As a set-off the price of gas has been raised, and the 
income from consumers will probably be increased by £42,000. 


THE United States Bureau of Navigation states that 
during the fiscal year ending 30th June, 1900, the total tonnage 
officially numbered amounted to 417,034 tons gross. Complete 
figures will probably show that the actual additions to the 
American merchant fleet during the year have s the 
437,846 tons gross documented during the fiscal year 1874, when the 
law required all canal boats in domestic trade to be documented. 


TuE United States Vice-consul at Chemnitz states that 
Greece offers a good market for the export of gas motors of all 
kinds. The works of Athens and Pirzus deliver gas to their cus- 
tomers for industrial purposes at very low rates. The Greek 
mining industries have also increased in activity of late, causing 
a t demand for mining ines and apparatus. It will be of 
pe essen to makers and exporters of such machines to investigate 
conditions in the Greek market. 

TE new torpedo boat destroyer Viper, fitted with 
Parsons steam turbines, in her trials has set up new speed records, 
and has proved herself by far the fastest vessel afloat. She made 
six runs backwards and forwards in the hour’s trial, the mean 
speed of the six runs being 36°58 knots, while the mean of the 
two best consecutive runs was 36°85, This is a much better speed 
than that attained by the Turbinia, and makes the Viper by far 
the fastest craft of any kind afloat. The speed of 36°85 knots is 
equivalent to nearly 424 land miles per hour. 


From the returns compiled by Lloyd’s Register of 
Shipping, it a that, excluding warships, there were 499 
vessels of 1,262,313 tons gross under construction in the United 
Kingdom at the close of the quarter ended June 30th last. The 
particulars of the vessels in question are as follows :—Steamships, 
473, of 1,250,838 gross tons ; sailing ships, 26, of 14,475 tons gross. 
The present return shows an increase in the tonnage under con- 
struction of about 5000 tons, as com with the figues for last 
quarter, but a reduction of about 135,000 tons, as compared with 
the unprecedentedly high total which was reached in December, 


Very large consignments of English coal are being 
imported into France through the port of Calais, says the Standard. 
Several thousand tons per week have been discharged there for 
some time past, and this consists chiefly of steam coal such as is 
used in the Navy. The importation of this coal is so exceptional 
as to arouse the attention of the local Press. Train loads of 
English steam coal continue to be forwarded through Calais to 
Lens. This is the more remarkable as Lens is the richest coal 
centre in the North of France. The coal which is, it is believed, 
being imported from England into France is undoubtedly being 
stored for use in the French navy. 


At the acetylene works which supply the gas to the 
Hungarian street railway, chloride of lime was formerly employed 
as the purifying material. A mixture of chloride of lime and 
sodium plumbate containing an excess of alkali is now used. 
Chloride of lime alone is likely to cause the explosion of the gas, 
on account of the liberation of chlorine. A purifier c ed with 
anew mixture was opened after ten hours’ working. hen the 
upper grating, covered with lime, was removed, spontaneous 
combustion took place, and a long flame rose from the apparatus, 
but there was no explosion. Under these conditions, therefore, it 
may be said that the new mixture is not dangerous. 


WE have been notified that the title of the subject for 
discussion at the joint meeting of the Institution of Electrical 
Engineers and the American Institute of Electrical Engineers, to be 
held in the American Pavilion in the Paris Exhibition on the morn- 
ing of Thursday, August 16th, is, ‘“‘The relative advantages 
of alternate and continuous current for a general supply of elec- 
tricity, especially with regard to interference with other interests.” 
We understand it is specially desired to discuss how far inter- 
ference with other undertakings, rather than ordinary commercial 
and industrial conditions, will come to be a determining factor in 
the selection between continuous and alternating currents, 


In a paper on “ Fly-wheel Explosions” read before the 
American Association for the Advancement of Science, the author, 
Mr. C. H. Manning, gave some Aes gre relating to wood-rimm 
wheels for this purpose. He stated that for the same weight, pine 
wood has a much greater tensile strength than cast iron, and is, 
therefore, much safer for a fly-wheel. An experience of ten years 
with many such fly-wheels has satisfied him that for engines run- 
ning at a s' of 100 revolutions per .minute or less, a properly- 
construc wood-rimmed fiy-wheel is much the safer. Some 
twenty wheels, ranging from dott. to 30ft. in diameter, and from 
30in. to 120in. on the face, have been built, and in no case have 
they given any trouble. 


FurtueEr penalties were imposed on the Manchester 
Corporation at the County Police-court for their prolonged delay 
in adopting an adequate peer, scheme, a summons having been 
taken out by the Mersey and Irwell Joint Committee in respect of 
the pollution of the Irwell by city sewage. Mr. Yates, Q.C., the 
stipendiary magistrate, said that, having regard to what had been 
said on behalf of the Corporation—that plans and specifications 
were being prepared, and that the whole question would be dealt 
with in September—the Court would not impose penalties for all 
the days stated in the summons, but the Corporation must be fined 
£50 for each of five days. If nothing was decided in September 
the Bench would have no option but to impose penalties, if asked 
to do so, de die in diem. 


A crecuLaR has been issued to coal owners in 
Lancashire and Yorkshire, and others immediately concerned in 
the industry, stating that, although there is no apparent scarcity 
of fuel at the present time, the country is undoubtedly on the 
verge of another coal famine. The colliers during the past twelve 
months have not kept pace with the increasing demand consequen 1 
upon the enormous activity throughout the coal-mining industries, 
and they have practically no stocks to fall back upon. The diffi- 
culties of the colliery owners are said to have been vated by 
lessened energy on the part of miners, following on a higher rate 


of wages, and the former complain that the output has from this 
cause alone fallen fully 10 
some instances the action 
20 per cent, 


r cent. below the average, while in 
miners has resulted in a restriction of 


MISCELLANEA. 


Durine the last three or four years cycling in Smyrna 
has made great strides, notwithstanding the unsatisfactory state of 
the roads, At first the United Kingdom furnished the greater 
number, but now the machines come chiefly from the United 
States, which furnishes about 50 per cent., the United Kingdom 
sending 25 per cent., and the remainder coming from Germany, 
Belgium, and France. 


A LARGELY attended meeting of the Newcastle branch 
of the Amalgamated Society of Engineers was held on Saturday 
in Newcastle. The business was to receive and consider reports 
from the delegates appointed to the Central Committee on the 

uestion of advance of wages. The p ings were private. 
t will be remembered that the employers have all along refused 
the advance asked for by the men. 


A DEPUTATION of engineers at the Royal Small Arms 
Factory, Enfield Lock, waited upon Col. Watkin, the superin- 
tendent, last week with regard to the meee of overtime owing 
to the intense heat. This was granted. The employés—numbering 
consequently overtime is compulsory. Now, it is ex: this wi 
be suspended until the summer months are over. 


An inspection of the Greek fleet has shown that only 
three armoured vessels and the armoured gunboat The George, 
are fit for service, says the Vienna correspondent of the Standard, 
The Greek Press accordingly proposes that a lottery should be 
started to obtain the means for building new vessels and recon- 
structing the old ones—a proposal from which, it is said, the 
Government is not averse, as it is anxious to bring the fleet up to 
the strength of that of Turkey. 


It is considered remarkable by Dunn's Review that the 
vast iron industry of the United States has been thrown from un- 
precedented activity into great depression, with many works closed 
and prices smaller by one-fourth, with an agg ate of failures in 
that industry for three months of under 30, ols. For the first 
half of the year the aggregate commercial failures numbered 
5332, with liabilities amounting to 74,747,452 dols., against 4853 
and 42,062,933 dols. in the previous year. 


Tue Gaulois states that the French Minister of 
Marine has given the order for the two new cruisers, the buildin; 
of which is authorised by the Bill recently passed in the Frenc 
Chamber, to be put in hand at Brest and Cherbourg. The cruisers 
will receive the names Jules te and Leon Gambetta, and will 
be of precisely the same build. The length of each will be 476ft.; 
beam, 7lft.; displacement, 12,400 tons; engines, 24,000 horse- 
power ; and the estimated cost nearly £1,200,000. 


Tuer United States Congress is said to have authorised 
the President to mena from the Government of Spain the float- 
ing dry dock at Havana. The Naval soe riation Act limits the 
price to be paid far the dock to 275, ols, This figure has 
already been practically agreed upon by the two Governments, and 
no delay is expected to occur before the dock passes into the . 
possession of the United States. It is understood the dock will he 
sent to Key West, where it will probably be stationed. 


A Commirt£E of the House of Commons on Monday 
the Bill of the London County Council authorising the 
construction of a tunnel for vehicular and foot traffic under the 
Thames between Ratcliff and Rotherhithe, with approaches com- 
mencing at the one end at Commercial-road, E., and at the other 
at Union-road, 8.E. The new tunnel with approaches will be one 
and a-quarter mile in length, and of slightly larger dimensions 
than the existing Blackwall Tunnel, and its cost is estimated at 


” ? 


Tue cycle-manufacturing industry is passing through 
asevere ordeal. Prices of machines are low, while the cost of 
materials is high. It is estimated that the quantity of cycles 
turned out in the Midlandsjso far this year is 10 per cent, less 
than last year at this period. Every firm in Coventry, states a 
contemporary, is working far below its normal output. The 
demand for low-grade machines has demoralised the trade in tho 
better qualities, and still the demand for the former is not such as 
to pay the producer. 


A serious accident occurred at Whitwell’s ironworks, 
Thornaby, on pry 6 Six men were engaged in unloading iron 
ore from a vessel at the company’s wharf. hey had got into an 
iron tip and were being lowered by the craneman, when, owing to 
the heavy rain which had fallen a few hours previous, the brake 
refused to act. The tip caught the side of the wharf and threw 
the men into the hold of the vessel, a distance of 15ft. It then fell 
on the top of them. Five of the men sustained serious injuries, 
from which two afterwards died. 


Foreien shipbuilders continue to enlist the services, 
as managers, foremen, and leading hands, of men having skill and 
training in the art and science of ship construction as known and 

ractised in British centres. Mr. Herbert C. Sadler, assistant to 
fessor J. H. Biles, of the Elder chair of Naval Architecture in 
Glasgow University, has been appointed to the newly instituted 
chair of Naval Architecture in the University of Michigan. Mr. 
A. Davie, of the designing staff at Denny’s, of Dumbarton has 
been engaged by the directors of a shipbuilding and engineering 
establishment at Trieste, to m: e the mercantile branch of the 
company’s shipbuildi ard. For the new shipbuilding yard 
being established at Hoboken on the Scheldt above Antwerp, the 


ed | general manager appointed is 2 ama till recently employed 


in a well-known Thames shipy: 


Tue Babcock and Wilcox water-tube boiler is in use, or 
on order, for upwards of one hundred vessels ; in passenger and 
cargo ships, and in baer, And while the existing plant at the 
company’s large works at Renfrew on the Clyde is being worked to 
its fullest capacity—day and night-shifts being the rule—the company 
is, we are told, experiencing difficulty in meeting the increased 
demands for prompt delivery. It has, therefore, commenced the 
laying down of additional plant and workshops, which will be 
devoted to the production of the marine type of boiler alone. 
The new shops will be lit throughout by electricity, and electric 
motor driving of the machinery will also be extensively adopted. 
The company has secured as superintendent of the marine branch 
of the business Mr. Charles W. Murray, M.I.N.A., well known in 
the various shipping and shipbuilding centres. 


Tue Select Committee on Boiler Registration and 
Inspection met on Wednesday to consider their report. 
Three drafts were submitted, one by the chairman, Mr. Penn, and 
two by other members of the Committee. All three reports 

ised the necessity for further legislation and for inspection 
of boilers as the means of reducing loss of life and property. The 
reports differed, however, in their proposed recommendations as . 
to the nature and extent of inspection. The chairman’s report 
and that of one other member P ig to lay upon the boiler- 
owner the burden of obtaining the inspection, and of being liable 
to produce a certificate, on demand, that such inspection had been 
satisfactorily passed. The draft of Mr. Fenwick, on the other 
hand, proposed that the inspection should be not compulsory in 
the sense suggested by the chairman, but that it must be at 
the hands of a Government inspector, and that a staff of Govern- 
ment inspectors should be established eo the country. 
sufficiently large to reach the whole of the boilerowners using 
steam-generating boilers. Upon a division the Committee decided 
in favour of the chairman’s report, and proceeded to settle the 
detai _ It is anticipated that further oye will be required 
befor the report of the Committee can be finally completed . 
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REPLIES. 


J. H. L. (Gloucester).—We shall endeavour to obtain from the United 
States the information for which you ask. 

Govupron (London).—The standard work on the bye-products of the dis- 
tillation of coal in the gas and coke industries is Prof. G. Lunge’s 
‘Treatise on the Distillation of Coal Tar and Ammoniacal Liquor.” 
You might also refer to the following less exhaustive, but more recent 
works, viz.:—‘‘ Commercial ic Analysis,” by A. H, Allen, revised 
by H. Leffmann, Vol. II., Part 11.; and ‘‘Gas Manufacture,” by W. J. 

A. Butterfield. 


INQUIRIES. 


THE BOILING-POINT OF ALCOHOL, 
S1r,—I have failed to find in any treatise the boiling-point of alcohol 
in vacuo, Can any reader tell me what it is ? 


Harrow-road, July 17th. Pp, G. 
MEETING NEXT WEEK. 
Tue InstiTruTIon or Junior Enotngers. — Friday, Ji 27th, at 
6.80 p.m., Visit to the Generating Station and Depot of the Central 
ion Railway, Shepherd’s Bush, 
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ADMIRALTY ENGINEERING. 


On Tuesday night the House of Commons went into 
Committee of Supply on the Navy Estimates, and the 
First Lord of the Admiralty proceeded at considerable 
length to defend the water-tube boiler. He stopped 
criticism almost altogether by stating that he would con- 
sent to the appointment of a Committee of Inquiry. We 
give Mr. Goschen full credit for this. We have always 
held that he has thoroughly believed that his policy was 
the best in every way; and we have no reason to think 
otherwise of anyone in authority at Whitehall or in 
our dockyards. But, none the less, we know that the 
course pursued by the Admiralty has imperilled the 
efficiency of our Navy; and if any doubt remained 
concerning this point, Mr. Goschen’s speech of Tuesday 
night would remove it. We have already directed 


the} attention to the way in which the Belleville boiler 


has been mixed up in this controversy with all other 
“large tube” boilers, and we need not dwell on this 
now. We shall confine ourselves for the moment to two 
points only. In the first place, Mr. Goschen, agreeing to 
the appointment of a Committee, went on to say, “I 
consent to it with some reluctance, and I will tell the 
Committee why. It disturbs a department terribly when 
in the full pressure of their business, with the vast amount 
of work connected with the Navy to do, with so man 
ships in commission and under construction, with all the 
new appliances, new gun mountings, new hydraulic 
arrangements, new electric arrangements, forced upon 
them from day to day, which cannot be left entirely to 
subordinates—it is, I say, a terrible thing when poy has 
period they have their time occupied with a Committee 
sitting at the Admiralty, looking up the whole facts and 
making good their defence. It would be only human if 
a great portion of their energy and power were absorbed 
and hampered by the sitting of such a Committee.” Here 
we have: it straight from the highest authority that the 
engineering department of the Admiralty is overworked. 
This has been an old subject of complaint. Why, in the 
name of common sense, is not asufficient staff maintained ? 
It is quite notorious that the engine-rooms of our ships 
of war are undermanned. Whitehall is, it appears, hard 
pressed ; and we shall be greatly surprised if the Com- 
mittee of Inquiry does not find a good deal to say on 
this subject. 

In the second place, Mr. Goschen, adopting a new line 
of defence, states that the troubles and breakdowns which 
have occurred in the Navy are not due to the Belleville 
boiler, but to the increase in pressure from 150]b. to 
800lb. But this is no defence of Admiralty policy 
on the whole. Why was such a pressure adopted? There 
was no precedent for it. As a matter of fact, it was 
regarded with hesitation and doubt, and it was really 
forced on the Admiralty because of the peculiarities of 
the Belleville boiler. We are aware that on paper it is 
— to prove that steam of this great pressure must 

@ more economical than steam of 1501lb.; even then 
only under particular conditions. But as a practical 
result, there has been no saving of weight or economy of 
fuel effected. It will not do to take boilers and main 
propelling engines alone, we must take the whole 
machinery of the ship; and when we have included dis- 
tillers, blowing engines, economisers, and reserve water, 
we find that nothing has been gained. We have already 
dealt with that aspect of the question, but much yet 
remains to be said about it in the light of the infor- 
mation afforded by Mr. Goschen’s Memorandum. 

The question for the moment, of paramount interest, is 
the constitution of the Committee and the terms of 
reference. It is but just to Mr. Goschen to say that he 
has been extremely frank. The Committee is to see 
everything and hear everything. It will be their fault, 
not his, if they do not collect materials for a conclusive 
report. But who is to sit on the Committee? No naval 
engineers, because the engineers of the Navy will be called 


as witnesses. No head of a firm on the Admiralty con- 
tract list, for reasons which are obvious. There remains 
then the superintending engineers of the great steamship 
lines. The Board of Trade and Lloyd’s can supply two 
gentlemen at least of maximum competence. The Navy 
must be represented by some officer who knows what the 
machinery of a man-of-war is expected to do. In order 
that abstract science should not go wholly unrepresented, 
@ professor of engineering ought to be included. The 
great risk lies in delay. Weeks may elapse before the » 
Committee begins its labours; years may roll by before 
the report is issued. We confess that, remembering the 
proceedings of the Boiler Committee, which sat many 
years ago to deal with corrosion, we regard with some 
apprehension the carrying out of Mr. Goschen’s proposal. 

he discussion which followed the First Lord’s speech 
on Tuesday night was of small importance, as was 
natural. Mr. Goschen’s offer of a Committee disarmed 
criticism. Yet he has made an admission which is too 
serious to be passed over in silence, Committee or no 
Committee. It is that machinery has been put into our 
warships which the engineers and firemen do not know 
how to manage. Four years have not sufficed to teach 
them. Did it ever cross the minds of those who revolu- 
tionised the practice of naval engineering that the fleet might 
have been wanted in real instead of mimic warfare? or 
did those in authority fail to understand the nature of the 
risks they incurred? Let us be thankful that the failure 
of a great experiment has, so far, not involved us in a 
national calamity. 


AUTOMATIC STOKERS. 


Tux high price of coal has directed particular attention 
to automatic stokers or firing machines. There are pro- 
bably twenty systems of the kind in use, each toa greater 
or less extent. The history of automatic mechanical 
firing is curious and interesting, but we are not just now 
concerned with it. The theory of the mechanical stoker 
is that because it supplies coal with great regularity to a 
furnace into which no cold air from the outside is admitted 
save through the fire-bars, smoke will be prevented, the 
boiler spared racking strains, and economy of fuel will be 
secured. All this reads very well; and no doubt the 
statements are, at least in part, quite true. Yet, on the 
other hand, it is a matter of common knowledge that the 
results obtained with automatic firing machines have been 
in many cases very bad. We propose in what follows to 
explain as far as we can why came | a system which 
seems highly commendable should fail, while at other 
times it is a complete success. 

The truth is that the manufacture of steam is very far 
from being a simple process. On the contrary, the condi- 
tions under which boilers are worked are extremely com- 

lex. On the one hand, we have the old-time Cornish 
iler, worked with a draught so small that when the fire 
door was opened smoke came out of it ; and, on the other 
hand, the torpedo boat boiler burning 120]b. of coal per 
square foot per hour. In cotton mills and various 
factories, the demand for steam is as vegular as a clock. 
The boiler power is ample, and nothing is required but 
the careful supply to the furnace of the same weight of 
coal hour after hour. Under these conditions auto- 
matic firing ought to be, and generally, but not invari- 
ably, isa success. But it ought to be clearly under- 
stood that even here the problem of mechanical 
firing is not so straightforward as it looks. We are not 
now taking into consideration in any way the relative 


Y | efficiencies, merits, or demerits, of various inventions. 


We are assuming that the machine does its work pro- 
perly. We wish to point out that a good deal more than 
this is needed, and it is on the proper provision or not 
of this something more that success or failure depends. 
The automatic stoker is in all cases an expensive 
adjunct to a boiler—sometimes a very costly adjunct 
indeed ; and it is liable to rapid wear and tear, while its 
upkeep is expensive. This fact must be borne in mind 
by those who propose to adopt this system. But this is 
not all. The combination of the mechanical stoker with 
the human fireman does not work very well. This should 
also be taken into account. In order that machine firing 
may be successful it must be thorough and complete. 
Half measures mean failure. But the more thorough 
and complete it is the greater is the capital outlay. 

To make all this comprehensible in the easiest way 
we give an illustration. In a certain establishment in 
the Midlands a considerable number of automatic stokers 
had been in use for some time. The stokers are of that 
type in which the coal is put into hoppers outside the 
fire doors, and thence fed into the furnaces. The tops of 
these hoppers were between 5ft. and 6ft. above the stoke- 
hole floor-plates, and the coal had to be lifted by shovels 
to this height. The firemen recently struck for higher 
wages. They said that the labour was too severe. It 
became a question what action should be taken. The 
consulting engineer was called in. He found that, in the 
first place, a considerable sum would have to be expended 
on repairing the mechanism—a matter which had, how- 
ever, nothing to do with the men. He decided that the 
whole of the machinery should be cleared away and 
scrapped, and the boilers fired by hand. The men 
are quite contented. Steam is kept up just as 
well as before. The quantity of fuel has not increased. 
There are no complaints about smoke, and every one is 

. Here is a case where mechanical firing was a 
lnars, and that simply because the system was not 
carried out fully. When hopper stokers are fitted, then a 
tram gantry and coal van te ought to be provided. The 
trolleys running above the hoppers, deliver their coal into 
them at once without any but the most trifling manual 
labour. In various places installations of this kind are 
working with marked success, and paying large interest 
on the capital spent. But it is clear that the cost of'such 
an installation is verv considerable, and it remains a 
question to be settled by each steam user for himself how 
far the necessary expenditure is or is not likely to prove 
remunerative. A fine battery of Lancashire boilers, of 
ample power for their work, provided with mechanical 
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stokers, and a trolley gantry running to the coal trucks on 
the railway, represent probably the finest type of steam 

nerating plant for use on land that can be devised. 
But it must be remembered that, like other really good 
things, it is very costly. 

So far we have considered only those conditions of 
steam raising where the work done is quite po | and 
constant in amount. But these are not the conditions 
which always obtain. Indeed, they are rather, outside 
certain classes of factory, the exception than the 
rule. The demand for steam is variable. Half a dozen 
instances will suggest themselves to our readers. Take 
Bessemer blowing engines for example. The boilers 
supplying them have to furnish four or five hundred horse- 
power perhaps for twenty minutes, and then none at all 
for half that time. But the most variable demand of all 
is found in electric installations. We have only to 
mention a load to make our meaning clear. For 
this type of work the automatic stokér is not suitable. 
We say this knowing that half a score of inventors will 
controvert our statements, and maintain that their 
machines will feed slow or fast, much or little, as occasion 
requires. We do not dispute this, and yet we think we 
shall have the voice of every engineer of experience in 
our favour. The mechanical stoker cannot largely 
increase the quantity of coal which it supplies to the fire 
with any certainty that it will be properly burned. When 
small quantities only are needed holes burn through the 
fire with great waste. It may be taken as proved that 
there is one rate of combustion which is better than any 
other for a given boiler. The coal will then all be 
burned, and yet none of the grate will be left bare. The 
automatic stoker can grapple with this condition, and 
meet every necessary requirement. But when the 
demand for steam is variable, there is no substitute 
for well-trained firemen, who regulate the dampers, the 
thickness of their fires, and the distribution of the coal 
so as to get the best possible results. In the United 
States there are some splendid electric installations, the 
grates being fed entirely by automatic stokers ; but this 
in no way controverts our argument. For, in the first 
place, these installations, being mainly for the supply of 
power, have no peak, the load being fairly constant; and, 
in the second place, the boiler power provided is more 
than ample. It must be understood that we do not wish 
to deprecate the use of mechanical stokers—very far 
from it. But we do wish to prevent disappointment and 
the bringing of mechanism into discredit by putting it to 
do work for which it is not fitted. For steady work, 
well within the limits of the evaporative powers of the 
boiler, the automatic stoker possesses many great advan- 
tages, always provided that the automatic system is fully 
instead of partially carried out. But there is nothing to 
be gained by fitting boilers with self-acting machines, and 
then employing as many men as before to put coal 
into the hoppers instead of the furnaces. When, 
however, boilers are at one time worked easily 
and at another driven as hard as they can go, 
there is no substitute for the competent fireman. 
If we proceeded to explain the reasons why this is the 
case, it might be assumed that we were finding fault with 
some particular mechanical stoker, and so drawing in- 
vidious comparisons. Those who are familiar with auto- 
matic firing will understand our meaning without 
difficulty. It can do no harm, however, to cite the Juke’s 
grate, one of the very best automatic-firing machines ever 
made—a hoary thing, no doubt, but excellent. An end- 
less belt of fire bars made into chains, constantly travel- 
ling, conveys the coal into and through thefurnace. The 
grate moves at such a speed that the coal is just burned, 
and no more, by the time it has traversed the furnace. 
To secure this result, the rate of feed, the rate of travel, 
and the amount of draught have all to be adjusted with 
great nicety. Once done, there is no more trouble. But 
any subsequent attempt to interfere with the amount of 
fuel burned involves complications and failure. Ma- 
chinery can do a great deal, but it cannot always take 
the place of the eyes, brains, and hands of a man. 


MR. GOSCHEN’S MEMORANDUM. 


Mr. GoscHEn’s promised parliamentary defence of the 
Belleville boiler was issued on Saturday. We publish it 
almost in full on another page. It is a noteworthy 
document, and disappointing in that it is in no sense a 
weighty and vigorous defence of-a much criticised policy. 
For it must by this time be obvious, we think, that it is 
not the Belleville boiler alone that is being considered, but 
the entire engineering career of the Admiralty during the 
last four or five years. A considerable party still, no 
doubt, hold that the Scotch boiler if properly designed 
and used, remains the best for warships as it is for the 
mercantile marine. We acknowledge the force of this 
contention; yet we hold that the Admiralty were justified 
in adopting a water-tube boiler, and for the third or fourth 
time we state that we censure the Admiralty, not for 
introducing water-tube boilers into our ships of war, but 
for adopting hastily, and without due experience, the 
worst kind of water-tube generator made, while a further 
grave mistake was committed when the pressure was 
raised from 1501b. to 2501b., a pressure the use of which 
on a large scale was entirely and absolutely experimental, 
none of the engineers in her Majesty's navy having had 
any experience with it whatever. Indeed, we may add 
that none of the firms making the machinery intended to 
work at that pressure previously knew anything at all 
about it. 

Mr. Goschen in his Memorandum manifests a want of 
perception of the nature.of the issues raised, or a desire 
to shirk them. It would be no difficult thing to fill pages 
with criticism. Enough can however, we think, be said 
in a much smaller space to meet the ends of justice ; for 
our readers approach the subject with an intelligent 
appreciation of the points discussed, and, with the Memo- 
randum before them, they can require little more than a 
few hints to direct them to a complete understanding of 
what that document is and what it is not. The First 
Lord of the Admiralty probably is justified, in addressing 


the House of Commons, in confining himself to a dis- 
cussion of the relative merits of the Belleville and the 
Scotch boilers; and this the rather that evident pains 
have been taken to avoid any arguments based on a com- 
ison of the Belleville and other water-tuhe boilers. 
ut we expected, and the country has a right to expect, 
that the First Lord of the Admiralty would put as far as 
possible all the facts before the world, instead of pickin 
out a few to suit his purpose. We must turn to the en 
of the Memorandum to learn the reason why, according 
to Mr. Goschen, the Belleville boiler was adopted. 
‘‘Men-of-war must be designed to cope with those of 
foreign countries that they may have to meet in war; and 
no country can afford to relinquish such a decided advan- 
tage .in speed for a given weight as the trials of 
Highflyer and Minerva showed to be given by water-tube 
boilers.” The first Lord of the Admiralty has failed to 
grasp the significance of the results of the trial of these 
two ships. The facts, instead of supporting his con- 
tention, make so strongly the other way that we are dis- 
posed to reconsider our own point of view, and concede 


that after all the Scotch boiler is still the best that can 


be used in a warship. When we state that the Highflyer 
only attained a speed of a fraction of a knot greater than 
the Minerva at the cost of a serious breakdown of her 
machinery, it is difficult to read Mr. Goschen’s state- 
ments with patience. In regular work the Minerva is 
actually faster than the Highflyer. But let the facts 
speak for themselves. 
* Mr. Goschen has chosen these two ships to justify his 
policy, and we have no objection. But it would have 
en more consonant with the dignity of his position if he 
had admitted in the first instance certain points of some 
importance. Thus, in the first place, the water-tube 
boiler was not adopted into the navy to get high speed or 
economy, as he thinks, but simply because the Admiralty, 
lacking experience and knowledge, had put into our ships 
cylindrical or Scotch boilers designed in such a way that, 
while they were bad boilers for natural draught, they 
were utterly unfitted to stand forced draught. The 
Admiralty came to the conclusion, that, if there were to 
be boilers in the Navy at all, they must be of 
the water-tube -type. The only water-tube boiler 
that was being used at sea on anything like a 
large scale was the Belleville, under experiment in 
ships of the Messageries Maritime ; and this boiler was 
adopted hand-over-head into the British Navy, and was 
from the first so wasteful of fuel that it had to be fitted with 
economisers to render it tolerable. Nor was this all; the 
Belleville boiler will not work at low pressures, and so 
high-pressure engines were also introduced, and the 
‘“‘ great experiment” of which we recently wrote began. 
But the idea that weight and space would be saved and 
speed gained was wholly an after-thought; and,as a matter 
of fact, no general increase of speed or saving of weight 
or economy of fuel has been obtained. We have the 
highest possible authority for saying this, namely, Sir 
John Durston and Mr. Oram. Mr. Goschen ought to 
have consulted the ‘“ Transactions” of the Institution. 
Their facts and figures must be read along with those 
given by Mr. Goschen. Of course, there are certain ex- 
periments which can be picked out to establish Mr. 
Goschen’s case. In like manner we can pick out figures 
to establish our case; but it is not with isolated in- 
stances we have to do. Sir John Durston’s figures 
prove that no saving in weight exceeding a fractional 
percentage has been secured, taking our fleet as ¢. whole. 
Mr. Goschen has elected to stand or fall by the Minerva- 
Highfiyer experiments. Let us see what they prove. 
The Minerva, Diana, Venus, Juno, and Doris are second- 
class cruisers, commissioned in 1895. They are all alike. 
The Minerva, selected for comparison with the High- 
flyer, has a displacement of 5600 tons. Her principal 
armament consists of four 6in. guns, and six 4°7in. guns. 
Steam is supplied by eight cylindrical—Scotch—boilers. 
Her bunkers Bold 550 tons, but on a pinch she can stow 
1000 tons. On her trial she made 20°3 knots for four hours 
on forced draught with 9891 indicated horse-power, and 
19°6 knots, with 8221 indicated horse-power for eight 
hours on natural draught. We beg our readers to keep 
these figures in mind. The Highflyer is a similar ship 
in all respects. She is one of the Hermes and Hyacinth 
group, dating 1898. She mounts eleven 6in. guns and 
eight 3in. guns. Her bunkers hold 500 tons, and she can 
stow 1100. Mr. Goschen claims that the boilers and 
engines of the Highflyer weigh 100 tons less than that of 
the Minerva, and that this advantage is represented by 
six more 6in. guns. But against this it must not be for- 
gotten that the Highflyer only carries eight 3in. guns, 
against six 4°7in. guns of the Minerva. The latter ship 
stows 50tons more coal, which 50 tons would goa long way 
to permit the 4°7in. guns being replaced with 6in. guns. 
But the truth is that the machinery has had little or 
nothing to do with the armament. Mr. Goschen has 
forgotten that the Highfiyer has to carry over 50 tons of 
reserve fresh water, and during her trials she wanted all 
this. If we deduct the extra 50 tons of coal carried by the 
Minerva, and add the 50 tons of water to the Highflyer 
machinery, we have the weights practically identical, so 
that Mr. Goschen’s claim of advantage on the score of 
weight vanishes into thin air. 

Now let us turn to some of the figures given by Mr. 
Goschen. We find that the Minerva never was worked 
up to anything like her full power during the experi- 
ments; 7379 indicated horse-power was the most got 
out of her, with 18 knots; and she burned 2°16]b. per 
indicated horse-power for all purposes. But the High- 
flyer required no less than 9132 indicated horse-power 
to give 18 knots, and she burned 2°36 1b. of coal per 
indicated horse-power per hour, and used 10 tons of 
reserve water and 12 tons of distilled water besides. It 
is difficult to understand Mr. Goschen’s frame of mind 
when he argues that the new type of machinery 
and boiler gives better results than the old in the 
face of these: figures. Let us take another trial 


—one of sixty hours’ duration. The Highfiyer 
indicated 5750 horse-power. The speed of the ship was 


17°15 knots, and the consumption} of coal 2°67 1b. per 
indicated horse-power. She used 16 tons from the reserve 
tank, and 52 tons were distilled, or in all, 68 tons. Now 
the Minerva made 17-15 knots with 6242 indicated horse- 
power, and her coal consumption was 2°28 Ib. per 
indicated horse-power per hour. This means— the 
speeds of the ships being the same—that the Highflyer 
burned 15,352 lb. per hour, and the Minerva 14,231 Ib. 
Let us take the worst performance of the Minerva— 
10 knots with only 1132 horse-power, consumption 
3°09 lb. This gives us 3500 lb. per hour. The nearest 
to this with the Highflyer is 9°98 knots with 1187 horse- 
power, and 3°5 lb. of coal, or 3979 lb. per hour. Mr. 
Goschen’s excuse for the large consumption is twofold— 
want of training on the part of the stokers, wear and tear 
of the valve faces. But he had to admit that subsequently, 
with trained crews and mended engines, the consumption 
was 2°67 lb. at 18°16 knots; but the Minerva’s nearest 
to 18°16 knots is 13°93, and at this speed she only 
burned 2:24 Ib. 

Before taking leave of this portion of the report we 
must demand attention to the First Lord’s claim. ‘“ The 
most important point, however, which had to be deter- 
mined by the trial was the maximum speed that could be 
maintained under ordinary service conditions. The indi- 
cated horse-power exe’ by the Highflyer was 396 more 
than the Minerva in D,, and 1882 in the other trial; and 
if Minerva’s machinery were to be re-designed to give the 
increased power, retaining cylindrical boilers, it would have 
to be from 47 tons to 170 tons heavier.” Nothing 
more disingenuous has been heard in a parliamentary 
utterance. The maximum power developed by the 
Minerva was 7550, or 672 less than she had done with 
natural draught for eight hours. How did it happen that 
in a trial of speed she was not pushed? Her speed was 
only 17°53 knots, but during the thirty hours run D, she 
made 18°03 knots, or just half a knot to the good with 
7397 horse-power. Thisis, to say the least, a very curious 
result. The Highflyer’s best powers were 9132 horse- 
power, giving her 18°08 knots, and 9262 horse-power and 
18-71 knots, but both these runs were more than the 
engines could stand, and lasted little more than twelve 
hours each. A simple investigation like this shows that 
no such deduction as Mr. Goschen has drawn is 
admissible. 


THE DEVELOPMENT OF THE YORKSHIRE COALFIELD. 


Tur boom in the coal trade and the high prices secured for 
gas and locomotive coal, as well as for all kinds of small 
coal, is having a marked effect on capitalists desirous of reap- 
ing big profits for money invested. With few exceptions 
most of the well-known tracts of mineral property in York- 
shire have been secured, and attention now seems to be paid 
to the development of existing concerns. Two somewhat 
important coalfields are about to be developed in the neigh- 
bourhood of Barnsley, which will open out a source of work- 
able seams apart from the Barnsley thick-seam coal. The 
new lessees of the Silkstone and Dodworth Coal and Iron 
Company, which are now successfully working the Church- 
lane Colliery, Dodworth, have made arrangements for taking 
over a small colliery sunk a few years ago by Mr. J. Smith 
for the purpose of getting the post coal left when working 
the Barnsley seam by extinct collieries. It is worthy of note 
that the coal was leased to the Bowling Iron Com- 
pany in 1810, some thirty years after it was _ estab- 
lished, and was successfully worked for a number of 
years. The present shafts are sunk to the Barnsley seam, 
which is only about 50 yards from the surface. The new 
company will, in all probability, sink two new shafts to the 
seams below the Barnsley bed, some half-dozen of which are 
workable. The new colliery will have access to the Lanca- 
shire and Yorkshire Railway, as well as to the Great Central 
Railway, which has running powers to Haigh, a station on. 
the line some two miles nearer Wakefield. A large area of 
coal has been leased, and measurements for sidings to the 
Lancashire and Yorkshire Railway have been taken. The 
colliery will also have access to the Wakefield and Barnsley 
Canal. A new company, which is to be known as the Haigh 
Moor Colliery Company, has been formed to, develop a coal- 
field in the neighbourhood of Crigglestone, on the Lancashire 
and Yorkshire Railway between Barnsley and Wakefield. 
The company have secured a clay hole which is workable, and 
a very large area of coal. In the first instance it is their 
intention to sink a 12ft. shaft to the Haigh Moor seam of 
coal near the Crigglestone Station, and should the seam, 
which yields a first-class house coal, prove to be workable it 
will be prosecuted with vigour, the coal only being about 
810 yards in depth. Should, however, the seam not be 
workable, the company will run the lower seams, which as 
yet have not been penetrated. The Haigh Moor seam is 
profitably worked at Sharlstone and Pontefract, and should 
it turn out of good quality it will doubtless lead to the 
development of a large new coalfield. Several other small 
clay holes and collieries are beingre-opened. The high prices 
secured for the coming half-year act as a strong inducement to 
those connected with collieries to extend their connections. 


MINES DRAINAGE. 


THE manner in which the old standing engineering pro- 
blem of keeping the South Staffordshire coalfield free from 
water is being worked at, is at énce interesting and com- 
mendable. Obstacles are apparently regarded in that part 
of the kingdom as stepping-stones to further engineering 
progress. The newest stage in the eventful history of the 
South Staffordshire Mines Drainage Commissioners is the 
announcement this week made that a conference of Com- 
missioners and mineowners is shortly to be held to consider 
the best means of continuing this arduous task of unwater- 
ing the submerged mines in the Tipton district. .The area 
of that district is about 19,000 acres, and if all the coal could’ 
be unwatered a much larger area of mine could be worked 
than at present, and the prosperity of the district correspond- 
ingly furthered. The Commissioners raised a new loan of 
£100,000 lately, and various schemes have been put forward, 
and some partly tried. The latest, it may be remembered, was 
an electrical surface-pumping scheme, to cost between £70,000 
and £80,000, but this was dependent upon the success of an 
entirely independent electrical engineering undertaking, by’ 
which it had been hoped to supply the South Staffordshire 
district with electrical engines upon a wholesale scale. The 
Mines Drainage Commissioners appear to have waited 
patiently for the starting of this last scheme, in the hope of 
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deriving therefrom cheap power to drive their pumps. So 
far, however, the electrical engineering scheme has not 
been carried out, some of the numerous local autho- 
rities- not being partial to it. The Mines Drainage 
Commissioners have, therefore, to consider this pumping 
roblem afresh once more on its merits; and, nothing 

unted by unusual and frequent difficulties, they are 
calling the coal interest together once more to grapple 
with the water, in which position they have at once 
the sympathy and the good wishes of all admirers of 
the “‘ Never-say-die ” principle, as applied to unusually diffi- 
cult and important problems in the domain of British 
hydraulic engineering. 


HAMILTON SMITH. 


Tux death is announced in the Times of Mr. Hamilton 
Smith, the distinguished mining engineer, who died suddenly 
of heart disease at his home in Durham, New Hampshire, on 
July 4th. Mr. Smith was born at Louisville, Kentucky, 
U.S.A., in 1840, and, having received a good home education 
under his father’s superintendence, he obtained at a com- 
paratively early age a position in the engineering and 
accountant’s department of the Cannelton Coal Mines. He 
gave immediate evidence of ability, and rose rapidly to be 
chief of the combined departments. In 1870 he left Cannelton 
for the Pacific Coast. The North Bloomfield Gravel and 
Milton mines in Nevada gave him a well-used opportunity to 
distinguish himself in connection with hydraulic gold mining, 
and he became the recognised authority on all niatters relative 
to hydraulic mining in California. The result of this and 
other experiences was embodied in an able and very well- 
known book upon “ Hydraulicing.” In 1881 he opened his 
English connection with a first report for the house of 
Rothschild on mining amg in Venezuela, and in 1885 
definitely established himself in partnership with Mr. de 
Crano in London. Here his name is well known in connec- 
tion with South African mining. The results of his investiga- 
tions on the Rand, and those of Mr. Perkins, led to the forma- 
tion of deep-level mining companies. 

After the death of Mr. de Crano in 1895, Mr. Hamilton 
Smith went into partnership with Mr. Perkins, and as Smith 
and Perkins, the firm was removed to the United States, 
having its head office in New York. Mr. Smith was a 
member of the American Society of Civil Engineers, the 
Institution of Civil Engineers, and the American Institute of 
Mining Engineers. 


DOCKYARD NOTES. 


Tuis year’s naval manceuvres proraise to be good, on minor 
points at any rate. It is a foregone conclusion that the 
B—i.e., British—Fleet will win, unless something very un- 
foreseen occurs—political necessities probably demand this— 
but in scouting, in the use of wireless telegraphy, and many 
other smaller items, much should be learned that will be of 
permanent value. The scheme of campaign itself does not 
demand much attention at present; it is better discussed 
when it is over. The various A fleets will probably be able to 
combine without regard to the B squadrons; after that will 
come the deluge. A is weak in torpedo craft, the boats are 
not equal to destroyers, and very liable to capture while on 
their way to suitable bases. A colliers, too, stand a grave 
risk of being captured by the British destroyers. 


Tuer Amphion is having her rig altered to one more like 
that of the. Arethusa—that is to say, the square-rigged fore- 
mast is doomed. ie 


TuHOsE who follow the construction of destroyers may have 
noticed that instead of the twin rudders the newer Thorny- 
croft boats have a e+ exposed rudder. Hconomy dictates 
the change, though there is something good to be said for 
both types. 


Tur Russian ironclad Poltava is shortly leaving for the 
Far East, whither her sister, the Petropavlovsk, went some 
little while ago. This will give Russia four battleships in 
those waters. 


THE presence of the Conqueror and Hero in the 
manceuvres this year is causing some comment. A few 
years ago one or both were reported unsafe; but either the 
— has been forgotten or else is now held to be unduly 
alarmist. 


THE report that recently appeared in several newspapers 
to the effect that the Benkow’s 110-ton guns had been re- 
placed by pairs of 12in. pieces is incorrect. She still carries 
the old 16° 25in. 


In future, when Temperley transporters are fitted to coaling 
hulls, &c., the special Temperley engine is to be supplied also. 
This is a move in the right direction, for without an efficient 
engine the transporter loses all its celerity and principal 
raison d’étre. 


Tue Elswick turbine destroyer Cobra has reached Ports- 
meuth, to which port she will be attached. 


GriusBy Dockxs.—The trade at Grimsby, both in coal, tim- 
ber, general merchandise, and fish, has of late years been rapidly 
increasing. The coal exported has increased from 360,000 
tons in 1879 to 1,800,000 last year; the fish trade from 
42,000 to 114,000 tons; timber from 240,000 to 400,000 tons ; 
and the tonnage of vessels from 800,000 to 1,750,000 tons. 
The docks are now so overcrowded that there is no more 
room for further increase. As regards the effect of this trade 
on the town, when the first dock was opened in 1852’ the 
population amounted to 8368 persons, and the rateable value 
was £12,500. When the last dock was finished in 1887 the 
population had increased to 75,000 and the rateable value to 
£204,592.. The Great Central Railway Company, the owners 
of the docks, however willing they may be to have increased 
trade, are hampered with the difficulty of raising the neces- 
sary capital, estimated at from one to one and a-half million, 

but have expressed their willingness to go to Parliament with 

a scheme if the Corporation and the landowners, who will be 
_ benefited by an extensidn of the town and trade, will guar- 
antee £5000 a year for seven years towards paying the interest 
on the outlay. The Corporation have agreed to contribute 
£500 a year towards this,.and the greater part of the re- 
mainder has already been made up by the landowners, 


FLUE DRILLING MACHINE 


THE BRITANNIA COMPANY, COLCHESTER, ENGINEERS 


BOILER FLUE DRILLING MACHINE. 


WE illustrate a boiler flue drilling machine of special 
design, recently completed by the Britannia Company, Col- 
chester. It has three spindles carried on a_ horizontal 
balanced slide which is raised or lowered by hand-driven 
bevel gear. The two outside spindles are adjustable together 
horizontally to any pitch from 1%in. to 2}in., and are pro- 
vided with swivelling adjustment so that they may point 
truly radial for any diameter or flue. The centre spindle is 
fixed to point to the centre line of the flue but is capable of final 
adjustment. 

Each drill spindle is provided with a self-acting feed motion 
and quick-return motion by hand, each being independent of 
the other. All three spindles can also be fed or withdrawn 
simultaneously. The circular work table is provided with 
four jaws all moved together by a screw and central bevel gear, 
so that it forms a large self-centering clutch. It will take 
flues from 2ft. up to 4ft. 6in. diameter. . A dividing appliance 
is fitted to the work table for dividing the circle togive the re- 
quired number of holes. Holes may be drilled at 2 distance 
of from Tin. to 5ft. 6in. above the top of the work table. A 
back stay with vertical and radia] adjustment is fitted to a 
stout column, The base for the whole machine is 15in. deep, 
and the total weight is 7} tons. 


THE PRICE OF GAS IN LONDON. 


At the present moment a great deal of attention is being 
paid to the subject of gas, and to the amount which con- 
sumers are having to pay for it. The high price of coal has 
caused an increase of charges made by the gas companies, 
and Londoners have had to submit to increases of 6d. and 
7d. per 1000 cubic feet aceording to the district in which 
they live. The General Purposes Committee of the London 
County Council naturally were not exempted from this in- 
crease of charge, and in consequence of a notification received 
from the Gas Light and Coke Company, they requested the 
Comptroller of the Council to prepare a memorandum on the 
subject. This was done, and the memorandum forms an 
interesting and instructive document. It is unfortunately 
too long for us to reproduce in full, and we can only make a 
short abstract of it. It appears that the Gas Light and Coke 
Company has recently made an increase in its charges from 
2s. 11d. to 3s. 5d. per 1000 cubic feet. The South Metropo- 
litan Company first of all made an increase of 3d., from 2s. 1d. 
to 2s. 4d. as from Lady-day last, and in the circular in which 
this intimation was contained the following reason for the 
change is given :—‘‘ The company’s coal contracts, free on 
board in the Tyne, made a year ago, were at a material— 
about 20 per cent.—advance, which has been to a consider- 
able extent met by increased receipts for coke. The coal 
contracts expire this month, and the prices demanded for 
Newcastle gas coal are 100 per cent. in excess of those of last 
year, and, unfortunately, little if any further advance in the 
value of coke can be expected.. The greater part of the 
burden must, therefore, fall upon the gas consumers. To 
meet the extra cost of coal, not less that 8d. per 1000ft. is 
necessary, but in the hope that the present extreme price of 
coal may not be maintain rratseael er the ensuing twelve 
months, the directors have resolved to try a moderate advance 
of 3d., making the price 2s. 4d. per 1000{t.” 

Subsequently a second increase was made, this time of 4d., 
bringing up the total charge to 2s. 8d. per 1000ft. This was 
made as from Midsummer. From this date also the Com- 
mercial Gas Company has intimated its intention of increas- 
ing its charges from 2s. 6d. to 3s. per 1000ft.. These rises in 
price are in each case attributed to the increase in the cost 


of coal. It is reported that the new. contracts for coal have 


been negotiated by the companies.at about 16s. per ton, or 
about double the figure of last year. . On this assumption—.: 


i.e., that the advance in the price of gas coal has been 8s. per 
ton—then the additional gross expense falling upon the con1- 
panies is given in the following table :— , 


| Extra cost. of coal at an advance 


of 88, per ton. 
Tons of coal car-| 
bonised in 1898. ‘ |Equivalent in 
Amount. - |priceof gas per 
| 1000 cu. ft. 
| d. 
Gas Light and Coke .. | 1,987,957 795,182 9 
South Metropolitan’ ..| 956,698 382,643 | 10 
Commercial | 192,887 77,135" | 
Total... .. .. ..| 8,187,402 1,254,960 


The additional cost is to some slight extent reduced by the 
increased prices obtained for the by-products. Coke is the 
chief of these, and for it enhanced prices have been obtained. 
Last year the extra expenses of the Gas Light and Coke Com- 
pany were rather more than met by the increased revenue from 
residuals. It éannot, howéver, be assumed that, if the price 
of coal increases by 100-per-cent., that of coke will do likewise. 
The oxtra value of residuals for the year endirig June, 1901, 
has een estimated by the Journal of Gas Lighting at: about 
2s. Gd. per ton of coal carbonised. It is evident that in 
raising the price of gas the companies have considered the 
matter from this point of view, and have to some extent taken 
account of these rises in price; to what extent this has been 
done, however, it is impossible to say. ; 

The table given below shows in a very clear manner what 
it is. estimated that the, increases in price charged by the 
various companies will mean in actual res. It must be 
remembered that each rise in the price of gas necessitates a 
decrease in the amount of dividend paid. : 


From consumers. Withdrawn from 
|_| 
per Amount. dividend | Amount. | 
1000 per cent. 
cu. ft. 
Gas Light & Coke: 
North of Thames} 6 | 407,490 
South of Thames} 7 27,083 
Public lighting..| 7 29,584 
464,107 30 89,958 | 654,066 
South Metropolitan): 
ting..| 7 | 252,025 
Public lighting..| 7 10,123 : 
262,148 35 89,493". 801,641 
Commercial : 
Private lighting..| 6 59,834 
Public lighting:-.| - 6 2; ‘ 
62,687 30 11,796 | 74,488 
788,942 141,247 | 930,189 


As a net result, therefore, is that to meet the extra price 
of coal the consumers will pay £788,942, while the share- 
holders will pay £141,247 out of a total of £930,189. 

One point which comes very prominently forward in con- 
nection with these charges is the disparity between the 
prices charged north and south of the Thames. To the 
south of the Thames the Gas Light and Coke Company are 
bound to charge the same price as the South Metropolitan 
Company. To the north of the river, and over a district 
comprising a population of over 2} millions of persons this is 
not so. South of the Thames there has been an almost 
steady lowering of the price of gas; to the northward it has 
almost universally risen save in the years 1895-6 and 7, when 
the consumers, goaded at last into action, were threatening 
parliamentary proceedings. The difference at the present 
moment is very marked-~ The South Metropolitan Company 
now charge 2s, 8d. per 1000ft. This is less than the Gas Light 
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and Coke Company have charged—north of the Thames—since 
1890, when the price was 2s. 7$d.; whereas this latter com- 
pany’s charge is now 3s. 5d. It is more than twenty years since 
such a price as 3s. 5d. has been charged by any of the metro- 
politan companies. The difference in price north and south 
of the river is now 9d., or—making an allowance of ?d. per 
1000 cubic feet for meter rents charged by the South Metro- 
politan, but not by the Gas Light and Coke Company—8}d. per 
_ 1000 cubic feet. Agitation against the prices of the Gas Light 
and Coke Company have been going on for years, but in 1894 
definite action was taken pat formal application made to 
the Board of Trade to hold an — This the Board 
declared itself not empowered to do, and parliamentary 
action was recommended. This was taken, and a Select 
Committee was appointed by the House of Commons “to 
inquire into the powers of charge conferred by Parliament 
on the metropolitan gas companies, and to report as to the 
method in which those powers have been exercised, having 
regard to the differences of price charged by the various 
companies.” The inquiry was held in 1899, and it virtually 
resolved itself into an investigation into the affairs of the 
Gas Light and Coke Company. The conclusion arrived at was 
that the affairs of this company had not been well managed. 
Four recommendations were made, which were as follows :— 
“(1) The reduction of the standard price from 3s. 9d. to 
3s. 3d. per 1000 cubic feet, when the company should again 
come to Parliament for an extension or alteration of their 
capital powers, and the introduction of a secondary scale, 
providing for an additional increase or decrease of } per cent. 
in the dividend for every complete 3d. of decrease or increase 
in the price of gas below or above the standard. [This 
recommendation applies to all three companies.] (2) The 
transfer of the company’s area south of the Thames to the 
South Metropolitan Company. (3) Further capital powers 
should only be granted for five years. (4) Company should 
make an effort to:redeem by sinking fund or otherwise its 
obsolete or unproductive capital.” 

This year again the Gas Light and Coke Company applied 
to Parliament for powers to raise capital to the extent of 
£2,500,000. This was thrown out mainly because the com- 
pany had not embodied in its Bill any of the recommenda- 
tions of the Select Committee. Meanwhile the South 
Metropolitan Company has a Bill before Parliament which 
has already passed the House of Commons, and ‘this Bill 
provides, amongst other things, for the purchase by agree- 
ment of that portion of the Gas Light and Coke Company’s 
undertaking which lies south of the Thames. 

As to the future, it is absolutely impossible to predict with 
any certainty. The extra charge for gas will certainly affect 
the sales. The reserved fund of the Gas Light and Coke 
Company is small—not quite a tenth of what it was nine 
yearsago. The prospect for the consumers seems to be gloomy. 

The remaining portion of the report is taken up with a 
consideration of the working of the sliding scale. It is 
pointed out that the very large increase in the amount of gas 
sold in comparison with the growth of the share capital of 
the companies has tended to weaken the effect of the sliding 
scale as an incentive to the companies. The reason given is 
that it takes a relatively larger sum to enable a reduction of 
1d. to be made in the price of gas than to give the correspond- 
ing increase of 5s. per cent. in the rate of interest. In other 
words, out of every £100 increase in net profits the propor- 
tion which goes tc the consumer in the shape of reduction in 
price tends to increase. The following table is given in ex- 
planation of this :— 


1t will be seen that out of the total share capital—including 
only £2,740,255, or 26 percent., has 
m raised under the auction clauses. Upon this £2,740,255 
only small dividends are earned, but on the remaining 
£7,825,155, large dividends are paid.. In fact, even taking 
into account the recent advance in the price of gas, the 
following are dividends to which the shares in these companies 
are now entitled :— 


Gas Light and Coke Company (gas at 8s. 5d) .. .. 11 percent. 
South Metropolitan (gas at.2s.8d.) .. .. 5, 
Commercial (gas at 8s.) .. .. .. 


In connection with the price of gas, it may be interesting if 
we give a list of some other towns in the country, and the 
prices which were in vogue last year. 


Birmingham .. . 28., 2s, 2d., 2s. 4d., 2s. 6d., less 5 per cent. 
Birkenhead 2s. 8d. and 8s., less 24 and 5 per cent. 
Blackburn. . .. 8s. 4d., 38. 7d. (heating, &c., 2s. 9d.), less 5 p.c. 
Bolton.. .. . 8s., 6d. discount. 
Bradford .. 2s. 8d., discount 2} to 12}. 
Croydon . 2s. 8d. 8s. 5d. 
. 2s. 8d, and 2s. 8d. 
Huddersfield .. 2s. 9d. lighting, 2s. stoves, legs 5 per cent. 

28, 2d., discount 2} and 5 per cent. 
Liverpool .. . 2s. 10d. 
Manchester... .. 2s. 3d, within, 2s. 6d. without city. 
Middlesbrough 
Neweastle-on-Tyne.. .. 2s. to 3s. 11d., discount 10 and 5 (1898). 
3s. 
Nottingham 2s. 6d. to 2s. 
Oldham .. .. .. .. 2s. 6d., 2s, 8d., and 2s. 9d., discount 6d. 
Plymouth & Stonehouse Is. 9d. 
Portsea and Portsmouth 2s, 4d. 

88. 79d., less 15 or 20 per cent. 
Rochester .. 2s. 6d. 
Sheffield .. .. 1s. 10d., 1s. 8d., and 1s. 6d. 
South Shields .. . 28, 8d. 
Sunderland... 2s., less 1d. to 6d. according to consumption. 
West Ham ., 8s. 
Wigan.. .. . 8s., 8s. 6d. for lighting, 2s. 8d. cooking and 


motive power, 10 to 20 per cent. discount. 


All these towns are of large size, being almost without 
exception of 100,000 population and over. 


THE “ FREE-WHEEL” BICYCLE. 


THE “free-wheel” bicycle has attracted considerable 
attention recently, and whatever its advantages and dis- 
advantages may be, it has, at any rate, been the means of 
bringing to light some ingenious devices in the way 6f 
clutches and brakes. It has been previously pointed out 
that the so-called free wheel is by no means a new appendage 
to the cycle, having been familiar for many years. The chief 
disadvantages of the free wheel are the introduction of extra 
parts into the machine—the introduction of a certain 
amount of friction when the machine is running free, and the 
loss of the power to “‘ back pedal.” Against these are to be 
set the reduction in nervous waste and the diminution of the 
expenditure of muscular energy due to the rider resting the 
limbs when running down an incline or with the wind, and 
greater ease of dismounting. As an argument against the 
free wheel, it is sometimes stated that pedalling down hill is 
not tiring, but the fallacy of this argument would be readily 
seen if one had the limbs moved up and down by a motor for 
several hours at a stretch. If the rider of a fixed gear 
uses the foot rests down a hill, the chain running slack at a 
high speed is liable to mount the teeth of the gear wheels, 


° | Consumers’ share (i.¢., amount required to reduce Companies’ share (i.c., amount required to pay 
| price by one penny). 5s. per cent. dividend). 
Company as now constituted.| 1876. | 1898. 1876. | 1898, 

Amount. | Proportion. | Amount. Proportion. Amount. Proportion. | Amount. Proportion. 
te. | £ | Per cent. £ Per cent. £ Per cent. £ Per cent. 
Gas Light and Coke 44,088 | 82:3 | 87,406 85-5 9,511 17-7 | 14,806 14-5 
South Metropolitan .. 162 | 76-2 | 88,687 87-4 8,615 23-8 5,600 12-6 
Commercial ... 46288 | 9,756 83-9 1,529 | 1,877 16-1 


This is satisfactory to the consumer when the cost of pro- 
ducing gas is tending to get cheaper, although, as has been 
pointed out, there is less inducement to the shareholders to 
economise than there used to be, because they are less 
directly affected pecuniarily by the results of economy. But 
when the cost of manufacturing gas is on the increase, the 
effect is the reverse of satisfactory to the consumers, as they 
have to bear an increasing share of the extra cost. In this 
particular instance, at all events, the bulk of the entire 
burden is falling upon the consumers; and the consumers 
have no control over the management of the undertakings. 
In its circular, just issued, the South Metropolitan Company 
seeks to make much of the fact that consumers are, equally 
with the shareholders, participants in the success of the 
whole undertaking. This is hardly the case, as we have 
already shown. . Moreover, a statement in the March 
circular of this company—repeated, by the way, in almost 
the same form in the circular just issued—with reference to 
shareholders’ dividends, is somewhat misleading. Here it 
is :—‘‘ The directors take this opportunity of correcting the 
common mistake that gas shareholders receive large divi- 
dends. Since 1876 Parliament has enacted that all new 
capital shall be raised under the auction clauses—that is, it 
has been issued to the public—a large proportion being the 
company’s consumers — at the market price of the stock, 
which only yields 3? per cent. interest to the purchaser.” 

Recently the two largest companies have converted their 
stocks, with the result that the nominal value of these has 
been increased 24 times—the dividend, of course, being 
correspondingly decreased. Thus a 10 per cent. dividend on 
the original capital would be 4 per cent. upon the converted 
capital. These conversions, however, were merely paper 
transactions, and the approximate facts regarding the share 
capital of the three companies are as follows :— 


— Share capital issued under be 
3 auction clauses = 
up to 81st December, 1899. FEF] 
3 
Company. | Approxi- | 
Amount | mate 358 
of | amount | Total 
stock. | of pre | APital | 
miums. 
Gas Light and Coke} 5,097,230 900,000 | 1,100,000 | 2,000,000 7,097,230 
South Metropolitan) 1,941,500 315,255 425,000 740,255 | 2,681,755 
Commercial .. 736,425] Nil | Nil Nil 786,425 
7,825,155 | 1,215,255 | 1,525,000 | 2,740,255 [10,565,410 


and thus get broken ; and, again, if on emergency one wishes 
to “pick up” the pedals while coasting, it is found to be 
very difficult of performance. The amount of pedalling that 


can be obviated on a run with a free-wheel machine can be 
easily ascertained by the attachment of two cyclometers to 
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Fig. i—-FREE WHEEL—GENERAL ARRANGEMENT 


the bicycle, one on the front wheel, and one on the bracket- 
chain wheel. In a recorded run of 2000 miles, made over a 
period of eighteen days, it has been ascertained this way the 
saving in pedalling has reached over 580 miles, or 28 per cent. 
Needless to say this was over fairly hilly country, and it is in 
such gases that the free wheel shows so great a saving. 


With all these advantages thrown in, there are yet many 
riders who would adopt a free wheel if they felt they could 
change back again to fixed when desired, or, again, if 
they could combine in one with the clutch a powerful brake 
which could be operated by a backward pressure on the 

als. Such a device we illustrate herewith. It is an 
ingenious combination of two roller clutches—one for driving 
the rear hub and the other serving to operate a powerful disc 
brake. It is made by the Garrard Manufacturing Company, 
Limited, Ryland-street, Birmingham. Fig.1 shows a general 
view of the device applied to the hub of the rear wheel, and 
Fig. 2a transverse section, while Fig. 3 shows the trigger 
mechanism whereby the whole is put in and out of gear. 
The free-wheel rollers on the right-hand side act in cireum- 
ferential inclined planes on the ring inside the gear pinion in 
the customary manner, the inclination practice being one in 
eight. The vertical rollers inside the cage act laterally on 
inclines of similar degree when a reflex movement is given to 
the pinion through a backward pressure exerted on the chain. 
When these latter rollers move up the incline they force out the 
stationary disc, and thus bring the fibre washer in contact with 
the revolving flange, and set up friction which serves to retard 
the wheel, and can be raised in intensity according to the 
back pressure exerted on the pedal. The stationary disc— 
upon which the entire action of the brake depends—is pre- 
vented from revolving by means of a pawl shown. But if 
this pawl is released, the disc is caused to revolve with the 
gear wheel and revolving flange by the rolling friction of the 
vertical rollers, so that the whole moves as one mass, and 
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Fig. 2 Fig. 3 


the machine acts as ordinary fixed gear. The friction 
between the revolving flange and the stationary disc is then 
obviated, hence no braking action can be brought about, 
and the rider will have to depend on back pedalling and his 
hand brake. When the brake is hard on the tendency is to 
tear the right and left-hand threads on the flange and roller 
ring apart on the hub, and no extra strain is put on the 
bearings. Although a certain amount of heat will be 
generated, the flange which takes the friction is sufficiently 
distant from any of the hardened parts to affect them 
prejudicially, 

The writer has ridden a machine, built by Linford and 
Wilson, of Birmingham, fitted with this mechanism, nearly 
600 miles, and has not found a hill too steep or long for the 
disc brake without the additional assistance of the usual hand 
brake. It is easily adjustable from the merest friction to 
hard on. When riding up long hills, when even the slightest 
friction is undesirable, the whole can easily be thrown out of 
are as above explained, without dismounting from the 
e. 


Tue Society oF MopEL ENGINEERS.—The fourth monthly meet- 
ing of the Liverpool branch of the Society of Model Enginees was held 
at the Balfour Institute on July 4th, when a very fine collection of 
models was on view, and Mr. Hastings wg a description of the 
engine of his new model torpedo boat. e next meeting will 
held in the recreation-room at the Balfour Institute, Smithdown- 
road, Live: 1, on August Ist, at 7.45 p.m., when another 
exhibition of models will be held, and a general discussion will 
take place on any difficulties experienced by members in connec- 
tion with their work. 

THe HicHEst CHIMNEY STACK IN GLOUCESTERSHIRE.—Tho 
Stonehouse Brick and Tile Company, Limited, has just com- 
eae a huge chimney stack, which is admitted to be the 

ighest in Gloucestershire. The foundation is composed of 6ft. 
of solid brickwork and 6ft. of concrete, the diameter of the 
concrete being 30ft. 9in. The weight of the foundation is computed 
at 200 tons, while the brickwork in the chimney itself is 800 tons, 
making a total of 1000 tons. The whole of the materials used in 
the erection were manufactured by the company. The shaft, 
which is circular in shape, is 202ft. from the ground level. From 
the first ring of the capping to the top course of brickwork is 25ft., 
composed entirely of ortfamental brickwork, the major portion of 
which is terra-cotta blocks, varying in weight from 20 Ib. to 70 Ib.’ 
The number of bricks used in the building is 250,000, comprising 
some thirty different shapes, to work to the varying diameters of 
circular work andcapping. The outside diameter at ground level 
is 17ft., while the diameter at widest of the capping, nearly 
200ft. from the ground, is 13ft. 2in. e inside diameter at top 
and bottom is 6ft. The work was commenced in December last, 
the contractors being Messrs, Orchard and Peer, of Bowbridge, 
Stroud. The erection of the chimney was carried out without the 
slightest hitch or accident. The materials used have been haul 
yp dg a double-cylinder steam winch, fitted with a drum carrying 
450ft. of steel wire rope, capable of st 10 tons. The hoisting 
apparatus at the summit has been a bloc 
legs ” inserted in the brickwork, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the ovinions of our 
correspondents. ) 


BOILERS IN THE NAVY. 


Srr,—Before the Scotch boiler passes into oblivion, permit me 
to say a few words in favour of an old servant, who has after all 
done better service in the British Navy than any other boiler ever 
tried. I note that in your condemnation you are careful to guard 
your statements with the qualification that you refer to the 

‘normal Scotch boiler,” by which, I sup; » you mean that a 
special type of cylindrical water-tube boiler might do good 
service, ell, I too hold that view, and, with your leave, I will 
explain what I think will give better satisfaction than any water- 
tube boiler. 

One of the reasons why the Admiralty boilers failed was that they 
were four-furnace boilers—an utter abomination, only tolerable in 
mail steamers, where they can beconstantly overhauled. Another 
reason for failure was too many tubes, and a third was the use of 
double-enders. The right boiler for the Navy will be single-ended, 
and with three 48in. furnaces instead of four 36in. furnaces, For 
the merchant service shells have to be made with an enormous 
factor of safety, to please the Board of Trade and Lloyd’s ; but in 
the just as is lighter than in merchant vessels, 
so the shell plates may be thinner, with a great saving in weight, 
better workmanship, and a better boiler altogether. Combustion 
chambers should be made deeper than usual, and the whole boiler 
might be shortened. The water spaces at the back of the combus- 
tion chamber might be reduced to 4in. with perfect safety, as the 
plates can always be scaled from above. 

The tubes to be of cold drawn steeel, not more than 3in. in dia- 
meter, and the ends for a length of 6in. next the combustion 
chamber reduced to 2}in., so as to give more water space on the 
tube plate. The water space between the tubes never to be less 
anywhere than lin. Plenty of space to be left between the tubes 
and the sides and top of the bustion ber. This would 
reduce the heating surface, as compared with the Admiralty 
boiler, by about 15 per cent. 

In the chimney uptakes I would yom hy tubular feed-water 
heaters, and the whole of the feed should delivered in spray 
into the steam space. This would go far to prevent tube leakage. 

The furnaces to be fed with warm air on the Howden system. 
The air would not be quite so hot because of the feed-water 
heater, but this would be of small consequence as compared to 
having hot feed. 

As a matter of course, the boilers would be fitted with circu- 
lating pumps for use when getting up steam. In the normal 
Scotch boiler about eight hours are required for getting up steam 
from cold water. If proper circulation is peter steam may be 
got up in a Scotch boiler, such as I have described, in less than 
three hours with perfect safety. 

The only advantage that the Belleville boiler possesses is, so far 
as I cansee, the power to get up steam in about an hour. Much 
is made of this. But is it really a matter of vital importance that 
a warship should be able to get up steam very quickly? Much has 
been made of the escape of Cervera’s fleet. But is there any 
reason to think that the result would have been affected by the 
presence of Belleville boilers in the Unitec| States ships? 1 think 
that whether it took one jaour to get steam in this case, or ten 
hours, the result would have been the same, as the whole affair 
was virtually begun and finished in half an hour. 

The Admiralty Scotch boiler broke down because it was crowded 
with heating surface, and no room was left for water. The boiler 
could not breathe. The firing was bad, because it is impossible 
to fire a four-furnace boiler properly at any time ; and with forced 
draught and a long grate the firing becomes worse and worse. In 
a 4ft. furnace there is plenty of room for the formation of flame, 
and the firing can be done much better than in 3ft. furnaces, The 
grate and flue surface is just the same in a boiler with three 48in. 
furnaces as it is in one with four 36in. furnaces. 

I cannot venture to make further demands on your space, but I 
am sure that if some brother engineers who have had like experi- 
ence with mine will speak, a case may yet be made for a cylindrical 
fire-tube Navy boiler which will be hard to beat. 

Liverpool, July 16th. SUPERINTENDING ENGINEER, 


AERIAL TORPEDOES. 


Sir,—Considerable comments have been made in regard to the 
experiment in England in using a real battleship as a target in 
one to learn how long a time it requires to destroy or disable 
such types of warships as the Belleisle, by the guns of the Majestic, 
a first-class British battleship. 

The Majestic fired fifteen rounds with her 12in. gun, which is now 
accepted as the most powerful gun in the British Navy. Further, 
they fired about one hundred rounds of 6in. lyddite ; one hundred 
rounds of 6in. powder shells ; about four hundred rounds of 3in.; 
seven hundred and fifty rounds of 3-pounders, and an indefinite 
number of Maxim. Full charges were used throughout for all 
guns. A consecutive fire lasted in all nine minutes. 

The whole total of shot and shells fired at the Belleisle was 
about 45,000 Ib. Only about 20 per cent. of the projectiles missed 
the target. Between 30 per cent. and 40 per cent. of the shells 
fired were effective, that is, they hit the target and exploded 
promptly. Many of the shell went clear through the lighter or 
upper structure of the ship without a on account of imper- 
fect fuse. The range was only from 1300 to 1700 yards, therefore 
there was such a large percentage of hits. Beside, there were no 
gunners to return the fire from the opponent ship, that is, this 
experiment lacked the excitement of actual war. 

he opinions of officers and experts differ as to what lessons can 
be drawn from this experiment. While the English Admiralty 
seem to be well pleased with the efficiency of their modern guns, 
the best posted men in this country are of the opinion that there 
is still a great deal to learn, and that there is a great deal of 
room for improvement—“ as great as ever.” 

The Belleisle was, after all, not out of action or defenceless, as 
the Admiralty seems to have considered her, as the machinery 
below the water-line was still intact and running. Therefore she 
would yet have been able to ram, or at least torpedo an opponent. 
This illustrates that if mechanical engineers of the capacity of 
John Ericson were given free hand in construction of the Belle- 
isle, somewhat on the plans of the Ericson’s destroyers, the 
Majestic would have had a poor show in the duel, as the destroyer 
type could easily be constructed with a superior speed than the 
Majestic class. However, more can be learned from this experi- 
ment, which corroborate the statement I made years ago—that 
the primary batteries of the present battleship are not adequate. 

Had the Majestic been equipped with guns of the atrial torpedo 
type, as are now being completed at South Bethlehem for our War 
Department, it would have taken less than nine seconds instead of 
nine minutes to destroy or disable the Belleisle. One, or at least 
two or three rounds would completely wreck that battleship. 
However, if such guns were mounted on the Belleisle, she coulh 
destroy the Majestic long before that battleship got to such a 
close range as seventeen hundred yards, 

Nevertheless the advancement in naval and military science 
during the last thirty years has been considerable. One modern 
battleship of to-day, could it have come upon the scene at 
thirty years ago, might easily have destroyed the combined 
navies of the world. Yet in the officers’ and experts’ opinions of 
the time, naval and military armaments had reached such a high 
state of perfection as to leave but little room for improvement. 

History has repeated itself so often that it is but reasonable to 
expect that, in this age of invention and mechanical revolutions, 
our most modern engines of war will Ba may be obsolete a few years 
hence, and a more modern one will e its place. England also 


has some far-seeing men. Lieut. G. E. Armstrong, Royal Navy, 


says, in ‘* Torpedoes and Vessels,” in a series of Royal Hand-books 
ited by C. N. Robison, Commander, Royal Navy, ‘‘The power 
of gun-cotton we have overwhelming proof of. What all the guns 
of the Japanese fleet failed to bring aboutin four hours, the power 
of one torpedo alone accomplished in one second.” H. W. Wilson, 
in ‘‘ Ironclads in Action,” says, ‘‘The perfection of an aérial tor- 
pedo, with great range and accuracy, would be the death-knell to 
the present form of battleship, and it is hard to see what protec- 
tion could be devised against it.” ~ 

In about two weeks the aérial torpedo gun will be completed 
at South Bethlehem, and about ten rounds will be fired. 

Lovis GATHMAN. 
Wyoming-avenue, Washington, U.S.A., July 4th, 


CHEAP POWER. 


Srr,—In reading your leading article on the above subject it has 
struck me that you have overlooked, or nearly so, the only source 
of cheap power practically available in England. I do not suppose 
that this powercould be utilised with economy at present, but it 
may be an asset of enormous value to the nation when coal supplies 
are being exhausted. I refer to the tides. Falmouth Harbour, as 
calculated below, would probably produce 50,000 horse-power 
night and day. There have, of course, been tide millsin the past of 
a very crude sort—Falmouth has three, Looe one, Hayle one—and 
I do not see why they should not come to the front again when the 
conditions are suitable. 

It is perfectly possible, at least in theory, to design a tide mill 
which shall work night and day without stopping. One method is 
as follows:—Let A be the tidal harbour. Across this build two 

dams x « and We and join these with a 
cross dam zz. e now have three ponds, 
one large and two small. The turbines 
and generators are placed at any con- 
venient position, perhaps on the dam z 2. 
The plant works as follows :—Starting at 
high tide, we have the dams A and B full 
and the dam C empty, and the tide being 
quite high, the sea level is the same as the 
water level in Aand B. We commence, 
therefore, by running water from the dam 
A through the turbines into the dam C. 
This continues till the tide has fallen far 
enough to allow of the water being run 
from A to the sea. At low water the 
water remaining in the dam A and C—and 
the turbines must be so proportioned that 
this will not be much—will be run to waste 
so as to empty A and C, and in the 
meantime the plant is run by the water from B until the tide is 
high enone to run back into the dam A through the reverse 
turbines, Then when the tide is nearly full the plant is run b 
passing water into C, which will be empty, whilst both A and 
are filled, and this continues till the tide is again low enough to 
start the water out of A, and so on. 

As an estimate of the power available, take Falmouth Harbour. 
At a guess this may be ten square miles in area with all its creeks. 
Assume five square miles, which would be little more than the 
area of the main harbour. The average rise and fall of the tide 
is about 12ft.—say 10ft. to be on the safe side. We then havea 
volume of water represented by five square miles, and 10ft. deep, 
falling through an average height of 5ft. That is, roughly, 
1100 million cubic feet falling through 5ft. in six hours, which 
comes out to about 30,000 horse-power. 

As regards governing, it may be pointed out that if the turbines 
are so proportioned as to let the water in the large dam flow out 
about as fast as the tide falls, with a head of about 2ft., say, the 
action will be sufficiently regular to allow of control by a governor ; 
all that would have to be arranged for would be the more rapid 
falling of the sea about half tide. The whole arrangement could 
be automatic. A model made would be an interesting toy, and 
one which would probably attract much attention at a Royal 
Society Soirée, Asa dream of the future it is not inconceivable 
that we may one day, when coal is exhausted, harness all the tides 
of our harbours, and so combine the electric currents generated 
as to producea steady continuous supply for the whole country ; 
producirg power, heat, and light. 

Camborne, Cornwall, 

July 14th. 


JouN 8S. V. BickrorD. 


RAILWAY SHAREHOLDERS AND AUTOMATIC COUPLINGS. 


S1r,—The Railway Prevention of Accidents Bill having passed 
through both Houses of Parliament, now only awaits the Royal 
Assent. It deals chiefly with goods traffic, the largest and -most 
far-reaching of railway working, the one department which has 
never had for seventy-five years, even in the simple single detail of 
connecting wagons together, the valuable advantage of identical 
equipment. In 1879 the railway companies goods. train mileage 
was 45,000,000. I then publicly asserted that on the adoption of 
automatic couplings the railway companies would secure a saving 
of at least a quarter of a million in working expenses, with the 
certainty that year by year as the goods traffic became greater 
that annual saving must largely increase. The Railway News, in 
its statistical records of railway accounts and expenditure for 1899, 
issued on the 7th inst., shows that on thirty-two railways nearly 
180,000,000 of goods train mileage was run in that year—or four 
times over the gross total of 1879, so that something like twelve 
millions could have been saved by automatic couplings in railway 
worki during these intervening years. 

The Railway News, dealing with its statistics, draws attention to 
the fact that the immense passenger traffic now carried ‘‘ with 
an almost infinitesimal amount of injury and casualties, but with a 
maximum of comfort, speed, and punctuality” . . . ‘could 
not have been performed but for the improvements which have 
been effected,” as the result of legislation for passengers, and it 
most opportunely quotes the opinion of Sir Henry Tyler, written 
twenty years ago, that ‘‘the additional outlay yet required for 
further accommodation and improved apparatus, though large in 
total amount, will be merely fractional as regards the total capital, 
and will afford the means of inducing and conveying in 
traffic, of saving in payments by way of compensation, and of 
effecting greater economy in working ; so that it will on the whole 
be beneficial in a pecuniary sense to the companies.” 

That that expert forecast is also certain of realisation with goods 
traffic will be readily perceived, and £1,000,000 is my lowest 
estimate of assured savings during this current year, were auto- 
matic couplings now in universal use on railways of the United 
Kingdom ; and that £100,000 a month more than necessary is now 
being expended by the railways between them, owing to lack of 
these appliances, whilst every month which finds them longer un- 
equipped adds hugely to the gross total of the outlay, for we find 
by these Railway Neis statistics that these thirty-two railways 
owned just 670,000 goods wagons between them on’ December 31st 


last, and that additions to their own wagon stock during~1899 | posts 


exceeded 20,000 wagons. ‘ 

I have never yet found a single railway director or railway official 
refuse to admit that universal adoption of automatic couplings 
would result in savings, but the impossibility of securing united 
action without some overruling power of compulsion has hitherto 
overshadowed the financial aspect entirely. That the money 
saving is there, the experience of the United States railways has 
definitely proved. 

This letter closes a long, strenu and persistent crusade for 
twenty-seven years. It was inevitable that it should prejudice 
me greatly with some railways; but the day will come when my 
financial estimates will be found as much understated as my figures 
on the accidents have been proved to be in the light of the evidence 
given by the railways themselves before the Royal Commission, 


; spikes and drift bolts, no mortices, tenons, or screw 


_ This quarter of a century of implacable opposition or apathetic 
indifference on the part of the majority of railways to this im- 
| a toay reform will not even now readily die out ; but every share- 

older, director, and official surely must acknowledge that such a 
long period should suffice, for, as the Financial Times recently 
argued, ‘‘ these millions are worth looking after even by wealthy 


railroad corporations.” A. BROCKELBANK, 
33, Queen Victoria-street, London, E.C., 
July 16th. 


THE 1000 MILES MOTOR TRIAL. 


S1r,—The otherwise admirable report on the above trial fails 
somewhat in not giving an approximate cost.per mile run, as, if 
the buying public are to be enlightened on motor cars, the cost per 
mile is of first importance. So far as 1 can work it out, it would 
total up to nearly ls. per mile, but shall be glad of some other 
reliable facts on the subject. Of course, I take it that repairs, oil, 
fuel, and anything spent on the running of car, should be taken into 
account, .. PURCHASER, 

Reading, July 17th. ; 


LAUNCHES AND TRIAL TRIPS. 


BALMORAL, passenger steamer ; built by, S. M’Knight and Co., 
Limited ; to the order of, The Southampton, Isle of Wight, and 
South of England Royal Mail Steam Packet Company, Limited ; 
dimensions, 236ft., 27ft., by 6ft. 6in.; engines, diagonal, direct- 
acting compound, 5ft. 6in. stroke ; constructed by, Hutsoa and 
Sons, Liraited ; trial trip, July 9th ; 19°2 knots, 

CLEaR, steel screw steamer; built by, 8. M’Knight and 
Co., Limited ; to the order of, Dawson Bros., Glasgow ; dimen- 
sions, 140ft., 23ft. 6in., by 9ft. 9in.; to carry, 400 tons deadweight ; 
engines, compound ; constructed by, Ross and Duncan ; trial trip, 
July 9th; 114 knots. : 

WoopsrIDGE, steel screw steamer; built by, Irvine’s Ship- 
building and ay Docks Company, Limited ; to the order of, Sir 
C, Furness for J. Temperley and Co. ; dimensions, 340ft., 48ft., 
27ft. 9in.; engines, be - expansion, 25in., 40in., 66in., by 
45in. stroke, pressure 160 lb.; constructed by, Wm. Allen and 
Co., Limited ; trial trip, July 12th ; 11 knots. 

La PuIssaNTE, stern-well bucket hopper dredger; built by, 
Wm. Simons and Uo., Limited, Renfrew ; to the order of, The 
Suez Canal Company for the improvement of the Port Said roads ; 
dimensions, 275ft., 47ft., 19ft. moulded; hopper capacity, 
2200 tons of dredgings; engines, two sets triple-expansion. 
Claimed to be the largest stern-well bucket hopper dredger in the 
world. The buckets have a capacity of 30 cubic feet, and are 
capable of raising 1800 tons per hour. Maximum dredging 
depth, 40ft.; launch, 12th July. 

steel screw steamer ; built by, /Ropner and Sons; 
to the order of, English and Co., Middlesbrough ; to carry, about 
5000 tons deadweight; engines, triple-expansion, about 1100 
indicated horse-power, pressure 2101b.; constructed by, Blair and 
Co., Limited ; trial trip, July 13th ; 114 knots. 

Acts, steel screw steamer ; built by, Ropner and. Son; to the 
order of, Newman and Dale for the Acis Steamship Company, 
Limited ; dimensions, 325ft., 48ft., 24ft. 3in.; to carry, about 
5200 tons deadweight on Lloyd’s freeboard ; engines, triple-expan- 
sion, about 1100 indicated horse-power, pressure 160 1b.; con- 
structed by, Blairand Co., Limited ; launch, 13th July. 

HARTBURN, steel screw steamer; built by, the Blyth Ship- 
building Company, Limited ; to the order of, the Tyne and Biyth 
Steamship Owning Company, Limited ; dimensions, 313ft. 6in., 
43ft. 2in., 22ft. 44in.; engines, triple-expansion; constructed 
by, Thos. Richardson and Sons, Limited ; launch, 13th July. 


CATALOGUES. 


Wm. Douglas and Sons, Limited, Putney, London, 8.W. B 
section of catalogue of appli for age makers, bacon 
curers, and cognate industries. 

Mather and Platt, Limited, Salford Ironworks, Manchester. 
Third edition of a pocket catalogue of electrical plant.—We have 
referred quite recently to the excellent manner in which this little 
work is got up, and feel no surprise at the necessity for producing 
a further edition. One-half of the pages are devoted to really 
useful information, making the book one to be sought after by 
electricians, 

Tangyes Limited, Birmingham.—We have received copies of 
Tangyes’ Factors’ Catalogue, Horizontal Steam Engine Catalogue, 
and Gas Engine Catalogue, all three of which have been recently 
published. The first contains particulars of smaller manufactures, 
the others, however, are more in the nature of preliminary 
eatalogues. The engine catalogue contains particulars of the 
horizontal and ‘‘ Girder” engines only, recently revised, and the 
gas engine catalogue of the sizes al y made of Tangyes’ new 
pattern gas engines, larger sizes than those shown being in pre- 
paration. 


THE BuREAU OF ORDNANCE of the U.S, Navy De ent 
has asked for tenders by August 10th for armour, irty-one 
thousand tons of improved face-hardened armour are required, 


treated as shown by the specifications by a process of face- 
hardening approved by the department, and applied to plates of 
5in. and more in thickness, to be designa as class A; about 
3600 tons of the best face-hardened armour, treated by the process 
hitherto in vogue, or by such process as may be approved by the 
department, and applied to plates to be face-hardened of a thick- 
ness less than 5in., designated as class B ; and about 1150 tons of 
the best nickel-steel armour, not face-hardened, including certain 
hollow forgings, such as communication tubes, &c., designated as 
class C ; all to be shaped accurately after drawings or templates, 
and of such sizes and general character as may be required. Tho 
armour is required for eight battleships, six armoured cruisers, 
and three protected cruisers. i 


Stone Raitway Bripce.—The Fitchburgh Railroad, U.S. A., 
has replaced a double-span wooden truss bridge with a masonry 
bridge having two arches of 140ft. span, 20ft. rise, and 1324ft. radius, 
the total length of the bridge being 377ft. The haunches of the 
two arches are 43ft. apart, and are seated in a granite ledge in the 
middle of the river, no pier being required. The width of the 
structure is 27ft., or 29ft. over the copings. It carries a double- 
track railway, with sleepers level with the coping, there being no 
parapet walls. The depth from top of rail is 12ft. to the crown of 
the arch and 32ft. to the springing line, while the water level is 
about 80ft. below the rails. Timber falseworks were built, the 
being secured by iron dowels let into the solid rock. On 
thése were the centres, the curved booms of which were built up 
of four thicknesses of in. spruce plank. There were six centres 
to each arch, with lagging 8in. | in., 24in. centres, The wedges 
were of oak, 6in. by {Sin All the timber was put ay i 
ts being 

. The arches were built under the old bridge, coming to 
within 2ft. of the floor. When completed a timber trestle was 
built across the structure, the old bridge was torn down, and the 
upper part of the new bridge built while traffic was carried by the 
trestle, The arch sheeting was laid by snatch-blocks hung to the 
floor beams of the old bridge. A settlement of 3in. was provided 


-for, of which lin. was taken up by the settling of the centering. 


After the centres were struck there was no settlement of the 
arches, which are therefore 2in. above the intended level, 
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850 HORSE-POWER GAS ENGINE 


CROSSLEY BROS., LIMITED, MANCHESTER, ENGINEERS 


A LARGE GAS ENGINE. 


THE largest gas engine yes turned out by Crossley 
Brothers, Limited, of Openshaw, Manchester, is illus- 
trated above. It possesses some novel features. As 
will be’ seen, the engine is fitted with two horizontal 
cylinders, placed end-to-end on opposite sides of the 
crank shafts, both connecting-rods being coupled to 
the same crank pin, one rod . 
having a forked end. The 
dimensions of the cylinders are 
26in. by 36in. stroke, and the 
normal speed of the engine is 
150 revolutions per minute. 
The engine is attached direct 
to a dynamo by means of a 
flexible coupling, and is fitted 
with a very heavy fly-wheel, 
not shown in the engraving, 
13ft. in diameter by 37in. wide. 
It is made in halves, and is 
joined together by a new 
method. .Unlike the usual 
means of connecting the sec- 
tions of fly-wheels, this arrange- 
ment maintains the entire 
strength of the rim section 
through the joint, which is 
a matter of vital importance 
in the case of a fly-wheel 
having a high peripheral speed. 

The engraving herewith 
shows this method of making 
joints for built-up fly-wheels. 
The engraving shows the fly- 
wheel built up in two halves, 
though the same method may 
be adopted for any number of 
sections. It consists of dove- 
tailed clips carefully machined 
to a definite taper, and driven 
on to corresponding machined 
joggles. The ends of the 
clips are also fitted to under-cut surfaces, which pre- 
vent them springing with the strain. As the clips can be 
made of a good quality steel, the amount of strain which 
may safely be put on them in tension can be accurately 
estimated, and they do not require to be very thick to enable 
them to be equal to a considerable section of the cast iron 
rim at the low tensile strain commonly estimated for in 
the rims of fly-wheels. The clips are not machined ex- 
ternally until fitted in place, and are then turned up with 
the fly-wheel itself, leaving a perfectly smooth uniform sur- 
face. These clips may be used both externally and internally, 
or as shown in the engraving externally only in combination 
with suitable bolts internally. One great advantage of this 
method of joining fly-wheels consists in having definite 
stresses upon the material which binds the parts of a 
fly-wheel together and coming on machined carefully 
fitted surfaces. The usual way of shrinking hoops on 
rough projecting bosses is not so satisfactory owing to 
the difficulty of estimating the strain due to the shrinkage, 
the dependence on welds in the hoops, and the more or 
less imperfect fitting between the hoops and the rough 
surfaces. 

The engine was designed to work with Mond producer gas, 
and during a lengthy and severe test the results were most 
satisfactory, the output of the dynamo being 2250 ampéres 
at 110 volts, equal to 332 electrical horse-power. Special 
attention has been given to the bearings and cooling arrange- 
ments, as the engine has to run day and night, without stop- 
ping, for long periods. 

Each cylinder is fitted with a high-speed centrifugal 
governor which, by regulating the charge of gas and 
air, together with the great weight of the fly-wheel, 
maintains a practically steady turning moment. The 
charges of gas are both controlled by the governor, the 
volume of the charge remaining constant, and no working 
charge being cut out until the load on the engine falls below 
half the normal, beyond which it is not desirable to go for 
economic reasons. 

The crank webs are fitted with heavy cast iron balance 
weights, and automatic sight-feed lubricators are fitted to all 
the bearings and parts requiring attention. In order to do 
away with the risk of broken breech ends, due to initial 
strains set up in the foundry, the ends of the cylinder 
water jackets are fitted with detachable covers, which also 
enable the water jackets to be easily cleared of any accu- 
mulation or deposit that so often causes trouble in gas 
engines, 

The exhaust valves are fitted in detachable boxes instead of 
being cast on the cylinders. They are thus easily repaired or 
renewed should occasion arise. These valves are of a new 
design. Owing to the large diameter of the cylinders, and 
the correspondingly large diameter of the exhaust valves, 
considerable — would be required to open them if con- 
structed on the ordinary lines. With a view to overcoming 


for barring gear 


this difficulty an equilibrating arrangement has been adopted, 
which not only makes the opening of the large valves a very 
simple matter, but relieves the working parts of undue strain. 
The exhaust valves and spindles are hollow, and have water 
circulating through them, keeping them cool, and enabling 
an efficient lubrication to be maintained. 

This engine marks another advance in the direction of 
using gas for the production of large powers. So far La 
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DETAILS OF FLY-WHEEL 


Société Cockerill has built the largest gas engine. But Eng- 
land is pressing Belgium closely. 


H.M. TORPEDO BOAT DESTROYER VIPER. 


Last week the new torpedo boat destroyer Viper, which has 
been built by Hawthorn, Leslie, and Co., Hebburn, to the 
order of the Parsons Steam Turbine Company, underwent a 
series of steam trials, and, in accordance with anticipations, 
eclipsed all previous records for speed. The vessel is 210ft. 
long, 21ft. beam, has a depth of 12ft. 6in., and is pro- 
pelled by steam turbines fitted by the contractors. The 
engines are similar to those of the Turbinia, but are in dupli- 
cate, and consist of two distinct sets on each side of the 
vessel. There are four screw shafts in all, entirely. indepen- 
dent of each other, the two on each side being driven by one 
high and one low-pressure turbine respectively, of about equal 
power; while the two low-pressure turbines drive the two 
inner shafts, and to each a small reversing turbine is also 
permanently coupled, and revolves idly with them when 
going ahead. ‘Two propellers are placed on each shaft, the 
foremost in each case having a slightly lesser pitch than the 
after one. The thrust from the screw shafts is entirely 
balanced by the steam acting on the turbines. So far as the 
boilers, auxiliary machinery, and condensers are concerned, 
they are of the usual type in such vessels; but their size is 
increased to meet the much larger power to be developed, and 
to compensate for the lesser weight of the main engines, 
shafting, and propellers, as well as the lighter structure of 
the engine beds. The boilers are of the modified Yarrow 
pattern, with a total heating surface of 150,000 square feet, 
and grate surface of 272 square feet; while the condensers 
have a cooling surface of 8000 square feet. Steam is ad- 
mitted directly through a regulating valve to the high-pressure 
turbine driving one shaft, after which it passes to the adjacent 
low-pressure turbine, driving its shaft independently, thence 
it flows to the condenser, and both the shafts then drive the 
vessel ahead. The reversing turbine revolves with the low- 
pressure shaft, and being permanently connected with the 
vacuum in the condenser, no appreciable resistance is offered 
to its motion under these conditions. Togo astern the ahead 
steam valve is closed, and the astern steam valve opened, ad- 
mitting the steam from the boilers to the reversing turbine, 
and reversing the direction of rotation of the inner screw 
shaft. On the other side of the vessel the arrangement is 
the same, so that she can be manceuvred as an ordinary twin- 
screw vessel, and with great facility and quickness. In ordi- 
nary reciprocating engines the weight of machinery for each 
indicated horse-power developed is 551b., while in the turbine 
the weight of machinery per indicated horse-power is said to 
be only 351b., thereby effecting a great saving in weight. The 
engines are all below the water-line—an essential factor in the 
construction of war vessels. Owing to a dispute amongst the 


engineering staff employed on board the Viper, says the 
Newcastle Chronicle, the trial of the boat had to be carried 
out last Friday by apprentices and the office staff, but the 
success of the trip was not impaired, as will be seen from the 
following particulars, for which we are indebted to the paper 
above mentioned :—The Viper left the works shortly after 
11 o’clock, steaming to the harbour mouth at 15 knots, and 
twenty minutes after passing the North Pier end she in- 
creased her speed to 36°585 knots. Subsequent spins showed 
a speed of 35°503 knots, 37-113 knots, 36°585 knots, 37°113 
lnots, and the last 36°072 knots, the Admiralty mean speed 
jor the six runs showing 36°581 knots. In the trials the tur- 
hines made 1180 revolutions per minute, and developed 12,000 
indicated horse-power. 


AUTOMATIC CUTTING-UP MACHINE. 


THE accompanying illustration is taken from a photograph 
of a new automatic cutting-up machine patented by Mr. 
Edward G. Herbert, Cornbrook Park Toolworks, Manchester. 
This machine, instead of stopping at the end of each cut, 
continues working automatically, the bar being fed forward 
on to a stop, according to the length required, and gripped in 
a vice while the cutting is in progress. The machine is con- 
structed to cut up bars of any diameter to 44in., or any 
shape, such as angles, T-iron, flats, &c. When the saw has 
been set and has made the first cut through the work, the 
saw frame drops, and a stiff spring forming part of the saw 
frame engages with a catch, pressing it forward into a notch. 
Thiscatch is connected by link and lever to the clutch, by means 
of which the main cam that regulates the whole of the repe- 
tition operations is thrown into gear, this cam being driven 
from the clutch by a chain. The cam makes one complete 
revolution, during which it first raises the saw frame; 
secondly, opens the vice, allowing the bar to be fed forward 
against the stop; thirdly, closes the vice; fourthly, lowers 
the saw on to the work; and fifthly, throws itself out of gear. 
The feed is effected by means of two collars which grip the 
bar, and are driven by the same chain that drives the cam. 
The cycle of operations above described takes place after each 
cut—the cam remaining stationary while the cutting is in 
progress—until the whole bar has been cut up. When the last 
length of bar has been fed through, the feed rollers fall 
together, and by this action the repetition mechanism is 
thrown out of gear. At the same time the striker of a bell is 


thrown into engagement with the crank, and continues ring- 
ing until the machine is attended to. Practically the same 
thing occurs in the event of an accidental breaking of the 
saw, the mechanism being automatically stopped, and the 
bell rung to call attention. The machine, it may be added, 
can be set for a single cut in just the same way as for a series. 
To obviate the danger of the detached pieces of bar jamming 
between the saw plate and the stop of the length gauge, the 
stop, after the gauge has been taken, is, during the cutting 
operation, moved on one side, so that it offers no obstruction 
to the cut length of bar falling freely away from the machine. 
A further ingenious piece of mechanism is a_ balance 
weight, which serves to increase the pressure on the 
saw as the latter becomes blunted through wear. This 
arrangement consists really of a fine rack in the shape of a 
screw, on which the weight hangs on two knife-edges, one of 
these being rigidly attached to the weight, and the other to a 
link which is freely pivoted on the weight, and, according to 
the angle at which the rack is inclined, the weight is sup- 
ported on one or other of the knife-edges, and places itself 
with the centre of gravity beneath the forward knife-edge 
attached to the link, and the rigid edge in the rear moves 
forward, so that after each cut the weight moves a distance 
of one tooth on the rack. It will be seen that the machine is 
absolutely automatic throughout, requiring only to be fed 
from time to time with work to be cut up, the bell ringing 
whenever a fresh feed is requisite, or in the event of any 
accident happening to the machine. 


INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION.— 
A circular letter has this week been addressed to the students of 
the Institution of Electrical Engineers informing them that the 
Council of the Institution proposes to grant £5 to each of twenty 
selected students, to assist them to visit the electrical exhibits in 
the Paris Exhibition. Intending candidates must fill up and 
return an — form — issued with the circular— before 
10 a.m. on Saturday, July 28th. In the selection, the Council 
will give preference, other things being equal, to those who being 
still students of the Institution have either, or both, read papers 
before the students’ section, or been members of the Committee 
of that section. The conditions of the grant are as follows :—(1) 
The selected student shall spend at least six days in Paris, the 
visit to commence not earlier than August 27th. (2) He shall 
write an essay or a r on the exhibits in a special section 
allotted to him, and shall send the paper to the secretary of the 
Institution before November 15th, 1900. (3) The paper sub- 
mitted shall, like all other papers presented to the fietitution, 
become the property of the festitation, If approved by the 


Council it may be read at a meeting of the students’ section, and 
if so read, will be eligible for the usual Institution premiums 
offered for such papers, a 
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MR. A. G. MUMFORD, COLCHESTER, ENGINEER 


SURFACE-CONDENSING ENGINES, H. M. DOCKYARD, CHATHAM 


The Bingin ear” 


VERTICAL COMPOUND SURFACE-CONDENSING 
ENGINES. 


THE.engines illustrated are of the vertical compound type, 
e, 


having cylinders 17in. and 34in. diameter by 24in. stro 
constructed for a working pressure of 140 lb. per square inch, 


and indicating 300 horse-power, when running at 80 revo- 


lutions per mifute. The cylinders are steam 
jacketed. A piston valve is fitted to the 
high-pressure cylinder, with a balance cylin- 
der at the top to take the weight of the 
valve gear off the governor ; the low-pressure 
valve being flat and fitted with a balance 
ring to relieve it of pressure on the face. 
The engine is fitted with variable cut-off 
gear worked by the governor, on the high- 
pressure cylinder. The piston-rod glands 
are fitted with patent United Kingdom 
metallic packing supplied by the Leeds 
Forge Company, Limited. 
_ The crank shaft works in gun-metal bear- 
ings lined with white metal, and has a solid 
forged coupling to which is connected a 
shaft carrying a fly-wheel 13ft. in diameter, 
weighing 7 tons, and two driving pulleys, 
each 9ft. diameter by 30in. wide, from which 
the power is transmitted by heavy belting. 
Independent air and circulating pumps, of 
the vertical type, are also illustrated here- 
with. The air pump is 16in. diameter ; the 
circulating pump 8in. diameter, worked 
direct by compound cylinders, 8in. and 16in. 
diameter, all having a stroke of 10in., run- 
ning in connection with the surface con- 
denser, which is 8ft. 6in. long by 3ft. 6in. 
diameter, and has 1000 square feet cooling surface in brass 
tubes. The whole installation has undergone its official tests 
with most satisfactory results. It is employed in driving the 
tools in the new fitting shops. 


LIVERPOOL WATER SUPPLY. 


AN extremely interesting history of the Liverpool water 
supply is contained in the annual report of the water 
engineer, of which we have recently received a copy. It is 
very instructive to follow the gradual growth of the water 
tupply of this great shipping city from something which was 
not, in the first instance, any larger than what is required 
for a small village. At the beginning of the present century 
the principal supply in the centre of the town was a public 
spring or well known as Fall Well, which was situated near 
the south end of St. George’s Hall. From a record 
dated 1763 it is known that the “flood from this spring 
was collected into a reservoir about the size of a 
gentleman’s bath. . . And the water was carried 
into the town on women’s shoulders, in tin cans 
hanging on each side.” In course of time, when this 
mode of distribution could not meet the requirements, carts 
were used, and at the end of the eighteenth century there 
were sixty carts in use. The total quantity delivered a day 
was probably about 100,000 gallons. In the poorer districts, 


we are told, there were constant brawls and contentions 
around the water barrels, and the intermittent, imperfect, 
and uncertain character of the supply led to much uncleanli- 
ness and disease. The first Liverpool Water Act was granted 
in 1709, and it granted to Sir Cleave Moore, Bart., liberty to 
bring water into the town from Bootle-cum-Linacre. The 
scheme was good, but in advance of its time, and the powers 
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obtained were allowed to remain dormant for nearly a 
century. In 1786 an Act was passed which had for one of 
its objects “supply the town of Liverpool with fresh and 
wholesome water.” By this Act the Corporation were 
empowered to dig for wells, &c. A subscription was opened 
and £95,324 were subscribed. The works were commenced 
in 1799 by sinking a well in Berry-street, another at Hotham- 
street, Copperas Hill, and pipes were laid wherever profitable 
consumers could be obtained. In 1799 a private Act was 
obtained incorporating a company, entitled “‘The Company 
of Proprietors of the Liverpool Waterworks.” The water 
was obtained from springs on the property of Lord Derby at 
Bootle. The delivery of these springs, of which it is said 
there were 2000 merging into one exit, is stated to have been 
12,000 gallons an hour. In 1822 a private Act was passed to 
repeal the provisions of the Act of 1786, and to incorporate a 
company, known subsequently as “the Liverpool and 
Harrington Company,” to take over the powers contained in 
the Act of 1786, and to construct works for the supply of the 
town and port. Here, then, there was competition. It did 
not, however, last long. The two companies soon found that 
it would be to their mutual advantage to agree to confine 
their operations within defined limits. 

The works of the Bootle Company were situated about 
three miles from Liverpool, and consisted of three “ lodges ” 
or reservoirs excavated in the sandstone to a depth of 23ft. 
There were eleven bore-holes varying from 4in. to 12in. in 
diameter, and from 73ft. to 600ft. deep. Four engines, having 
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a total of 220 horse-power, were employed to raise and dis- 
tribute the water. The Liverpool and Harrington Company 
had five wells constructed at various dates between 1800.and 
1841, and altogether some 180 horse-power. These wells 
were at Copperas Hill, Bevington Bush, Soho, Toxteth Park, 
and Windsor. The water supply, however, was certainly 
very inadequate. The water was only turned on to the mains 
two or three times in the course of a week, 
and then only for two or three hours. In 
1842 alone the value of property lost by fire 
was estimated at £517,927, due largely to 
lack of water. A 
In 1843 the Highway Commissioners, who 
were responsible for watering. the streets, 
cleansing of sewers, and extinguishing fires, 
promoted a Bill to enable them to pump 
water from the Mersey for these purposes. 
The Committee of the House agreed as to 
the necessity of more water, but decided 
that the supply would be best obtained by 
increasing the size of the Harrington Com- 
pany’s mains. These mains were increased, 
and a new well sunk at Green-lane. In 
1847 the Corporation purchased the two 
water undertakings for £537,392, and ob- 
tained powers to construct new works at 
Rivington. After this came a period of 
f search for new supplies, for it was found that 
H even with the new works at Rivington there 
well | was not enough water. Proposals to obtain 


CircPump Suction 


A 


water from Bala Lake, the rivers Brock, 
Calder, Wyre in Lancashire, and Winder- 
mere Lake were considered, but it was not 
till 1876 that the Water Committee turned 
their attention to the river Vyrnwy. After 
this no time was lost. The borough engineer reported on the 
scheme ; it was adopted by the City Council in 1879; the 
Act of Parliament was passed in 1880; the works begun in 
1881, and completed in 1892. The available contents of the 
Vyrnwy reservoir is 12,131,000,000 gallons, and the quantity 
of water now delivered through the Vyrnwy pipes into Prescot 
from Oswestry is at the rate of 15,400,000 gallons per day, 
and the supply is still supplemented from wells. 

The foregoing gives in brief outline the general history of 
the Liverpool water supply. ‘The story as told by the water 
engineer is most entertaining and well worth perusal. 


A pevice for lighting the fires of locomotives while in 
the round-house is said to be gaining in favour in America. It is 
called the Ferguson fire kindler. The flame is applied beneath the’ 
grates and the fire-door is kept closed, the time required to start a 
fire varying from 25 to 45 minutes. The apparatus consists of a 
tank holding 25 gallons of oil, a hose coupling to connect with the 
compressed air main, a hose terminating in a nozzle for spraying 
the mixed oil and air, and a valve for controlling the relative pro- 
portions of oil and air. The tank is mounted on a truck that can 
easily be moved from one part of the round-house toanother, The 
nozzle is at the end of a long tube, and this is thrust into the ash- 
pan and the flame passed up through the fuel until-it is wholly 
ignited. The fire-door being closed prevents the admission of cold: 
air, and causes the draught to pass up through the fuel. 
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MR. GOSCHEN’S MEMORANDUM ON WATER- 
TUBE BOILERS. 

Tuts statement deals only with ships fitted with Belleville boilers 

or with boilers of large tube types. e use of small tube boilers 


has been hitherto confined in her Majesty's Navy to third-class- 


cruisers and smaller vessels, where the importance of securing a 
high — on small dimensions justifies the acceptance of boilers 
which have a shorter life than is desirable for large ships. The 
tubes of small tube boilers are much thinner than those of large 
tube types, and the maximum power of the boilers is obtained by 
forcing, which also tends to shorten their life. : 
The experience gained with these boilers up to the present in 
destroyers, torpedo gunboats, and third-class cruisers does not, in 
the opinion of the Admiralty, justify their use in er ships, 
though they have been adopted for this purpose in France and 
some other foreign navies. 4 
The Admiralty policy has been to consider the Belleville boiler, 
with which they have had more experience than any other type of 
water-tube boiler, as the approved type for large ships, treating 
other types as experimental until they have shown that they 


possess some distinct superiority. There are substantial advan- 


recently commissioned for the first time, and, with few exceptions, 
the crew had had no previous experience with Belleville boilers. 

An inspector of machinery, who had had considerable experience 
with Belleville boilers in the Channel Squadron, was sent out in 
connection with the trials, but was ordered in the first place to 
remain on board the Minerva, so that the management of the 
machinery in Highflyer might be under exactly service conditions. 

The following trials were carried out in the order shown, the 
results being given in the attached Tables I. and II., pages 6 and 7. 

A series.—Three runs, each of 60 hours’ duration, at 10 knots, 
which, as regards machinery, were continuous and — 
formed one run of 1800 miles, the boilers being changed for eac 
separate run of 600 miles. 

series, —T'wo runs each of 60 hours’ duration at 14 knots, which 

as regards machinery, were continuous and practically formed one 
run of 1680 miles. 

C, trial. —One run of 60 hours’ duration, at 17 knots. 

C, trial.—One run of 38 hours’ duration, at 17 knots. This trial 
was then discontinued, owing to defects described in Table II. 
having developed in Highflyer. The Highflyer, after refit, made an 
experimental run at 10 knots, with the inspector of machinery on 
board, and, on completion of this, made a further-trial of 60 hours 


Tasie 1.—H.M.S. Minerva.—Results of Special Trials. 


three boilers alight, and fires alight, but banked, in the remaining 
boilers. After completing 654 hours the signal was made, and the 
remaining fires were lit in Highflyer, and spread in Minerva, so as 
to obtain full power as soon as possible, in order to continue at 
maximum power for 12 hours, but after 1{§ hours, Highflyer 
developed defects in one of the air pumps, which caused the trial 
to be discontinued. 

During the earlier trials the coal expenditure in the Highflyer 
was found to be very much in excess of that in the Minerva, and so 
large, compared with the results obtained on her contractors’ trials, 
as to indicate either serious defects or want of skill in the manage- 
ment of the fires. The inspector of machinery was therefore 
directed to proceed on board the Highflyer, after trial C,, and the 
ship was sent to sea by herself to work independently for the 
p of training the stokers. After 24 hours of this training, 
trial A was repeated, when it was found that the expenditure was 
reduced from 3°45lb. per indicated horse-power for all purposes, 
which was the average of the three preceding similar trials, to 
3°161lb. per indicated horse-power. The Minerva’s average expen- 
diture for the three A trials was 2°96 lb. per indicated horse-power, 
showing the excess expenditure of Highflyer over Minerva at the 


low speed of 10 knots to be 6°7 per cent. Before this training was 


| 
' Draught of water. 20° | Water. 

| g | 8a 3 BS sous Bo |B Remer's, defects, 

= | 2 = = 
| | Hours. Knots. Ft. in. | Ft. in a | Pounds Tons. | Tons. Tons 
Aj | 1—8-1-1900 60 1083-8 9-34 66-5 19 10 2 7 3and 4 | 88 _ | 5 5 
| 
As | 3—6-1-1900 60 1084-5 9-89 66-19 19 6 23 4 4 | 3-02 _ 5 1b 
Az; | 6—9-1-1900 60 1084-95 | 9-98 65-98 19 #1 4 2-99 5 1 
B, 13—16-1-1900 60 80:8-1 14-00 93-47 19 il 23 5 6 2-38 — 7-5 
| 16—18-1-1900 60 si60-0 | 18-03 | o-2 | 18 1 | 2 7 | 22 
Cy | 24—26-1-1900 60 6242-35 | 17-15 117-92 1s 9 23 1 8 2-28 _- 20 6 8.H.P. cylinder cover leaked badly. 
C2 30-1-1900 to | 38 6022-8 | 17-05 117-1 19 0 2 3 8 | 2-25 - 9 — | S.L.P. slide rod gland leaked badly. ‘Trial curtailed on account of 
1-2-1900 | defects in Highflyer. 
28-2-:1900 6021-7 17-0 117-3 19 2 | 8 2-22 | Nodefects. This trial is a repeat of two former trials. 
| 
6278. 30 7550-2 | 17-58 123-9 19 8 2 8 2-23 20 24 Forward main feed suction pipe burst. §.H.P. piston-rod gland leaked 
| badly. 
Dz 10—11-3-1900 30 7879-2 | 18-03 128-6 18 2 22 11 8 2-16 - 12 ee Starboard main feed suction pipe burst. 
17-3-1900 | 1343 6778-16 | 16-98 119-8 19 6 23 «3 8 2-16 2 
| 
Ey 20-83-1900 | 1888 6510-8 16-88 117-8 19 0 | 23 0 8 2-11 2 | 
: 24—27-8-1 | 6588 1132-0 | 10-0 66-1 19 10 | 2 8 8to8 8-09 o 5 — | Nodefects. Trial at full power discontinued at end of 14% hours on 
| | account of defects in Highfiyer. 
11,—H.M.S, Highftyer.—Results of Special Trials. 
“ | Draught of water | | Water. 
= | ges 2s = 
Hours. | | Knots. Ft. in.| Ft. in. Pounds. | Tons. | Tons. | Tons. | : 
A) 1—3-1-1900 60 | 1190-5 | 9-8 86:35 | “19 8] 2211 6 8:46 a 2 19 Two generator door joints and seven economiser door joints leaky. Two fusible plugs re- 
. | | newed. These defects caused one boiler to be out of use 4 hours. 

Az 3—6-1-1900 6O | 1205-5 9-9 85-9 to to 7 8-88 46 12 Two economiser door joints leaky and four fusible plugs renewed. These leaky doors caused 

one boiler to be shut off and another substituted. 

Ay 6—9-1-1900 60 1137-4 9-98 85-85 | t18 9] 21 6 8 3-50 48 19 Joints of two doors leaky, causing two boilers to be shut off. 

| decr’sed 
to 6, 
, A 14—17-2-1900 60 1101-9 9-82 | 85-89] 20 0] 22 2 5 3-16 = 16 “4 No defects developed. This trial was a repetition of the three previous trials. 
tepeat. 
B, 13--16-1-1900 60 2831-5 | 14-0 | 120-9 | *20 6 . 5 12 2-90 — 44 10-5 | Starboard evaporator feed-pump rod and crosshead defective, 
| 
Bs 16--18-1-1900 60 3182-4 18-9 =| :122-75 | 18 38] 21 7 12 | 2-87 6 68 21-0 | Ten joints in main steam pipe and many smaller joints leaky. Twelve fusible plugs retieWed. 
C; 24—26-1-1900 60 5750-4 17-15 | 158-75 | 19 2] 22 2 18 | 2-67 16 4 52 6-0 | Crank shaft of P. distilling engine was broken on two occasions. 8. crank-pit pump, contiect- 
| ing and pump rods broken and barrel cracked. H.P. cylinders, three stays for supporting 
| cover found broken after trial. 

C, 30-1-1900 to 38 5707'8 17-05 | 152-6 1911] 22 6 18 2-53 14 44 _ Crank shafts of both distilling engines broken. 8.I.P. crankhead bearing heated, causing cur- 
i +2. | | tailment of trial, and spare brasses were fitted. 

C2 28-2-1900 to 6 | 5907-0 17-0 =| 152-05; 20 0; 22 6) Wb 2-37 — 45 _ End door of steam drum on No. 13 boiler leaky. Top of float box of No. 18 boiler defective 

Repeat. } 3-3-1900 | Several joints in main and auxiliary steam pipes leaky. 

D, | 6—7-8-1900 30 | 746-3 17-9 =| 164-35 | 19 5] 22 6 18 2-52 10 50 _ Impeller shaft of 8. auxiliary circulating pump broken. A few joints in steam pipes leaky. 
| | | Sixteen fusible plugs renewed. 

Dy 10—11-3-1900 | 87¢0-9 18-97 | 170-48 | 18 Of; 2111 18 2-58 43 oe Two joints in main steam pipe leaky. Impeller of Sd. auxiliary circulating pump worked loose 
| | | | | on shaft. Thirty fusible plugs renewed. On subsequent examination junk ring keep of 
| | | | | P.A.L.P. piston was found broken. 

FE, | 17-38-1900 1248 | 9132-1 18-08 | 171-2 1910; 22 6 18 { 2-36 10 12 -- P.L.P. crankhead bearing heated, spare brasses fitted. One fusible plug renewed, 

BE, | 20-3-1900 12k5 | 9263-2 18-71 | 171-55 | 18 8| 22 4 1s | 2-47 10 12 P.H.P. and P.1.P. crank brasses worked warm, One fusible plug renewed. 

| 24—-27-3-1900 G59} | 1235-7 9-9 | 85-9 | 1910] 22 6} 6 | 3-06 40 = Bucket of P. air pump loose on rod, causing damage to webs of bucket and guards of valves. 
| | | | This caused the full-power trial to be discontinued after 143 hours. 
| | 


es in adhering as far as possible to one principal type for all 
, as the whole service becomes quicker ag use, 
artificers, both in the ships and dockyards, become more expert in 
its repairs, and there is to a large extent interchangeability of the 
spare parts and accessories, which have to be kept in store. Two 
long series of trials have been carried out in the Sheldrake and 
Seagull, with the Babcock and Wilcox and Niclausse boilers 
respectively for comparison with those previously carried out with 
Belleville boilers in Sharpshooter. Each of these boilers has its 
advantages and drawbacks, but the trials showed no decided 
advantage of either over the Belleville boiler. 

The experiments were, however, considered to justify further 
trials of both these boilers on a larger scale, and it hes been 
decided to fit the Babcock and Wilcox in one of the new sloops, 
and possibly in one of the two new second-class cruisers, and the 
Niclausse in a new sloop and in a first-class cruiser of the Mon- 
mouth type. This will give a fair trial of these two types of boilers 
on a sufficient scale in the future, but in this paper it is only 
— ry to compare the Belleville boiler with the cylindrical 

iler. 

HIGHFLYER AND MINERVA TRIALS. 

The trials of the Highflyer and Minerva form the most direct 
comparison we have yet been able to make between the perform- 
ances of Belleville and cylindrical boilers under ordinary sea-going 
conditions. The two ships are identical in form and external 
dimensions, and the principal features of their machinery are 
described in Table III., on page 8. The difference in total weight 
of the machinery and boilers in the two ships is about 100 tons, 
which saving of weight in the Highflyer has been devoted to giving 
her six 6in. guns instead of 4°7in. The Minerva had been 
previously employed on relief service to China, and in manceuvres, 
during which service she had a good deal of trouble with her 
machinery, but the defects then brought to light had been 
remedied, and, at the time of the trials, her machinery was in 
excellent condition, and as she had been some months in commis- 
sion with a crew turned over from the training squadron, her 
engine-room staff was well trained. The Highflyer had been only 


Draught at commencement of trials. + Draught at end of trials. 


duration under the conditions of the A series, with a considerably 
reduced coal consumption—see Table II. An attempt to complete 
the C series was discontinued after eight hours, owing to hot bear- 
ings in Highflyer, but after refit this run was completed—see C, 
repeat trial. 

Series.—Two runs of 30 hours’ duration at the highest power 
obtainable, 


I1l.—Particulars of Machinery of Minerva and Highjlyer. 


Name of vessel, Minerva. Highflyer. 
Engines : 
Type .. .. .. ..|Triple-expansion (three (four 
cylinders). cylinders). 
LH.P. maximum .. 9,600 10, 
Revolutions . 140 180 
Stroke .. 8ft. din. 2ft. Gin. 
Boilers : 
Type and number ..} Tank, eight in number.| Belleville, aaa in 
number. 
Steam pressure..  ../155 Ib. at boilers, 150 1b./300 Ib. at boilers, 250 Ib. 
at engines. at engines. 
Weight : 
Main and auxiliary 380-1 tons. 373-8 tons. 
machinery 
Boilers 557 +8 tons, 461-5 tons, 
037-0 tons. $35-3 tons. 


Total (ready forsteam-| 


E Series.—Two runs in which Highflyer started with six boilers 
alight out of eighteen, and remainder not lighted. Minerva with 
three boilers alight out of eight, and fires in remaining boilers not 
lighted. At a given signal the fires were lit as soon as possible in 
the boilers not in use, and the highest speed possible was main- 
tained for 12 hours from the time of the signal. 

F Series.—One run at 10 knots for 60 hours, and then to be in- 
creased to full —- at an uncertain time. Wighiiper with six 
boilers alight and fires laid in remaining boilers. Minerva with 


Note.—On 9-2-00, after steaming 24 hours at 10 knots for the purpose of training the crew, the shafts of both auxiliary circulating pumps broke. 


carried out, the excess expenditure of Highflyer at this speed had 
been 16°5 per cent, on the average of the three A trials. The same 
difference is shown at 17 knots, if the average expenditure in C, 
and C, before the training is compared with C repeat after the 
training, the excess in the former case being 15°9 percent., and 
in the latter 6°7 per cent. 

The coal expenditure in the Highflyer was still so considerably 
greater than it had been on the contractor’s trials, as to indicate 
that there were other causes of wasteful expenditure which had 
not been discovered ; but the time during which the ships could be 
spared for the trials was limited, and it was not possible to make 
any further investigation at the time. During her refit at Devon- 
port it was seen that the low-pressure slides and faces were much 
worn and not bearing satisfactorily, which would account for con- 
siderable loss of economy. 

After this refit it was found that her expenditure on e to 
the East Indies was from Plymouth to Gibraltar at 12°4 knots 
2°741b. per indicated agerd pre for all purposes, and from 
Gibraltar to Malta 2°67 Ib, at 13°16 knots, which shows a consider- 
able improvement. 

Just previously to this the Diana, a similar ship with cylindrical 
boilers, made the same passage in the ——_ direction while re- 
turning from Australia. The speed and coal expenditure of the 
two ships compare as follows :— 


|| Plymouth to Gibraltar, 


or vice versd. 


Coal, Total 


Malta to Gibraltar, 


or vice versa, 


Distance] ool Total Distance) 
Ships, in Speed., per | coal | n  /|Spe per cont 
| tailes. used. | miles. | LH.P used. 
knots. | tons. | knots tons. 
Diana.. .. 1023 12-0 | 2-94! 207 | 1072 12-6 | 2-85 | 285 


Hightlyer ..| 1023 | 13-16 2-67 | 191 | 1072 12-4 | 2-74 215 


Diana’s port engine was stopped for five hours between Gibraltar and 
Plymouth. 


| 
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The most important point, however, which had to be determined 
by the trials was the maximum speed that could be maintained at 
sea under ordinary service conditions, It is, therefore, the trials 
at this maximum speed which are most important. In the design 
of machinery for a man-of-war the main problem is, how to combine 
certain conditions of armament, protection, coal endurance, &c. 
with sufficient speed to catch theenemy’s ships whenthey are sighted 


at sea. 

Trials D, and D, at the highest speed obtainable for 30 hours show 
an advantage in s of ‘37 of a knot in the first, and °94 of a 
knot in the second, in the favour of ahirer, and _ this was con- 
firmed by trials Eand F. The indicated horse-power exerted by 
Highflyer was 396 more than Minerva in D, and 1382 in the other 
trial ; and if Minerva’s machinery were to be re-designed to give 
this increased power retaining cylindrical boilers, it would have to 
be from 47 tons to 170 tons heavier. Moreover, the boilers and 
machinery would require more space, and this would require a 
larger ship with increased weight of hull, which would again necessi- 
tate more indicated horse-power, and consequently a further 
increase of weight to maintain the same speed. This would, of 
course, be in addition to the 100 tons already gained in Highflyer. 

The trials E and F, which were intended to show the advantage 
of the water-tube boiler in rapidly raising steam, were largely in 
favour of the Highflyer, except as regards the accident which 
stopped trial F. is is a point only second in importance to that 
of maintaining the maximum speed. It is sometimes said that a 
captain in war will never let his fires out, but there will be man 
cases in which he must do so, both for the sake of the overhaul, 
cleaning, and repair of his machinery and boilers, and also when 
it is of vital importance to husband his supplies of coal. After her 
return to Devonport the work described in the Appendix, No. 1, 
was done to the Highflyer. A complete list of the work is given, 
as it is a fair example of the kind of work that is found n 
in Belleville boiler ships commissioned for the first time after they 
have had sufficient running to find out their defects. It will be 
seen how small a proportion has anything to do with the boilers. 


TRIALS OF HERMES AND DIANA. 


Another series of trials of a different character was made 
between two other ships of the same classes as Highflyer and 
Minerva respectively, with the object of separating the perform- 
ance of the boilers from that of the machinery. The results of 
these trials are given in Tables VI. and V., on es 20 and 21. 
It is impossible under ordinary conditions of steaming to separate 
the waste of heat due to the boiler from the waste of heat and 
steam that occurs in all parts of the main and auxiliary machinery. 
In order to separate the performance of the boilers from that of 
the machinery, the Hermes—whose machinery is identical with 
that of the Highflyer—and Diana were fitted with tanks for 
measuring the quantity of water passing through the main and 
auxiliary condensers. At the higher powers the quantity of water 
pane through the engines, and the coal consumption were both 
ess in Hermes than in the Diana, whereas at the lower powers, 
although the coal a was still slightly less in Hermes than 
in Diana, the water used hy the former was more, showing that the 
boiler was more economical, but more steam was used in the 
engines, 

igher pressures necessarily require greater perfection in all 
such parts as slide valves, piston rings, and proce oy song as well 
as in all steam joints, as the higher the pressure the more steam 
will pass through any leak without doing useful work. The waste 
of steam from stuffing-boxes and joints is generally visible, but 
that which passes through any defective piston rings and slide 
valves, in either the main or auxiliary machinery, can generally 
— discovered by taking the machinery to pieces. 
ere is no doubt that economy largely depends on the stoking, 
and on the boiler being free from deposits, and in all in 
order, but in many cases when the coal consumption been 
arge, it has been found to be mainly due to defects in the 
machinery, which, under the conditions of naval service, are very 
difficult to discover, as her Majesty’s ships are always kept, as far 
as possible, ready for immediate service, and opportunities for 
opening up the machinery only occur at comparatively long 
intervals, 
GENERAL OBSERVATIONS ON DEFECTS. 


The adoption of water-tube boilers carried with it a great in- 
crease of steam pressure, namely, from 150 Ib. to 2501b. at the 
engines, and this involved alterations of detail in the designs of 
a all the auxiliary machinery, as well as the main engines. 
t is in these details, and in the precautions n for dealing 
with Bow higher pressures that the principal diffculties have 
occurred, 
me. principal defects from which the ships have suffered have 


Leaky joints.—These occur principally in the early part of a ship’s 
commission. A better method of making them is being intro- 
duced as they give out, and all serious trouble from this cause is 
generally got over after a ship has been some time in commission. 

Leaks in condensers.—This is a defect that is not confined to 
water-tube boiler ships, and is not affected by the use of high- 
pressure steam, being principally caused by the splitting of con- 
denser tubes. In new large ships the condensers are now bei: 
made in two parts, in order that one-half may be overhauled an 
cleaned or repaired while the other is in use. 

Evaporators and their accessories.—Leaky joints and other causes 
of waste of water have in many cases thrown too much work on 
these, but these difficulties rapidly disappear when the causes of 
abnormal waste are removed, and the evaporating plant is now 
being increased in all modern ships. : 

Auxiliary circulating have been experienced 
owing to the frequent fracture of the shafts of these engines ; 
generally the fracture took place in the impeller shaft, but in 
addition to this in the Canopus the ‘crank shaft also fractured, 
and so also did the engine bed. In the case of the Canopus en- 
tirely new engines have been fitted. The fractures of the impeller 
shafts in this and some other ships were largely due to defective 
material, although they were also of rather too small diameter for 
the work required of them. In these cases they have been replaced 
by the contractors under their guarantee. ‘. 

Auxiliary air pumps.—These have given trouble in some cases, 
owing to want of strength in the pumps or details of engines. In 
others the cause has been the inferior arrangement of the suction 
or discharge pipes, principally the latter. Stronger forms of 
double-crank pump are being fitted for this purpose for the newer 
ships. In the ships where this defect occurred, it has been 
remedied either by fitting new B seca or making certain modifica- 
tions in the existing pumps. is latter course was adopted in 
the Goliath, in whic! rrr the connecting-rod bolts broke, the 
engine seats were not stiff enough, and the engines and pumps 
noisy, and with a tendency to wear rapidly. The pump was 
altered from the ram to bucket type, lighter valves fitted, and the 
foot valves were omitted, the engine seat stiffened up, and the 
lead of discharge pipe improved, after which they worked more 
satisfactorily. 

Piston-rod sot leaking.—These have given trouble in some 
cases, especially in the earlier ships. In some cases it was probably 
due to the design not being suitable to the pressure. The principal 
cause is either want of adjustment of the packing, or dirt obtaining 
access to the cylinder and cutting the working parts of the pack- 
ing or rods. Inthe Furious, considerable leakage of high-pressure 
—_ was due to the scale, from the boilers or steel castings, 

ing carried over by the steam and cutting the packing and rod. 

Feed pumps.—These are all direct pumps without crank shafts. 
In one variety the sticking of the shuttle valve has often given 
trouble, causing the shuttle valve to work sluggishly, so that the 
engine is difficult to start, and may slow down or stop. The cause 
is [nena the presence of dirt, or if salt water is present in the 
boilers a deposit of salt is often left on these valves, An efficient 


lubricator is now fitted to them. The joints of the water and 
steam cylinders have also given trouble. In the pumps of another 
design severe corrosion has been experienced in the slide valves 
and liners, causing these parts to become grooved and leak, so that 
the engine would not work properly, This was remedied by fitting 
forged bronze valves and liners, since which there has been no 
further trouble. In the Hermes the pumps failed owing to their 
not pest | been efficiently overhauled and their defects ascertained 
and remedied. Generally speaking, the feed pumps of our ships 
work well, but as in the new vessels they to work at much 
higher pressure, leaks and other defects which would be of little 
importance with low pressure assume greater importance and 
cannot be neglected. 

Drain traps and drain system.—The system of drain pipes, drain 
traps, drain tanks, and drain tank pumps fitted for dealing with 
water, in the steam and exhaust pipes, has given trouble in several 
ships. Defects are principally due to leaky joints in drain pipes, 
burst drain pipes, defective drain valves or cocks, defective drain 
traps which fail to work either by becoming choked up with dirt 
or by allowing steam to blow straight through. Serious losses of 
water and steam occur from failures in this system, also the tem- 
aor gr of water in the- drain tank becomes excessive, and the 

rain tank ager gives trouble, and fails to pump out this water. 
Considerable attention has been devoted to the design of an 
efficient steam trap, but it is doubtful whether any of them are so 
at present, and if efficient when new, they soon become deranged. 
In some recent ships considerable simplification of the drain 
system has been made, the drains for steam pipes, for instance, 
being fitted as simple pipes, disc ing into the bilge without 
being connected to any steam trap. is will involve more care 
being taken in raising steam, but will no doubt result in the saving 
of much annoyance, and eta much loss of steam, which seems 
to be inevitable in the old system. 

Main engine slide valves.—Where these have been of the ac 
with relief rings at their back, trouble has been experien: in 
some ships owing tothe inefficient action of the relief ring. They 
require very careful adjustment and on care taken to ensure 
that the -—— are capable of moving freely in their recesses. In 
the case of flat slide valves to intermediate-pressure cylinders their 
failure has often been accompanied by cutting of valves and faces. 
Flat slide valves have now been abandoned in the newer vessels for 
the intermediate cylinder, and valves of the piston type are fitted, 
these being free from this source of trouble. Cutting of faces of 
the flat slide-valves on low-pressure cylinders have been ex- 
perienced, but this has been generally due to the use of too soft 
cast iron, 

In the boilers themselves the following defects have been the 
most common :— 

Corrosion of the baffle plates in steam collectors.—These being made 
of thin plates, corrode rapidly, and the rust and scale are liable 
to be carried into valve seatings or other places where they may 
do harm, though the greater part of the scale is deposited in the 
mud drums. Modifications have been made in these fittings in 
Terrible, Diadem, Furious, and Arrogant, which it is pelea. will 
greatly reduce the amount of corrosion. New ships are being 
fitted similarly, and completed ships altered as opportunities offer, 

Joints of doors leaking.—This occurred to a serious extent in the 
Argonaut during last year’s manceuvres, due to the doors not 
being interchangeable and to unsuitable asbestos washers being 
used for making the joints. Since suitable washers have been 
provided very little fresh trouble has arisen from this cause. 

Float = of automatic feed corroding.—Portions of these, 
specially liable to corrosion, have either been galvanised or bushed 
with bronze as opportunities occur, and there has been very little 
trouble with them lately. 

Non-return valve in down-comers.— The pins of these became 
corroded in the Terrible, and the valves failed to act, but since 
attention has been called to them and they have been refitted, no 
fresh trouble has arisen. 

Supports for back ends of tubes getting hot or burning away.—Such 
heating has happened in some cases, where they were py eo 5 

rotected by the brickwork, or where the latter has been destroyed. 

‘or new boilers, and also in cases where old brickwork becomes 
defective, it is built. up in an improved manner, and its behaviour 
is then satisfactory. 

Nickel washers leaking.—This is generally caused either ue these 
of the generator tubes, or the = of the back ends by the 
burning away of the supports at the back of the tubes, as above. 
When the supports are properly protected, and the tubes are not 
allowed to get over-heated from imperfect circulation or shortness 
of water, leakage rarely occurs, In any case the washers can be 
very quickly duplicated or replaced. 

itting of tubes.—This occurred to a considerable extent in the 
Diadem, thirteen tubes in all being pitted through. ; Methods of 
reventing it are under trial, namely, galvanising the interior of 
the tubes, and the use of zinc rods; also more care is being 
taken to prevent the water from becoming acid, by the use of 
lime. 

Leaky safety valves. —These are a frequent source of trouble, which 
is increased with the higher pressures of steam. Leaving out the 
greater percent making tight joints at high pressures, in many 
— the cause been the cutting of the valves and seats by 
scale and other foreign matter blown out of the steam collector. 
Where this has occurred, it has been remedied by having thesteam 
collectors thoroughly washed out and the valves refitted. With 
the newer machinery designs the simplification and galvanising of 
the internal baffle plates will reduce the liability of leakage due to 
this cause, and as opportunities offer the steam collectors of the 
older designs are also being galvanised and simplified. In a few 
cases the leaky safety valves experienced were due to defective 
designs which were not suited to the high pressure, and new valves 
were fitted. 

Bursting and overheating of Belleville boiler tubes,—Either bursting 
or overheating has occurred in the Powerful, Terrible, Arrogant, 
Furious, and Hermes. In new ships, on contractor’s trials, when 
overheating has occurred, it has been principally through obstruc- 
tions to the circulation of water by some foreign matter, such as 
wooden plugs or waste being left in the boilers. In a few cases, 
defects of manufacture have been the cause, especially before the 
manufacture of solid-drawn tubes was properly developed. This 
was the case in the Powerful. In ships in commission the cause 
has generally been either shortness of water or the presence of 
saline deposits in the tubes due to the admission of sea water, 
while the necessary blowing off to keep down the density under 
these conditions was neglected. This was the casein the Terrible. 
In the Arrogant there was a combination of these two causes. In 
the Furious only two very small splits occurred in two adjacent 
tubes. They were not observed until the boilers were examined 
after steaming. The tubes were clean, but — appearance 
of the elements of which these tubes formed part showed that 
overheating was the cause. No doubt this boiler had been short 
of water. With tubes of the quality now supplied to our boilers, 
provided solid deposits are excluded, and the proper quantity of 
water is kept in the boilers, this source of trouble should be 
eliminated, 

Salt water obtaining access to Belleville boilers.—Cases have 
occurred in which sea water has been used in these boilers without 
much inconvenience, provided proper precautions are taken ; but 
on the return voyage of the Terrible from Malta with relief crews, 
the undesirability of allowing any access of sea water was shown, 
Although, as stated above, sea water can be used if care and due 

recautions are exercised, yet the small quantity of water contained 
the er of saline deposits correspondingly great, especially a 
low fates of combustion. 1n the Terrible many of the tubes were 
salted up and burst, or were otherwise damaged. The sea suctions 
of all feed pumps have now been blanked off to prevent the un- 
authorised use Of salt water, this and leaky condensers being the 
usual causes of salt water getting into the boilers, Excluding 


Hermes, which is an entirely exceptional case, most of the defective 
tubes occurred in the Powerful, Terrible, and Arrogant, which were 
the first ships commissioned. The greater part of these occurred 
in the earlier part of their commissions, when the management of 
the boilers was less understood. Since the accident to the Terrible 
in the previous paragraph, the number of tubes damaged has been 
very much reduced. 

iler tubes being pulled out of junction boxes.—This has occurred 
in two ships, the makers of the boilers being the same in each case. 
It was due to the thread in the junction box being defective, and 
was a case of bad workmanship which the overseers had not 


detected. 

Feed collector tubes laminated.—In a few cases laminations have 
developed in these tubes, principally on the fire side. The cause 
was defective manufacture. ere this defect has occurred, how- 
ever, it has not been such as to interfere with the steaming of the 
particular boiler.‘ The laminated tubes have been removed, and 
new ones fitted. These feed collectors are now being largely made 
from solid bars bored hollow. 

Smoke-box doors of Belleville boilers defective.—These doors are 
found sometimes to warp and buckle under the influence of exces- 
sive heat, occasionally resulting in the bolts of the doors not 
entering properly into their sockets. This defect, if not remedied, 
causes a loss of economy incombustion. The overheating is gener- 
ally due to inferior stoking. In the newer ships, the smoke-box 
doors are being made of smaller dimensions and of a stiffer design, 
which will reduce the tendency to this defect. 


BeHAVIOUR OF BELLEVILLE Borter SHIPS IN COMMISSION, 


Powerful and Terrible.—The Powerful, which was commissioned 
in June, 1897, after serving in the summer manceuvres of that 
year, left for China in the following October. Only minor defects 
occurred on the passage, as far as Mauritius. None of them were 
of sufticient importance to cause any delay or stoppage of the 
engines, After leaving Mauritius, she was orde to make a 
trial at half-power, which resulted in some of the crank hi 
bearings getting hot, and damage to the bearings of the port 
engine, which made it necessary to stop that engine for, two and 
a-half days. The distiJling pumps were also —— ‘and these 
were repaired at Colombo. On arrival at Hong Kong, .the main 
bearings had to be re-adjusted, and numerous minor defects 
remedied, but no a repairs wore required to the boilers. After 
these repairs the ship remained generally efficient. during the 
whole of her commission, though twenty downcomer tubes, thirty- 
four generator tubes, and four complete elements had to 
renewed at various times, The Terrible also made a passage from 
Portsmouth to Malta, a distance of 2200 miles, without stopping 
in 1898, at an average s of 17°7 knots. The Terrible had a 
serious accident in March, 1899, the bursting of one of the tubes 
while the furnace door was open causing the death of a stoker, 
and injuries to four other men. The cause of this accident was 
attributed, after careful inquiry, to the unauthorised use of salt 
water for feed. On arrival at Portsmouth after this accident, the 
boilers were thoroughly overhauled, and a number of tubes 
renewed, namely, seventy-eight generator tubes, and seven com- 
plete elements. The baffle plates in all the steam collectors, 
which, in the earlier Belleville boilers rapidly corroded, were 
removed and replaced by a simpler arrangement, which was 
galvanised. Since leaving England for South Africa and China, 
no defects of any importance have been reported. Her coal con- 
sumption on the e to the Cape was, however, very e. 
She is now at Taku, and is being kept by the admiral full 
manned and ready for any 

Channel Squadron.—The Diadem, Niobe, Arrogant, and Furious 
were serving in the Channel Squadron from the respective dates of 
their commissioning in 1898 until the outbreak of the South 
African War, when beg Sone despatched on various services con- 
nected with the war, ey have been generally efficient, though 
the coal expenditure of Arrogant and Furious, as of all the ships 
without economisers, has been high. The advantage of quick 
raising steam was illustrated in the case of the Niobe at mas, 
when the Persia transport broke her shaft and was nearly on the 
rocks, The Niobe was able to get up steam and go to her assist- 
ance in 1? hours from the time of receiving the news, With 
cylindrical boilers it would have required five or six hours, The 
Arrogant on one occasion ran short of coal on the voyage from 
Gibraltar to Plymouth, and was towed for twenty-four hours b 
the Magnificent, as a precaution, but arrived at Plymouth wi 
115 tons of coal on board. This was ey due to her havi 
been supplied with a very bad quality of , which was receiv: 
during the coal strike. In Furious the baffle plates in steam col- 
lectors were altered on a similar plan to those in Terrible, and in 
Diadem and Arrogant this alteration was jially carried out. 
While at Las Palmas a few of the tubes in Diadem’s, boilers were 
found to be pitted through and were plugged, and on her arrival 
in England eight generator and five economiser tubes were re- 
aeued on this account, One economiser and one generator element 
were also removed, to be cut up for examination, and one econo- 
miser tube in each of six boilers was renewed for comparison with 
the new galvanised elements, zinc rods were also put in the as 
tubes for experiment. During the commission Furious has 
six generator tubes renewed out of a total of 2880, and Arrogant 
fifteen generator tubes and one element complete out of the same 
number. Niobe has had one tube renewed. 

Naval maneuvres, 1899.—In these manceuvres there were five 
Belleville boiler ships in A fleet, which had all but one been some 
time in commission, and five in B Fleet, which were all com- 
missioned for the manceuvres. No complaints were made of those 
in A Fleet. Three of them were selected for the routes that 
required the highest speed in the plan of search, namely, Niobe, 
18 knots, and Arrogarit and Furious, 17 knots. In the B Fleet, 
during the preliminary cruise, the Argonaut developed serious 
leaks from her boiler doors, as well as numerous leaky joints in 
steam pipes, and thirty-one artificers from the fleet were sent on 
board at Milford to repair them. The leaks in the boilers were 
mainly attributed to the adoption of unsuitable asbestos washers 
for making the joints. This has been remedied, and ve little 
trouble is anticipated from this cause in future. The Euro 
suffered in a minor degree from the same cause, but not to the 
same extent, the leaks were in steam joints and not in the boilers. 
She made good her defects with her own resources. All four 
Belleville boiler ships, Europa, Argonaut, Gladiator, and Vindictive, 
with St. George, Diana, and Sappho, were given the task of pick- 
ing up the convoy, and maintained a of 17 knots, except 
during fogs, until the convoy was reached. Sappho, however, one 
of the cylindrical boiler ships, could not maintain this speed, and 
was sent back. Afterwards, the four Belleville ships were stationed 
off Cape Clear, where they came in touch with the enemy’s fleet, 
and chased and captured Furious and Pactolus, Europa during 
this time had a hot bearing, which was rectified in time to enable 
her to joinin the chase, and Argonaut runningshort of water, was 
obliged to return to Milford. Of the cylindrical boiler ships of 
B Fleet the Rainbow ran short of water, and the Sirius was unable 
to do more than 13 knots. 

Ships commissioned since the manceucres.—Of the ships commis- 
sioned since the manceuvres, the Hermes is the only seriously bad 
case of a breakdown. ‘This case formed the subject of a court of 
inquiry, the minutes of which are still under consideration. The 
cause of failure was ay leakage of water, combined with persis- 
tent failures of the feed pumps. Certain parts of these pumps 
were examined on several occasions, and the defects which were 
discovered remedied, but the principal defects appear to have 
escaped observation, with the result that on passage from Jamaica 
to Bermuda the ship had to be stopped at sea for three days while 
temporary repairs were carried out, and afterwards to put into 
Nassau. She was afterwards towed to Jamaica, where temporary 
repairs were carried out, and then proceeded to Bermuda, partly 
under her own steam and partly in tow of Tribune. The ers 
were seriously damaged, and a large number of tubes will have to 
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be replaced. This ship is similar in all respects to the Highflyer, 
which has been through a long series of trials with Minerva, and 
the machinery is by the same makers, The Highflyer had 
numerous small defects, but nothing of a serious nature, and 
nothing at all resembling those which occurred in Hermes. On 
her voyage to the East Indies, the behaviour of the —— 
far as Malta has been entirely satisfactory. The Europa has been 
employed in relief service. Her coal expenditure has been 
abnormally large, and an inspector of machinery was ordered to 
go in her on the ~~ to Australia, in which she is now employed, 
with a view to discovering the cause. This he has not yet 
succeeded in doing. The ship is now on her return voyage to 
England, and the matter will be further investigated on her arrival. 
Her sister ne d the Argonaut, has just left England for China, and 
used very little more coal on the voyage to Gibraltar at 14 ‘5 knots 
than the Europa did at 11°7, Canopus, Ocean, and Andromeda, 
have had no serious defects since they were commissioned. 
Canopus has had minor troubles with her auxiliary air and circu- 
lating pumps, which are now being replaced by new ones supplied 
by the contractors. 

In order to give a better opportunity for training the engine- 
room staff, and of discovering defects before the ships leave their 
ports, it was decided in the case of Goliath and Argonaut to make 
a series of trials of more prolonged duration than usual on com- 
missioning, returning to port after each trial to remedy any 
defects that were discovered. This course involved a certain loss 
of time in getting the ships away from England, but it is only 
reasonable that when the machinery involves so ruch that is new, 
time should be given both for training the crew and for more 
thorough tests than would otherwise be necessary. A large 
number of minor defects were discovered. Both ships have now 
left for China. The Goliath has reached Colombo with very 
moderate coal consumption. The behaviour of the engines has 
been reported satisfactory, except for the breakdown of one 
auxiliary air pump between Aden and Colombo. The Argonaut 
made the voyage to Gibraltar at a speed of 144 knots with moderate 
coal expenditure, namely, 2°3 per indicated horse-power for all 


purposes, 
THe ADOPTION OF WATER-TUBE BOILERS IN FOREIGN NAVIES. 


Practically all foreign nations may be said to have adopted water- 
tube boilers in some form or another, almost to the entire exclu- 
sion of cylindrical boilers. 

France was the first in the field, and has adopted many differ- 
ent types. 

The principal ones are the Belleville, Lagrafel D’Allest, Niclausse, 
Normand, Guyot, and Du Temple boilers, the last three being 
small tube types. 

Germany has in some cases combined cylindrical with water-tube 
boilers of small tube types, either Thornycroft’s or Schiiltz, which 
is similar, They have also the Diirr, Niclausse, and Belleville. 

Russia has principally Belleville boilers, with a few Niclausse, 
Schiiltz, Normand, and other kinds. 

United States have combined cylindrical with Babcock and 
Wilcox or other types in some of their ships. Their new vessels are 
all to have water-tube boilers, Two battleships under construction 
have Thornycroft boilers and one Niclausse. 

Italians have Belleville or Niclausse in their large ships building. 
ae have Yarrow, or Yarrow in combination with cylindrical 

ilers. 

Norway and Sweden, principally Yarrow. 

Japan, Belleville. 


CoNCLUSION, 


Surprise is naturally felt by those who are not fully conversant 
with the whole of the circumstances that difficulties connected with 
the management of water-tube boilers and high-pressure machinery 
should take so long to overcome, and they are apt to assume that 
because they are not all removed in the three or four years that 
have elapsed since water-tube boilers were introduced into the 
British Navy, they must be insuperable. 

A littie consideration will show that up to the present, and for 
some time to come, the engine-room staff of every newly-commis- 
sioned water-tube boiler ship must be largely composed 
of those who have had no previous experience of this type 
of machinery, as the number of water-tube boiler ships in 
commission has up to the present borne so small a proportion 
to the total number of ships for which crews are provided. The 
rate at which crews can be trained will increase rapidly as more 
water-tube boiler ships become available, and as special arrange- 
ments for training engineers, engine-room artificers, and stokers, 
augment the number of men with experience of these boilers. 

hen defects of any importance occur in any part of the 
machinery of new ships, the best method of dealing with them is 
considered by the makers of the machinery, who are responsible 
for its design and have great interest in maintaining its efticiency ; 
by the dockyard officers, who have the experience of all similar 
defects that have been dealt with at their own yard ; and by the 
Admiralty engineers, who are in close touch with all the dock- 
yards as well as with all the contractors and the officers afloat. 

For each defect the first thing is to determine the true cause, 
which is often difficult to ascertain. It must then be determined 
whether the defect might not be avoided if some different method 
of treatment was adopted, or some precaution to prevent improper 
management was introduced, and finally, if an alteration is to be 
made, what the alteration should be in each case. Each of these 
steps requires time for inyestigation and experiment, which must, 
as a rule, be carried out without interfering more than can 
possibly be helped with the service on which the ship is employed. 

Alterations, when decided on, can only be carried out when the 
ship can be spared, which is generally only when she is in dock- 
yard hands for other purposes, and the efficiency of each alteration 
must generally be tested by actual experience in one or two ships 
before it is carried out generally. 

Improvement is, however, steady and continuous, and may be 
expected to become more rapid, as all concerned—including the 
engineering staffs at the Admiralty, dockyards, and contractors’ 
works, as well as the engineers of the ships—gain experience. 

There is no doubt that the advance from cylindrical to water- 
tube boilers, with its accompanying great increase in pressures 
from 150 lb, to 250 lb. at the engines, has for the present added 
greatly to the anxieties of the engineers in charge of the machinery. 
This is inevitable when any change of this magnitude is made, 
involving as it does such a multitude of small details, 

It should be fully recognised that these officers have at first a 
difficult task, and that time is necessary to enable them to gain 
experience in the best way of dealing with all emergencies that 
arise under the new conditions, 

Most of the difficulties are got over after a ship has been some 
time in commission, especially if the service she is employed on 
permits of time and opportunity being given to remedy all the 
defects that are discovered ; and the difficulties are all of sucha 
nature that it may be confidently expected that they will be 
successfully overcome by comparatively small modifications of 
design or manipulation, as experience is gained. 

Men-of-war must be designed to cope with those of foreign 
countries that they may have to meet in war, and no country can 
afford to relinquish such a decided advantage in speed for a given 
weight as the trials of Highflyer and Minerva showed to be given 
by water-tube boilers, or the great advantage of getting up steam 
and increasing speed rapidly, unless there were strong grounds for 
supposing that the numerous defects in details which now render 
the machinery somewhat less reliable than older and well-tried 
types, were likely to be permanent. 

This is certainly not the case. All the experience in our com- 
missioned ships shows that the defects from which they at first 
suffered are being rapidly overcome, and it is practically certain 
that if we were to revert to cylindrical boilers and accept the 
sacrifice of speed or increase of displacement that it would entail, 


we should find that before the first ship was completed all the 
difficulties of detail which now give us trouble in water-tube boiler 
ships will have been overcome, and all our new vessels would be 
distinctly inferior to those of all other countries, with no compen- 
sating advantages. 

Taking the results of the Highflyer’sand Minerva’s trials as they 
stand, and putting the 100 tons of weight saved in the machinery 
of the former into horse-power instead of guns, the gain of speed 
due to the water-tube boilers under practical sea-going conditions 
cannot be put at less than a knot—a result which is borne out in a 
general way by the comparisons of other runs of vessels with 
cylindrical and Belleville boilers respectively, though in these cases 
equally precise conclusions cannot be drawn from them, owing to 
the form and dimensions of the ships compared not being identical. 

Thus, if the Admiralty of the day had not decided to put water- 
tube boilers into the Powerful when she was designed, or the sub- 
sequent successive boards had hesitated to follow their policy, and 
had waited until the whole of the minor difficulties involved in the 
change had been overcome, the magnificent fleet which has been 
built, building, and projected since that time, consisting of :— 

Battleships— 
6 Canopus 
8 Formidables 
6 Duncans 


Armoured cruisers— 
4 Drakes 


6 Cressys 
12 Monmouths 
Protected first-class cruisers— 
2 Powerfuls 
8 Diadems 


Second-class cruisers— 


9 


€l 
making a total of 61 ships, would have had at least a knot less 
speed than they now will have, or an equivalent sacrifice would 
have had to be made in other directions, which, to gain a knot at 
the high speeds now necessary, would be very considerable in 
amount, 
APPENDIX No, 1. 


Defects of Highflyer.—Ship docked ; stern shafts, bearings, pro- 
pellers, and fastenings examined. Two main bulkhead valves and 
six sectional valves refitted. Joints of main steam pipes and a 
valve covers in each engine-room re-made. Refitted both high- 
pressure piston-rod metallic packing. ‘Two chocks under engines 
renewed. Water service pipes repaired. Eight guide slippers 
re-metalled and refitted in place. Six end doors of steam collectors 
re-jointed. Smoke-box doors refitted and supports stiffened. Leak 
in steam collector No. 12 boiler made good. Ash-pit water service 
cocks refitted with two Plugs. Pressure gauges tested. Several 
water pipes repaired and partly renewed. Sluice valves on sub- 
merged torpedo tubes overhauled and refitted. One new stay 
with plus threads at ends fitted in cylinder cover. New guard 
rings in one piece fitted tosecure the junk ring nuts—in lieu of the 
existing one, which was in segments—and secured by square- 
necked studs, and nuts and split pins. Valves in connection with 
the steam drain service made as far as pussible separate from the 
spindles. Asbestos-packed cocks in connection with the exhaust 

rain service refitted. Some pipe flanges refaced, and thicker 
fitted where considered necessary, and rejointed with red lead and 
fitted bolts. Four new working and one spare low-pressure piston 
rings, with tongue pieces complete, fitted. Faces of low-pressure 
slide valves faced, and new hard cast iron faces secured to cylinders 
with new gun-metal screws. Main air pumps overhauled and re- 
fitted with new guards and head valves as necessary. Several 
auxiliary stop valves fitted with new valves and spindles, Dis- 
tilling pumps overhauled, and defects made good. Channel steel 
pillars supporting back shelf under generator elements of boilers 
renewed, Copper wire gauze supplied for re-making joints. 

Alterations and additions made in Highflyer. — Fitted two 
additional evaporators with feed and brine pumps, Additional 
liners fitted to main engine astern guides. Check nuts fitted to 
bolts of link gear. Worsted holders and wipers fitted to crank 
and crosshead bearing-lubricating arrangements. Drains from 
fire-engine steam pipes led to trap in auxiliary service. Casings 
fitted over valve spindles in stokehold bilges. Means provided for 
taking weight of elements when being removed or replaced. 
Additional lubricator boxes fitted to crank pins on opposite side of 
engines to existing lubricators. Position of valves for tube-sweep- 
ing apparatus altered. Relief valves fitted on suction air vessels of 
the feed suction pipes. All joints on main steam pipes in engine- 
room re-made with red-lead paint. Boiler doorjoints re-made with 
continuous asbestos rings. New steam stop valve boxes with 
thicker flanges fitted to the feed, fire, and hotwell engines, Stop 
pins fitted to the stay studs of expansion glands in auxiliary steam 
pipes, Guides of automatic feed float spindles bushed with gun- 
metal, Six ‘spare wrought steel connections for water gauge 
standards, and feed boxes to junction boxes made and supplied. 
Stops fitted to air pump bucket and crosshead ends of rod, also to 
air-pump guide bushes. Stay fitted to forward end of main run of 
auxiliary steam pipe in stokehold. Four new distiller pumps 
fitted in place. Traps removed from evaporators, and coil drains 
led to auxiliary condensers, The same traps refitted and fitted in 
boiler-rooms to drains from sectional valves on boilers. All drains 
removed from stop valves of centre boilers in each stokehold, 
Drains from steam pipes to feed engines removed from auxiliary 
drain service and fitted to main. Safety valve drains removed 
from drain tank and fitted to separate tank in stokehold. Drains 
from fans and blowers removed and blanked, Drains from dyna- 
mos and air compressors removed and blanked. Vapour pipe from 
drain tank led into air shoot and to the auxiliary condensers with 
stop valves as necessary in the cross connection. Removed drains 
from bulkhead stop valves, intermediate valves, and middle line 
bulkhead valves, in each engine-room, and trapped same in engine- 
rooms, _ Joints of auxiliary steam pipes to refrigerator and capstan 
engine in refrigerator flat-faced and re-made with red-lead paint. 
Several joints in main and auxiliary steam pipes in stokehold 
re-faced and re-jointed with red-lead paint. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Heavy a New York Central Railway has built a 
drawbridge of 291ft. span in the bridge crossing Spuyten Duyvil 
Creek, and this bridge has a very shallow turntable, in consequence 
of the low headroom of the bridge. At one end of the drawspan 


is a fixed span of 106}ft., while at the other end are two spans of | p! 


110ft. and 1064ft. ‘Lhe river bottom is a deep bed of silt, over- 
lying fire sand, which latter rests on rock and boulders. For each 
on the silt was excavated, and a pile and grillage foundation 

wilt for a masonry pier. The pivot pier is 344ft. diameter on the 
coping, which is 8ft. above mean low water. ‘The pits were 20ft. 
deep, and sand and gravel were filled around the piles, on top of 
which was a 24in. bed of concrete laid flush with the heads of the 
ay For the superstructure the loads were as follows: Dead 
‘oad, 2300 1b. per lineal foot of truss ; live load, 50001b. per lineal 
foot of truss, plus an excess of 50,000 1b. for web members ; wind 
load, top boom, 300 Ib. per lineal foot ; bottom chord, dead, 300 Ib., 
and live, 4501b. per lineal foot of truss. Tension, live load, 


8000lb. per square inch of net section; tension, dead load 


16,000 Ib.; shear, 6000 Ib. per square inch, reduced 20 per cent. 
for field rivets ; bearing, 120,000 lb. per square inch, reduced 20 per 
cent. for field rivets. ‘Ihe two trusses are 45ft. deep at the centre, 
and 33ft. at the ends, placed 29ft. apart between centres, and con- 
nected by heavy riveted bracing. All the membersareriveted. The 
turntable drum is 30ft. diameter, 20in. amt and across it are 
placed distributing plate girders 37in. deep. The pivot costing is 
set.in the hollowed top of the Pt - 

Chicago elevated railways.—With the opening of the new North- 
Western Elevated Railway in May, the city of Chicago has now 
forty-three miles of elevated railway, all operated by electricity. 
There are four main companies, while a fifth company owns a 
rectangular Lo line in the heart of the city, round which pass all 
the trains of all the elevated lines, so that there is no terminus, 
and no switching or shunting. The trains of two of the lines run 
round in one direction, while those of the other two lines run in 
the opposite direction. This loop has a total length of nearly 
three miles, with numerous stations. Passengers cannot change 
for a train of one line to a train of another line without paying a 
second fare, the trains stopping at opposite ends of the platforms, 
and a fence being built across the platform. All the lines use the 
third-rail system of conductors, and have electric pumps to charge 
the air-brake reservoirs. Two of the lines employ a motor car to 
each train, the other cars having no power equipment. The other 
two lines have electric motors on each bogie truck of each car, 
with electrical connections between the cars, so that the motorman 
or driver at the head of the front car controls all the motors of 
the train. This system gives much quicker acceleration in starting, 
and greater retardation in stopping. One of the lines competes 
with the suburban service of a railway for a distance of eight 
miles. The rolling stock of all the lines combined aggregates 
662 cars. The carrying capacity at present is 400,000 passengers 
per day, and the capital stock aggregates £15,000,000. Two of 
the lines were originally operated by steam tank locomotives. 
The city of New York has thirty-six miles of elevated railway— 
all operated by steam ; and Brooklyn—which is now included in 
‘‘Greater New York”’—has twenty miles, also operated by steam. 
Electric traction is, however, to be introduced. 

Marine notes.—According to the report of the Bureau of Naviga- 
tion of the United States Treasury Department, the total tonnage 
added to the United States mercantile marine during the year 
ending with June, 1900, amounted to 417,000 gross tons. About 
38,000 tons of Hawaiian vessels, and 1000 tons of Porto Rico 
vessels, were admitted to American registry. The actual addi- 
tions to the merchant fleet have been greater than for many years 
past. The vessels built in the United States, and officially num- 
bered during the year aggregate 381,863 gross tons. Of the new 
vessels 58 per cent. are steam vessels, The most important addi- 
tions of the year have been the large steel vessels built for the 
Great Lakes. The only vessel built exclusively for the foreign 
trade has been the Maracaibo, of 1771 gross tons, for the Vene- 
zuelan traffic, while three steamships, of an aggregate tonnage of 
more than 8000 tons, for the Porto Rican trade, are the first 
maritime results of the annexation of that island. Full returns 
probably will show that the total documented tonnage of the 
United States on June 30th, 1900, for the first time since 1865, 
has again reached 5,000,000 gross tons. The tonnage registered - 
for foreign trade, however, will probably be slightly below 848,000 
gross tons, the figures for June 30th, 1899. The increase of the Alas- 
kan trade, carried on mainly by registered vessels, has checked some 
what during the year the steady decline in American tonnage regis- 
tered forforeigntrade. Inthe United States Navy Department, the 
Naval Construction Board is preparing the preliminary plans for 
the three large protected cruisers, to be called the St. Louis, the 
Milwaukee, and the Charleston, for which Congress at its last 
session appropriated £1,700,000 for hulls and machinery alone, 
stipulating that they should be of about 8000 tons displacement, 
to carry the most powerful ordnance for vessels of their class, and 
to have the highest speed compatible with good cruising qualities 
and great radius of action. ‘he Board decided at the outset that 
as it was particularly desirable to build these ships with as little 
delay as possible, the hull design of some existing American naval 
vessel should be selected, and, with such modifications as might 
be required, the same lines, at least below the water-line, should 
be strictly followed. The choice was quickly narrowed down to 
the New York, which is of 8200 tons, and the Brooklyn, which is 
of 9100 tons. The latter ship was finally selected as the type, 
with the exception of her ‘‘tumblehome ” sides, which have 
been found objectionable in practice, and the new ships will 
therefore be improved Brooklyns. 

It is proposed to speed them either at 22 knots, which will 
require 20,000 ages aye or 23 knots, which would consume 
23,000 horse-power. The speed will be definitely fixed as soon as 
it can be determined how much weight can be allowed for engines. 
The Brooklyn made 21°91 knots on her speed trial, and has bunker 
capacity for 1460 tons of coal, her machinery weighing 1333°8 tons, 
Not less than 7000 tons of coal should be carried by the new 
cruisers, but more horse-power can be obtained from a ton of ma- 
chinery to-day than when the Brooklyn was designed, seven years 
ago. ‘The ordnance experts propose a remarkable main battery for 
the new ships, consisting exclusively of 6in. rapid-fire guns, sixteen 
in number, of which seven are in each broadside, and one each in 
the bow and stern, behind shields, turrets being altogether aban- 
doned. This is the most homogeneous main battery ever suggested 
for an American warship. Among its chief advantages is the fact 
that any gun on the ship may fire the last shot from the maga- 
zines. There will be no possible confusion of ammunition, as 
there is when guns of many calibres are installed in the ship. 
There is a powerful element, however, in the Board that believes 
in 8in, guns for bow and stern, and there is one proposition to put 
a 10in. gun on the bow. The new vessels will have a great assort- 
ment of most useful ordnance for various purposes in the secondary 
battery, including a dozen torpedo boat annihilators, landing 

uns, and automatics. Light armour will protect the broadside 

in. guns and the vitals of the ship, and a heavy protective deck 
will cover the bow and stern, . 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE extremely hot weather is interfering a good deal with the 
production of manufactured iron, but a fair quantity is being 
turned out, since material is needed in order to make deliveries 
under contracts just booked for the new quarter. Finished iron 
prices are about as follows :—Nail rod and rivet iron, £10 15s. to 
£11 5s.; gas strip, £10 to £10 5s.; galvanised corrugated sheets, 

f.o.b. Liverpool, £13 10s. to £14; sheets, singles, £9 15s. to £10; 

doubles, £10 2s. 6d. to £10 5s.; and trebles, £10 15s. to £10 17s. 6d. 

Common unmarked bars are quoted £10 5s. to £10 10s.; marked 

bars, £11 10s.; Earl of Dudley’s brand, £12 2s, 6d.; second grade, 

£10 15s.; and hoop iron, £10 15s, 

Some offers of American steel are reported, but not at prices 
which result in business, Staffordshire steel is quoted: Steel 
lates, £9 7s. 6d. to £9 12s, 6d.; steel angles, £8 12s, 6d. to 
£9 2s, 6d.; and steel girders, £8 17s. 6d. to £9 2s. 6d. Bessemer 
billets are £7 2s, 6d. to £7 5s.; best Siemens ditto, £7 7s. 6d. to 
£7 10s; mild steel bars, £9 7s. 6d. to £9 15s. 

The cuestion of the dearness of coal is the chief topic of con- 
versation in iron trade circles, and it is still declared that this is 
seriously interfering with trade. Pig iron is quoted as follows :— 
Derbyshire, 70s. to 76s.; North Staffordshire, 72s. 6d. to 77s. 6d.; 
Northampton and Leicestershire, 70s. to 75s.; Staffordshire cinder 
forge, 68s.; part-mine, 68s. to 70s.; all-mine, 75s. to 77s.; best 
ditto, 90s. to 95s.; foundry, 100s.; and coal blast, 125s. 

Motor car engineering is giving increasing employment to large 
numbers of workpeople in the Midlands. The motor companies at 


Coventry were never so fully employed as at the present time, and 
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half-a-dozen or more cycle people are at work in the same line of 
business. The largest concerns at Coventry are the Daimler and 
the Motor Manufacturing Companies, which between them occupy 
the motor mills on the Foleshill-road in that town—formerly the 
cotton mills. The Daimler Company has within the past few months 
sapenet a motor carriage to the Prince of Wales, whose interest 
in the motor car is not, however, new, because another Coventry 
firm sent motors to Sandringham a couple of years ago. The fact 
that. his Royal Highness takes to the pastime must give con- 
siderable impetus to the trade in pleasure conveyances. Man: 
rs and members of the House of Commons, as well as ric 

oreigners in London, are following the Prince’s example by order- 
ing from Coventry, and others are likely to follow suit. There are 
many small towns and large villages in the Midland Counties 
which might profitably have a motor-car service. Such a service 
would be very useful in many districts where the construction of a 
light railway is not Pig justified. Itis upon these commercial lines 
that the hope of the Coventry industry mostly lies. The British 
Motor Company is considering the advisability of opening the old 
works of Stanley Brothers and Westwood, at Coventry, for manu- 
facturing purposes, and if the scheme, with its proposed latest 
American machinery and methods, is carried out, Coventry will 
pecs: be giving work to some hundreds more people in the motor 
trade. 

At the annual distribution of prizes to the students of the 
Warwickshire School of Mining, Mr. W. H. Stokes, Government 
Inspector of Mines, said that, nearly thirty years ago, when he 
first came to the Midlands, the quantity of coal raised annually 
was 10,000,000 tons, and last year it was 27,000,000 tons, Warwick- 
shire miners put in more time than the miners of any other count; 
in his district, and they raised more coal per man than other Mid- 
land miners, He felt certain there was no geological negative fact 
ae the extension of the coalfield to Birmingham. Mr. 

ewdigate had proved the accuracy of his statement as to the 
a oy 4 of finding some of the best coal at Astley. Nowa 

re-hole had been sunk half way between Bedworth and Birming- 
= with the result that the coal measures were found to exist 
ere, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) . 


Manchester.—A slightly improved tone has been a noticeable 
eature in the iron trade here during the past week, but the 
general situation would scarcely seem to afford any real ground for 
more hopeful anticipations as to immediate prospects. With the 
very grave Eastern outlook, the disastrous effects of the Indian 
famine, and the protraction of the war in South Africa, Lancashire 
trade and industries especially must suffer severely, and that there 
is very little confidence in the future is evident from the fact that 
extremely low quotations continue to be made for forward delivery. 
For the present the high cost of L peg rma tends necessarily to 
keep up the price of material, and as there is no probability of 
either lower wages or any cheaper fuel, at any rate in the present 
year, these must remain important factors in the situation tor some 
time to come, but, of course, cannot p »rmanently restrain the legi- 
timate course of the market should the present indications of 
decreasing new work in the large iron and coal-using industries be 
followed by a general depression in trade. Just-now there is a 
wide divergence of opinion as to the future, but that which is most 
prevalent is anything but sanguine. 

The Manchester Iron ’Change meeting on Tuesday brought for- 
ward some increased inquiry for pig iron, and buyers apparently 
were more disposed to place out orders than they have been 
recently ; these, however, were mostly still for comparatively small 
quantities, and although here and there fair transactions were re- 
ported, they were quite exceptional. Lancashire makers quote 
nominally 77s. 6d. to 78s., less 24, for No. 3 foundry, delivered 
Manchester, but are taking 1s. or even 1s. 6d. under these figures 
where they have to compete for business. Lincolnshire makers 
have put through some fairly good lines during the past week, and 
the possibility of a hardening in prices is Saar of; found 
qualities, delivered Manchester, at present remain firm at 70s. 6d. 
to 71s, net, and Derbyshire brands, which have stiffened up slightly, 
are quoted from 73s, 6d. to 75s. 6d. according tc brand, net pie 
delivered Manchester. Forge qualities remain much as last 
reported, Lancashire, delivered Warrington, being quoted about 
71s. 6d., less 24, and Lincolnshire 69s. 8d. net. Quotations for 
Middlesbrough iron vary considerably ; in some quarters as high as 
76s. 10d. to 77s. 4d. is asked, but there are sellers in the market 
who would readily take 75s. 10d. net by rail Manchester. Scotch 
iron occupies a somewhat similar position, quotations ranging from 
77s. 6d. to 78s. 6d. and 79s. net for Eglinton and Glengarnock, 
delivered Manchester docks, but prices that are openly quoted 
— represent the basis on which it would be possible to put 
through business in anything like quantity. There are as yet no 
direct arrivals of American pig iron at the Manchester docks, and 
these may possibly be later this year than usual, but fairly large 
quantities are being received at Liverpool, and sellers are prepared 
to tranship to Manchester at a low-cut figures, offers having 
been made by them at as low as 67s. to 67s. 6d. net Manchester 
docks, but there is nothing doing just now to really establish 
prices, 

Finished iron makers, although they are only booking new orders 
to a small extent, still talk confidently, and as ample specifications 
are coming forward to take away their present production, and 
their books are mostly well filled until September next, they are 
quite indifferent to any temporary slackening off in new buying. 
Prices remain strong on the basis of £10 5s. for Lancashire, and 
£10 10s. for North Staffordshire bars, with hoops £10 12s. 6d. for 
random, to £10 17s. 6d. for special cut lengths, delivered Man- 
chester district, and 2s. 6d. less for shipment. Sheets remain 
weak, with prices in most cases regulated according to the 
character of the business offered. Nut and bolt makers state that, 
with a very fair demand, they are for the most part holding firmly 
to their full list prices. 

The steel trade presents no material change. Hematites are 
steady at the recent advance, makers asking about 94s. 6d. to 
95s. 6d., less 23, for No. 3 foundry, delivered here. For local made 
billets makers’ quotations remain nominally about £7 net, but 
American competition at much lower figures is to a large extent 
keeping them out of the market. Steel bars range from £9 10s. 
upwards, and boiler plates are still quoted £10 5s., less 24, delivered 
in this district. 

The position throughout the engineering trades continues gener- 
ally satisfactory so far as work in hand is concerned, this being 
sufficient to keep most branches fully engaged, and here and there 
tool makers, who, a short time back-reported a slackening off in 
orders coming forward, are again getting a very fair weight of 
new business, Taking the trade generally, however, I find that in 
most quarters the leading engineering firms have to acknowledge 
there is unquestionably a “ tailing off” as regards new work either 
giving out or in prospect. In structural engineering there is still 
very general activity, but the representative of one large girder 
manufacturing firm informed me that his new orders during the last 
month or so had fallen off quite 50 per cent., although this, how- 
ever, was chiefly in connection with requirements for building 
operations. 

The returns of the trade union organisations do not yet present 
any indication that so far as employment is concerned there is any 
lessening briskness, and although undoubtedly new work is not so 
a the effect of this is not likely to be felt on employment 

or some time to come, as most works have quite sufficient orders 
on their books to keep them actively engaged well over the year, 
and in some branches, such as locomotive and railway carriage 
building, considerably into next year. The Amalgamated Society 
of Engineers has this month about 2 per cent. of its total mem- 
bership on donation, ‘with only 1} per cent. receiving benefit in 
this jmmediate district, In the Steam Engine Makers’ Society 


there are only } Per cent. of the total roll on benefit, with prac- 

tically a clear Kk locally, whilst the United Machine Workers’ 

Association, which has about 14 per cent. receiving support 

throughout the organisation, reports only 4 per cent. on donation 

in the Manchester branches, and none at all in the Barrow, 

Ashton, Lancaster, Crewe, Preston, Wigan, and Hyde 
istricts, : 

In the monthly report of the Amalgamated Society of ineers, 
the general er pg Mr. G. N. Barnes, refers to the fact that this 
organisation will in February next attain its jubilee. This, he re- 
marks, is an event which the Council, in common with many mem- 
bers, think should be suitably celebrated. They felt sure that 
very many bers, and especially the old survivors of the amalga- 
mation, would be glad of an pn wep of — together 
on the occasion, and that the members generally would be glad 
to have some permanent memorial of the event. To give 
effect to these views it was proposed that there should 
be during next spring a series of meetings in, say, Glasgow or 
Edinburgh, Newcastle, Manchester, Birmingham, London, Cardiff, 
and Belfast. A sum of oe would be placed with the local 
committees in the places named, wherewith to organise the meet- 
ings and pay incidental expenses; and in addition the Council 
proposed to utilise a sum of money towards educational objects, 
either by scholarships in a few technical schools, or by the exten- 
sion of the Allan and Newton memorial awards. For these pur- 
poses money would be required, and it was intended to ask the 
members for a Is. levy. 

The Ardwick ineering Company, Manchester, has orders in 
hand for three double sets of the ‘“ pact ” launch machinery 
for river requirements in South America, one set to indicate 25 and 
the other two sets 75 horse-power. The company has also recentl 
fitted up three steam yachts on the Lancashire coast with launc: 
machinery of special design. In another department of their busi- 
ness—the manufacture of motor car engines—they are turning out 
sizes from 2 horse-power up, the most noticeable features of which are 
their exceptional eee in proportion to the power, and the 
a i nee the various parts and materials can be supplied 
in the rough. 

‘The strong position I have reported of late in the coal trade here 
is well maintained, and there is a continued steady demand for all 
descriptions of fuel sufficient to take away practically all that 
collieries are raising, any accumulation of stock being still exceed- 
ingly small. The commencement of local holidays in various 
districts is, of course, causing the customary temporary interfer- 
ence With the output, but apart from this the demand is in excess 
of what is usual at the present season of the year. 

This is especially noticeable in the better qualities of round coal, 
suitable for house-fire purposes, which, instead of ing on the 
hands of colliery proprietors and accumulating heavily in stock, as 
is ordinarily the case during the summer months, are still moving 
away so freely that collieries are quite unable to put down their usual 
surplus supplies to provide for the extra winter demand. In view 
of this situation a meeting of coalowners has been held during the 
past week to consider what course of action should be taken with 
regard to the price of house-fire coal, which, so far, has not been 
advanced in proportion to the upward move that has taken place 
in other descriptions of fuel. In some quarters it was urged that 
list prices should be raised on the Ist of August, but this was 
generally objected to, and eventually it was practically decided 
that there should be an advance of not less than 1s. 8d. per ton on 
present rates, for all descriptions of house-fire coal, the advance 
not taking place before the Ist of September next. 

The lower descriptions of round coal also continue in fairly brisk 
demand, collieries generally finding a ready sale for all that they 
are raising. It is, however, scarcely probable that any advance on 
the full contract prices, so far as steam and forge qualities are 
concerned, will take place when the upward move in house-fire 
qualities comes into operation, although any further rise in the 
better sorts of round coal—which in some quarters is talked of as 
not at all improbable—would no doubt have its effect in some 
additional hardening on the lower descriptions. For the present 
— are in the somewhat anomalous position that small quantities 

or current requirements can be bought at 6d. to 1s. under the 
rates at which contracts have been settled, and which collieries 
would still require for anything like quantities for forward delivery. 
As an illustration of this, common round coals for steam and forge 
purposes are obtainable for immediate delivery at under 12s. 6d., 
whilst on contracts not less than 13s, has been quoted, and in some 
cases 13s, 6d. has been got for the same qualities of fuel. 

A fairly good demand still comes forward for engine classes of 
fuel, but requirements are not at all so pressing as they have been, 
and with the prospect of short time in the cotton trade, the out- 
look so far as slack is concerned is scarcely so satisfactory. The 
Lancashire coalowners, however, notwithstanding there is a con- 
tinued competition with surplus supplies coming in from outside 
districts at fully 1s. per ton under local quotations, have decided 
at a meeting held during the week not to give way upon the 
present list basis, which was again confirmed at 10s. 6d. as the 
minimum for common slack up to 11s, and 11s, 6d. for the best 
descriptions at the pit. ‘ 

The shipping e is generally brisk, and 15s. 3d. remains the 
minimum for screened steam coal, with 15s. 6d. to 15s. 9d. got in 
many cases for good qualities, delivered ports on Mersey. 

For coke inquiry continues active, with prices strong at from 
24s. and 24s. 6d. for furnace cokes to ais. and 32s, for good 
foundry qualities at the ovens in this district. : 

Barrow.—During the past week there bas been no alteration in 
the condition of the hematite pig iron trade. On every hand 
there is great activity, and orders are being turned out with much 
rapidity. The new business offering represents a large tonnage of 
iron, but prompt delivery can, except in a few cases, not be given, 
for the make is sold for some months to come. Iron of late has 
been largely drawn from store. Warrant stores have been reduced 
to an enormous extent. Prices are unchanged so far as makers 
are concerned. They are still quoting 83s. 6d. to 85s. per ton net 
f.o.b. for Bessemer mixed numbers. Warrants have kept up in 
value, and are at 83s, 6d. per ton net cash, but little business has 
been done. The number of furnaces in blast is 45, 

There is no change to report in the steel trade. The works are 
all fully employed. The general demand for steel is brisk. In the 
rail department good orders are held, and new ones are being 
received as the existing contracts are being worked off. Heavy 
sections of rails are at £7 7s. 6d. per ton, and the light sections are 
at £8 5s. per ton. There is also some business doing in tram rails. 
For steel shipbuilding material there is a good inquiry on local as 
well as general home account. Ship plates are at £8 7s, 6d., and 
boiler plates are at £9 15s. per ton. Other steel sections are in 
fairly strong demand. 

The shipbuilding and engineering trades are without change. 
The whole of the works are as busy as possible, and the orders in 
hand are being pushed forward with much energy. 

Tron ore is in full demand at from 15s. 6d. to 21s. 6d. per ton 
net at mines, according to quality. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

No stronger proof could be produced of the extremely firm con- 
dition of the Yorkshire coal trade in household qualities than the 
fact that the abnormally hot weather we are now experiencing has 
had no effect on the demand. There been no diminution in 
the volume of business, two causes contributing to the steadiness 
of affairs—the absence of stocks in the country, and misgiving 
about further advance in quotations. It is impossible to avoid the 
conclusion, however, that if the present weather is maintained for 
any time, consumption must fall off, in which case it ought to be 
possible to accumulate stocks to some extent. _ At present the 
request for all markets continues good, consumers exhibiting eager- 
ness to obtain supplies forward, London requirements are. 


remarkably heavy for the season. . Quotations :—Best Silkstones, 
15s, to 15s. 6d. per ton ; Barnsley house, 14s, 6d. to 15s. per ton ; 
nuts, from 14s. per ton. : 

Steam coal is in a somewhat similar condition, the needs of the 
iron trade and the railway companies continuing above the 
average, while, on the other hand, export business is far in excess 
of previous seasons. Barnsley hards fetch from 16s, to 16s, 6d. 
per ton. The railway companies have not yet fallen in with the 
coalowners’ requirements, The new price, 16s. per ton, has been 
accepted te te North-Eastern, Lancashire and Yorkshire, and 
Great Central; but the Midland, Great Northern, and Great 
Eastern are still holding out, and taking in the meantime supplies 
from Derbyshire and other coalfields at 15s. per ton. Yorkshire 
coalowners will not take that figure in any circumstances, as they 
have no difficulty whatever in obtaining 16s. and even 16s. 6d. per 
ton for export. The gas companies are now stocking against their 
late autumn and winter necessities. It would not be surprising 
to find a scarcity of gas coal this winter. : : 

In manufacturing fuel there is less pressure, owing to the Chinese 
trouble having adversely affected Lancashire trade. The supplies 
now being received by the Lancashire mills are more than they 
need, though not to such a weight as to weaken the market. In 
any case the result will be aslackening in the West Riding business. 
If, as is feared, affairs in China take some time to settle, the situa- 
tion will materially influence the trade. It cannot be said, how- 
ever, that the Lancashire trade is weakened in any great degree 
yet. This is due to the fact that the entire output is practically 
sold over the month, and a good deal of it over the half year. 
Nuts are 12s. 6d. to 13s. 6d. per ton; slack, from 10s. per ton. 
Coke is still ‘‘ booming,” aces qualities fetching 22s, to 23s, 
per ton, washed coke going as high as 24s, 6d. per ton. 

A curious and not altogether satisfactory feature of the coal trade 
at present is the heavy demand for France. Not merely in Wales, 
but in Yorkshire and other coalfields, France is arranging for 
standing supplies, and it is significant that the coal now 
ordered is all for naval purposes. France has no lack of g' 
coal for ordinary industrial uses, and the present abnormal 
activity in fuel for the fleet is exciting no little attention, not un- 
mixed with misgiving. 

The iron trade, though scarcely as active as before, is still fairly 
brisk. . Local ironmasters who have been to the Birmingham 

uarterly meeting bring back reports of keener American and 

Igian competition. Reduction in prices is impossible so long as 
fuel and labour remain so high, and as coalowners have no difficul 
in finding a market for their fuel at the advances recently Frese 
they see no necessity for making concessions, It is not at all un- 
likely, therefore, that several works may have to be closed. In 
the steel trade considerable difficulty is experienced owing to the 
scarcity and deafness of material. Swedish steels are very diffi- 
cult to get at any price, and Swedish houses are not at all anxious 
about orders, being already booked ahead of their output, which is 
governed by the lack of charcoal. 

West Coast hematites are at 95s. per tong East Coast about the 
same. Common forge iron, 68s. per ton; the latter being con- 
siderably cheaper than it was a few weeksago. The quotationsare, 
of course, subject to delivery in Sheffield. patie 

Mr. Goschen’s statement that shipbuilding for her Majesty’s 
Admiralty is hampered by, among other causes, the lack of armour- 
plates, has attracted a — deal of attention here. It is quite 
true that the output has been affected by several causes, the chief 
of which may be stated—the adoption of Krupp armour, which 
necessitated new machinery and very large extensions ; the diffi- 
culty, owing to the engineers’ strike, of getting that bangers My 
and the more general use of thinner plates in consequence of the 

ter resisting power of the Krupp armour. It is not generally 
nown that it takes about the same time to manufacture a thin 
plate of six tons weight as a thick one of 20 tons; 7in., 6in., and 
even 4in. plates are now most freely required. ‘ Although there 
may be instances where, owing to the difficulties of the new 
process, the manufacturer has not been able to make such deliveries 
as he had hoped to do, the general situation, we are assured, does 
not differ from that which was set forth the last time Mr. Goschen 
spoke on the subject, when inquiries elicited the information that 
armour was being delivered quite as rapidly as it could be taken in 
hand at the dockyards, All the difficulties inseparable from the 
adoption of a new process have now been overcome, and a very 
great increase in the output is now certain. 


NORTH OF ENGLAND. 
(From our own Correspondent.) $5, 

A SLIGHT improvement in business is to be reported this week, 
but still the demand in all branches is very quiet. Nevertheless 
the tone of the market is more favourable to the sellers than in has 
been for a considerable time, and makers in this district hold their 
own in prices exceedingly well. This position they expect to main- 
tain during the rest of the quiet season, and when the autumn 
demand sets in—which will be about the third week in next month 
—they look for being able to advance the prices again. It is not 
often in the pig iron trade that there is any active buying in June 
or July, and generally a downward course of prices is reported in 
these months and also during the first part of August, but this 
year there has been comparatively little depreciation in the value 
of pig iron over this period. But seldom are they in such a good 

ition as they are this year for holding their own; they have 
ad and still have good contracts on their books, and their diffi- 
culty has been to satisfy the requirements of their customers, who 
could not go elsewhere for their iron, for the simple reason that 
the quantity of pig iron in second hands was very small, and the 
quantity in the public warrant stores has not for many years been 
so low. Producers of pig iron have, therefore, to cope with a very 
small amount of competition, and it is a long time since they had 
so much of their own way in fixing prices, Sse 

As indicative of the strength of the makers’ position it may be 
stated that while there have been heavy fluctuations in warrant 
prices, and other districts have reduced their prices, the makers in 
the North of England have not altered their prices —— last 
few weeks by more than 6d. per ton, and it is believed t they 
will be able to maintain this position during the next four weeks, 
and that then any change will be in an upward direction. 

The total stock of Cleveland iron in Connal’s public warrant 
stores on the 18th was only 14,882 tons—decrease this month, 
521 tons —and of hematite 555 tons — decrease 200 tons this 
month. There has this year, therefore, been a decrease of 55,741 
tons in the stock of Cleveland iron, and of 8948 tons in that of 
hematite ; and when it is borne in mind that the output of the 
district is about three million tons, it is apparent that the present 
stock in the warrant stores is so small as to be almost left out of 
consideration so far as any detrimental influence on the market is 
concerned, 

The shipments of pig iron from the Cleveland district this month 
are poor, reachii ay 48,584 tons, as compared with 59,625 tons 
last month, ‘and 73, tons in July, 1899, to 18th. Some of the 
falling off may be attributed to the strike at Rotterdam, to which 
port there is usually more Cleveland iron sent than is delivered to 
any other port on the Continent. There is a strike of dockers at 
Middlesbrough, but that only affects the exports of manufactured 
iron and steel and general goods, the pig iron being nearly all 
shipped from the ironmasters’ own wharves, and the stevedores 
there have no grievance. It is satisfactory to find that more 
business is being done with Scotland than for months past, the 
difference between the prices of Scotch and Cleveland pig iron 
having been considerably reduced. Since February 7th a higher 
price been quoted for Cleveland than for Scotch warrants, but 
now the latter has resumed its old position in being the higher. 
Not long since Cleveland warrants were 3s. 6d. per ton above 
Scotch, this week they have been 2s. 10d. below, and in wen rd 
times they are between 4s. and 5s. below. Comparatively lit 
Cleveland iron has been sent to Grangemouth this year, but the 
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uantity is now increasing. A considerable tonnage of Cleveland 
grey p Aa pig iron has this week been bought on Scotch 
account, This quality is better able to compete in Scotland than 
No. 3, as it is relatively cheaper, as is also No. 4 foundry. Thus 
the latter is generally 6d. per ton below No. 3, to-day it is 2s. 
cheaper ; and grey forge, which is generally is. below No. 3, is 
now 3s. below, and Scotch consumers are buying it more freely. 

Not only makers but second hands have this week been ate f 
69s, per ton for roy f.o.b, deliveries of No. 3 Cleveland G.M.B. 
Pig iron. Early in the week they sold at 68s. 6d., but as they were 
able to realise that without difficulty, and as No. 3 is very scarce, 
they advanced their quotations, and have been able to secure what 
poy Aa gr No. 1 is at 71s.; No. 4 foundry at 67s.; and grey forge 
at 66s,; the two latter being easier than last week, as the supply 
is larger. . Makers are not ready to commit themselves for forward 
deliveries at these prices, as they will not leave much, if any, profit. 
Last year at this time they were realising 2s, per ton more for their 

ig iron, and had to pay at least 33 per cent. less for their coke, 
per cent, less for their ore, and 26 per cent. less for their labour— 
everything, in fact, in connection with the abaeatc oq of iron 
has gone up heavily in price, while the selling price of the iron 
itself is on a lower scale. 

Hematite pig iron maintains its value very well, and consumers 
find their offorts to force down prices quite unsuccessful, as the 
supply is not equal to the requirements. Mixed numbers of | 
Coast hematite pig iron are not yet obtainable for early delivery 
under 86s, per ton. Rubio ore is becoming dearer, as shipowners, 
attracted by more profitable freights in other trades, are taking their 
steamers out of the ore-carrying business, and this is leading to 
substantially advancing freights, 8s, being asked from Bilbao to 
the Tees, we Hae, 5s. 9d. was taken at one time this year. Very few 
merchants will sell Rubio ore even at 21s. 6d. delivered at wharf in 
this district. 

The manufacturers of finished iron and steel in this district are 
well supplied with contracts, and have not yet seen their way to 
reduce their prices, which have continued practically unchanged 
for nearly four months. Producers do not see the necessity for 
reducing quotations when they can sell all they want to dispose of 
at the prices they are asking. Shipments of manufactured iron 
and steel from the Tees are poor this month, having only reached 
about 10,000 tons, as compared with nearly 18,000 tons in July, 
1899, but that is due not to any lack of trade, but to the stevedores’ 
strike, which has been in progress for the last seven weeks, and 
seems as far off settlement as ever, neither masters nor men 
exhibiting any inclination to concede anything. There is this to be 
said that the master stevedores have been paying their men at 
Middlesbrough a higher wage than is given to similar men at any 
other British port—8s. per day ; but this did not. satisfy the men, 
who struck work without notice because 9s, per day would not be 
conceded. Some of the shipping companies have sent men from 
London, &e., in their vessels to ship the cargo at Middlesbrough ; 
but other owners have ordered their steamers elsewhere to get 


cargoes, 

The quotation for common iron bars is £9 10s. ; for best bars, 
£10; for iron and steel ship les, £8 7s. 6d.; for iron ship 
plates, £8 10s.; for steel ship angles, £8 7s. 6d.; for steel boiler 
plates, £10 5s., all less 24 per cent. f.o.t. In these there is yet no 
tendency downward, |ut rather the other way in some cases, 
though in other districts prices have moved in favour of the 
buyers, Heavy steel rails are about £7 10s. net at works. 

e coal trade continues very active, more especially the steam- 
coal branch, and the shipments would be even greater than they 
are if there were steamers enough forthcoming. So many are 
detained at Rotterdam through the strike that there is a scarcity 
in this district, and some of the coalowners have taken lower prices 
for coal which has been left on their hands through the failure of 
vessels to arrive. The owners cannot now execute their export 
orders with the necessary promptitude. Best steam coals are firm, 
18s, per ton f.o.b. being the lowest figure that will be entertained b 
sellers, and some will not look at anything under 18s. 6d. Smal 
vary from 11s, 6d, to 12s, Gas and coking coals are realising 
16s, 6d. to 17s., and some considerable orders have been placed at 
the lower price among them, one for 10,000 tons of gas coals for 
shipment to London over the autumn. No very material change 
is expected by buyers for next year, judging from the fact that 
16s, f.o.b. has been agreed upon as the price of a large quantity for 
delivery over the whole of next year. 
caused by the Rotterdam strike more than other descriptions, 
vessels failing to turn up for supplies, and there are owners who 
have been taking 15s. to 15s, 6d. per ton, which shows a decline on 
recent rates. heavy advance in wages given to the North- 
umberland miners has caused an unsettled feeling among the 
Durham colliers, whose wages are now 13} per cent. less than those 
of the men in the adjoining county. According to the agreement 
the Durham men e with their employers at the commencement 
of the year, no further change can be made in wages until next 
January, but the miners are agitating for an earlier change. They 
want 10 per cent. more, but will not go so far as to demand it, 
they will simply ask for it as a concession. The prices have risen 
more, and the trade has been much brisker than anyone ever con- 
templated at the beginning of the year. Foundry coke is sold at 
33s. to 34s, per ton f.0.b., and medium blast furnace coke at 

8s. 6d. to 29s. per ton at the furnaces on Teesside, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Business has this week been very much curtailed in the Glasgow | b 


district by the annual trade holidays. The pig iron market was 
closed from Thursday of last week until Tuesday. There was on 
the latter day some little demand for warrants, which had the 
effect of hardening prices to some extent. Scotch warrants have 
sold at 70s. 14d. to 70s. 3d. cash, and at 70s. id. for delivery in 
twenty-one days. Cumberland hematite has sold at 83s. 3d. cash, 
and at the same price for delivery in nine days. The amount of 
business doing has been small, and there is every probability of 
the transactions continuing on a limited scale for the next two or 
three weeks, 

Some of the furnaces have been put out of blast for the holidays, 
and the ae is being taken advantage of in order to 
execute needed repairs. The withdrawals of pig iron from store 
have been comparatively small. 

The prices of Scotch makers’ pig iron are steady to firm :—Govan, 
No. 1 is ones f.o.b. at Glasgow, 72s.; No. 3, 71s. 6d.; Wishaw, 
No. 1, 72s. 6d.; No. 3, 72s, 6d.; Carnbroe, No. 1, 76s.; No. 3, 74s.; 
Clyde and Gartsherrie, Nos. 1, 85s.; Nos. 3, 75s.; Calder, No. 1, 
85s. 6d.; No. 3, 75s. 6d.; Summerlee, No. 1, 89s.; No. 3, 78s 
Coltness, No. 1, not —- 3; No. 3, 76s.; Glengarnock, at 
Ardrossan, No. 1, 82s,; No. 3, 72s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 75s.; No. 3, 73s.; Shotts, f.o.b. at Leith, No. 1, 
88s.; No. 3, 78s.; Carron, at Grangemouth, No. 1, 85s. 6d.; No. 3, 
75s 6d. 44 ton. 

Scotch hematite is in small request, and will be comparatively 
neglected, perhaps, for the next few weeks. Merchants quote the 
former price of 85s. for delivery at the steel works, and supplies of 
English hematite are so much reduced that the Scotch make is ex- 
pected to command full rates. 

The shipments of pig iron from Scottish ports in the past week 
have been small, amounting to only 3212 tons, compared with 5718 
in the corresponding week of last year. 

There is practically nothing doing in the market for finished iron 
and steel. The closure of works has been more general than was 
expected. Not merely the malleable iron and steel works, but 
ee Se have gone in for a much longer 
holiday than been usual for many years. Firms that have 
large orders on hand are amo! the number. The cost of pro- 
duction is so that it is quite possible that the stoppage 
may in some cases be prolonged beyond the end of the month. 


unker coals feel the upset | I 


There has been a quiet market for coals, but the wae are 
materially reduced, many of the colliers having gone on holiday as 
well as the ironmasters. The coal shipments show a very large 
reduction, but this was to be expected. In short, the trade is, for 
the time, only of holiday proportions, and the prices are nominally 
without alteration. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue strikes at Rotterdam and elsewhere, a Cardiff coalowner 
tells me, has seriously hampered trade, revarp | mpt tonnage, 
and causing such a congestion at collieries that slightly easier prices 
ruled the early part of the week. ‘This is, however, only a 
temporary matter, for the trend of prices is distinctly upward for 
best and good seconds. House coals are rather in a rut, and for 
best smalls the inquiry is not so animated. Government authori- 
ties are in the market strongly, and after the present lull, which is 
usual for the time of year, it will not be =e to see better 

rices prevail. France is buying freely at Cardiff, and at Swansea 
fast week consignments to that country beat the record, being 
10,000 tons over the weekly average. e total from Swansea was 


East | nearly 60,000 tons. 


On Saturday, the fine Japanese transport the Sanuki Mari, 
3792 tons register, arrived at from Antwerp, and is now 
busily loading 3000 tons coal. From Cardiff there has been 
undiminished activity in despatching to the coaling ports, Port 
Said continuing to take a prominent place. Some of the notable 
shipments of the week have been tons to Odessa, 5800 tons 
to Marseilles, 4300 tons to St. Vincent. Cargoes also have been 
sent to Hongkong, Cape Town, and Rio, 

The possible amalgamation of two large eollieries—the Albion 
and the Universal—is one of the chief subjects of discussion on 
*Change, but from all I can learn negotiations have not yet 
assumed a business form. These ama! ations are often matter 
of rumour only. In this case the proximity of the collieries gives 
a little colour to the statement. 

Great fears were aroused at the inning of the week that 
another coal crisis was at hand. The hauliers at several of the 
more important of the Rhondda collieries, the four pits of the 
Lewis Merthyr, known as the Coedcae, Havod, &c., struck work 
to the number of nearly 300, with the result that 3000 colliers were 
unable to resume their work. The dispute arose out of the holiday 
taken on Thursday, the day before Friday. On that day 
the hauliers in question aes work, and were in due course 
summoned and fined 5s. each at Pontypridd Police-court. This 
fine they refused to pay, and one of the leaders, Moore, was 
arrested and sent to prison. When this became known the hauliers 
struck work, and the pits were idle on Monday and Tuesday. 
Fortunately, in the course of the day the fine was paid—by whom 
not stated—and Moore being released, was conveyed to his home 
by an immense procession. It was decided on Toonteg night to 
return to work Wednesday. This two days’ indulgence in a whim 
is estimated to have cost the colliers little short of £1500. 

Mid-week on ’Change, Cardiff, holiday influences were seen to 
be i and more than usual briskness noticeable. It was 
reported that coalowners have heavy orders for July and August, 
and best steam and good seconds are conspicuous. House coal at 
last, principally owing to the almost tropical heat, has got into the 
usual rut, and easier prices rule, even if not posted up. Prices, 
purely temporary, it was admitted, ruled for best, and it was 
possible to get good coal for 1s, per ton less, compared with last 
week. The latest quotations are as follows :—Best steam, 23s, 6d. 
to 24s., last week 24s. to 25s. were the figures; best seconds, 22s. 
to 23s.; ordinary seconds from 2ls.; drys, 20s, 6d. to 22s,; special 
smalls, 15s, 9d. to 16s.; best ordinary, 14s. 9d. to 15s, 3d.; seconds, 
14s. 6d.; inferior sorts, from 14s. 3d.; best Monmouthshire, e, 
20s. to 21s.; seconds, 18s. 9d. to 19s.; best households, 21s. to 22s. ; 
No. 3 Rhondda, large, 22s, to 22s. 6d.; brush, 21s.; small, 19s.; 
No. 2 Rhondda, large, 17s. to 17s. 3d.; small, 14s, 6d. to 15s. 

Patent fuel continues in brisk demand ; foreign requirements 
are large. Latest price, 20s. to 22s. Coke maintains its high 
figures. In addition to important foreign consignments, St. 
Rosalie this week took 1900 tons coke and 1700 tons fuel. Coke 
are: Furnace, 31s. 6d. to 32s. 6d. ; foundry, 33s, 6d. to 

6d.; special, 43s, to 45s. Pitwood, 18s. Irish wood continues 
to arrive, with cargoes from France and Spain, and a quantity 
from Channel ports. Buyers have had a busy time in looking u 
mer sources of supply. Coalowners speak favourably of the Iris 
wood, 

Swansea coal prices this week are as follows :—Anthracite, finest 
brand picked, . 6d. to 24s. ; seconds, 22s. to 22s. 6d. ; best 
large, 21s. to 21s. 6d. ; red vein, 16s, to 16s. 6d. ; small rubbly 
culm, 11s. 6d. to 12s, Steam coals, 22s, to 23s. ; seconds, 19s, to 
20s.; bunkers, 16s, to 16s. 6d.; small, 14s, 6d. to 15s, House 
coals according to arrangement. 

I referred some time ago in this column to a revival in the lead in- 
dustry of North Cardiganshire, and the formation of a Belgian 
syndicate. Much of the depression in the Welsh silver lead trade has 
been caused by the wy 7 prices of Spanish ore. Now they are 
almost identical, the difference this week being only 2s. 6d. per 
ton. There is a great future in the lead development of Wales. 
In the opinjon of experts the tract of country between the neigh- 
bourhood of Aberystwith and on to the in of the Birmingham 
Waterworks is a rich one. In Merionethshire the district is 
about having its periodical gold fever, and hopeful prospects are 
stated to be to the front. These 1 shall notice when they take a 
usiness form, 

Steel rails continue in strong evidence at the leading works, 
where the chief and almost only complaint is the scarcity of men, 
making it difficult to complete orders with the precision required. 
One large consignment of rails left Cardiff at the close of the week 
for Killindini—2700 tons and 2000 tons coal. Newport also 
despatched a substantial consignment to Faversham, and minor 
ones to Highbridge. 

Pig iron continues to arrive in large quantities, principally this 
week from Grimsby. On ’Change, Swansea, mid-week a distinct 
advance in pig iron was noted. Scotch was ls. 9d. better 
Middlesbrough 74d., but hematite is 1s. weaker. It was remarked 
by members that little attention was given to warrants. The 
= point amongst them was what iron could be obtained for 
rom home makers. Other matters were speculative. Makers of 
tin-plate bars have decided upon a minimum price of £7 per ton 
a delivered in district. is they are seutved not to depart 
rom. 

Latest general prices are as follows :—Glasgow warrants, pi 
iron, 70s. 14d. to 70s. 3d. cash; Middlesbrough, No. 3, dos. 
sellers; other numbers in proportion. Hematites, warrants, 
82s. 104d. buyers for mixed numbers, f.o.b. Cumberland, according 
to brand. elsh bars, £9 to £9 5s.; angles at usual extra f.o.t. 
Sheets, iron and steel, £10 5s. to £10 10s, Steel rails, heavy, 
£7 5s. to £7 7s. 6d.; light, £8 10s. to £9 10s.; sleepers, angles, 
channels, weeny 9 Bry section and specification. Bessemer steel, 
tin-plate bars, £7 5s.; Siemens, £7 5s. Tin-plates, Bessemer steel 
cokes, 15s. 3d. to 15s. 6d.; Siemens coke finish, 15s. 6d. to 15s, 9d.; 
ternes, per double box, 28 by 20 C., 28s. 6d., 30s., to 32s. 6d.; best 
pra 16s, to 168. 6d.; big sheets for galvanising, 6ft. by 3ft. by 
30 Sy per ton f.o.t., £14 to £14 5s. Finished black plate, £11 10s. 
to £11 15s.; Canadas, £11 to £11 10s.; galvanised sheets, 24 g., 
£14. Lead, £17 12s, 6d. Block tin, £143 to £147; spelter, 
£19 5s. Copper, Chili bars, £72 10s. to £72 12s. 6d. 

hae gree prospects this week are not very promising. Prices 
offered are regarded as unsatisfactory. Several furnaces are idle 
in the Swansea district. It is thought that the outlook may improve 
next month after the stoppage. Amongst the leaders differences 
exist which do not tend to inspire confidence. One fact is para- 
mount, that stocks are getting low. Last week the shipments were 
very large, 95,291 boxes; receipts from works, 54,550 boxes, 


Present stocks are down to 212,620 boxes. The labour difficulty at 
the Mannesmann Works has been settled, and men appear to be 
making up for lost time. One furnace continues out at Landore, 
and several of the plate mills in the district have been idle. 

In harmony with the great coal development going on must be 
noted the suggestion for increased harbour and dock improvements 
at the various ports. The eo undertaking at Cardiff is g 
on solidly, making distinct headway. ype ps as I have sta’ 
previously, has a great project in view ; and now Swansea has a 
new dock in contemplation. Prelimi discussions have taken 
place, but at present I can only state + the proposed site is 
south of the present Prince of Wales Dock, and the estimated cost 
from one and a-half to two millions —' 

The dam for the entrance to the Lady Windsor Lock at Barry 
has just been successfully launched, and towed into the lock. 
The reconstruction of the damaged wall will now be proceeded 
with. 

In connection with the late explosion at one of the Cyfarthfa 
collieries, by which several men were slightly injured, there was 
an inquiry by Home-office officials held this week in the district. 
Several of the directors of Curtis and Harvey, Mr. Robson, chief, 
and Mr. F. Adams, assistant inspector, with the general and 
assistant manager of the Cyfarthfa collieries, were present to meet 
Mr. Cunninghame, assistant under-secretary of the Home-office, 
Mr. Wardell, chief inspector of mines for the Yorkshire district, 
and Captain Thompson, chief inspector of explosives at the Home- 
office. It was stated at the inquiry that the chief object of the 
investigation was not so much the details of the accident as to 
ascertain the nature of the fuzes, &c., employed. One point 
elicited was that the colliers were in the habit of buying fuzes 
weekly, a fact which elicited the query whether it would not be 
advisable for owners to supply direct. This the general manager 
answered satisfactorily, stating that they were always kept in 
stock. 

There was an interesting meeting of the South Wales Institute 
of Engineers on Monday at Cardiff, one of the panei features 
being the discussion on deep — at the Elliott Colliery, by 
Mr. Hann, M.I.C.E., of the Powell-Duffryn Collieries. Some of 
the bers were ad tes of electric, others of steam as the 
effective and economical force to employ, whilst some gave their 
allegiance to hydraulic rams. ‘The Relative Positions of Drums 
and Pulleys” formed the subject of another debate. In the 
course of the meeting it was stated that the subscriptions to the 
daughters of the late esteemed secretary, Mr. Huxham, amounted 
to £213. This has been paid. 

At the steel works this week the heat has been phenomenal. Of 
this at a large works I had personal experience this week. The 
mystery was how the men could keep to their work, 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Jaly 10th, 1900, 


THE iron and steel industries are pooteg through their summer 
solstice without unusual commotions. Consumers are generally 
almost bare of stocks, because of so little buying having been done” 
since the Gates excitement in the spring. Itis therefore anticipated 
that heavy buying will set in as soon as the consumers’ objections 
are removed, viz., abnormal prices. Prices have been steadily 
declining since the opening of the year. Buyers using steel have 
shown anxiety during the past few days to contract ahead, but 
they have refused to do so, and will continue to refuse. Bessemer 
and billet manufacturers have had a picnic for along time. The 
industries of the country are all active. Rail requirements 
are heavy. Equipment plants are all loaded up with orders. 
Foundrymen are all profitably om. And yet people talk of 
dulness. The dulness, as frequently pointed out, is due to high 
prices. Now that the normal conditions have almost returned, 
there is a feeling of growing confidence in greater activity and even 
in stronger prices, because demand will be heavier and a multitude 
of enterprises will be presented which were killed last winter. 

The presidential circuses have been opened, and the political 
ring-masters are ermeny Bhar jaws in good working order. The 
bankers and financiers laughed a silent laugh when they read of the 
16 to 1 idiocy at Kansas city. The gold democrats all over the 
country have already, politically speaking, gone to bed, but for all 
that a big fight is ahead. This campaign kills Bryan, and the 
party will after his defeat throw him over and return to its other 
issues, 

There are many reasons for ye | that more iron and mea | 
25 per cent. will be sold the last half of the year than the first half. 
Last winter everybody was loaded up, now everybody is out of 
stock. Then, people began to hold back orders ; now, or assoon as 
prices touch rock bottom, they will be ready to let them out. Rail- 
roads need a vast amount of stuff yet. There is a call for iron and 
steel, and foundry and shop a in every direction. The lull 
pide short. Inquiries within three days give signs of coming 
activity. 

The bituminous coal industry is booming, and foreign orders are 
being pigeon-holed because they cannot be immediately filled. 
Anthracite has been advanced. The coal s are soon to be 
absorbed by the Pennsylvania and the New York Central companies. 
Several of the big railway systems are digging cuts and cut-offs, at 
the cost of millions of dollars, that will be of much advantage in 
time and cost, and in power, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm, and prices well maintained. There is 
rather a scarcity of Lege Ba e, so many steamers being locked 
wp owing to the strike at Rotterdam, which is now repo! ended. 

ouse coal keeps in good demand, and prices are very firm. Ex- 
ports for week ending July 14th were:—Coal, foreign, 51,305 tons ; 
coastwise, 14,557 tons. Imports for week ending July 17th were :— 
Tron ore, 12,050 tons ; pig iron, 440 tons ; oouees ore, 1250 tons ; 
scrap, 385 tons ; cement, 515 tons ; pitwood, 4316 loads. 

Coal: Best steam, 21s.; seconds, 19s.; house coal, best, 18s.; 
dock screenings, 15s.; colliery small, 14s. to 14s. 6d. ; smiths’ 
coal, 16s, to 17s. iron: Scotch warrants, 71s.; hematite 
warrants, 83s. 6d. f.o.b, Cumberland; Middlesbrough, No. 3, 
68s. 6d. prompt. Iron ore : Rubio, 20s. 6d. to 21s.; Ta 19s. 6d. 
to 20s. Steel: Rails—heavy sections—£7 5s. to £7 7s. 6d.; light 
ditto, £8 10s. to £9 10s. f.0.b.; Bessemer steel tin-plate bars, 
£7 5s.; Siemens steel tin-plate bars, £7; all delivered in the 
district, cash. Tin-plates : mer steel, coke, 15s. 3d. to 15s. 6d.; 

ndon ange Te per, ; 
£144. Freights: Firm. 


TRADE AND BUSINESS ANNOUNCEMENTS. 


THE prospectus of Guest, Keen, and Co., Limited, has just been 
issued. All the facts we have already published. e share 
capital is £2,000,000. The subscription lists open to-day, and close 
on or before next Tuesday at 4 p.m. 

Mr. W. G. Ruopes, M.Sc., M.I.E.E., has resigned his position 
as chief lecturer in electrical engineering at the Royal Technical 
Institute, Salford, to join Mr. J. M. Hewitt, formerly manager of 
Mather and Platt, Limited, and now conducting business as con- 
sulting mechanical and electrical engineers at Tower Chambers, 
Brown - street, Manchester. In future this business will be 
Sree on at the same address under the name of Hewitt and 

les, 
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THE ENGINEER 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


A NORMAL business was done on the iron and 
steel market of Rheinland-Westphalia and Silesia 
during the past week ; though the position is, in 
some directions, not so strong as before, the 
majority of the mills and factories are still pretty 
well engaged on orders for immediate as well as 
forward delivery. 

The iron ore trade has been in the same condi- 
tion as during the preceding months, a regular 
and fairly strong demand having been experienced. 
Prices are stiff. 

Makers of pig iron have been, on the whole, 
briskly oceupied upon the week ; only here and 
there an abatement in activity was noticed. The 
foundries are still consuming heavy lots of crude 
iron, and export has also been tolerably good. 
The increase in the production of pig iron during 
the first five meee this year, when —— to 
the same period last year, is comparatively slight, 
being, on an average, 4500 t. per month. In T307 
production of raw iron was, on an average, 
574,089 t. per month; in 1898, 616,893 t.; in 
1899, 669,109 t.; and during the first five months 
of present year, 673,665 t. per month. 

ccording to an annual report pub- 
lished in the Rheinisch-Westphilische Zeitung, 
output of pig iron on the five ironworks in the 
Saar district rose from 850,965 t. in 1898 to 
943,711 t. in 1899, increase amounting to 92,746 t., 
or 10°9 p.e. e Stumm ironworks comes in 
for the principal share in the production of crude 
iron, viz., 271,868t. in 1899 and 254,732 t. in 
1898 ; then comes the Burbach works, 259,387 t., 
or 9000t. less than in 1898; the Richling iron 
and steel works produced 263,214 t. in 1899, or 
73,700 t. more than in the year before ; R. Bicking 
and Co., in Brebach, produced 69,924 t., or 
4550 t. more than in 1898, and the Joint Stock 
Company Dillinger Ironworks, 79,318 t., or 
6300t. more than in 1898. Total deliveries in 
iron and steel from the Saar works last year 
amounted to 827,369 t., against 764,300 t. in the 
preceding year; 244,952 t., against 207,403 t., 
falling to the Burbach works ; 238,873 t., against 
230,175 t. to Stumm ; 216,200 t., against 207,070t., 
to Richling; 65,039 t., against 59,30$t. to 
Biching ; and 62,305 t., against 60,344 t., to the 
Dillinger works, 

The production of coke at the above-named 
works rose from 611,332 t. to 635,964 t. in 1899. 

The demand for scrap iron has been very dull 
during the past few weeks, consumers showin 
the utmost reserve with regard to purchasing, an 
there has naturally been an increasing weakness 
in quotations ; old iron rails can easily be bought 
at M. 85 p.t.; scrap, M. 70 p.t. The manu- 
factured iron works need no longer complain of 
a want of supplies in billets and blooms, &c.; 
plenty of raw material is being obtained by the 
mills without difficulty, and some shops have 
even been able to put in stores. In bars a slow 
trade,is being done, only the most necessary 
requirements being purchased ; bars in basic are 
rather better inquired for than those in iron, 
which is chiefly due to the difference in price, 
bars in basie standing on M. 180 to M. 185 p.t., 
while iron bars remain firm on M. 205 p.t. The 
hoop mills are in somewhat irregular employ- 
ment, but 4 otations are the same as before, 
M. 195 to M. 197°50 p.t. being quoted. The 
plate department continues in a favourable posi- 
tion; demand is healthy and regular, owing to 
an increasing briskness in all the engineering 
trades. The steel mills are a trifle less active 
than formerly, though most of the contracts that 
are booked reach up to the end of present year ; 
‘but there are next to no export orders coming in. 

tirders show weakness, both with regard to 
prices and demand ; M. 140 p.t. free Burbach is 
officially quoted as the list price, but dealers are 
offering girders at less. : 

Increase in production and a consequent rise in 
stocks have led to a somewhat decreasing ten- 
dency in tubes, and the mills have resolved to 
raise the rebate 5 per cent., which is equal toa 
reduction in price. All the locomotive and 
wagon-building establishments have plenty of 
work on hand, and the outlook is bright in this 
branch of the iron industry. A vigorous tone 
characterises the German coal market. Ali 
classes of engine coal are in exceptionally strong 
demand, coal for coke making being specially 
well called for, but, owing to an increasing pro- 
duction in coke, the scarcity of supplies in this 
sort of coal is felt most keenly. liveries of 
coke in the Ruhr district amounted to 621,950 t. 
for time of present year, against 583,215 t. for 
the same period in the year before, which shows 
an increase of 7 per cent. During the first six 
months of present year 3,726,590 t. coke have 
been produced and sold, against 3,455,183 t. for 
the corresponding period the year before, in- 
crease this year amounting to 271,407 t. 
Briquettes continue well inquired for, 121,229 t. 
having been sold in time for present year, against 
106,772 t. for thesame month last year. 

There has been a slightly better feeling on the 
Austro-Hungarian iron market this week than 
last, though, of course, forward orders remain 
scarce, as there is little or no spirit of enterprise, 
but harvest prospects being good, it is generally 
—— that in autumn an increase in demand 
will be felt for most articles, 

A pretty lively trade has been done in iron and 
steel to Servia lately, imports in wire nails and 
in sheets being larger thanin former months. 

Accounts given of the present state of the 
French iron market are rather unfavourable, the 
general tone being anything but brisk, owing to 
a marked reserve among consumers, who refuse 
to enter into forward engagements unless con- 
cessions in price are — As a rule, makers 
prefer to take less than what is officially quoted, 
rather than to work on stock, and so the advance 
of 1f. p.t. that was recently fixed for bars and 
girders may be regarded as nominal. Old iron 
rails as well as steel rails are reported to be firm 
in price, but there has hardly been an opportunity 
for showing the firm tone, as there is next to no 
inquiry coming forward. 

msumption in iron and steel has decidedly 
decreased in Belgium. Some foundries have 
a working two days per week ; the rolli 
mills have likewise restricted their make, an 
this naturally led to a decrease in prices, as well 
as toa rise in stocks, Present quotation for forge 


ig is 95f. p.t., Luxemburg foundry pig bei 
at 105f. p.t. Bars are sold at ys 
210f. p.t., and girders for export stand on 180f. 
p.t. Compared to the prices quoted in spring, a 
slight falling off can be noticed, and if coal and 
coke were less firm in price, further reductions 
— take place. The prices now ruling may 
still be consi ed asr ative, and makers 
would certainly not hesitate to book forward 
orders at the present rate. 


THE PATENT JOURNAL. 


Condensed from “ The Itustrated Oficial Journal a 
Patents.” 


Application for Letters Patent. 

*.* When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italics. 

5th July, 1900. 
12,115. SEPARATING Iron and Srext B. Young, 


Birmingham. 
12,116. Crrcutar Saws, C. H. Clifton, Johnstone, 


Scotland. 

12,117. Recister for Linotypr, G. E. Stembridge, Bir- 
mingham. 

12,118, Constructinc Fert for Bepstraps, R. P. Taun- 
ton, Birming! 

12,119. Friction Ciurcuss, R. Bridge, Manchester. 

12,120. Apparatus for Sockine Boots, H. Standley, 
Leicester. 

12,121. DecoraTinc METALLic CaBinet T. Hill, 
Birmingham. 

12,122, Gas-HEATED Ovens, M. A. Oldham, Halifax. 

12,123. Steam Tursines, J. Sample, Newcastle-on- 


Tyne. 

12,124, TREATING Szewace, F. M., D. D., and H. Spence, 
and M. Royley, Manchester. 

12,125. OBTAINING CYANOGEN Compounps, J. Shields, 


Glasgow. 
12,126. Winpow -sasH Frames, J. B. Le Maitre, 


Guernsey. 

12,127. Suspensory Paper Baas, H. Billing, jun., Bir- 
mingham. 

12,128. SuHrecpinc Wires from OveERHEAD 
ExecrricaL Conpuctors, G. 8. Holmes, Live: 1. 

12,129. Batu Sponce-tTray, C. F. Elliot, Liverpool 

12,130. PerroLeum Vapour Burners, E., T. H., andL. 
Gardner, Manchester. 

12,131. MECHANICAL ConTRIVANCE, O. G.C. L. J. Over- 
beck, Grimsby. 

12,132. Makino Bricks, J. G. Lowood, W. J. Gardner, 
and J. W. Armstrong, Sheffield. 

12,138. Stonz Saws, J. Peckover, Philadelphia. 

12,134. StoppERiING J. Robertson, London. 

12,135. Automatic Brake for Trucks, A. Mills, 
London. 

12,136. Motor Veutcues, F. 8. Coles, London. 

12,187. Detiverinc Water, 8. M. Rutnagur, Man- 
chester. 

12,1388. Pitz Carpets, J. N. Sagnier and The Anglo- 
Oriental Carpet Manufacturing Company, Limited, 
Manchester. 

12,189. Back1na-up Macutng, J. Collis and T. J. Kelly, 


mdon. 
12,140. of Copper Org, T. A. Reid, 
Live: 
12,141. Recorpinc Desks, E. R. Shepherd, London. 
12,142. Decoratinc Giass by PxHotocrapny,: W. 
Bonnell, London. 
12,1438. Printinc with Rusper Type, J. W. Bowley, 


ndon. 

12,144. Prrcu Scater for Tuntne Pranos, B. R. Grind- 
, Rochdale. 

12,145, Fexpine Inrants, J. H. Payne and R. Barton, 


mdon. 

12,146. Fastentne for Lapres’ Hats, W. H. Chipper- 
field, London. 

12,147. Pararrin Lamp, D, F. Stevens, Ramsgate. 

12,148. Printino in Mutticotours, W. T. Hearn and 
J. D. Jehu, London. 

12,149. Brakes for Peramputators, F. W. Bickle, 
London. 

12,150. Partitionine of Boxgs, F. London. 

a Tips, F. G. Furness and C. J. W. Hanson, 

maon, 
12,152. Leap Seconpary Barreriegs, C. Heim, London. 
12,153. Pressinc Water from Turr, H. Ruperti, 


ndon. 
12,154. Hypravtic Reautator and ALarM, W. Boby, 


mndon. 
12,155. for W. Smith, 
London. 
12,156. A Stopcock, J. H. Montague, London. 
12,157. Process for Preservinc Woop, W. Youlten, 


ndon. 

12,158. Matrress for Bens, &c., S. T. Rasmussen, 
London. 

12,159. MantLEs for IncanpEscENT LicuTING, H. Hill, 
London. 

12,160. Fitaments for INCANDESCENCE Lamps, V. 
Thomas, London. 

12,161. SrRIKING MecHantso for CLocks, W. P. Thomp- 
son.—(J. P. Lindstrau, France. 

12,162. Looms for Spinsinc YaRN, E. Bastin, London. 

12,168. Packets for Contarnine Tra, G. C. McQuillin, 

12,164. LE Stopper, H. L. Fuge, Livervool. 

12,165. KrrcHEn Borers, J. F. Smith, Liverpool. 

12,166. Hinp Sats for Doa-carts, J. Farr, Liver- 


pool. 
12,167. Hooxs and Eyss, R. Gordon, Birmingham. 
12,168. Packine Cases, M. Woerner, London. 
12,169. AppaRATus for SmoorHiNne Woop, J. Bitithner, 


mdon. 

12,170. ELectric Meter, P. Mandowsky, London. 

12,171. RatLway SIGNALLING APPARATUS, W. Wilson, 
Birmingham. 

12,172, Removinc SuLpuipes from CRuDE BENZENE, F. 
Daub, London. 

12,173. Exptostves, H. and R. Hawkins, and D. W. 
von Olegar, London. 

12,174. Fastentne Boor Lacezs, C. T. Hine and C. R. 
Waters, London. 

12,175. Execrricat Retays, The Thomson-Davis 
Telephone System, Limited, and A.T. M. Thomson, 


London. 
ag Fire-crates, G. G. Brodie and J. D. Prior, 
on. 
Howpers for Grow Lamps, W. Walker, jun., 


mdon. 

12,178. Hanpie Fastener, T. Hardwick and A. V. 
Hammond, Bradford. 

12,179. ELectricaL Tramways, H. Hirst, London. 

12,180. ManuractureE of Cyanipes, J. Raschen, F. J. 
Norman, and W. G. Luxton, London. 

12,181. Apparatus, F, E. Ives, 


ndon. 
12,182. Propuction of Carsipg, W. Schul- 
thess, London. 
12,183. War Gag, W. Bryce, Birmingham. 


6th July, 1900. 


12,184. WreatH Howiper for Corrins, J. C. Staples, 
Birmingham. 

12,185. Firtincs for BamBoo Forsiture, F. W. Need- 

i ham, Birmingham. 

12,186. Apparatus, 8. H. Adams, Harro- 


gate. 

12,187. Fastener for Bortte J. Ledbrook, 
Birmingham. 

12,188. Coverinas, J. T. Warren, Bristol. 

12,189. Pressurs Revizr Device for Borers, J. 
Smith, Bristol. 

Evaporatinc Vesse for Liquips, J. Foster, 


12,191, Mink Sare and Prorecror, W. Lawson, 
12,192. Worxinc Tramway Points, W. F. Wad 


G 

12,193. FLurp-pressuRE VaLves, J. Auld, Ww. 

12,194. Device, C. Darrah, jun., 
and W. H. Wright, Manchester. 

Manuracturine Nitric Acip, G. Bateman, 

ax. 

12,196. Mecnanism for Macuinzs, R. 
M. Greig and J. Jamieson, Edinburgh. 

DiscHaraine CarGoes of Fisa, J. M. Lamb, 


Ww. 

12,198. SappLEs, W, Lees, Manchester. 

12,199. Brake Hanpie, J. Marston, Ltd., and W. 
Hough, Wolverhampton. 

12,200. Orn Caps for WHEELS of VentciEs, G. Chisholm, 
Birmingham. 

12,201. Manuracturina Untons, G. Chisholm, 
Birmingham. 

12,202. Gun Sieur System, P. W. Maxwell and G. 

ott, Dublin. 

12,208. Manoracturg, A. E. Beck, 
London. 

12,204. Expanper, F. J. Booth, Dublin. 

12,205. BurcLar-proor CupsoarD Bott, W. M. Hill, 
London. 

12,206. Matcu, C. Barnard, Birmingham. 

12,207. Stackina Hay, W. R. Batts, Ponder’s End, 
Middlesex. 

12,208. Macuings for PerroraTIna State, E. Moses, 
Burnley. 

12,209. Dryine Cyiinpers, J. Bury and Co., Ltd., and 
B. erod, Burnley. 

12,210. Horsk H. J. Sewell and J. Sims, 
Readin 


ig. 
12,211. Macuinery, &c., A. B. Brown, 


Glasgow. 

12,212. Non-conpuctina Coverinos for Pipzs, 8. 
Watkins.(The Thompson and Norris Company, 
United States.) 

Apparatous for Inpicatino H. Dunbar, 


12,214, Ting, J. B. Hill, Broadstone, near Wimborne. 
12,215. CANDLE-HOLDERS, W. G. Maclvy, London. 
12,216. for Boots and P. M. Matthew, 
Edinburgh. 
12,217, BaBy Furniture, W. P. Abell, Derby. 
12,218. Turpings, J. MacDonald, G Ww. 
12,219. DouBLE-BARRED CycLE A. Hunt, 
don, Berks. 
12,220. Screws and Nuts, R. H. Griffin and M. L. Orr, 


n. 

12,221. SreeRinc and Brake for AUTOMOBILE CaRRI- 
acgs, A. Strickland, Canada. 

12,222. TrousER Cups, A. J. Fisher, Birmingham. 

12,228. MarKING GavuGE and TooL-HOLDER, G. and W. 
Anderson, London. 

12,224. Stwina MacHI M. Schleicher, London. 

12,225. Macuinery for Makina Boots, J. A. Sabin, 
London. 

12,226. Hanp Cameras, C. E. Pecsenik, London. 

12,227. ATTACHING TIRES to WHEELS, R. R. Hughes, 


London. 
12,228. Cycte Conveyance, H. Martin and F. Cribb, 


12,229. Cycte Brake Connections, A. T, Austin, Bir- 
mingham., 

12,230. Toy, W. Terry, Birmingham. 

12,281. RenpERING Cows’ MILK DicEsTIBLE, O. Imray. 
—(Farbwerke vorm. Meister, Lucius, and Briining, 


Germany.) 

12,282. PNEUMATIC AMBULANCE, A. J. Thomas, London. 

12,288. CentTRIFUGAL Dryinc Apparatus, A. J. Boult. 
—(A. Nicolas, France.) 

12,284. Dravent Gear for CARRIAGES, J. 

ms, London. 

12,285. PickLinc Macuings, O. and E. Gauhe and C. 
Gockel, London. 

12,236. ADVERTISING LetTER, A. Martyn, London. 

12,237. Beater, J. L. Dyson.—(The National 
Manufacturing Company, United States.) 

12,238. Neck-tTigs, H. Pegg and E. Jones, London. 

12,239. Gas Ligutinc Torcuss, J. G. Glover, London. 

12,240. AceTYLENE Gas Generators, G. G. Smith, 
London. 

12,241. Umprewuas for Bicycies, B. Waldau, London. 

12,242. Brusues, F. G. Farnham, London. 

12,243. TupuLous Borers, C. Hiiger, London. 

Mitirary AccouTREMENTS, C. W. Mead and A. 


, London. 
12,245. Manrets for Frrepiaces, G. D. Howard.—(7. 
J. Cox, United States.) 
12,246. GeNERATING Steam, R. Ramsden, London. 
H. H. Lake.—(G@. F. Butterfield, United 
tates. 
_— Boots, H. H. Lake.—(@. F. Butterjield, United 
tates 


12,249. THERMO-ELECTRIC CeLLs, H. H. Lake.—(L. S. 
Langville, United States.) 

12,250. Gum, F. W. Golby.—(P. Spitaels, 

igium. 

12,251. Finters, W. Jandus, London. 

12,252. Fitters, W. Jandus, London. 

12,258. Toot, J. Marshall, London. 

12,254. Opera and Fre_p Guassgs, A. M. E. Summers, 
London. 

12,255. Mxpica Truss, J. Dax and K. Beyer, 
London. 

12,256. Exxecrric Arc Lamps, C. A. M. Biirner, 
London. 

12,257. Macutves for Cappinc Borties and other 
V , W. P. Thompson.—(American Stopper Com- 
pany, United States.) 

12,258. F. M. Lepore, 

12,259. Macuines, B. W. Schmidt, 
Manchester. 

12,260. Sun Buinps for SHop Fronts, F. Dickinson, 
jun., Manchester. 

12,261. Fittinc Dresses, D. W. Cottin and G. Hana, 
London. 

_ Pumps, J. C. Merryweather and G. W. Harris, 


mdon. 
12,268. Burninc Fug, J. Boleand D. R. W. Patterson, 


mdon. 
12,264. Gate Stays, F. Simmonds, London. 
12,265. Compensators for Sianats, E. L. Powell, 


mdon. 

12,266. Mow1ne Macuings, W. Hornsbyand D. Roberts, 
mdon. 

12,267. Execrric AccumuLator, V. de Robinsky, 
ndon. 

12,268. Manuracturinc Soap, M. L. A. Guilbert, 


on. 

12,269. SecuriNG Enps of Retarninc Bayps for RusBEer 
Trees, W. L. Wise.—(Calumet Tire Rubber Company, 
United States.) 

12,270. Brake Apparatus for Wacons, J. Manson, 


ion. 

12,271. Loapinc of Carco Srgamers, H. Burrell, 
London. 

12,272. Macuine Drivine Betts, D. T. Lewis, London. 


7th July, 1900. 


12,273. Stzam Motors, J. Murrie. 
12,274, AUTOMATIC — for Foot RAKE, H. Hill- 


man, Tun ells. 

12,275. Centres for ScHoo. SiateEs, Cope and Timmins, 
Limited, and J. G. Ro 

12,276. Hooxs for Gas Prpxs, , Allman and Co., 
Limi and W. , Birmingham. 

12,977. Lire-savina Appiiances, E. J. Hough, 

on. 

12,278. ANaLystne Gases, M. Ardnt, London. 

12,279. Furnrrure Castors, G. Mason, Birmingham. 

12,280. Automatic AppLiances for TANNING MACHINES, 
P. 8. Phillips, J. H. Williams, and E. G. Copeley, 
Gilwern, near Abergavenny. 

12,281. “‘LicksEMALL” Puncture Preventer, J. W. 


, Gateshead-on-Tyne. 
12,282. Gearina for Motor Veuicies, G. H. Mann, 


12,288. ‘Lua Covertnos, A. Halford, Leicester. 


12,284. In«x Borriz, H. Penn, W., A., and W. Neale, 
jun., Birmingham. 

12,285. TRANSMISSION of Powsn, J. E. Walker and H. 
O'Neill, Salford. 

12,286. Ciasps, H. Fi Cheltenham. 

12,287. Fastentne Device for Gaveoxs, J. Brown, New- 
castle-on-Tyne. 

12,288. Lamps for Carts, C. A. and F. J. Miller, Bir- 
mingham. 

12,289. Presses, G. J. Stevens, Bradford. 

Stanp for Cycies, H. and W. White, Notting- 


am. 
12,291. for Wasnina Purposes, T. F. Riley, 
alitax. 
12,292. Lockinc Carriace Doors, Y. Swzuki,; Glas- 


gow. 

12,293. Gas Propucers, J. Murrie, Glasgow, 

12,294. for Laptes’ Sappies, E. Harrison, 
Birmingham. 

12,295. APPLIANCE for CutTina up Brans, P. Quarm, 
London. 

12,296. ELECTRICALLY - DRIVEN Fans, B. Russell, 
London. 

12,297. Pump, B. Russell, London. 

12,298. Exuavustine Fans, W. A. Granger, London. 

12,299. Draucut Ricatne for Cars, A. J. Boult.— 
(Standard Coupler Comy , United States.) 

12,300. Fixinc Hooks and Eyks, K. H. Otto, Barmen, 
Germany. 

12,301. Pyzumatic SanpaL, H. B. Ord, South Shields. 

12,302. Locxine Borrt.ss, T. W. Thornton, California, 


U.S.A. 
12,308. Switcn Cases, E. Lawley-Pinching and W. H. 
Walton, Lond 


ion. 
12,304. Rupper Stamp, A. J. Boult.—(P. A. Gasse, 


France.) 
12,305. Devicz for Distnrectinc Rooms, E. Fournier, 


ndon. 

12. oon APPARATUS for STERILISING WATER, M. F, Jones, 
ndon. 

12,807. WATER-CLOSETS for Cars, J. Beresford, Bir- 


mingham. 
12,308. Kinrroscopgs, H. W. Short and H. E. Hughos, 
London. 
Buinps, A. W. Pyke and M. B. Church, 
m 


ndon. 
12,310. Barret Extractors, J. W. Haslam, Man- 
chester. 
12,311. Promotine PuysicaL DEVELOPMENT, M. Fitz- 
gerald, Londun, 
12,312. Process for MgTALLIC ALLoys, C, 
D. Abel.—(Siemens and Halske Aktien Gesellechnjt, 
Germany.) 
12,313. PHorocrapny, C. D, Abel.—(Actien Gesellschajt 
Siir Anilin Fabrikation; Germany.) 
12,814. ComBrnaTion SHOVEL and Sieve, T. H. Motley; 
mdon. 
12,315. SiGNaLLine Apparatvs, G. Blanck, J. W. Hud- 
son, and W. J. Downs, London. : 
12, Removine Soiips from E. G. Scott, 
naon. 
12,317. JomnTLEss FLoorine, P. Tachard, London. 
12,318. TrrEs, J. C. J. Nielsen, London. 
12,819. for VeniciEes, T. and M. Andrejew, 


London. 

12,820. Wire Fence Macurneg, W. P. Thompson,—( IV. 
Edenborn, United States.) 

12,821. for E.ectricat ‘Macrings, F. 
Kaeferle, Liverpool. 

12,822. Rorary Steam Enarnes, M, Jinsson, Liver- 


pool. 
12,323. Drivina. 8. Uren, Manchester. 
12,824, Rock Dritts, H. Schwarz, London. » 
12,825. ScutcHine F. M. Walker, London. 
12,826. Siants for OrpNaNcE, W. G. Armstrong and 
Co, Limited, and R. T. Brankston, London, 
12,327. MERCERISATION of YaRNs in the Hank, J. Dolder; 


ndon. 
12,328. for Fregzine of A. Cavenaile, 
London. 
12, Metattic Huss for J. V. Pugh, 
mdon. 
12,330. Bett Fasteners, G. B. F. Holst, London. 
12,331. Biocks for ELectrric Conpuirts, E. Shellbach, 


London. 
12,382. Vatve Apparatus, H. E. Gresham, Man- 


chester. 
12,333. Gas Burners, A. C. Humphreys and A. G. 
lasgow.—(W. E. Gibbs, United States.) 
12,334. Hanp Trucks, E. H. Fosbery, London. 
12,385. Manuracturg of Gas, F, L. Slocum, London. 
12,886. ManuracturE of Gas, F. L. Slocum, London. 
12,387. Vests, E. Marix, London. 
12,888. DynamMometers, J. H. St. H. Mawdsley, 
London. 
Hottow R. Chillingworth, 


m. 
SmoKE-consumINGc Apparatus, 8. Reboul, 


12,840, 
London. 


9th July, 1900. 
12,341. CLeaners, W. Clark, Leatherhead. 
12,342. InFLaTinc Tirgs, C. J. Howes, 


Cambridge. 
Bortes, M. L. Orr and R. H. Griffin, 
Du 


in. 
12,344. SHACKLES for ConNECTING-RODS, F. Barnforth, 

Manchester. 
12,845. Topacco-pire MaNuracturE, R. H. Laing, 


12,346. UniversaL Cycte Beit, W. Frampton, Bir- 

m: m. 
19,47. TrrE Cover, E. Sherlock, Newton-le-Willows, 
nes. 
12,848. “Prince - Spectacies, H. H. Moore, 
Dublin. 
12,349. Luspricators, &c., H. and B. Lee, Stoke-on- 


nt. 
12,850. To Make an Extra Ficure or Worp from 


Same J. Clayton, Birmin; 

12,851. Arn TuBEs of MATIC TirEs, W. 8. Sloan, 
Boyle, Ireland. 

12,852. SPEED-INDICATING APPLIANCE, 8. Lawrence, 


mdon. 

12,858. Draucut Apparatus, D. Robertshaw, Hebden 
Bridge, Yorkshire. 

12,354. Ticket Puncues, A. R. Fairer, London. 

12,855. ComBinaTIon for Boox Covers, L. M. Silver- 
wood, London. 

12,856. Frepinc Troven for Pouttry, C. Bendar, 
Ashford, Kent. 

12,357. Automatic Foo Sicnats, T. Andreasen, 


mdon. 
12,858. Sounpina Apparatus, &c, 8, H. James, 
on. 
12,859. Rerusk Destructor Furnaces, A. J. Liver- 
on. 
19,00. Sun Cover for MILITARY Cars, M. L. Pudney, 
on. 
12,361. Furnaces, J. Bannister, J. Bannister, jun., 
and F, 8. Abbott, Sheffield. 
12, Catcuinc Fries or Insects, P. 8. Langley, 
ion. 
for Hotpina Letrers,G. W. Hughes, 
12,364, Water-Tose Borers, C. H. W. Cheitnam, 
London. 
Inpicators, J. R. Jones and F. R. Wade, 


ion. 
12,366. Retort Coxe Ovens, N. Ostert, London. 
12,367. Gas Licuters, C. Vollmann and F. W. and E. 
Thielenhaus, Barmen, Germany. 
12,868. Recepracte for Hats, G. Barry - Morbert, 


12,869. Beit Fasteners, T. F. Edwards, London, 
12,870. Liguips, 8. P. Mackey and F. H.. 
ilbert, London. 


G 
12,371. Apparatus, E. G. Cruise, 
ion. 
Axies and Boxss, J. G. Anderson, 
12,878.. DREDGING Macuiyzs, W. Henderson and I. O. 
Gorden, London. 
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Movina Tramway Pornts, A. E. M'Cracken, 

wondon. 

12,875. Manuracture of a Paorocrapnic REDUCER, 
C. D. Abel.—(Actien-Gesellschaft fiir Anilin-Fab:ika- 
tion, Germany.) 

Car C. Mehring, Kingston-on- 


es. 
12,877. Propucine ALconOLic Liquors, J. Sleeman, 


ondon. 

12,378. Wixpine for Pirgs, G. 8. Cox, Ports- 
mouth. 

12,379. C. F. G. Burow, London. 

12,880. Time Recorpers, H. H. Lake.—(J. 8. Mac Coy, 
United States.) 

12,381. Gas Motors, E. Estcourt, London. 

12,382. CONTROLLING Motor VEHICLES, W. P. Robertson, 


ndon. 
CoMBINATION Pocket PenciL, W. L. Cranstone, 
London, 

12,384. Cigantnc Borties, W. P. Thompson.— (The 
Filter and Brautechnische Maschinen-Fabrik Act. Ges. 
vorm. L. A. Enzinger, Abath., Berlin, Germany.) 

12,385. NaiLinc Macuings, W. P. Thompson.—{(@. W. 
Hobbs and A. J. Partridge, United States.) 

12,386. P. W. Millane, London. 

12,387. Free-wHee. Driving MEcHANIsM, H. E. 
Whytehead, Birmingham. 

12,388. Mecnanicat Motive Device, A. J. Boult.—(Z. 
R. Gill, United States. 

12,389. Piston Vatves for Enaines, R. Lenke, London. 

12,390. Burners, H. E. Gray, London. 

12,391. Erzcrric Traction, G. P. Harding, London. 

12,892. Cramps for Fuvusss, 
Callender’s Cable and Construction Company, 
Limited, and J. C. A. Ward, London. 

12,393. Cover for Switcugs, A. Groves, 


naon. 

12,394, Nest Gearina, C. L. Rosenqvist, A. Bergtheil, 
and H. W. Young, London. 

12,395. GRaviTaTION CONCENTRATOR, W. Smethurst, 
London. 

PREVENTING PUNCTURES in TirEs, I. Landauer, 
zondon, 

12,397. Fasteners, W. B. H. Dowse, London. 

12,398. Borries, J. W. Mackenzie.—( W. B. Fenn, United 
States.) : 

10th July, 1900. 


mer. Wixpow Bott, C. W. Anderson and F. J. Ryan, 

ndon. 

12,400. Brakes, W. Fairweather.—(Crocker-Wheeler 
Company, United States.) 

DRESSING Suop \WINDows, J. W. Mellor and L. 


12,402. BrusH-HoLprR, J. W. King and W. Thomas, 
Sheffield. 
12,403. Tires for Cycies, J. Gilmore, 


lasgow. 

12,404. Fenper for Etectric Cars, N. E. G. Little, 
ton, Lancs. 

12,405. Ties, G. Moore, jun., Birmingham. 

12,406. Stipe VaLves, F. G. Creed, Hamilton, Lanca- 


shire. 

12,407. Suirrine Betts, A. B. Walesand W. H. Wyman, 
London. 

12,408. Sueers of Paper, A. G. Brookes. 
—(T. C. Bates and C. M. Gage, United States.) 

12,409. Miners’ Picks, H. Davies, Pontypridd. 

12,410. Decoratina Cuina, W. Maguire, Stoke-on 


Trent, 

12,411. ALTERNATE Metuop of Printino, H. H. Jones, 
London. 

12,412. «NON-REFILLABLE Bortries, F. J. Gottlieb, 
London. 

11,418. Matcn-MakING Macuine, J. A. E. Criswell, 
London. 

12,414. Hare Prys, C. A. McEvoy, London. 

12,415. Lavatorigs for ScHoots, J. Mitchell, London. 

12,416. CyLtinpers, H. H. Luke.—(F. Krupp Gruson- 
werk, Germany.) 

12,417. Horse Cotiars, B. F., and W. J. Chapman, 
Kingston-on-Thames. 

— Roap Scaririzrs, W. and W. L. Thackeray, 


12,419. Mgasvrino the Gauce of Raitways, A. Olekie- 
wicz, London. 

12,420. Corsets, M. Scott, Dundee. 

12,521. Ratt Jornts, L. Leroy, London. 

12,422. Preservine Lirg from Z. C. Ange- 
vine, London. 

12,423. for Cycies, C. Robinson, London. 

12,424. Formine Sueet Giass, C. C. Hartung, London. 

12,425. Sprnnina A. G. Brookes.—(G. 0. Draper, 
Onited States.) 

12,426. Co_t Guns, W. G. Hay, London. 

12,427. Botrue Stoppers, F. W. Schroeder and P. W. 
Moran, London. 

12,428. Matiets, J. C. Fell.—(J. MeCrea, United 
States. 

12,429. CLutcuss for Cycies, C. C. Fontaine, London. 

12,430. Heatep Tvuses, F. Strickland, 
London. 

12,431. Exrractinc WaTER from MINERAL SUBSTANCES, 
G. B. Schwerin, London. 

12,432. VARIABLE SpeED GEARING, G. Bowmar, 
London. 

12,4838. Pnzumatic Tires, J. Baker, London. 

12,434. Conpuctina MaTEriaL, H. H. Lake.—(W. J. 
Burke, H. A. Kauyhold, and Russell, United 
Statés.) 

12,435. Batt Castors, H. H. Lake.—Acmé Ball-bearing 
Castor Company, United States.) 

12,436. Fire ALARM Sionats, H. H. Lake.—(J. D. 
Gould, United States.) 

12,437. Srgam GENERATORS, H. H. Lake.—(C. R. Cowley 
and H.C. Cooper, United States.) 

12,438. Burners, H. H. Lake.—(G. 8. Terry, United 
States. 

Boot Tress, L. R. Fechtigand W. 8. Copeland, 


12,440. Stack ILtusion Apparatus, C. L. Hagen, 
London. 

Devices for CLEANING Tupes, G. 
Froberg, London. 

12,442. ExPLosive for PROPELLING PRogEcTILEs, J. H. 
Brown, London. 

12,443. TeLescores for Gun-siautino, A. A. Common, 


mdon. 

12,444. Construction of Gas Enorngs, A. G. Melhuish, 
zondon. 

12,445. Motors for Roap VEnicies, A. G. Melhuish, 


London. 

12,446. A Brick for CerLinos, F. Albrecht, London. 

12,447. Brake for Cycixs, 8. Johnson, London. 

AvTomaTiC CoIN-FREED MECHANisM, A. Coop, 

maon. 

12,449. Liquip Cootrrs, W. R. Jennison, Liverpool. 

— on Wert to Looms, W. E. Sharpe, 
Live: 

12,451. Mecuanism for Loapinc Wacons, T. L. F. G. 
Stack, Liverpool. 

12,452. Fire Licurers, J. P. Dalby, Liverpool. 

12,458. Exercisinc Apparatus for CHILDREN, R. 
Thomas, Birmingham. 

12,454. EEXpanpING TEXTILE Faprics, C. Laval, 
London. 

12,455. Dvgine of Leatuer and Corton, C. Dreher, 


London. 
12,456. MANUFACTURING GLass Wark, F. O'Neill, 


mdon. 

12,457. Browers for Grates, J. S. Roark and J. L. 
Harper, London. 

12,458. Rock Dritts, W. C. Stephens, London. 

12,459. Rrewine Process, A. Eckardt, London. 

12,460. D Cocks for Stgam Enotnes, J. McGrath, 
Loncon. 

12,461. Couptinc-Rops for Encines, W. R. Renshaw, 
Stoke-on-Trent. 

12,462. Packrnes for Sturrmnc-Boxes, W. Reinhold, 
London. 

Utitistinc the Force of Waves, J. T. Th., 


12,464. “COIN-DELIVERY Apparatus, H, Fisher, 
{ondon, 


12,465. Stoppinc Trains, F. W. Howarth.—(J. W. 
Weil, France.) 

12,466. Ratt Bonps, G. G. M. Hardingham.—( Felten 
and Guilleaume Carlswerk Actien-Gesellachast, Ger- 


many.) 
12,467. Boots, E. W. Moore, Birmingham. 
llth July, 1900. 


12,468. J. Don and F. R. Macken- 
zie, Edinburgh. 

12,469, Vessets for Fusep Satts, 8. Cowper-Coles, 
London. 

12,470. DiscHARGING GRAIN from VessELs, T. R. Murray, 
Melksham, Wilts. 

12,471. Vapour Motors, R. C. Fox, 


rwich. 
12,472. Gas Propucers, D. Hunter and H. E. Mitford, 
Sheffield. 
12,473. Rartway Wacon F. Atkin, Derby. 
12,474. Orntment, W. Richardson, Ww. 
12,475. Catmngy Cow. and VENTILATOR, W. Mitchell, 
Manchester. 


having its periphery made in the form of a ring con- 
nested therewith, said ring having a curved portion c’ 


aj t to the base piece, substantially as and for the 


12,476. Biorrinc Paps, W. W. McL » Man- 


chester. 
12,477. ATTACHING CANDLE TuBEs to Lamps, T. G. Blood, 
Birmingham. 
12,478. SoLDERING Iron, F. H. Bate, Stourbridge. 
12,479. Device for Lirtinc Hay, T. Bowman, jun., 


12,480. ActuaTiInc Tramway Pornts, R. Tomkinson, 
Manchester. 

12,481. GLove Tree, R. N. Vyvyan and W. H. Eccles, 
Weybridge, Surrey. 

12,482. Boot Treg, R. N. Vyvyan and W. H. Eccles, 
Weybridge, Surrey. 

12,483. DecoraTinc Tites, F. Mountford and W. 
Freakley, Hanley. 

12,484. Supportinc Younc Tress, F. R. von Dahmen, 
Berlin. 

12,485. Curomoscopgs, R. Krayn, Manchester. 

12,486. Sprina Cire, N. J. Copson and A. Smith, 
Coventry. 

12,487. Srartine O11 Enctngs, J. 8., R. D., W. D., and 

. C. Cundall, Halifax. : 

12,488. Pure ArR Giass VENTILATOR, J. Purrett, 
Weston-super-Mare. 

12,489, Paw Guipes for Cuucks, J. Hutton and A. 
Anderson, Glasgow. 

12,490. ScaLes or BaLances, C. W. Brecknell, London. 

and Gas Enainzs, J. W. Seal, 

mdon. 

12,492. Penciis, W. A. Shaw, Tunbridge Wells. 

12,493. RarLway SIGNALLING Apparatus, W. Griffiths, 
Birmingham. 

12,494. CooLinc ARRANGEMENTS for Motor VEHICLEs, 
H. Heatly and F. J. Gresham, Manchester. 

12,495. Frit Apparatus, V. I. Feeny.-—(Allgemeine 
Elektricitits Gesellschaft, Germany.) 

12,496. for Sortina Eaas, G. Ponchielli, 


London. 

12,497. A Puzziz, F. W. Jacob, London. 

12,498. Scarrotpine, 8. 8S y and J. Korom, 
London. 

12,499. PHonocrapus, F. von Madaler, 8S. Basel, 8. 
Rosner, and W. A. Gros, London. 

12,500. REVERSIBLE WiINDows, L. N. Bamber, Theydon 
Bois, Essex. 

12,501. Supports whilst CLeaninc Winpows, I. Page, 
London. 

Inpoor Game, C. O. Trew, Sittingbourne, 

ent. 

12,503. Boxes, G. M. Maunsell-Smith and the 
Thompson and Norris Manufacturing Company, 
Limited, London. 

12,504. WaTEeR VELOcIPEDEs, C. Andersen, London. 

12,505. PoTaTo-cUTTING MACHINES, C. Beuer and H. 
Pollak, London. 

12,506. TorpEpogs, T. W. H. Partridge and H. W. D. 
Ingham, Birmingham. 

Horse Rakes, E. H. Nicholson and W. Mather, 

ndon. 

12,508. Pneumatic Brakes, A. Briiggemann and 
Deutsche Waffen-und Munitions Fabriken, London. 

Musica. Instruments, T. Casson, 

ndon. 

12,510. Dryinc Yarns, W. W. Wardle and J. A. 
McLaren, London. 

12,511. Courtincs for Rattway Cars, J. Willison, 


ndon. 
12,512. Exnaust Pipes of Gas Enorngs, W. A. Granger, 
London. 
12,518. ARTIFICIAL SANDSTONE, H. H. Lake.—( Wachtel 
and Co., Germany.) 
12,514. Fryinc Prope.ier, E. Kalisch, 


London. 
12,515. Exastic Tires to WHEELS, A. T. 
Collier, London. . 
Device for Boots, J. R. Gardiner, 
mdon. 
12,517. Propucinc Dygsturr, J. Y. Johnson.—(The 


Badische Anilin and Soda Fabrik, Germany.) 
12,518. Hor - arr Enaines, J. Y. Johnson.—(G. Jger- 
sheimer, Germany.) 
12,519. Taps, A. Hughes, London. 
12,520. LANTERNS, J. J. P. Stithgen, London. 
12,521. PHotocrapuic Lensgs, H. L. Aldis, London. 
12,522. MAKING ARTIFICIAL TURPENTINE, J. V. Skerrin, 


12,523. PEAT-CARBONISATION Apparatus, H. Ho!'m, 
London. 

12,524. Burners, E. Petreano and La Compagnie 
Générale d'Incandescence par le Petrole et 1’Alcool, 
London, 

12,525. Licntinc and Heatinc Burner, E. Petreano 
and La Générale d'Incandescense par le 
Petrol et l’Alcool, London. 

12,526. CoLLapsIBLE Boat, J. Gutnecht, 

12,527. Couptincs for RatLway Wacons, T. Arm- 
strong, Manchester. 

12,528. Protector for the Eyes, W. T. Warburton, 
Manchester. 

12,529.° Firtines for Gas Stoves, M. G. Dawes, London, 

12,530. PREVENTING EXxPLosiON of MILLs, W. Wood- 
land, London. 

12,531. Positive ELectrope for AccUMULATORS, C. von. 

neff, London. 

12,532. Switcnes for AccuMULATOR ELEcTROpEs, C. 
von Sedneff, London. 

12,533. Sarety Device for Street Cars, B. Mészaros, 
K. Molezer, and J. Donagyé, London. 

12,534, L. Tillet, London. 

12,535. for Two-part Bett F. Rohr- 
beck, London. 

12,536. Cuarces of Powper, P. Du Buit, London. 

12,537. AccuMULATOR PLatTeEs, P. F. Ribbe, London. 

12,538. Prismatic Brinocutar Fietp Gassgs, J. 
Stuart and J. W. Hasselkus, London. 

12,539. Excentric ScREW Cuiutcu, W. Fox and Sons, 
Lincoln. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


649,333. ProvecTILE ror ORDNANCE, S. Maxim 
London, England.—Filed February 5th, 1900. 


Claim.—(1) In a projectile, the combination with an 
obturating ring, of a base piece constructed of two 
parts, having its periphery made in the form of a 
separate ring suitably connected therewith, substan- 
tially as and for the purpose specified. (2) In a pro- 
jectile, the combination with an obturating ring, of a 
base piece consisting of two portions, one in the form 
of a flexible metallic disc, and the other in the form 
of _—. talli ng ted with the periphery 
of said flexible metallic disc, substantially as and for 
the purpose specified. (8) In a projectile, the com- 
bination ap objurating ring, of base 


purpose specified. 
649,534. JourNaL-Box, P. Brown, Wilmington, Del. 
—Filed January 7th, 1899. 
Claim.—A journal-box having an opening in its 
front and provided with side and bottom flanges, the 
side flanges forming guides and the bottom flange 


serving to retain the lubricant in the box, in combina- 
tion with a lid having grooves at each side, the walls 
of which tightly embrace both sides of the guides and 
whose inner lower edge enters the lubricant receptacle 
substantially as described. 


649,739. STEAM-ACTUATED VaLvE, F. M. Metcalf, 
Battle Creek, Mich.—Filed January 29th, 1900. 
Claim.--(1) The combination of asteam chest having 
lateral delivery passages k, k, and a steam valve having 
pre-admission ports with centres approximately coin- 
ciding with the outside limits of these passages when 


the valve is on “centre” of travel, together with the 
chest walls of sufficient width to properly inclose 
each ulternately at outside limit of valve travel, sub- 
stantially as shown and descri (2) In a steam- 
actuated valve, the combination of the steam chest B, 
steam valve A, chest heads D, provided with valve 
stops hk, h, kh, h, substantially as shown and described. 


649,956. Hicu-spreD Enatne, A. F. Scott, Bradford, 
England.—Filed November 5th, 1897. 

Clain.—A compound engine having the high-pres- 
sure cylinder fixed on the top of and communicating 
with the low-pressure cylinder, pistons movable in the 
cylinders oot working on oppositely set cranks, 
receiving chambers, a valve chamber, passages from 
the valve chamber to the cylinders and receiving cham- 
ber to the cylinders and receiving chambers and a 


valve located in the valve chamber and ted with 
the pistons in such manner that steam is first admitted 
to the side of the high-pressure piston remote from the 
cranks, and finally to the side of the low-pressure pis- 
ton adjacent to the cranks, while during the latter 
parts of their return strokes the low-pressure piston 
compresses steam in the inter-piston space or receiv- 
ing chamber and the high-pressure piston in another 


receiving chamber, in order to keep the connecting- 

rod bearings constantly thrusting against the cran| 

pins, substantially as specified 

649,999, Furnace, J. C. Teller, Min- 
neapolis, Minn.—Filed July 22nd, 1898. 

Claim.—(1) In an apparatus of the character 
described, the combination with guide rollers orsheaves 
connected in pairs for adjustment transversely of the 
machine of a rotary drum mounted on said supporting 
rollers or sheaves and laterally adjustable therewith, 
and a relatively fixed supply pipe or passage extending 
into the interior of said drum, and provided with 
tuyeres, substantially as described. (2) The combina- 


tion with the rotary drum of a gas supply pipe 
extending into said receptacle lengthwise thereof, and 
provided with radially-projecting tuyeres in line with 
each other, having laterally elongated and flaring 
discharge extremities, with said parts so related as to 
give a continuous unbroken line of flame lengthwise 
of the drum, with the projecting jets from the respec- 
tive tuyeres overlapping with each other at their outer 
ends, all substantially as and for the purposes set 
forth. 


650,254. Biast FURNACE-CHARGING APPARATUS, J. 
Kennedy, Pittsburgh, Pa.—Filed May 17th, 1899. 
Claim.—(1) A blast furnace, having a main charging 
bell and hopper, a stationary supplemental hopper 
above the main hopper, and containing a splitting or 
dividing device for the stock, a movable closure loca 
within the supplemental hopper, said closure being 
separate from and movable independent of the sides 
of the supplemental hopper and of its splitting device 
and mechanism for moving the closure, substantially 


as described. (2) A blast furnace having a main 
charging hopper and bell, asupplemental hopper above 
the main hopper, and having downwardly and in- 
wardly converging sides, and a central ridge arranged 
to split up the stock, swinging doors arranged to close 
the openings between the ridge and the sides of the 
hopper, a weight or similar device arranged to norm- 
ally close said doors, a skip, and lever connections 
arranged to be operated by the movement of the skip, 
and arranged to open the doers when the skip nears 
the upper limit of its travel; substantially as 
described. 


650,269. Process or Twistinc WoopEn Rops Into 
Rope Form, A. H. Ordiray, South Framingham, 
Mass.—Filed March 13th, 1900. 

Claim.—The herein-described process of twisting a 
series of wood or ratan bars or strands into rope form, 


SSS ©e6U"5i’*=B 


Consisting in forcing such bars or strands, while green 
Steamed or moist, into a twister-block having a longi- 
tudinal twister bore or perforation and allowing such 
twisted rope to set and dry, substantially as and for 
the purpose set forth. 


650,373. CastTinc Apparatus, D. T. Croxton, Canal 
Dover, Ohio.—Filed April 7th, 1899. 

Claim.—(1) In casting apparatus, in combination, 
a rotary wheel, moulds rotatably mounted thereon, a 
track located beneath the casting moulds, cars or 
trucks coupled in a continuous endless chain and con- 
nected to the rim of the mould-supporting wheel, a 
water tank located in the car-track and having the 
car-track depressed and attached to the bottom of said 
tank, whereby the cars will be drawn through the 
water for cooling the pigs, substantially as described. 
(2) In casting apparatus, in combination, a rotary 


wheel, moulds rotatably mounted thereon, a track 
located beneath the casting moulds, cars or trucks 
pled in a ti endless chain and connected 
to the rim of the mould-supporting wheel, a water 
tank located in the car-track and having the car-track 
depressed and attached to the bottom of said tank 
and a portion of the rail on inside of the track eleva 
in a curved line, the arrangement being such that as 
the cars are drawn to travel on said track they will 
pass through the tank for cooling the iron and also be 
tilted in passing over the elevated rail for unloading 
the cars, substaptially as described, se 
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THE ENGINEER. 


THE LIFE OF STEEL RAILS. 


Tue following article is the result of a careful colloca- 
tion of facts. It has nothing to do with theory, it deals 
with the results of experience. 

TRAMWAYS, 

In the case of railways, as will be shown later, the 
chief limiting consideration which determines the amount 
of work that can be obtained from stéel rails, or their life, 
is the thickness of metal that can be worn off the face of 
such rail, with a due consideration as to safety. In the 
case of tramways or street railways, however, this is not 
so. The life of these steel. rails, of the girder and 


Vignoles types, which are generally used for tramways ' 


and street railways, in which the ordinary vehicular trattic 
runs on the same level as the track, does not depend so 
much upon the amount of wear to the rail itself as on 
the length of time-the street paving in which these rails 
are laid lasts. 

Other factors which to a great extent tend to reduce 
the serviceable limit of use are, wear at the ends, bad 
joints and bad foundations, though in most cases the bad 
joints arise from want of proper foundation. So much 
does this affect the case, that Mr. A. T. Moxam, writing in 
the Electrical Engineer, New York, 1898, says that the 
cheapest steel rail will outlast its joints, and from experi- 
ments carried out’ on the West-end Street Railway Com- 
pany’s lines, it was found that if.only the actual wear to 
rails had to be contended with, the life would be twenty- 
five, thirty, and sixty years respectively for ‘‘ soft,” 
“hard,” and ‘* West-end ” types of rail. From actual 
experience on these lines, however, the serviceable time 
limit has proved to be only about seven years. 

In nearly all cases where it is found necessary to renew 
the street surface, the rails, although to all intents and 
purposes still good, are discarded and new ones put 
down, these old rails in some few instances being used on 
other parts of a system where the traffic is not so heavy. 
In the majority of places, however, the old rails are either 
used up for shunting tracks.in car sheds, or else sold for 
building contractors’ use. On the South-Eastern Metro- 
politan Tramways Company’s line 60]b. rails are used, 
the average life being six years, and the engineer, Mr. J. 
Downes, says that in his opinion it is bad practice to 
re-lay old rails, unless such rails may have been taken up 
from some cause or other after two to three years’ use. 

In Liverpool a type of rail was used in which the wear- 
ing tread was bolted into a cast iron sleeper running with 
the length of the line. These wearing treads, including 
their web, are only some 3}in. deep altogether, and it was 
expected that these could be renewed cheaply. Needless 
to say, the system did not come up to expectations, as 
here also it was proved that the life of the track was 
dependent on the life of the street. Some considerable 
trouble was also encountered by reason of the phosphor- 
bronze bolts with which the rail was secured to the cast 
iron longitudinal sleepers coming loose. To obviate any 
side stress on the “ U.” shaped trough into which the 
web of the wearing rail fitted and was bolted, the run- 
ning groove was made in the centre of the rail, and 
the flange on the car wheels was also central, having half 
the tread on each side. 

On the Dublin Southern District Tramways—electric 
traction—with 76 lb. rails, 10-ton cars—loaded—and a 
five-minute service for twelve working hours per day, the 
track became so bad at the end of two years that it had 
to be entirely re-laid in parts; in this instance using, for 
the most part, the old rails, while every joint in the 
portion not re-laid had to be opened up and grouted with 
concrete. This was, no doubt, due to insufficient founda- 
tion and the use of too short fish-plates. 

From these and other instances it may be concluded 
that the life of the street paving is the chief point to look 
at in determining the amount of work that can be got out 
of street-car rails. This restriction does not, of course, 
apply to the case of sharp curves and bends in which the 
tread gets worn by reason of the slip due to the different 
distances traversed by wheels, fixed rigidly to a solid 
axle, running on the outer and inner rails respectively. 
The groove also gets worn out by the flange of the wheel, 
in consequence of the cross-running action taking place 
between the wheel and the rail, as well as the slip before 
mentioned, until eventually the groove and rail flanges 
get so bad ‘that cars will not keep on the track. 

The life in such cases depends chiefly on the radius of 
the curve or bend, a bend on the Liverpool trams with 
horse traction, having a radius of 40ft., wearing itself out 

_in about two years, and similar ones with electric traction 
on the Dublin system being replaced at the end of three 
years. This, again, is considerably affected by the type 
of groove and wheel flange used, and also by the class of 
the car trucks. It is quite needless to point out the ad- 
vantages to be gained in this direction from the use of 
bogie trucks, and their immeasurable superiority over 
those of the fixed wheel base type, even though the latter 
be made as short as is practicable. The lines mentioned 
of Liverpool and Dublin were equipped with the ordinary 
fixed short wheel base type 

It is aneiine to note that on the Chicago, St. Paul, 
Minneapolis, and Omaha Railway, a special trolley or 
truck has recently been provided, on which is fitted a 
circular saw and drilling plant driven by a small steam 
engine, with conveniences for handling rails. The object 
of this outfit is that the rails from main streets, when 
discarded on account of bad ends and joints, can be rapidly 
re-dressed, the bad ends being sawn off, and fresh bolt 
and bond holes drilled before they are re-laid on suburban 
routes—where the traffic is light—such re-dressing being 
done on the spot. On account of this dependence of the 
life of rails on that of the street paving, it will be of 
interest to look into the latter also, although it is quite 
impossible to go deeply into such an exhaustive subject. 


PAVEMENTS. 
Briefly, the classes of pavement. used for carriageways 


of cities and towns are of two ‘classes, those 14id in the 


| form of blocks, as in the case of wood, granite, &c., and 


_encountered -in other paving substances, such as wood, 


those made of one continuous sheet without joints, such 
as asphalte. Ordinary macadam has been used in the 
latter class, but as in the case of tramways, that part 
occupied by, and that directly alongside of the rails, is 
nearly always f poe, it will be quite unnecessary to deal 
with it, beyond merely mentioning that such amalgamated 
construction of roadway is very dirty on account of the 
great amount of wear to the macadam surface, and the 
consequent dust or dirt being carried on to the rails helps 
to wear them out. It is also very difficult to keep the 
level of the paved portion and the, macadam equal, on 
account of the extra wear to the latter, and this usually 
results in a bad groove or rut being formed where the 
macadam abuts the paving. 

In the first class of pavement, blocks or bricks of 
different materials are laid on a concrete. foundation’ of 
about 6in. to Sin. deep. For street car tracks the usual 
English practice is to lay the girder rails directly on this 
foundation, which construction we will consider later. 
The materials most generally used for the actual paving 
blocks are wood, granite, gritstone, and scoria or slag. 
In addition to comparing the relative merits and demerits 
of these various materials as to their suitability for use in 
conjunction with street car tracks, one must also consider 
the following points, which are essential to a good paving 
substance :—(1) It must be durable and economical, both 
as to first laying and subsequent repairs. (2) It must be 
hygienic, and in this respect must be free from mud and 
dust, easily cleansed and noiseless. (3) It must afford a 
good footing to horses, both in wet:and dry weather, and 
require the smallest possible tractive effort to propel 
vehicles over its surface. 

Wood block paving.—With regard to wood. Under 
the first heading it is only fairly good, the life being about 
six to nine years, as taken from London experience. 
Against this the first cost is low, being only 8s. to 10s. 
per square yard, while repairs come out at 7d. to 10d. per 
square yard per annum. Taking all in all, one might 
reckon wood paving to be fairly economical ; but then, in 
case of repairs, it necessitates closing the street or a part 
thereof for the time, and as it has to be re-laid oftener 
than other classes of paving, on account of the shortness 
of its life, hinders traffic considerably. Considering the 
second set of conditions; while as regards noiselessness 
it is the most perfect paving we have, yet from a sanitary 
a of view it is the very worst possible, as anyone who 

as resided in London, and noticed the fogs and odours 
arising from the wood, can testify. No doubt much of 
this might be avoided by better cleansing arrangements, 
but the amount of water necessary. to cleanse wood 
paving is very great as compared with that required for 
stone paving or asphalt, and atthe sametime no amount 
of washing can prevent the soaking in of malodorous 
organic matter on account of the porosity of the wood. 
On the third necessary quality, that of safety to animals 
and economy of tractive power, wood is very good indeed. 
In both wet and dry weather it affords an excellent foot- 
hold for horses, and, in fact, Mr. Lewis H. Isaacs, 
F.R.1.B.A., Assoc. Inst. C.E. says, ‘that in the event of 
a horse falling on it he can rise more easily than on a 
granite or asphalte pavement.” At the same time, it 
presents a good level surface, and a consequently small 
tractive force is required to propel vehicles over it. 
Wood paving does not, however, lend itself very well to 
tramway work, as on account of wearing away so rapidly 
it soon gets below the level of the rails, and there results 
adeep rut alongside them. The use of a certain percentage 
of cast iron blocks amongst the wood ones for those 
actually abutting the rails tends to diminish this. dis- 
advantage. There is also some slight trouble arising from 
expansion, but this is easily counteracted, and the C.I. 
blocks also help this out. 

Granite setts paving.—Granite paving, considered 
under the first conditions, is very good, the life of such 
surface being about twenty-five to thirty years, and then 
the cubes may be re-dressed and last another spell of ten 
to twenty years. Mr. Nugent, of the Dublin United 
Tramways Company, states that some of the paving in 
one of the busiest thoroughfares in Dublin has been 
down for upwards of fifty years. The particular bit 
referred to would hardly be taken as a model; however, 
it is interesting as showing the extraordinary wearing pro- 
perties of good setts, and no doubt most of the inequality 
of surface which now exists in the part mentioned is due 
to the foundations on which the setts have been laid 
having given way. As regards economy, granite paving, 
with its foundation of 6in. to 8in. of concrete, costs about 
16s. to 18s. per superficial square yard, but on account of 
its lasting qualities and the cheapness of repairs, which, 
including re-laying once in twenty to thirty years comes 
to about 2d. per superficial square yard per annum, it is 
by far the most economical form of pavement used. 
Under the second heading, granite as a pra material 
may be considered good. It is non-absorbent, and hence 
cleanses readily, and as the wear is so very slight, dirt 
from this cause is a minimum. The great drawback to 
granite and stone paving of any class, however, is the 
noise it causes, and for this reason it is being discarded 
in favour of more silent, though less durable, and hence 
more expensive materials. As affording a good foothold 
to horses, if the setts be not more than 3in. wide, which 
width must be placed parallel to the length of the street, 
the results are excellent under all conditions, but on the 
score of traction, owing to. the number of little 
obstacles which the rough surface presents to the 

aS of - wheels over such’-surface, it is very 

ad. - For laying in conjunction - with — street’ car 
tracks, pavement of granite setts is, up to the present, 
the best from all points of view. Owing to its durability, 
it wears more neafly at the same rate as the rails than 
any other form of’*pavement, and consequently there is 
less liability to have grooves. or ‘ruts alongside the rails. 
Again, there is entire absence of the troubles arising from 
expansion, and consequent distortion of the track, that is 


and also of flowing or moving, as in the case of asphalte, 


with the consequent expense of providing means to 
counteract these effects. 

Gritstone paving.—The use of gritstone as a paving 
substance is practically confined to those. districts in 
which it is found, Yorkshire being the chief seat of its 
use. Most of the remarks on granite setts paving are 
applicable to gritstone, but, on account of being so soft, 

e life is much shorter. _It would be impossible to make 
any comparison as to length of life between it and other 
materials, as the localities in which it is used have but a 
poses of the amount of traffic met with in cities and 
arge towns. For this reason it is also difficult to com- 
pare prices, but it is obvious that, although the first cost 
is low, pet the cost of renewals and shortness of 
life would soon make it costly in cases where there 
is much traffic. It has one very great feature, 
namely, the safety it affords to horses, as, on account 
of the rough surface the stone itself presents, horses 
can obtain a good footing on it, and the footing 
is not dependent on the joints, as in the case of ite 
setts. For this reason we frequently find level or only 
slight gradients paved with comparatively large blocks. 
This quality is particularly useful for the hilly districts 
in which the stone is found and used, where very steep 
gradients are met with, and examples of such may be 
seen in many towns, as Dewsbury, Halifax, Batley, &c. 
For ordinary tramway purposes, on account of the soft- 
ness, it would be entirely unsuitable, and would very 
quickly get filled with ruts alongside the rails; one would 
also expect the gritty nature of the worn particles to help 
in wearing the rails out quickly. In the districts men- 
tioned many. tramways are laid in such paving, but the 
partake more of the type of light railways; and althoug 
the part of the road to which the track is devoted is not 
actually separated or raised from the level of that on 
which the ordinary vehicular traffic runs, still the latter 
generally keeps off that part on which the rails are situ- 
ated. These tracks, however, would not in any case be 
taken as a criterion of excellence. _On account of larger 
setts being used, and the softness of its nature, gritstone 
is not quite so noisy as granite. : 

Scoria briquettes.—So-called scoria briquettes for 
paving purposes are made from the slag or dross out of 
iron furnaces, which, being moulded into blocks about the 
same size as would be used for granite setts—9in. by 3in. 
by 6in. or 8in. deep—forms when cold very good hard 
cubes, these cubes tang laid just as er Poe ones. 
Like gritstone paving, scoria is not universal, being con- 
fined to those districts where iron furnaces prevail, 
notably amongst them Middlesbrough, Stockton, Darling- 
ton, Hartlepool, &c. All the remarks applying to granite 
are applicable here also. The scoria sett, however, is 
inferior in wearing properties to good granite, and on this 
account the cost may be taken, when repairs and re- 
newals are included, at perhaps a little more than 
granite. As in the case of gritstone, on account of the 
lesser traffic in the districts t6 which its use is confined, 
it is hard to arrive at any comparison of life, and hence 
economy ; however, the former may be approximated at 
twelve to sixteen years, and the latter a little below 
granite, as already pointed out. One great disadvantage 
of scoria is that there are apt to be a number of Blow- 
holes in the cubes, and as these sometimes assume large 
proportions, it is not uncommon to find them crush in. 
Another disadvantage is that the cubes are not all of 
equal hardness, hence one frequently finds soft places, or 
even individual cubes, wearing away more rapidly than 
others, resulting in hollows and ruts. For facility of 
laying tramway rails it has all the advantage of granite, 
and a good example is afforded by the present system at 
Middlesbrough, Stockton, and Thornaby, the rails of 
which are laid in scoria paving. Another pavement. of 
this class which may be mentioned is that- adopted in 
many parts of America, particularly in the States. This 
consists of ordinary bricks, baked very hard, and laid just 
as are our wood, granite, or other block pavements. The 
results obtained would be much the same asin the case 
of gritstone, with perhaps a slight increase of life, and 
hence economy. - American streets, however, we are 
given to understand, are not by any means to be looked 
upon as*perfect. 

Asphalte.—Asphalte—which by the way is found as a 
rock, containing about 88 per cent. of carbonate of lime and 
12 per cent. bitumen, and not manufactured, as is generally 
supposed—makes paving for carriageways which has 
many excellent qualities, although it is not at all ideal, 
as some would have us believe. © The chief. places of 
supply are Val de Travers, in Switzerland; Limmer, in 
Hanover; and districts in France. Trinidad supplies 
most for the American market. On the point of economy, 
we find it is more expensive than any of the foregoing 
paving materials considered. The first cost of a road- 
way having a 6in. concrete foundation, and a 2in. surface 
of asphalt, is 18s. to 14s. per superficial square yard, and 
subsequent repairs come to about 10d. to 1s. per superficial 
square yard per annum. The life of such paving is esti- 
mated at twelve to fifteen years, so it will be seen that 
this form of pavement is more costly than either wood or 
granite. A great feature in its favour, however, is the 
facility with which repairs are effected. Bad parts can be 
cut out, replaced, and traffic resumed on the repaired places 
as soon as they have cooled, hence no interruption is neces- 
sary, and, in fact, whole streets have been re-laid without 
closing them. On the score of hygiene, asphalte takes a 
very high ‘place, as, on account of its non-porosity, 
organic matter is not absorbed, and the smoothness of 
surface leaves no cavities to retain dirt. On this account 
also it is most easily cleansed. There is some noise 
attending its use, and in this respect it isinferior to wood. 
Under the third set of conditions, however, we come to 
its weakest point as a street-paving substance. Under 
all conditions of-climate, wet or dry, asphalte is exceed- 


ingly slippery; and the only time it affords a reasonable 


foothold to horses is after having been —— washed 
down with water-to remove every trace of from its 
surface—a condition which, even if lished, would 


not last very long. Owing to its smooth and level suy- 
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face, however, vehicles driven over it require small 
tractive effort, and in this respect it is even slightly 
superior to wood. Great difficulties arise in adapting it 
to use on streets in which tram rails are laid, as, owing 
to its tendency to flow—and, in fact, asphalt is always 
moving—measures which are very costly have to be 
adopted to counteract this defect. 

RAILWAYS. 

In railway work, and light railways where the line is 
raised above the road level and not subjected to vehicular 
traffic, it would seem, as already incidentally mentioned, 
that the life of rails dependssolely on the amount that can 
be worn off the face with safety, this being jin. to 4in. for 
70 lb. to 80 lb, rails in practice. Most authorities seem 
to agree with this, although Mr. W. G. Kirkaldy in a 
paper read before the Institution of Civil Engineers, on 
January 17th, 1899, pointed out that the action of the 
wheels on the rail face hardened the latter, and made it 


- liable to become filled with minute cracks, which are very 


apt to spread and result in fracture. Still, the time that 
Mr. Kirkaldy gives before such hardening affects the 
safety of the rail almost coincides with that taken to wear 
off the safe limit of jin. to }in.; this latter depending to 
a very great extent on the situation of the rails, those in 


_ close proximity to the sea being more quickly affected by 


reason of increased oxidation. For this reason also 
different climates affect the life, as also do tunnels, or any 
positions in which gases or chemical fumes which are 
likely to attack the steel are prevalent. 

Railway tracks are laid on cross sleepers of wood and 
iron, and a certain elasticity or cushioning effect is aimed 
at. This cushioning tends to minimise the hammer blow 
action of passing trains, and thus diminishes the wear 
and tear of both rails and rolling stock. 

As is to be expected, rails wear out more rapidly on 
inclines than on the level, by reason of the extra grind- 
ing power exerted, and also of the wheels skidding when 
braked; this likewise applies, but in a more marked 
degree, to stopping places. On this point Mills, in 
‘Railway Construction,” says that one-tenth of an inch 
was worn off the face of an 801b. rail on a level track in 
ten years, while a like amount was worn off in six years 
on the same line—and subjected to the same traffic—on 
portions having a gradient of 1 in 70 and 1 in 100. 

On the London and North-Western Railway tests were 
made to determine the life of rails, and Mr. Price 
Williams draws comparison between iron and steel rails, 
the former having a life on the level of approximately 
15,000,000 train tons, or 100,000 trains of 150 tons each, 
while Bessemer steel rails lasted 95,000,000 train tons. 
He concludes that on an average 50 ordinary trains per 
day will wea: out a 701b. steel rail in twenty years. 
Other authorities set it down at 17 to 24°5 years, 


according to degrees of gradient or level track ; or to put | g 
it otherwise, 20,000,000 train tons will wear gin. off the 


face under ordinary favourable climatic conditions, and 
allowing jin. permissible wear as a safe limit, this would 
give a total life of 120,000,000 train tons. The durability 
of iron under the same conditions is set down at 17,500,000 
train tons, thus showing that one steel rail will outlast 
about seven iron ones. 

Iron is now obsolete for rail purposes, but still 
the foregoing figures are of interest. Before the 
Bessemer steel process, whereby steel is produced at a 
very cheap rate, was invented, iron rails were universal. 
Sometimes a steel tread of about in. to jin. in thickness 
was welded on to the face of the iron rails to take the 
wear, while the cheaper material formed the bulk and 
carried the weight. The method was used with some 
success, but, needless to say, trouble was encountered by 
reason of the steel face coming loose. 

“Funk "—see Minutes of the Proceedings” of Civil 
Engineers, Ixxxviii.—states that the average life of rails 
in Germany, on main lines having the heaviest traffic, 
has been estimated at eleven to twelve years. This 
seems very short, and would lead one to think he intends 
that at the end of that time the rails are reversed, those 
used being of the double-headed type, thus giving a 
further wear of eleven to twelve years. On the Orleans 
Railway, according to Caillé—see Minutes of the “ Pro- 
ceedings” of Civil Engineers, vol. lxxxviii—after twenty 
years’ wear, with an average traffic of thirty trains and 
eight shunting engines per day, rails were lifted for 
inspection from different parts of the line, some from the 
level straight, others from curves, and some from 
gradients of 1 in 25. The rails were still found to be 
quite serviceable. 

A point noted, and which has been observed in 
other cases, is that the rails were not so much 
worn at the ends as in the middle by an average 
of ‘09in. This would show that the cushioning of 
track before referred to, and the flexibility of joints, 
not only prevents some of the hammer-blow action, but 
minimises it still further at the most important part, 7.c., 
the ends, for in the case of tramway tracks laid without 
any view of flexibility it has been seen that the ends go 
vay quickly, and wear much more than other parts of the 
rail. 

COMPARISON OF METHODS OF LAYING TRAMWAY AND 
RAILWAY TRACKS. 

From the experience just described, and many 
others of a similar nature, it is reasonable to expect 
that better results could be obtained if a certain 
amount of the cushioning and flexibility of joints aimed 
at in railway eonstruction were introduced into tramway 
track systems. As has already been described, one of 
the limiting considerations to the life of tram tracks and 
rails is the wear at the ends and the rocking loose of 
joints, the former of which defects is entirely, and the 
latter more or less, overcome in railway work, despite the 
much greater weight of rolling stock. The consideration 
of this point is more especially important as we find the 
weight of street cars going up steadily as improvements 
in the way of haulage are introduced. It has already 
been mentioned that English practice is to lay the rails 
directly on a solid conerete foundation. In some cases 


a slight attempt is made in the direction of cushioning by 
placing a layer of sand about lin. deep on top of the 
concrete before laying the rails; this is adopted on the 
Dublin system, but the advantage accruing from such a 
feeble attempt must be very slight if there be any at all. 

American street rails are mostly laid on cross sleepers, 
as ordinary railway tracks are, but the methods adopted 
do not provide for any flexibility. 

In continental practice sleepers are sometimes adopted, 
as in the case of the Orleans Tramways—see l’Eclatrage 
Electrique, March 24th, 1900—where the Humbert 
system is in use. Where sleepers are not used, a flexible 
substance, such as asphalte, is frequently used to lay the 
rails on instead of laying on the solid concrete. (This is 
the case at Hamburg, see Philip Dawson's “ Hand-book 
of Electric Traction,” 1899). 

No doubt there are difficulties attending the intro- 
duction of elasticity and flexibility to street tracks where 
the street paving itself, which is interlinked and bound 
up with the rails, must be more or less solid, but it is a 
problem which would no doubt well repay attention. 

In conclusion may be cited the following experience of 
two very similar tracks, which shows the amount of 
trouble that has to be contended with in the case of street 
car rails. On the Dublin and Blessington Steam Tram- 
ways, the track is raised from the road level by some 
14in. to 18in., and 501b. rails laid in chairs on wood 
sleepers are used. The line has now been running twelve 
years with ordinary repairs, and the engineer estimates 
that if the rails be re-laid it will last about twenty-five to 
thirty years, taking into account straights, curves, and 
inclines. It may be mentioned that the line is very hilly. 

The Dublin and Lucan Tramway is a similar class of 
line, the locomotives being, however, somewhat lighter, 
but in this case the rails in parts are level with the 
macadam road, and although placed on one side thereof, 
are subjected to a percentage of vehicular traffic, with 
the result that in about the same time the track has all 
gone to pieces. 

In the foregoing no account has been taken of the 
composition of the steel used in the manufacture of the 
rails. The chemical composition no doubt largely affects 
the results, but all the cases cited may be considered as 
close enough to standard practices to ignore individual 
analyses. 

Mr. Philip Dawson in his pocket-book ‘ Electric 
Traction,” 1899, page 18, gives the following analysis of 
steel rails for various countries :— 


| 
Rails Carbon. Manganeso| Silicon. | ao | Sulphur. 
p.c. p.c. p.c. | 
English .. -4to-5 | -8to-9! | -1 | -08 
Modern) | 
American -4to-6 | -76to1-0 | -066to -2 | -06 to-11 | -047 to -07 
erman .. ..|:25to-35! -7to-9 -3to -35 | -08to-l | 06 
(Haarmann) | 


The above are the limits permissible, and in no case must the maxi- 
mum be exceeded. 


THE WHITECHAPEL AND BOW RAILWAY. 


Tus line, which will very likely turn out to be the last of 
the steam underground railways of London, is now making 
rapid progress. It is intended, as our readers are doubtless 
aware, to provide an east and west through communication 
by connecting the Metropolitan District and the London, 
Tilbury, and Southend railways, and appears likely to prove 
of considerable value to both companies, and of great conveni- 
ence to the public. 

The line begins at Vallance-road, Whitechapel, and at first 
is practically only a widening, on the south side, of the 
District Company’s Whitechapel. Station, where the wall has 
been set back a little. Going out at the east end, the new 
line will immediately cross the East London Company’s 
Whitechapel Station by a slightly skew bridge. This is not 
yet begun, but two holes in the parapet wall on each side of 
the station indicate its course. After this the railway goes 
in a cutting, practically completed, on the site of a row of 
nine houses in Mile End-road. Side walls of concrete are 
employed. After passing under the commencement of Brady- 
street, the course takes the line of the Mile End-road. This 
is a very fine thoroughfare, averaging perhaps 80ft. in width, 
though at least 100ft. wide in many parts. Much of this 
width was obtained by taking in the small front gardens 
which at one time were a great feature of many parts of 
London. The benefit is now felt by enabling the White- 
chapel and Bow line to be constructed under an immensely 
busy thoroughfare with extremely little interference with the 
traffic. Opposite Mann and Crossman’s brewery is a deep ex- 
cavation, similar to one east of Brady-street, with very strong 
cross-timbering to support the travelling crane, and from 
which the gas and water pipes can be temporarily slung 
whilst the arch is turned beneath them. Against the 
Trinity Almshouses is another shaft. At this point some 
of the original wooden water pipes of the East London 
Water Company, put down about 1810, have been dug up in 
good preservation. It is not, perhaps, very well known that 
on the substitution of cast iron for bored trees as water 
pipes, the latter were allowed generally to remain in the 
ground, not being worth the cost of getting up. At Eagle- 
place the new line comes much closer to the toed on the 
north side of Mile End-road, owing to the width of the latter 
contracting, and soon after St. Peter’s-road branches off, 
displays its presence in a large clearing of property, extend- 
ing over some twenty-five houses, to Globe-road. Between 
these points, on the cleared area, will be the upper buildings 
of a station, to be called Stepney Green. This space is about 
150 yards in length, but of little depth. A large amount of 
girder work, by Head, Wrightson, and Co., of Thornaby-on- 
Tees, is lying ready. At Globe-road end, and a little beyond, 
the whole place is in confusion, the tramway having to be 
worked as a single line, whilst many of the large water and 
gas mains are being shifted to the south side of the high 
road. From hereabouts to the point where the Regent’s 
Canal goes under the Mile End-road, a distance of about 
half a mile, nothing is visible above ground, but on each side 
of the canal a shaft is sunk, in apparently very wet ground. 
The necessary tunnel, or tunnels, under the canal may be of 
brickwork or iron, by the company’s Act, but the latter 
material, it is understood, will be adopted. From the 
easternmost and largest of the two working faces near the 


canal, the line crosses over to the south side of Mile End- 

road, at Burdett-road. At this important point there will 

be a station, called Burdett-road. To this point shortly 

succeeds another site, whereon the houses have had to 

come down, extending to Maplin-street. The work here 

is in fine dry gravel, and making rapid progress; in 

fact, a good deal, eastwards from Maplin-street, is already 

finished, and the surface of the ground made up again. 

Some sections, however, are not so forward, and work is 

going on near South-grove, Lincoln-street, and Mer- 

chant-street. All this is under what might be termed 

the foreshore, or wide empty space between the footpath 

and roadway. These pieces of waste ground are parts of the 

manor of Stepney. At Wellington-road, under which it will 

pass, the line leaves what has now become the Bow-road, 

and trends away in a south-easterly direction, rising to 

open cutting in alittle way. Some more property has been 

pulled down here, as it is intended to have a station at 

this point, but new buildings are already in progress up to 

the edge of the line on the south side. Mornington-road 

is next gone under: the side walls of the railway are com- 

pleted on the London side, though the core of earth is not 

yet out. Beyond Mornington-road the line is in open 

cutting, having concrete side walls provided with numerous 

round-headed recesses, and blue-brick parapets. For the - 
present the work ends abruptly behind the houses of 

Arnold-road. Some of these must come down, as Arnold- 

road will be crossed, and the formidable job of getting under 

the Stratford and Fenchurch-street line of the Great Eastern 

Railway, which forms the further side of Arnold-street, will 

have to be accomplished. This will be at arches 538 to 540. 

Preparations, however, will shortly begin at a triangular 
piece ofempty ground between the viaduct and Archibald-street. 
A portion of the latter thoroughfare will be stopped where the 
Whitechapel and Bow line comesto the surface, near the end 
of Eleanor-street. Rising rapidly behind the houses forming 
the east side of Eleanor-street, a spur of the North London 
Railway will be crossed by a 52ft. girder bridge. Theabutments 
of this, in blue brick, are already up, but nothing else is yet 
done between the Great Eastern Railway viaduct and the 
point on the Tilbury line at Campbell-street, where the new 
railway will finish. A very steep gradient will, of course, be re- 
quired for passing, within a quarter of a mile, from below the 
ground level to crossing over a surface line like the North 
London. The width of 52ft. for the bridge here is to allow 
the North London Company to widen its railway from two 
roads to four, if it should ever be necessary to do so. The 
headway is not to be less than 14ft. 3in., but at Whitechapel, 
East London Railway, 13ft. 9in. is all the headway allowed for 
the latter company. 

Power is taken to work the connection between+the Dis- 
trict and Tilbury lines by electricity, if thought desirable ; 
the site for the generating station to be on or near where 
Eleanor-street now stands. The route of the line has been 
chosen with great skill to minimise destruction of _—— 
of any considerable value, and to avoid interfering with im- 
portant streets. An extension of time for the completion of 
the line, from August, 1902, to August, 1904, has just been 
obtained, with power to raise the capital from £660,000 to 

000. 


COPPER CONSUMPTION. 


TuRovuGHovt last year the consumption of copper in Eur 
was on a restricted scale, users buying as sparingly as possible 
in the hope that the high level of prices would not be main- 
tained. During this current year they have been forced to 
make up for this curtailment, and the result is that trade takings 
of imported copper have increased by more than 30,000 tons, 

ual to 44 per cent., as compared with the first half of 1899. 
The statistics furnished by James Lewis and Son show that 
the apparent consumption in the United Kingdom this year 
has been 36,744 tons, against 21,994 tons last year. The 
total is arrived at by deducting exports from imports, and 
taking count of the difference in stocks as between the 30th 
ult. and January 1st. By the same method it is found that 
the consumption in France has been 24,967 tons, compared 
with 19,515 tons—an increase of 5452 tons; and in Germany 
33,734 tons, against 25,572 tons—an increase 8162tons. To 
Italy, Austria, and Russia, 3979 tons have been shipped from the 
United States, against 1884 tons in 1899. These figures, it 
should be clearly understood, refer only to foreign copper. 
Germany, Italy, Austro-Hungary, Russia, Norway and 
Sweden, Spain and Portugal, all produce copper, of which 
definite information—save in the case of the last—is not yet 
accessible. The production for all Europe for the six months 
is given as 43,151 tons against 43,629 tons for the first half of 
1899 ; so that high prices have had no very stimulating effect 
on mining enterprise. In America the response has been 
rather more positive in its character. For the six months 
the quantity reported is 134,577 tons, which compares with 
124,488 tons. Exports from the States have also shown an 
improvement, 90,279 tons having been sent abroad this year, 
whereas in the first half of 1899 the shipments were no more 
than 58,908 tons. At the same time the consumption has 
been smaller, 63,048 tons compared with 86,028 tons, unless 
there has been an unrecorded reduction in stocks. The trade 
authority whose figures we have used is of opinion that 
American stocks are probably 12,500 tons less than they were a 
year ago, and it is inferred that ‘‘ American supplies to Europe 
during the second half of the current year are therefore likely 
to be considerably less than for the corresponding period of 
last year, while the consumptive demand promises to be 
larger.” This takes for granted that the all-round slackening 
off in industrial activity on the other side does not work out 
in accordance with the forecasts of the pessimists. Certainly, 
though trade is scarcely so healthy as it was this time last 
year, there are no indications of a serious fall, and it is 
worth while pointing out that during the first half of the 
current aa as receipts of copper from America were on 
a very small scale. No more than 4834 tons were received, 
against 17,886 tons for the whole of June, and it was due to 
this poor total that the fortnight’s supplies were only 9216 
tons, while the deliveries were 10,185 tons, exclusive ofa further 
shipment of 250 tons of “ standard” copper for America, the 
net result being that the quantity in sight in Europe is 
1912 tons less than at the end of the half-year. It would be 
easy to make too much of the present American shipments as 
a point for the near future, but the genuine consumption of 
the metal is increasing in Kurope without decreasing ‘appre- 
ciably in America. 


A NEw lighthouse, built at a cost of £10,000, will be 
lighted on the Foreland on the coast of North Devon for the bene- 
fit of mariners in the Bristol Channel early in August. 
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THE ENGINEER. 


PRIME MOVERS AT THE PARIS EXHIBITION. 
No. V. 

PORTABLE ENGINES.—R. WOLF, OF MAGDEBURG. 
ALL our readers are familiar with the appearance and 
general features of the splendid portable and “semi- 
portable” engines turned out and sold in every part of 
the world by our half-dozen first-class English makers of 
this class of steam engine. Our English portable engine 
firms have this distinguishing merit—that they, almost 
alone among English engineers, have shown the greatest 
possible commercial energy and intelligence in developing 


Tehat year, using only 8}kilos. = 19}]b. water, and 


1} kilo. = 2°91b. coal per horse-power hour. By 1898 
the horse-power of their largest engines had gone up to 
100, and they are now making them of 200 nominal 
brake horse-power, with a maximum effective output of 
360 horse-power. One of these is to be seen running 
daily in the Paris Exposition. Twelve years after startin, 
they had turned out only 500 engines, but in 1888 h 
reached their 2000 and in 1899 their 7000. In 1888 they 
employed 500 workmen, and in 1899 this number had 
gone up to 1700. Few works of this size on the Conti- 
nent are better or more liberally organised, systematised 


ropes — -- 
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Fig. 1—-SEMI-PORTABLE WOLF ENGINE 


and maintaining their foreign trade. The universal con- 


sular complaint against English industrial enterprise— 
namely, that they take no trouble to study the wants of 
possible foreign customers, to actually supply the special 
wants of each foreign country, and to take intelligent 
effective means to put themselves in communication 
customers—these complaints 
tis | 


with possible forei 
never justly applied to the portable engine makers. 
therefore a matter of special 
interest to make a compari- 
son between our own engines 
of this class and those of 
Germany. The Germans, 
and not the Americans, are 
our real competitors in this 
particular branch of engi- 
neering. The comparison is 
the more interesting because 
there is the most marked 
contrast between the two— 
a contrast so marked that it 
strikes the eye at first 
sight. 

Herr Rudolf Wolf is one 
of our most serious rivals. 
His works in Buckau, a 
village outside Magdeburg, 
were started in 1862 with 
enly six workmen. Ever 
since that date he has stuck 
exclusively to this one 
branch of engineering. He 
has a right to boast that the 
first engine he made in 1862 
is still doing satisfactory daily 
work. Itis worth notice, not merely for its historical interest 
but because it clearly illustrates the fact, of which Herr 
Wolf is justly proud, that in general arrangement it 
follows the same lines as those of his most recent and 
most powerful engines. It developed only half a dozen 
horse-power at most. They did not get beyond 80 horse- 
power untilin 1883 they started making compound engines, 
the first of which was of 50 nominal horse-power. With 
this they took the first prize at the Berlin Exhibition of 


Fig. 


by sectional division of labour, and equipped in the oftices 
and in the machine shops. 

Fig. 1 is a section of the 200-364 horse-power engine 
placed in the Champs de Mars. Tests enable the con- 
sumption to be guaranteed not to exceed 6°2kilos. to 
6°8 kilos., that is, from 184]b. to 15 lb. water, and 
0°70 kilo. to 0°82kilo., or 131b. to 1:81b. coal per horse- 
power hour with full and light loads. The horse-powers 


2-SECTION CF WCLF BOILER 


indicated at various cut-offs have been found to be:— 


High-pressure Low-pressure Horse 
cut-off, cut-off. power, 
.. 240 

‘51 274 

*4 . 295 


where the low-pressure cylinder cut-off has been slightly 


varied in erder to obtain the best-results—althou, 


no | of 


gear is provided for changing this cut-off while running— 
it has to be done by hand by shifting the excentric. 

One leading feature of the construction is the cylindric 
fire-box. This fire-box is surrounded with water, top, 
bottom, and sides. It gives alarge grate surface. In the 
engine of Fig. 8 this surface is 2} square metres, and is 
made up of three lengths of bars. The diameter of the 
boiler shell is 21 m., and its length 6m. The stated 
horse-powers are obtained with 10 atmospheres boiler 
piers and efficient injection condensation. The ex- 

aust has a very direct and open passage into a vertical 
condensing cylinder of ample size. The air pump, of 
bucket and plunger design, is placed immediately under 
the crank shaft, and driven Firect from it by a lar, 
excentric. It delivers into a hotwell arranged as a feed- 
water heater. There are 187 tubes of 3in. external dia- 
meter, and these, with the fire-box, provide 125 square 
metres heating surface in contact with water. Besides 
this there are also 116 square metres heating surface in 
contact with steam, and this thoroughly dries and slightly 
superheats the steam. The tubes are screwed and ex- 
nded into the tube plates. One central tube is fastened 
y nut and washer so as to be easily removable, in order 
that the condition of the tubes as to scaling may be 


Fig. 3-CROSS SECTION THROUGH CYLINDER 


readily examined. A second special peculiarity is the 
bolting in place by means of extra internal flanged rings 
of the back tube-plate and the front of the fire-box. By 
unscrewing the bolts of these two ring joints the whole 
of the tubes, tube plates and fire-box can be bodily 
removed without difficulty for the sake of thorough 
scaling and repair. This is illustrated in Fig. 2, where 
these parts are shown drawn half out. The boiler of the 
engine illustrated has a steam space of 2} cubic metres, 
and a water space of 12 cubic metres. 

Perhaps the most striking feature of the design is the 
conversion of the boiler steam dome into a cylinder 
jacket. It gives a curious appearance to the engine to 
see the safety valves mounted on the top of the cylinder 
casting. It is, however, the proper place for them in 
this construction, which also leads to the stop valve 
being incorporated in the same casting. The whole design 
in this part evidently lends itself to economy in castings 
and in machine tool work, but not to “making up” 


Fig. 4—CROSS SECTION, SINCLE CYLINDER 


different sizes of engine out of stores, as, for instance, 
using the same safety valve for different engines. This 
is shown in Figs. 3 and 4, the latter being for a single- 
cylinder engine. The dome is made part and parcel of 
the cylinder casting. The steam passes into it from the 
boiler through a number of holes drilled in the boiler 
shell. The boiler steam occupies the two end portions 
of this casting, while the exhaust from high to low- 
pressure cylinder passes between these fresh steam reser- 
voirs so as to be completely surrounded by boiler steam, 
and thus be freshened up before entering the second 
cylinder. This passage, forming the intermediate 
receiver, completely surrounds the low-pressure cylinder, 
the average low temperature of whose walls is thus pre- 
vented from injuriously cooling the steam on its way to 
the first cylinder. The arrangement seems ingenious, 
but it must not be forgotten that in whatever degree it is 
efficient in re-heating and drying the steam in its passage 
from first to second cylinder, in precisely the same degree 
it must be effective in cooling the steam flowing from the 
boiler to the first cylinder. However, that may be, it is cer- 
tain that when well clothed with a non-conducting cover, 
as it is in Wolf’s engines, the drop of pressure, cooling 
and condensation between boiler and engine must be here 
reduced to its possible minimum. 

Fig. 8 shows the cylinders of the 200-360 horse- 
power compound engine. Their diameters are 400 and 
740 mm., and the stroke is 600mm. The speed is 110 
revolutions per minute, which means a piston speed 
440ft. per minute. The governor isan 0} Porter, 
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and is said to regulate the speed within 2 per cent. up or 
down of normal. It turns the spindle of the high-pressure 
cut-off valve, which is a Rider valve with semi-cylindric 
face and oblique ports, as shown in Fig. 5. The main 
high-pressure cylinder valve is a flat slide,as is also the 
single valve of the low-pressure cylinder. These three are 
driven directly by three independent excentrics. Both 
crank shaft pedestals and cylinders are bolted directly on 
the boiler shell ; but in order to allow for expansion the 
rods are adjusted to give equal clearances at both ends of 
the cylinders after the engine has been well warmed up 
by admission of steam at the pressure intended to be used. 
The crank shaft plummer blocks are massive and the bear- 
ings lined with babbitt. Both shaft and crank pin have 
neck diameters of 220mm., and two fly-wheels, each of 
8} tonnes weight, 8-2m. diameter by 0°5 m. width, are 
mounted one on each end of the shaft. 


“THE 


length of 50 mm. only, while the wheel outside diameter 
is 1140 mm. The diameter of the inlet casing, which is 
circular in each radial section, starts at 700 mm. at the 
main inlet valve, is 500mm. at top of casing, and 
decreases to 350 mm. at the tail end. The diameter of 
the outflow is 520 mm. at the level of the turbine shaft, 
and is increased to 775mm. at some 7 metres lower 
level, where it is intended to discharge from } to 
3 metre beneath the free atmospheric surface of the water 
of the tail-race. This increase of sectional area of the dis- 
charge tube gives opportunity for a quiet final outflow at 
very low velocity. The decrease of velocity from top to 
bottom of this tube is, of course, not directly utilised by 
impulse on the turbine blades, but it increases the 
vacuum in the turbine, and thus indirectly increases 
the effective power by increase of inlet velocity. This 
effect is, at any rate, produced so long as the ver- 


Fig. 5-GOVERNOR AND EXPANSION GEAR, WOLF ENGINE 


The crank shaft’ is given an intermediate bearing 
between the two cranks, the end bearings being outside 
the valve excentrics. The crank shaft and the rods are 
of forged steel, and the piston a steel casting. 

Altogether the design is evidently the result of a long 
series of years of thought and experience, and its careful 
study cannot fail to be both interesting and instructive. 

As seen running in the Exposition, this is one of the 
quietest and sweetest working engines exhibited. 

Another semi-portable of about the same size and very 
similar design is exhibited in the same gallery by H. 
Lanz, of Mannheim. 


TURBINE WITH HYDRAULIC RELAY GOVERNOR, 


Oy p. 81 we now give, as previously promised, drawings 
of the large turbine exhibited by Ganz and Co., of 
Budapesth. Fig. 6 is the 
front elevation, Fig. 7 is the 


tical outlet tube runs full bore. The main shaft 
diameter is 190 mm. in diameter in the two main 
bearings between which lies the fly-wheel, and 180 mm. 
in the off bearing. It is increased to 210 mm. 
in the turbine boss. Beyond the fly-wheel ee aerge is 
taken off through a flexible coupling constructed of two 
discs 1400 mm. in diameter, from each of which project 
pins coupled in pairs—one of each pair in each dise—by 
stout leather band links. This is the favourite form of 
flexible coupling in the Exposition, the links being some- 
times of cotton belting, and, for light work, of rubber. 

The bearings are lubricated by large-sized rolling rings 
dipping deep into an oil well fashioned in the plummer 
block. 

The governor is a sensitive one, belt-driven at moderate 
speed. It actuates the hydraulic relay cylinder D by the 


axial vertical section, and Fig. 
8 the plan. Operated with 
a fall of from 68°8 to 74°5 
metres and a speed of 300 


revolutions, this turbine de- 
velops under test 682 effec- 
tive brake horse-power. Aié 
the higher speed of 320 revo- 
lutions per minute and a cor- 
respondingly greater head 
and water supply, it develops 
1000 horse-power. 

The water enters tangen- 
tially at the lowest point A 
of the casing, the supply 
being commanded by a heavy 
valve manipulated by the 
worm and segment wheel B 
turned from the platform 


above it by the capstan wheel 
C and its bevel gear. The 
water flows round the outer 
casing and inwards from it 
through the guide blades sur- 
rounding the wheel, the sec- 
tion of the casing becoming 
smaller at the points of the; 
periphery more distant from 
the main inflow. The wheel 
blades are curved principally 


in the plane of rotation, 
being curved but slightly in | 
the axial planes in order to 
lead the water into the cen- 
tral outflow casing. The 
water enters this casing 
axially, the axial curvature 
being continued in the pass- 


age lying between the wheel 
boss and the upper walls of 
the outflow casing. This 
latter part of the axial cur- 


vature has no driving effect, 
the wheel blades not being 
carried through it. Thus the 
turbine is mainly an inward 


Fig. 8-PLAN OF TURBINE 


flow machine. The discharge turns vertically downwards ; lever E, which at the middle of its length moves the 
after getting clear of the wheel, and a vacuum may be | admission piston valve F. The valve F admits high- 


obtained in it corresponding to the level of the tail-race. 


pressure water to either end of the relay cylinder by the 


The passages between the wheel blades have an axial! copper tubes G, G, The end of the lever over this 


cylinder, which end acts as the fixed fulcrum in each 
initial movement of the lever, is floated by the relay. 
piston. The piston-rod passes through a stuffing-box in 
the back cover, and by the crosshead arm H and the 
bell-crank K supports, as stated, the fulcrum pin of the 
lever. “As soon as the piston moves, the lever is given a 
small motion in the direction opposite to that which has 
opened the admission valve, and thereby this valye-is 
again closed after a certain small piston motion has taken 
place. An adjustment by handwheel and screw. is intro- 
duced between the bell crank and the lever fulcrum. 

The piston-rod, passing through the front cover of the 
relay cylinder, moves the equal-armed lever M, and this, 
through the links N, N,, turns the two shafts P, P,. <In 
the sectional elevation, Fig. 6, the shaft P, is, for con- 
venience of sectioning, shown as if it were on the vertical 
diameter of the turbine, which is notits trueplace. These 
two shafts, by means of cranks keyed on them inside the 
casing, turn the crown ring pear yd the shutters which. 
regulate the admission areas to the guide blades. 


COUNTERBRACING GIRDERS. 


THE necessity for counterbracing some of the members 
of the webs of trusses and open web girders arises from 
the fact that under the conditions of a moving load the 
character or sign of the stresses upon those members, 
due to the action of the dead load, are liable to be com- 
pletely changed. Clearly, then, from this point of view, 
the whole subject of counterbracing is intimately con- 
nected with that of ‘‘ reversals.’’ It will be presently seen, 
that the method of counterbracing adopted frequently 
turns upon the importance attached by the designer of 
the structure to the effect produced, or assumed to be 
produced, upon certain members of the web by the con- 
stant repetition of stresses directly opposite in character. 
Again, it is impossible to sever the close connection that 
exists between reversals and the resulting ‘ fatigue ” 
of the material, since they are generally accepted as a 
practical illustration of cause and effect. In its simplest 
application the term fatigue has been employed to denote 
the change which any specimen of material undergoes when 
exposed to repeated stresses of the same character. 
When these stresses alternate between equal amounts of 
tension and compression, the ‘ fatigue” ‘becomes more 
accentuated, as in the case of the fracture of railway 
axles. Sir Benjamin Baker has shown by numerous 
experiments upon steel bars successively bent and 
straightened, and repeatedly tested in tension and com- 
pression, that the result is more detrimental when 
the stresses are of a tensile nature. A further considera- 
tion of the relations obtaining between reversals and 
fatigue would be beyond the scope of our article. It may 
be remarked that Wohler’s law of reversals does not 
probably apply to stresses which are well within the 
range of the elastic limit. Neither is it possible to deter- 
mine whether the results of the tests are due to fatigue, 
or to impact or to both these causes acting in combina- 
tion. It must also be acknowledged that the conditions 
attending the testing of plain bars and of struts and ties 
properly designed to resist the stresses to which they are 
subjected, differ widely from those prevailing when 
similar struts and ties constitute component parts of a 
large bridge or roof, and are exposed to actual working 
stresses. = 

There are two methods usually adopted for counter- 
bracing the open webs of trusses and girders, and 
although either may be used theoretically, yet in practice 
the character of the design dictates the one to be em- 
ployed. The two methods may be thus distinguished. 
The first effects its object of enabling those tensile mem- 
bers of the web to resist any compressive stress to which 
they may be exposed, by imparting to them the section 
required for that purpose ; thatis, by virtually convertin 
a certain number of the ties into struts. The pa 
method leaves the main ties in statu quo, and relieves 
them from the stresses they are not designed to withstand 
by the introduction of additional web members termed 
counterbraces, which cross the main braces. In the one 
system the main braces act alternately, as compelled by 
the varying conditions of the moving load, as struts or 
ties. In the other, they are subjected to stresses of but. 
one description, since no member can be stressed in ten- 
sion and compression at the same time. As examples of 
the first method of counterbracing, the old Warren or 
zigzag girder and the lattice girder may be selected. In 
both these instances there would be no practical difficulty 
in applying the second method, and introducing separate 
counterbraces. It has been stated that this system has 
been adopted in the types of girders alluded to, but we 
cannot call to mind a single example of it having been so 
employed. Two very good examples of the modern 
lattice girder have been erected but the other day, one on 
the London and South-Western, and the other upon the 
South-Erstern Railway, in the metropolis. Both. of 
these are counterbraced by the first method. Coun- 
terbraces thus inserted in the web of Warren and 
lattice girders would form a considerably flatter angle 
with the horizontal than that made by the main 
braces, and the effect is exceedingly unpleasing to the 
eye, and the general appearance rather bewildering. This 
objection does not obtain when ‘this system of counter- 
bracing is applied to other descriptions of trussed girders, 
for in their case the counterbraces are inclined at the 
same angle as the main braces. Besides, since their 
number is limited to a few of the panel lengths at and 
near the centre of the girder, they are not only scientifi- 
cally located, but appear to impart an additional amount 
of security to the structure at its weakest part, which in 
reality is not required. 

It is urged against the first method of counterbracing 
that it permits some of the main braces to remain subject 
to the reversals brought upon them by the relative 
positions assumed successively by the passage ofa rolling 
load over the structure. This allegation, upon which we 
are not disposed to lay very much stress, is incontestable, 
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and is not in any degree modified nor diminished by the 
fact that the reversal is amply provided for, both in 
amount and character by the alteration effected in the 
quantity of material and form of section bestowed upon 
the main braces exposed to the action of alternate stresses. 
Against this assertion that when members, whether 
lensing to the web or chords of trusses are subject to 
reversals, the — of the material undergoes 
deterioration, it may be observed that, in the first p 
the reversals are comparatively small in amount, and 
secondly, that the er of main braces requiting to be 
counterbraced is generally very limited. The conditions 
obtaining in one example may be more favourable than in 
another, and they all depend upon the proportion existing 
between the dead and live or movingload. Light bridges 
with heavy loads suffer the most. On the other hand, 
it is not difficult to imagine that a bridge may become so 
large and heavy, that the action of the live load might be 
almost entirely disregarded, and in that case the question 
of reversals would never arise. It follows from this state- 
ment, that in the case of very weighty bridges, the dead 
load is the principal factor in determining the amount of 
the stresses and the size of the members. But with light 
bridges the contrary occurs, and the live load becomes 
the important feature in the calculation, which is unfor- 
tunate for this description of structures, for the following 
reason. In the first class of examples the engineer can 
ascertain with considerable practical accuracy and cer- 
tainty the point at which stresses of a fairly high intensity 
develop into others of a dangerous nature. But in the 
second type, where the live load comes prominently into 
action, it is not possible to adjust the safe unit stress in 
the same satisfactory manner, and it is not to be won- 
dered at that the best results are often more or less 
conflicting. 

The second method of counterbracing, which, with the 
exception of the Warren and the lattice type is almost 
universally employed, is by the introduction of an addi- 
tional system of counterbraces in the panel lengths 
where they are required. It is claimed for this method 
that it involves no alteration of stress in the same 
member, whether it be a main or a counterbrace, and 
the claim must be allowed. There are, however, some 
points in connection with this system of bracing which 
are not equally favourable to it, and they are worthy of 
attention. In the first place, the introduction of addi- 
tional braces furnishes a series of superfluous or redundant 
members, varying in their action with the different posi- 
tions of the live loading. So long as the main braces 
are not subject to reversals, but only to their proper 
normal stresses, the counters do not work, and are 
redundant members. But when, as happens under a 
different disposition of -the live load, the main braces 
become, so to speak, thrown out of gear, they become 
themselves redundant members, and the stress must be 
resisted by the counters. It follows from this alternate 
action of the two descriptions of braces that they are 
never both doing duty at one and the same time. The 
adoption of extra bracing no doubt necessitates the use 
of more material; but so also does the conversion of 
ties into struts, as occurs in the first method already 
described.- In this respect there is probably little or 
nothing to choose either way, since in both methods the 
same number of panels and of members require counter- 
bracing for the same description of truss and of live and 
dead loading. It may be mentioned that in determining 
the number of panels to be counterbraced it would not 
be theoretically necessary te counterbrace those in which 
the opposite stresses are equal to one another or nearly 
so, but it would not be good designing to omit the 
precaution. 

A very important difference in the two methods of 
counterbracing we are considering is that the one causes 
a certain amount of ambiguity in the distribution of the 
stresses, and the other does not. For reasons already 
given we may call the first-the method of counterbracing, 
and the second that of counterbraces, and they have 
been shown to be not in any degree synonymous terms. 
It is in the latter of these that the ambiguity arises, even 
when there is only one series of triangulation, and it is 
due to the fact that a section cannot be taken through 
the truss without cutting at least four members, which is 
tantamount to having only three equations to determine 
four unknown quantities. This is equivalent to asserting 
that it is not possible to be certain that each member 
will undertake and carry out the particular duty with 
which it is charged. The difficulty is got over by throw- 
ing upon the counterbrace the whole of the live load 
shear instead of only a share of it. Although not a very 
scientific resource, it is a perfectly safe course to adopt, 


and has besides the general approval of bridge designers. | | 


So little mention is made in text-books on the subject 
respecting the counterbracing of other members of 
trusses and girders, except those belonging to the web, 
that one might almost be excused for being aware that it 
was ever needed elsewhere. It is nevertheless obvious 
that reversals occur in the chords of continuous, canti- 
lever, and swing bridges, and that they must be pro- 
vided for. This is, however, a consideration for future 
discussion. 


HOUSING OF THE WorKING CLAssEs.—A conference is tobe held 
by the Sanitary Institute on July 30th and 3ist for the purpose of 
considering the problem of the housing of the working-class popula- 
tion in London and other large towns. In connection with the confer- 
enceanexhibition of plans and modelsis being arranged in the Parkes 
Museum, and a the drawings that would be exhibited are 
those prepared for the London County Council, the Corporations 
of Liverpool, Manchester, Leeds, and Belfast, the Guinness Trust, 
Peabody Trust, the Improved Industrial Dwellings Company, and 
other public bodies. e conference occupies two days. On the 
Moriday it will be presided over by R. Melvil Beachcroft, L.C.C., 
the subjects for discussion being ‘ Unhealthy Areas,” and 
‘‘ Displacement of Town Populations.” On the second day Sir 8. 
Waterlow presides, and the subjects for di ion are ‘‘ Improved 
Houses for Town Dwellers” and “Improved Means of Communi- 
cations.” About 400 delegates have n officially appointed by 
local authorities to attend the conference, and in the afternoons 
visits will be paid to the new buildings being erected by the London 
County Council on the Millbank site, and other places of interest. 


“THE AMERICAN ENGINEERS AT BERLIN. 


At the invitation of Ludwig Loewe and Co. a large 
number of American ladies and gentlemen who had come 
to Europe with the Societies of American Mechanical and 
Civil Engineers, passed several days last week in Berlin. It 
is impossible to imagine anything more cordial or magnifi- 
cent than the hospitality with which they were entertained. 
A special train, composed principally of wagons-lits, left 
Parison Monday, July 16th, about mid-day and conveyed 
the greater part of the visitors to Berlin, where accommoda- 
tion was provided for them in the Bristol and Savoy 
hotels. No special arrangements were made for Tues- 
day, as it was felt that after a long journey many would 
desire to rest, whilst others more energetic might be 
anxious to see the city. 
by the ladies in visiting the principal places of interest in 
Berlin, and by the gentlemen in an inspection of the new 
machine tool works of the company in the Hutten- 
strasse and the rifle factory. The arrangements which 
were made to render it possible for a large number to see 
the works with pleasure and profit are beyond all praise. 
The visitors were divided into small parties, and were con- 
ducted over the shops by guides; the different departments 
were labelled and numbered. The arrangement worked with 
mechanical precision, the gentlemen reassembling almost 
to the minute at the appointed places. In the evening a 
banquet was provided in the Zoological Gardens. Thurs- 
day was a day of pleasure trips only. The morning was 
spent in the gardens of the palace at Potsdam, in the 
palace itself, and at Sanssoucci. Luncheon was served at 
Glienieker Bridge, and the afternoon was passed on the 
beautiful lakes, the steamer arriving at Wansee in time 
for dinner, which was served in the open air under the 
trees on the edge of the lake. The scene was decorated 
with German, British, but principally American flags and 
emblems: in honour of the guests, and an excellent band 
discoursed music specially selected to give pleasure to 
the Americans. The menu was also given an American 
air, and in fact every endeavour was made to show how 
cordially weleome Herr Loewe wished to make his com- 
pany. On Friday business was combined with pleasure. 
In the morning the pumping station of the sewage 
system in the Hafenplatz was inspected. A steamer, on 
board which luncheon was served, then conveyed the 
visitors from the Jannowitz Bridge to Miiggelsee, where 
the Municipal Waterworks were inspected by such of the 
visitors as were not incapacitated by the great heat of 
the day. The steamer then returned to Berlin. 

In the evening the visitors were invited to dinner by 
Mr. and Mrs. Loewe at their house. Several speeches 
were made in the course of the evening by the more 
eminent persons present. They were, as became such a 
gathering, exceedingly cordial and friendly in tone. This 
brought to a conclusion the capital programme which we 
have all too briefly outlined. There was not among the 
visitors one who failed to be impressed with the friendli- 
ness with which they were received and the inexhaustible 
hospitality of their hosts. The careful forethought for 
small things as well as large, the provision for their com- 
fort as sa as their instruction, engendered the kindliest 
and most grateful feeling, whilst the largeness of the 
welcome and the mechanical excellence of all the arrange- 
ments particularly impressed them. There can be 
little doubt that the good fellowship of the two nations 
will be increased by the courtesy shown by Herr Loewe 
and his company. 

It is not our intention to attempt any description of 
the visits made by the engineers other than that to the 
machine tool works, and even in this case we can only 
hope to succeed in giving our readers a rough idea of an 
establishment in which one might spend a month rather 
than a day, and still come away having learnt only a 
little of what it could teach. Mr. Edgar Worthington 
gave us the clue to the success of the works when, in the 
course of an after-dinner speech, he laid stress upon the 
fact that they were built in an “empty field.” Thatisa 
fact which must be borne in mind if one should attempt 
to compare such an establishment as this with any works 
of age and reputation in this country. It is the fact that 
Ludwig Loewe and Co. started without any impediment in 
the way of old buildings, old machines, old methods, we 
might almost say old men, that has enabled them to possess 
such a works. They started in an empty field. They 
said, ‘* We are prepared to expend so much on buildings, so 
much on tools, so much on men, let us make that 
arrangement which will give us the best return for our 
money.” The result is a works built and arranged from 
beginning to end on a preconceived plan, fitted with all 
modern appliances, and worked on the most scientific 
ines. We wish particularly to impress on our readers 
that the methods used, be it in the construction of the 
buildings, in the manner of using tools, and in the treat- 
ment of the workman, or what not, are employed with 
the sole object of making money. It seems necessary 
to recall our attention to this fact from time to time. 
There is a seeming extravagance about elaborate arrange- 
ments for a workman’s comfort, about maple floors, 
automatic time-recorders, careful ventilating, handsome 
power-houses, about high polish and accurate fit in minor 
parts, and so on. They are quite at variance with our 
old-established ideas—that a workman wants no more 
washing than oily waste will provide ; that a hard earth or 
a concrete floor is better and cheaper than boards; that 
ventilation takes place as well through broken 
windows as special flues, that a workman can keep 
himself warm,.by working, that an engine can work as 
well in a corner of the smith shop or foundry as else- 
where, that polish is extravagance, and fit, where fit is 
unnecessary, a lost labour. It is for this reason that we 


must remind ourselves from time to time that the works 
of Ludwig Loewe and Co. were plotted out by very 
level-headed men who had no other idea than to get the 
best return for their money, and who see in all the 
modern arrangements which we are about to describe 
the best means of attaining that end. 

The works are situated in the Huttenstrasse. They 


But all Wednesday was spent | 8® 


are new throughout, and have only been in operation for 
a comparatively short time. They have been constructed 
with certain objects in view. First, the manufacture of 
a limited variety of machines and small tools, that is to say, 
specialisation ; and, secondly, manufacture in quantity so 
that a stock can be held, and quick delivery be ensured. To 
achieve these objects it has been found the best economy 
to provide amply for the workmen’s comfort so that the 
best service may be obtained, and to adopt the highest 
possible standard of work. The keynote of the company 
is interchangeability. What that involves those only who 
have any experience of it can fully appreciate. It means, 
in the first place, the employment of high-class labour 
and material; secondly, the use of accurate tools and 
appliances, jigs, rigs, &c.; thirdly, an elaborate outfit of 

uges; and fourthly, an efficient department. 
In all these things Ludwig Loewe and Co. take particular 
pride. In order to secure the services of the best work- 
men they make special provision for their employés. In 
connection with each department there is in the basement 
of one of the buildings, a large room containing a ward- 
robe and a running stream of water for each man, and 
also a large number of shower baths. These lavatories 
are kept scrupulously clean and tidy, and their effect upon 
the workman’s appearance and upon his self-respect are 
very noticeable. 

Thus one of the essentials, admittedly the most im- 
portant, and possibly the most difficult to secure, is 
obtained. As regards material, methods more conven- 
tional are used. A fine laboratory is provided in which 
tests of iron, steel, and bronze are made, and tests and 
data of the durability of material are collected. The 
machine tools used are for the greater part of American 
origin. The milling machine in all its forms is, of course, 
very much in evidence. It is on this machine above all 
others that a modern machine shop depends. It not 
only displaces the planer and the slotter, but us the 

sition of the lathe. Thus, for example, the rims of 

and wheels are not turned but milled, and the work 
is done better, more quickly, and more economically. 
The milling tools for work, it is hardly necessary to 
say, are kept in a tool-room, and given out as required 
ready for use and returned to a special staff for 
sharpening and adjusting when necessary. It must not, 
however, be supposed that the milling machine mono- 
polises all the work. Lathes of various descriptions, 
nearly all fitted with certain tools to specialise them for 
definite classes of work only, and planing machines are 
used. For example, the latter is employed to finish the 
flats and vees on lathe shears, thotah the miller is used 
to rough them out. For this purpose it is worth noting 
that a milling tool which will cut the whole surface of 
the shear at once is used. It faces the sides and the top, 
and cuts the three vees all at the same time. Such a 
tool, it will be readily understood, is very costly, but its 
use enables the best work to be turned out at the lowest 
cost, the point aimed at. But the tool upon which the 
greatest dependence is placed for obtaining that absolute 
interchangeability of parts which can only be secured by 
working to standard gauges is the emery wheel. In all 
some forty grinding machines, all except one made by 
Brown and Sharpe, are in operation; and nearly all 
cylindrical parts are finished on them. The work, be it 
internal or external, is, generally speaking, executed 
to plus and minus gauges with a difference of ‘02 mm., 
of which one must just fit, and the other must not. The 
snap gauges for external diameters, those mostly used in 
the milling shops, are drop forging of a stiffened horse- 
shoe pattern, with hard steel adjustment pieces fixed in 
the jaws. The difference gauges consist of a drop forging 
like two horseshoes back to back. Cylindrical holes, with 
few exceptions, are finished, not with the emery wheel, 
but with cylindrical reamers. These reamers have a 
peculiarity : the pitch bétween any two edges or flutes 
is different in each half of the circumference. Thus, 
suppose there are ten flutes, and we follow them round. 
We commence with a certain pitch, which gets smaller 
for each successive flute up to the fifth, when we have 
another large pitch, lessening again back to the starting 
point. The object of this arrangement is to prevent the 
reamer “‘ following’’ any initial irregularity in the hole. 
The excellence of the work turned out is remarkable, 
the hole having all the appearance of. being ground, and 
taking the gauge with the smoothness and regularity of 
alapped surface. Limit gauges are, as we have said, 
used for testing holes thus made. They consist of steel 
shanks, roughened to give a grasp, with hard steel rings 
driven on to each end. The rings are a good deal larger 
in diameter than the shaft. In a case we have before 
us, a gauge for a jin. hole, the plus end is :0012in. over 
size, and the minus end is ‘0004 under size; the latter 
must go into the hole, whilst the former will not. . The 
difference, ‘0008in., is the limit of interchangeability. 
We might profitably devote a long article to the sub- 
ject of such gauge work alone, but that must be deferred 
till another time. We have probably said enough to 
show what is meant by accuracy and interchangeability. 

An absolutely essential feature, if this desired inter- 
changeability is to be secured, is the use of rigs and jigs 
for drilling and boring. They assume for important parts 
considerable proportions, and as they involve the highest 
accuracy of work, the expense of making them is so great 
that not until they have been used many times do they 

ay for themselves. Some of the jigs used may be 
amined as compound, that is to say, they consist of 
more than one part, additions being fastened to the first 
part as the work in hand progresses, shifting-of the piece 
operated on being thus avoided. A special department, 
one of the largest in the works, is engaged on the con- 
struction of jigs and fixttresalone. These are made notonly 
for use on the premises, but for sale, and to accompany 
machines arranged for executing certain. specified work. 
Thus, for example, a firm may wish to lay down a plant 
of automatic tools for the construction, say, of an engine 
governor. They send a complete set of rough castings and 
forgings and a finished cet to Ludwig Loewe and Co., and the 
necessary machines with all the clutches, jigs, and gauges 
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are supplied. The arranging of special tools in this way 
is quite an important branch of the work of the company. 

We have already spoken of the gauges, but it would be 
almost impossible without giving actual figures to conve 
an impression of the great number that are employed. 
Each has a tool room of its own; in which 
trays and trays of standard gauges and tools are kept in 
first-class condition ready to hand. The gauges and 
tools are all made on the works, and are tested and 
checked in the inspection department, where a Pratt and 
Whitney measuring machine is used. Gauges are made 
also for sale, and are sent out with jigs or machines sup- 
plied for special operations. 

We have now said as much about how the work is done as 
is possible at the present time, and we may have succeeded 
in giving some notion of the order and regularity and the 
exceeding accuracy which are insisted on, but we have given 
a mere outline of a subject on which a volume might be 
written. We wish now to say afew words about the works 
themselves. A plan of them is given herewith, and as the 
general arrangement will be understood from this, little 
remains to be said on that head. The buildings are all 
of fireproof construction, well lighted and ventilated, and 
provided with means for warming them in the winter. 
As far as possible, each one is an independent establish- 
ment, and has been designed with its own particular 
purpose in yiew. Regarded from the outside, the works 
have an altogether remarkable appearance. There is no 
yard, with its store of castings, &c., in the ordinary sense of 
the word. Thereare widernesuns between the shops paved 
with setts, and grass borders surround many of the build- 


ings. A system of light railways running through the | 


the joists above. Thus, as no holes have to be made, 
hangers for countershafting and so on can be fixed and 
adjusted with very little trouble. 

In the light milling ‘department nearly all the ma- 
chines are of the company’s own e. In some 
cases as many as five es rl are attended by one man. 
In the grinding department, as we have already said, 
forty machines are in use, and nearly all cylindrical parts 
are finished on them. Here to the largest extent, but 
also in many other parts of the works, exhaust trunks 
are fitted over machines working dry to draw off the 
metal and emery dust. A great saving in the health of 
the workmen and the life of the machines is effected by 
this means. 

The turning department occupies the entire length of 
the connecting wings of the first floor of the machine 
shop, and is connected directly with the chucking, the 
polishing, and the gear-cutting departments. It is 
mainly fitted with lathes of the company’s own make. 
Of the other departments, as of the store - rooms for 
rough material, for finished parts, and for complete 
machines, it is impossible to say anything at the present 
time, and we can only briefly mention the fine power- 
house with its plant of vertical engines and dynamos 
yg sa a maximum horse-power of 2500. One engine 
as a rule stands by, the power necessary for the works, 
including the adjoining Union Electric Company, which 
is connected with the same company, being about 2000 
horse-power. The current for power transmission is at a 
tension of 500 volts, reduced for lighting purposes to 
110 volts. 

We must now with reluctance conclude this notice. 
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even the Seine would become a pellucid stream as the 
result of the extension of the towt-a-l’égouwt system. But 
as the Seine looks as turbid as ever, there is obviously 
still a serious danger to the public health in using this 
water for household purposes. The promises as to the 
purification of the Seine are just as illusory as, those 
with respect to the water supply; and this week the 
Parisians have found the water cut off from eleven 
o'clock at night until six ‘o’clock in the morning, on 
the plea that it is impossible to keep the reservoirs full 
so long as householders persist in letting the taps run 
during the night to assist in cooling their apartments. j 
This is such an incorrigible habit of the Parisians that Pie 
the municipal engineers had taken it into account when ie ae 
they arranged for the increased supply, and the house- 
holders are rising up in their wrath against this inter- 
ference with an established privilege. Unfértunately,. 
they do not know upon whom to vent their wrath. The} 
water is distribu by a company with a capital of — 
40,000,000f., and presided over by Sir Edward Blount. . a 
Each house is supplied with only one meter, and the 
cost of the water is paid by the landlord, who debits his 4 See 
tenants with a fixed sum, whatever may be the amount pee 

of the water consumed. The tenants, therefore, have a ee 
no particular reason for economising the water, and i 
nothing is ever likely to be done in this direction until a . 
meter is fitted up in each “apartment.” Meanwhile, ; 
when consumers find themselves short of water during 
the hot days of summer they complain to the company, 
but the company declares that it has nothing to do with 
the matter, as it is merely a distributor, and the fault 
must be laid upon the municipal engineers. These, it is 
hardly necessary to add, are proof against any complaint 
whatever. According to the statements of the municipal 
engineers, Paris is supplied with 840,000 cubic metres of 
water per day, of which 20,000 are obtained from the sources 
of the Dhuis, 120,000 from the Vannes, 100,000 from the ets; 
Avre, and 50,000 from the Loing and Lunuin, while 
50,000 cubic metres are obtained from. the filtering beds 
of St. Maur and d’Ivry. This represents 187 litres per 
head of population per day. Besides these supplies 
there is always supposed to be a reserve of 100,000 cubic 
metres of filtered water at St. Cloud, and 400,000 cubic 
metres in the other municipal reservoirs. There is no 
doubt that if the consumption were restricted to house- 
hold purposes this supply would be amply sufficient, but 
when Parisians let the taps run all night in order to cool 
their apartments, there is such an enormous drain upon 
th reservoirs that there is a danger of the supply failing, 
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“ grounds” and into the shops is used for the conveyance 
of materials. Most ofthe shops have two floors above the 
ground. Lifts connect these floors, and the railway 


runs right on to the lift. Throughout the works there 


are about two miles of line constructed by the C. W. 
Hunt Company. The little bogies run very easily on 
roller bearings, and even with a heavy load can 
pushed easily by one man. The points most worthy of 
remark are the curves and the method of reducing the 
friction in passing them. This is effected by making the 
outer wheels on a curve run on their rims instead of 
their tires. All the curves are to one radius, and the 
wheels are so designed that when the outer wheels run 
on their rim they run at the same speed as the inner 
wheels. The desired object is effected by nearly fillin 
up the groove in the outer rail on the curve 
portions. The rails, it should be said, or, rather, 
the whole railway, consists of lengths of chequered 
castings of the width of the line, with grooves near 
their edges for the flanges of the wheels. If one plate 
gets broken another can be dropped into place at once 
without disturbing the floor. A word or two may, by the 
way, be said about these floors. They consist of a top 
layer jin. thick of hard maple planks, nailed crossways to 
2in. pine planks, laid close together and nailed in turn to 
sleepers imbedded in cement. 

We may take a few of the principal shops in 
order, pa say a word or two about them. The 
main machine hall is 368ft. long by 102ft. wide. 
It has no floor above it. It is served by two fast 
travelling electric cranes, and the shafting is electrically 
driven throughout. One end of this building is used for 
planing and milling, the central part for boring, and the 
rest for erecting. “In the light planing department the 
machines are 'set end to end, so that one man can attend 
to two machines. Short lines of shafting, driven by inde- 
pendent motors, are employed here for group driving. 
Here, as elsewhere throughout the works, the hangers 
for the shafting are clamped to I beams fastened to 
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LUDWiG LOEWE AND CO,’S WORKS, BERLIN 


| We feel that much — very much— which might have 
| been profitably mentioned has been omitted, and we can 
| only hope that we have conveyed to our readers a few 
_ correet impressions of an ideal works. It has been im- 
possible in so short a space and after so short a visit to 
do more than this. e should like, in conclusion, to 
express our appreciation of the courtesy and kindness 
which our representative experienced at the hands of all 
the gentlemen connected with Ludwig Loewe and Co. 
with whom he came in contact, but particularly of Mr. 
Pajeken, the managing director, and of Mr. Orcutt, the 
London manager. . 


THE WATER SUPPLY OF PARIS. 


Tue claim that Paris is more efficiently supplied with 
water than any other European city mer be warran’ 
so far as concerns the quantity per head of population; 
but there is probably no city where the consumption of 
water is so large, and despite the tapping of new sources 
of supply which has been carried out during the past few 
years, it seems impossible to avoid a periodical water 
famine. During the long spells of hot weather the com- 
pany issues warnings to the public to economise their 
water; and as these never have any effect, the house- 
holder is disagreeably surprised to find muddy water 
flowing from his taps. Paris then discovers that it has 
to rely upon the Seine at a moment when the river is at 
its lowest level. In view of the heavy influx of visitors 
during the Exhibition, the Municipal Council has been 
making special arrangements to provide the city with 
enough water, so that there would be absolutely no 
danger of the su ply failing. According to their calcula- 
tions there would not only be sufficient to. cover the 
maximum consumption during the day, but a big surplus 
would be available for flushing the drains in houses and 
for watering the streets. It would no longer be necessary 
to draw upon the Seine for any purpose whatever ; and 


ted | the morning has resulted in an economy which more 


and in any event the pressure is not sufficient to send the 

water up into the higher storeys. Some unfortunate : : 
householders are that they have not hada 
drop of water for several days. The Parisians urge that af 

as the supply was supposed to be regulated according to 
the maximum consumption during the hottest days of . 
summer, there is no excuse for any failure, and there is 

reason for believing that this reduction of — is due 

largely to the fact that the reservoirs of filtered water 

have been allowed to get very low on account of their 

being utilised for wee the streets and for industrial 

—— The municipal engineers are now hastening to é 
replenish these reservoirs, and when this is done it is | eae 
hoped that the company will no longer find it necessary Oe 
to restrict the supplies. It is at all events curious that me ee 
this action of the company in depriving Parisians of Tea ee 
water from eleven o’clock at night until six o’clock in 


than makes up for the deficit, but at the same time 

it represents a serious danger in the event of fire, as 

the pressure in the mains carrying the Seine water 
would not be sufficient for this purpose. As it seems ae 
impossible to utilise any new sources of water supply, ~ ee 
the suggestion is once more being made to bring water Ba 
from the Lake of Geneva, which would be carried to ie 
Paris by gravitation in sufficient quantities to supply 
the whole of the needs, and more, but this project 
has already been repeatedly rejected on account, mainly, eae 
of the difficulties that would arise with the Swiss Oe aan 
Government. 


Tue warships of the German navy are about to be 
fitted with wireless telegraphic apparatus, the system of Professor 
Slaby and Count Arco, — By this system it is claimed that messages 
have been transmitted over longer distances than with Marconi’s 
apparatus. Instead of the insulated conductor used at each end, 
asin the latter system, in the German apparatus a long wire cage 
is employed, which is connected to earth. The inveritors entirely 
chendon the use of self-induction or choking coils, and of mixed é 


metallic powders in the receiving organ called the coherer. 
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THE PARIS EXHIBITION—FOUR-CYLINDER COMPOUND LOCOMOTIVE, SOUTHERN ITALIAN RAILWAYS 


COMPOUND LOCOMOTIVE, SOUTHERN RAIL- 
WAYS OF ITALY. 


THE accompanying engravings give two views of one of the | 
most remarkable locomotives in the Paris Exhibition. It is | 
a four-cylinder compound engine with piston valves. In 
another impression we shall publish sections of this curious | 
engine. It is carried on six coupled wheels and a four- | 
wheeled bogie, with an unusually long wheel base. The | 
coupled wheels are 6ft. 4in. in diameter. The cylinders are 
15in. and 22-44in. diameter, with a stroke of 25-6in. The 
grate is 7ft. 2in. long by 4ft. 1lin. wide, giving a surface of | 
35 square feet. There are 273 tubes 13ft. 2in. long. The 
cylinders, two outside and two inside, are all arranged in 
front of the smoke-box, which is itself of great length, nearly | 
half as long as the boiler barrel. 

The engine runs with the bogie in front—that is to say, back- | 
wards, according to usual practice—and the front of the cab | 
is sloped off to reduce the resistance of the air. The tender | 
is simply a cylindrical water tank mounted on six wheels. 
Coal only is carried in the bunkers at each side of the cab. | 
Some engines of this type are fitted for burning liquid fuel. | 
The engine has been constructed at the Florence works of | 
the Southern Railway of Italy, and is intended for working 
the very fast and heavy traffic of the Adriatic lines. 

_ We shall give further particulars when we publish the sec- | 
tional drawings of the engine, which is of enormous | 
dimensions. 


| 


COALING WARSHIPS AT SEA. 


Ovt of several plans which have been tried for transferring 
supplies from one vessel to another on the open sea, the 
American naval authorities have found one which seems to 
be practicable, as the tests made of it have proved quite 
successful. This is the idea based largely upon the plans of 
naval constructor J. J. Woodward, elaborated by the Lidger- 


| wood Cableway Company, and depends upon an aérial cable- 


way for its operation. It is intended to be utilised by ships 
stationed at a distance of from 350ft. to 500ft. apart. .Possibly 


| it might work successfully at a greater distance but such an 


experiment has not as yet been tried. The vessels are 
connected by an ordinary cable, and the towing vessel gets 
under way at a speed ranging from 4 to 8 knots an hour 
according to the condition of the weather and the sea which 
is running. As speed of 5 knots in moderately rough water 
has been found sufficient to keep the cableway taut and to 
maintain the proper distance between the craft, unless a tide 
or some unusualcurrent isencountered. With the connection 
made between the ships, the work of erecting the cableway is 
begun. This occupies from one to two hours, the supports 
being a movable framework or shear poles on.the deck of the 
vessel coaled and one of the masts of the collier. 

The apparatus which has thus far been used may be described 
as follows :— 

An engine, with double cylinders and double friction drums 


| of special design, is located just abaft the foremast of the 
collier. 1t has two steam cylinders, 12in. by 12in.~ A fin. 
diameter steel rope is led from one drum over a pulley at the 
masthead, and thence to a pulley at the head of shear poles on 
the warship, and retuned to the other drum. 

The engine moves in the same direction all the time, and 
tends to wind in both parts of the conveying rope. Onedrum 
hauls in its part of the rope, and the other pays it out under 
tension by the slipping of the drum. A novel form of load 
carriage is supported by this rope. It is provided with a grip 
on the upper part and wheels to run on the lower part. This 
carriage carries two loaded bags, weighing 420 Ib. each, sus- 
pended from a bale which hangs in a hook below the carriage. 
An elevator takes the bags from the deck, hoisting them to 
the masthead. The conveyor carriagé; in coming in to the 
masthead, locks itself under the bale. As soon as the bale is 
released—by a man stationed on the trestlefrees—the engine 
operator hauls in the lower parts of the conveyor line. The 
upper part of the conveyor line is thereby drawn from the 
rear drum, slipping the specially contrived friction devices. 
Thus the carriage crosses from collier. to ship; the tension 
being sufficient _to ensure the bags clearing the water between 
the vessels. The rope is drawn in at a speed of 1000ft. per 
minute, and, if the points of support—masthead and shear- 
head—do not vary, the upper part will be drawn out, under 
tension of about 3000 Ib., at the same rate of speed. If, how- 
ever, the distance is increased during the transit of the load, 
the extra rope called for is given by the slipping of the upper 
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part from the drum. This increases the speed of the upper 
art. On the other hand, if the ships reduce the distance 
arti points of support, the speed of the upper part is 
reduced. 
When the carriage reaches the pulley at the shear head it 
collides with it—at reduced speed—and thus striking, releases 
the lower hook, and the two bags and their bale drop into the 
canvas shoot and slide to the deck of the warship. Loads 
drop in this manner at the rate of one per minute. The 
empty carriage is drawn back by the rear drum, the forward 
drum being thrown partially out of friction. : ‘ 
An auxiliary rope, known as the “ sea-anchor line,” is 
stretched above the two parts of the conveyor line and under 
a pulley on the carriage. This rope is attached by a “ knock- 
off hook” to the superstructure of the warship, and rests in 
a “saddle” on the shear head; thence it leads through the 
carriage, over pulleysat the head of the foremast and mainmast 
of the collier, and on astern several hundred feet into the sea. 


‘THE TRAVERSING CARRIAGE 


On the end of this rope a drag or “ sea anchor ”’ is attached, 
made of canvas in the form of a cone. This sea anchor is selected 
in reference to the speed with which the ships are to travel. 
In a smooth-water test, speeding at 6 knots, a drag 7ft. in 
diameter at the base isused. During the rough-weather trial, 
the same anchor seemed to give the required tension at 5 
knots, 

The sea-anchor line is to support the carriage, when empty, 
on its return to the collier. It permits the conveyor line to 
be slack, and prevents the overturning or twisting of the 
carriage. Doubtless at times it helps also to support the load 
in transit across, but photographic views, taken during the 
passage of the load show the sea-anchor line slack, thus 
demonstrating that the tension device on the conveyor lineis 
sufficient to sustain the load at a sufficient elevation during 
its transit. 

The tests, which were made by a board of United States 
naval officers, showed that from 20 to 25 tons of coal per 
hour could be delivered from the collier to the vessel even 
when the wind was blowing a moderate gale. The towing 
vessel—which, in this instance, was one of the American 
battleships—consumed from three to four tons of coal an hour. 
Consequently, the amount actually received into the bunkers 
ranged from 16 to 20 tons, which would be an average of 375 
tons in twenty-four hours. It is claimed that such a low 
speed would not be necessary in regular service, and that the 
vessels might proceed at a speed of from 8 to 10 knots an 
hour if inne. However, the consumption of coal on the 
towing vessel would be largely increased unless the collier 
could proceed under her own steam. There is danger, how- 
ever, that the proper distance to be maintained might then 
be lessened, and the cable would sag, which would cause a 
cessation of the operations. 

While one of the principal advantages claimed for the sys- 
tem is that a battleship or merchant liner can take on coal on 
a voyage without the necessity of entering the harbour, thus 
saving time, the process of transferring fuel can be carried out 
with a very small force of hands. One man is required at the 
hoisting engine, which is very similar to the steam winch now 
used for transferring cargo on board the modern merchant 
steamships. A squad of twenty men is required in the hold 
of the collier to fill the bags and deliver them to the deck, 
while another squad of from sixteen to twenty is used as 
passers to transfer the bags to the elevator. But one man is 
required ordinarily to do the overhead work, and is employed 
in the trestletrees of the collier, although two are employed 
when the weather is rough and the ship is pitching heavily 
for the purpose ofsafety. The only hands required on the re- 
ceiving ship are at the top of the platform or shearhead, to 
empty the bags into the canvas shoot and return them. There 
is a force of bunker trimmers in the hold. 

In the coaling of the battleship it was found that the loads 
could be transferred at the rate of one a minute without diffi- 
culty, owing to the speed maintained on the cableway. 
During the trial in a higher sea fear was expressed that the 
cables would become too taut by the rising of the vessels, that 
the supporting gear on the battleship between the mast and 
the collier might be sprung or carried away, but such was the 
plan of fastening that no damage of this kind was done. 
Although one vessel pitched so heavily that her bows went 
under water with every wave, the operation of coaling was 
conducted without difficulty, although the rate of loading was 


somewhat slower, the average being three or four tons per 
hour less. 

Special trials have been recently made by the American 
Navy Department of coaling vessels in dock from lighters or 
barges. The battleship Iowa has taken on board 1000 tons 
in 11 hours and 25 minutes, while as high as 125 tons 
an hour have been placed in her bunkers.. It must be 
understood, however, that this was accomplished by receiving 
the coal at seven different points, the crew being divided into 
as many divisions. The general plan pursued was to transfer 
it in baskets or bags through lines of men from the hold of 
the barge to the hatchways of the warship. Of course, the 
conditions are so radically different that no comparison can 
be made between this plan and that of loading at sea, which, 
of course, would be considered an emergency. 

The experiments which have been conducted by the 
Government with the system referred to have aroused such 
interest that a number of American ship owners are con- 


AT THE TRESTLE TREES 


sidering the idea of utilising the apparatus for supplying coal 
to liners at points where the harbours are too shallow to 
admit the placing of fuel on board their ships when loaded 
by the usual methods. It is understood that further trials 
are to be made by the Government with the view of furnish- 
ing meat and other provisions as well as necessary supplies 
while at sea. 


REPORT ON EXPLOSIVES. 


Tue twenty-fourth annual report of her Majesty’s Inspectors 
of Explosives for the year 1899 has just reached us. It appears 
that under the heading, ‘“Use as Miscellaneous,” the number 
of accidents is slightly less than that for 1898, namely, 127 
against 130, and the numbers killed and injured are also less, 
namely, 30 killed and 158 injured, against 34 killed and 177 
injured during 1898. The number of premature explosions is 
comparatively large, there being twelve from this cause. Of 
sixteen accidents caused by men returning too soon to the 
shot hole, several were due to hang fires. In one case the 
shot is said to have hung fire fortwo hours. Seven accidents 
were ascertained to have been caused by the use of an iron or 
steel implement for ramming in the charge—a proceeding 
which is strictly prohibited. Three accidents occurred from 
igniting the explosive when lighting the fuse. This is a class 
of accident which can only, as a rule, happen when loose 
gunpowder is used, and could be almost entirely prevented by 
using the powder only in the form of cartridges. In one case, 
however, the match ignited powder which was said to have 
been in a shot hole, and not spilt near it, as in the other two 
cases. Two accidents occurred in the re-charging of shot 
holes after blowing out shots, without allowing a sufficient 
interval to elapse. Here, again, probably, loose gunpowder 
was used. Accidents in the removing of débris are somewhat 
common. With nitro-glycerine explosives, it often happens 
that an unexploded portion of the charge is fired by being 
struck by the miner’s pick, and the majority of the accidents 
in this group occurred in this way. In four cases, however, 
there had been miss-fires, and in these, no doubt, it was the 
detonator which was struck by the pick. Two of these latter 
cases were with nitrate of ammonium explosives. Under the 
heading of “‘ Boring into Unexploded Charges”’ are grouped 
accidents in which either a fresh hole was being bored near 
a miss-fired shot or where boring was carried ovt in an old 
hole not believed to contain explosive. They differ, therefore, 
from those accidents where, contrary to rules, attempts are 
made to bore out miss-fired shots, and are more akin to the 
previous group. One accident occurred in preparing a charge, 
but the exact cause was not ascertained. A second accident 
of the same kind comes under the heading of “ Accidents in 
Keeping,” as it involved the whole of the explosive con- 
tained in registered premises. Three accidents are recorded, 
the causes of which were not sufficiently ascertained to enable 
them to be placed in any of the above groups. 

The largest group of accidents not immediately connected 
with*blasting is that under the heading of “ Playing with 
Detonators.” The number of accidents of this class has 
again increased, being twenty-two as against fifteen during 
1898. Of these five were caused by grown-up persons, some 
of whom certainly knew the dangerous nature of the articles 
they were dealing with, and, therefore, deserve no pity. The 


remainder occurred with detonators which had got into the 


hands of children. In the last annual report means were 
suggested by which the number of these accidents might be 
diminished, and since that report was written the matter 
has been carefully considered, with the result that rules have 
been inserted in the Explosives in Coal Mines Order of 
July 24th, by which detonators are to be issued only to shot- 
firers, and to be safely kept by them. These rules came into 
force on October 1st, and apply to all coal mines. It is 
perhaps too soon to judge of the effect of such rules, but at 
most they can only affect certain distriets. If the number of 
such accidents does not decrease during the current year, 
the inspectors consider that the alternative suggestion in their 
last report, viz., that of rendering the detonators less attrac- 
tive in appearance, should be tried. It is recognised that 
the difficulty of carrying out this suggestion may be con- 
siderable, and that it will involve some interference with the 
trade; nevertheless the inspectors regard the matter of so 
serious a nature as to require that such difficulties must be 
faced. It is true that accidents of this description rarely, if 
ever, lead to loss of life, but it must be remembered that un- 
fortunate children who lose fingers and sometimes a hand 
from the explosion of a detonator are thereby handicapped 
in the struggle for existence, which in this country is 
becoming year by year more severe. 

Two accidents occurred in private houses, caused by an 
explosive being present in coals which were thrown on the 
fire. This class of accident is, fortunately, not common, 
but the importance of examining coal as it is issued from 
the mine, to ensure that no unexploded cartridges escape 
detection, cannot be too strongly urged. From the improper 
thawing of nitro-glycerine explosives there have been three 
accidents during the year, gelignite being the explosive in 
each case. So much has been said in former reports on the 
dangers of using any but the recognised method of carrying 
on this operation, that it is scarcely necessary to do more 
than call attention to the numbers of persons killed and 
injured by accidents from this cause since the Act was passed. 
These now amount io sixty-eight killed and ninety-eight 
injured. Every one of these accidents would have been pre- 
vented by the use of the proper warming-pans. It may be 
mentioned that a circular letter was addressed to chief con- 
stables on March 1st, 1898, advising them to withhold police 
certificates from persons who persistently disregard warnings 
as to the necessity of providing the proper means of thawing. 
One accident occurred which was said to have been caused 
by the breaking of a gelignite cartridge in a man’s hand. 
We should at once have rejected this explanation as too 
improbable, were it not for the fact that in previous years 
accidents have been attributed to the same cause. If the 
explanation is correct, violence must have been used in 
breaking the cartridge, which may have been frozen at the 
time. Two accidents were caused by the illegal manu- 
facture of explosives. The first occurred in pressing an 
experimental explosive in a hydraulic press, and the second 
in the illegal manufacture of coloured fires on Guy Fawkes 
day. The latter caused one death and injury to six persons. 
The last czuse on the list is somewhat unusual. A man was 
injured whilst making alterations in a shed which had 
formed part of a toy firework factory, which had been sold 
on the death of the occupier. In some manner he caused 
the ignition of the contents of a box, in which there was 
probably a remnant of amorce composition. 


JAMES WILSON. 


Tue death of Mr. James Wilson, C.E., engineer to the 
Edinburgh and District Water Trust occurred somewhat sud- 
denly on the evening of 21st inst, after his return to Edinburgh 
from the inspection of the Talla waterworks, to which, when 
completed, the Scottish capital will draw its chief supply. Mr. 
Wilson began his professional career in Glasgow, and was 
for some years in the office of Mr. James Gale, C.E., water 
engineer for the city of Glasgow. Here he gained much ex- 
perience in the construction and maintenance of public water- 
works. In1868 he was appointed to the position of engineer 
and superintendent of the Greenock Water Department, a 
post which he filled with acceptance for the long period of 
twenty-five years. During this time he supervised the con- 
struction of the Gryfe waterworks, and the extension in 1876 
of the Loch Thom works, the latter of which he also designed. 
That Mr. Wilson was an expert in all matters pertaining to 
the proper laying out of works for water supply is evidenced 
by the fact that he was consulted, and for most part had 
charge, regarding the schemes for water supply to most of the 
Clydeside towns and watering places, an example of this being 
the es waterworks which supply the county town of 
Ayr. r. Wilson left Greenock in January, 1894, for Edin- 
burgh, to join the well-known firm of civil engineers, J. and 
A. Leslie and Reid, and on the death of Mr. Alexander Leslie, 
the remaining partner, Mr. Reid took Mr. Wilson as partner. 
On Mr. Reid’s death, six months ago, Mr. Wilson was 
appointed by the Edinburgh and District Water Trustees 
engineer to the trust. He leaves a widowand a family of four 
sons and one daughter. 


New Ottawa River Bripce.—A new bridge is to be built across 
the Ottawa River at Ottawa, Canada, for combined railway and road- 
way use, connecting the cities of Ottawa and Hull, and giving the 
Ottawa and Gatineau Valley Railway access to the former. One 
of the peculiar difficulties encountered in sinking the piers was a 
deposit of sawdust and timber refuse 50ft. to 60ft. thick above the 
bed of the river, formed by the refuse of the great sawmills on 
the river. This water-logged material was very difficult to handle. 
The bridge will have a cantilever span of 1049ft. over all, with two 
flanking spans of 247ft. and 140ft. The trusses will be 21ft. apart 
in the clear, with a single railway line and two footwalks between 
the trusses, while astride the trusses will be two roadways, each 
of which will have a line for the electric tramcars. The cantilevers 
form two shore spans of 247ft., and a channel span of 555ft. Qin. 
Open tiraber caissons were sunk for the piers, the pockets being 
loaded with stone, and the sides built up as the caissons sank. 
The sawdust was excavated by clamshell dredges, with buckets of 
1} cubic yards capacity, working in wells in the caissons. The 
sides of the excavations so made stond with vertical faces. When 
rock was reached, divers cl d the bottom, and levelled off the ~ 
surface by diamond drills and light blasts. A maximum depth 
of 72ft. below low water was thus reached. The caissons were then 
filled with concrete, upon which are built the stone piers, 60ft. 
high, 9ft. by 33ft. on the top. The concrete was deposited in 
closed boxes or buckets of 14 yards capacity, the doors remaining 
closed until the box had reached the bottom, so that the concrete 
could not disintegrate Bae through water. At the piers the 
cantilever trusses are 90ft. deep, the roadway being 30ft. above 
The shore arms are 247ft. long, and the channel arms 
308Fft. — the centre suspended span, The width 

over all, 


the pier. 
123hft., leavi 
of the floor is 
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RAILWAY MATTERS. 


Tue net return on the capital cost of the railways open 
in India last year was 5°32 per cent. 

Tue friction amongst the Barry railway men has been 
allayed by a concession of 1s. per week advance. 


Tue Great Eastern Railway dividend for the half-year 
just closed is 2 per cent. Last year the dividend was at the rate 
of 3g per cent. 

A DIVIDEND of £1 12s. 6d. per cent. has been declared 
on the London, Brighton, and South Coast stock, as against 
£2 7s. 6d. for the last half-year. The coal bill increased during 
the half-year by £15,800. 

TuE directors of the Lancashire and Yorkshire Rail- 
way recommend a dividend for the past half-year at the rate of 
44 per cent. per annum, as against 5 per cent. per annum for the 


corresponding period last year. 

Tue main line of the underground Metropolitan Rail- 
way of Paris was opened to the public on Thursday, the 19th inst. 
The trains ran at intervals of ten minutes, and the journey from 
Vincennes to the Bois de Boulogne was performed in twenty 


minutes, 


Tur train service from Cardiff, Newport, and Hereford, 
vid the Cambrian, to Aberystwith, is now working with full vigour 
and without a hitch. The attention paid to the London arrange- 
ments with Llandrindod is such that the season promises to be 
more than usually successful, and lodgings even of the best class 
are at a premium. 


Ar-a meeting of the Kidderminster Rural District 
Council held last week, a resolution was adopted recommending 
the Worcestershire County Council not to sanction the Kidder- 
minster and Bewdley Light Railway, unless the promoters agreed 
to make the road for the entire length of the railway 30ft. in width, 
exclusive of the footpath. - 


On the 81st of March, 1900, the length of railways in 
India open for traffic was 23,780 miles, of which 1275 were opened 
in 1899-1900. The total length sanctioned .was 26,782 miles, of 
which 71] were sanctioned during that year. The expenditure on 
railway construction for which the Government undertakes finan- 
cial responsibility or gives a direct guarantee, amounted to 
£5,894,746 in 1898-9, is estimated at £6,188,500 in 1899-1900, and 
£4,872,300 in 1900-1. 


On Monday last the Earl of Je conducted an 
inquiry on behalf of the Light Railway Commissioners, at Kingston, 
into an application by the British Electric Traction Company for 
an order authorising it to construct tramways in Kingston, Coombe 
and Surbiton district. All the local authorities strongly opposed 
the application, and after hearing preliminary objections, Lord 
Jersey stopped the inquiry, stating that the Commissioners could 
not over-rule such opposition. 


Tue Central London Railway will be opened for public 
traffic on Monday, the 30th inst. ins will begin running from 
Shepherd’s-bush at 5.15 a.m., and from the Bank at 5.20 a.m., 
stopping at all stations ber Bond-street, the opening of which 
is temporarily deferred. e fares from 5.15 to 7.30 a.m. will 
be 2d. return any distance, and from 7.30 a.1n to 12 p.m., 2d. single 
any distance. For the convenience of the arora books of twenty- 
four single-journey tickets will be sold at all stations. 


THE accounts of the South-Eastern Railway for the 
half-year ending June 30th show a balance which admits of the 
payment of a-dividend at the rate of £1 7s. 6d. per cent. per 
annum on the ordinary stock, leaving a balance of about £5200 to 
be carried forward. n the & ferred ordinary stock an interim 
dividend can be paid of £1 7s. 6d. per cent. for the half-year, the 
amount in arrear of £1 12s, 6d. per cent. will be added to the 
dividend upon this stock for the second half-year. The dividend 
a year ago was at the rate of 24 per cent. per annum, and £1100 
was carried forward. 


Waite a fast Great Western train was proceeding, a 
few days ago, between Garnant and Brynamman, in South Wales, 
it was charged by a bull. One of the coaches was thrown off the 
line and the engine slightly damaged, while the infuriated beast 
was cut to pieces. The passengers were greatly alarmed, but no 
one was injured. Another accident of a similar nature is reported 
to have occurred on Saturday near Resolven, South Wales, on the 
Great Western Railway, when a train dashed into some heifers 
which had strayed on to the line, One of the animals was killed. 
The train was pomp? stopped, and it was found that the pas- 
sengers had escaped urt. 


A Lonpon and North-Western passenger train from 
Blackpool to Dewsbury on Tuesday last left the rails as it was 
passing Amberswood Junction, near Wigan. The engine and suc- 
ceeding carriages appear to have taken the points correctly, and 
then, from some cause which is at present a mystery, they left the 
rails, and after ploughing their way for thirty or forty yards the 
engine fel] on its side and several of the coaches went headlong 
down a steep embankment. The brake van which led the way was 
completely shattered. The driver and one passenger were killed 
and several other persons injured. It is supposed that the acci- 
dent was caused by the excessive heat, which caused the rails to ex- 
pand and become distorted. 


In view of the great increase in the passenger traffic 
with the Continent which was expected to be caused by the Paris 
Exhibition, the following figures will be of interest, showing the 
number of persons carried over the popular routes for the first six 
months of the year:—Between Dover and Calais the number of 
area. 6 was 134,103; between Folkestone and Boulogne, 58,879 ; 

tween Newhaven and Dieppe, 88,017 ; and between Dover and 
Ostend, 37,859. Comparing the returns of the first half of the 
current year with the corresponding figures of 1889—the year of 
the last Paris Exhibition—the Dover-Calais 1900 figures show an 
increase of only 362, whilst the Folkestone-Boulogne total is 
16,936, and the Newhaven-Dieppe figure 38,790 higher. 


CommencinG with August, the Pennsylvania Railroad 
Company intends to take over under lease the Allegheny Valley 
Railway and the Western New York and Pennsylvania Rail- 
way, thereby adding about 829 miles to the lines in the system 
The and the Western New York and 

ennsylvania lines will be operated by the Pennsylvania Railroad 
proeee, except the small portion of the Western New York and 

‘ennsylvania between New Castle and Oil City. This will be 
operated by the Pennsylvania lines west as of the Erie and 
Ashtabula division, the Western New York and Pennsylvania 
having trackage rights over the thirty miles of this branch from 
Stoneboro to Oil City, which part is owned by the Lake Shore. 


TuE Bill-promoted by the London County Council, by 
which the Council seek power to use electricity as motive power 
on tram lines which they own and hope to obtain in the metropolis 


under the Tramway Acts, came before a Select Committee of the 


House of Lords on Monday. It was stated that the Council 
already own over 70 miles out of the 115 miles of line which exist 
in London, and by 1911, if their present policy of purchase is 
pursued, they will have acquired the remainder. e Bill was 
pene by the South Metropolitan Gas Company and the Lambeth 

ater Company, who feared that the proposal would cause 
electrolysis of their mains ; and by the Lambeth and Wandsworth 
local authorities, who urged that they were not given adequate 
protection under the Bill. Eventually the Committee phone the 
preamble, sub: to certain provisions being inserted for the 
protection of the gas and water companies, 


NOTES AND MEMORANDA. 


Tur following plan for the tempering of tools has been 
recommended by a French technical paper :—'The tools are heated 
to dull redness and are then plunged two or three times into a 
mixture made by dissolving 10 parts by weight of rosin in 5 parts 
of fish oil, and stirring rope? parts of melted tallow. The tools 
are then re-heated to dull redness and plunged into cold water. 


Ar a meeting of the Aéronautical Society held last 
weck, Mr. P. T. Alexander, who was present at the recent trial of 
Count Zeppelin’s flying machine, stated that the experiment, so 
far as it went, was a success, The machine went at a speed of 
eighteen miles an hour for a short time against a wind which was 
blowing about sixteen miles an hour, but unfortunately the steering 
Sort went wrong after it had travelled 34 miles. Its stability was 

‘ect. 


A Wurreneap torpedo, fitted with a war head and 
aon with 901b, of gun-cotton, was recently fired by a vessel in 
the United States navy for a test. The firing was off the south 
end of Prudence Island, in Narragansett Bay, the “a being a 
rock on the shore, and the range was 600 yards, e torpedo 
made a fine run, striking the rock under water. Besides blowing 
it all to pieces, it sent a column of water high up in the air. The 
test cost the Government 2500 dollars. 


Out of the fifty-six counties which comprise the State 
of Colorado, thirty-eight may be said to produce the precious 
metals, together with lead and copper. The most important of 
these counties, however, asshown in the statement by the State 
Bureau of Mines for the year ending December 31st, 1899, are 
thirteen in number, as follows :—Boulder, Chaffee, Clear Creek, 
ha Lake, Ouray, Park, Pitkin, San Juan, San Miguel, Summit, 
Teller—Cripple Creek district—and Mineral. 


Tue Home Secretary has given notice that he has made 
an Order applying the provisions cf Section 40 of the Factory and 
Workshop Act, 1895, to factories and workshops in which pens are 
made ; also that he proposes at the expiration of forty days to 
make an Order allowing warehouses forming part of factories or 
workshops in which bright or burnished metal goods are made to 
be treated as separate factories or workshops so far as regards the 
period of employment of children, young persons, and women. 


Repiyinc to a question asked in the House of 
Commons the other day: Mr. Ritchie said the exports of coal, coke, 
&c., from the United Kingdom to the following countries in the 
eleven months <a May 31st, 1900, were:—France, 6,989,313 
tons ; Germany, 4,973,684 tons ; other parts of Europe, approxi- 
mately, 19,000,000 tons. The amounts of coal exported from the 
United States to those countries in the same period were :— 
France, 26,336 tons ; Germany, 2126 tons; other parts of Europe. 
138,645 tons, 


THE destructive action on iron of free carbonic acid in 
water has recently been considered by Herr 0. Krihnke, whose 
report appeared in a German paper. The author analysed the 
town’s water of St. Johann, and found it to be pure and soft. 
The free carbonic acid amounted to 38 per litre, and three 
months earlier it had been as high as 24 rms. per litre. This 
water reduced the diameter of an iron pipe from 26 mm. to 7 mm. 
in a short time, owing to the formation of a brown crust, whi 
the pipe itself was corroded to a depth of from 1 mm. to 3°5 mm. 
Tested in a closed vessel, this water was found to dissolve wrought 
iron very we with formation of ferrous bicarbonate. On ex- 
posure to the air, ferric hydrate was precipitated and carbonic 
acid regenerated. 


Tue Committee appointed by the American Railway 
Master Mechanics’ Association to consider the relative advantages 
of electricity and shafting for driving for railway shops recently 
presented its report. The conclusions arrived at were :—(1) Ina 
small shop, —-t of practically one building, having an equip- 
ment of small tools for light work only, electric transmission will 
not be found a paying investment. In such a shop, however, an 
electric lighting dynamo will be a convenience, and may be utilised 
to run a few labour-saving electric tools. (2) In an extensive rail- 
way shop plant the installation of a ventral power station and 
electric transmission will always be found advisable, as it will not 
only result in the most economical system in respect to operation, 
but will make possible far more important shop economies, 


Some novel experiments are about to be carried out from 
a balloon by the Rev. J. M. Bacon, of Coldash, Newbury. Mr. 
Bacon, accompanied by a distinguished naval officer, will attempt 
to establish communication with a town far distant from the start- 
ing point of his balloon. The experiment will have two chief ends 
in view: (1) To transmit to earth ‘collapsing drum ” signals over 
several miles ; (2) to determine how far the diverse winds blowing 
aloft can be utilised to conduct a balloon sufficiently nearly in a 
required direction. Throughout the — and at all heights, 
slowly descending bodies will be discharged, abelled with directions 
to finders, by which the main drifts of the upper currents may sub- 

uently be traced. In brief, the idea is to determine the possi- 
bility of conveying messages to an isolated town, such as Mafeking 
was during its siege. 

VuucaniTE or ebonite nails — Hartgummi - Nagel— 
having the advantage that they can be used in many cases where 
iron nails would be out of place, have been brought out by a Ham- 
burg firm. These nails are not attacked by oxidation or chemical 
agents, are bad conductors of electricity, and unaffected by mag- 
netism, so that their use is quite indicated for many purposes in 
connection with mining. With vulcanite nails there is no fear 
of electrical leakage, as is always the case with metal nails; and 
vulcanite hooks can be used for hanging conductors, while the in- 
sulation of the latter is less likely to be impaired. Moreover, the 
property of not conducting electricity and of being insensible to 
magnetic influence renders the use of these nails invaluable for 
laboratory pu' , and also in connection with the manufacture 
and use of explosives. 


Tue temperature of the free air is the title of a paper 
communicated by Dr. Hergesell to Part V. of Peterman’s 
Geographische Mitteilungen. e author’s observations show that 
even at a height of a few hundred metres there is a very small 
diurnal range ; at night time it amounts, in some ascents, to only 
a few tenths of a degree, and in the day time, at about 800 
metres, to some 3 deg. or 4 deg. Cent., when solar radiation is 
unobstructed. On cloudy days, and in the mean values, the daily 
amplitude is much less, With respect to the vertical decrease of 
temperature, the results of thirty setsof observations show thatin 
all levels up to 10,000 metres an extremely varying temperature 
obtains, according to the season of the year and the conditions of 
weather. The decrease at that height reached or exceeded 40 deg. 
Cent. in all cases, but no fixed rule could be laid down as to the 
regular decrease with altitude. 


Tue final trial trip of the United States battleship 
Kentucky took place recently. On the first day she steamed for 
six hours at about 14 knots. On the second day the supreme test 
was given, and every gun on board was discharged at least twice 
from the big 13in. and 8in. guns in the double turrets down to the 
1-pounders on the rail and the Colts and Maxims in the fighting 
tops. The first shots were fired with the guns at level, and the 
second shots at the extreme elevation in nearly gy case, so as to 
exert all the strain possible. The big guns in the two turrets 
have anextreme elevation of 15 deg., but they were pointed up to 
13 deg. only on the second shots. The four guns in the after 
turret were fired simultaneously ; the discharge and subsequent 
concussion were described as being more terrific than at of 
the sort they had experienced before. The only defect to 
have been a slight jamming of the Colts, 


MISCELLANEA. 


Tue new floating doek for Dar-es-Salaam, built at Kiel 
to the order of the German Government, is now on its way out. 
It will take vessels up to 1800 tons deadweight. 


A vIsiItT was made by the members of the Society of 


‘Model Engineers, on Saturday, July 21st, to the pumping stations 


of the Southwark and Vauxhall Waterworks at Hampton. 


Tue Great Western mail steamer Ibex, which was 
sunk off Guernsey in January last, was successfully raised on 
Saturday morning, towed to Guernsey harbour, and beached. 


One of the smallest labour struggles is now on at 
the Swansea Docks. The strike is for one halfpenny per hour. 
The men are employed on the North and South Dock entrances. 


Tue Canada-Jamaica Steamship Company has sub- 
mitted to the Legislature a scheme for the establishment of a 
bmn line of boats between Canada and the southern ports of 

amaica. 


A NEW twin-screw steamer for the Norddeutscher 
Lloyd’s Chinese coasting trade was launched at Bremerhaven on 
the 10th inst. She is about 2000 register tons gross, and was 
named the Nuen Tung. 


On Monday a breach occurred at the west end of the 
Assiout Barrage works on the Nile. There was no loss of life, and 
no damage was done to the completed work. The gap, which is 
32 metres wide, will be repaired forthwith. 


Srx of the Norddeutscher Lloyd boats — Aachen, 
Dresden, Halle, H. H. Meier, Rhein, and Strassburgh—and four 
of the Hamburgh-American liners—Adria, Batavia, Phinix, and 
Sardinia—have been chartered by the German Government for the 
transport of troops and munitions of war to China, 


In the Royton district of Lancashire thirteen cotton- 
spinning companies, the owners of over one million spindles, have 
resolved to curtail production by stopping their mills for a fort- 
night. This action has been taken owing to the low prices and 
o searcity of cotton, as well as on account of the poor demand 
or yarn, 


A Beteran mining expert visited the Kent Coalworks 
at Dover last week on behalf of a Belgian syndicate, who are 
negotiating for the purchase of a large interest in this undertaking, 
It is stated that the Belgian syndicate is really connected with a 
French syndicate, who recently purchased a large block of shares 
in this property. 

WE hear that Mr. Frank W. Young, who has for the 
past twenty-three years been headmaster of the Science Depart- 
ment of Dundee High School, and for nine years director of 
studies at Dundee Technical Institute, has been appointed Inspec- 
tor of Science and Technical Schools, with Glasgow or Edinbutgh 
as his headquarters. He will enter upon his new duties on Ist 
September. 


REPRESENTATIVES of the various Scotch steel works 
conferred together in Glasgow on perce 4 as to the advisability of 
prolonging the Fair Holiday period, which under ordinary circum- 
stances should have ended on the 23rd, on account of the abnormal 
level of prices ruling in the coal trade. It was agreed to postpone a 
general resumption of work until next week, except in the case of 
one or two works where there are some orders very pressing. 


Tue Spitfire, destroyer, has arrived at Portsmouth from 
Chatham to have a new gun-mounting tried by the officers of the 
Excellent. The mounting is practically the same as was tried in 
the Bloodhound some years ago, By its means, no matter how the 
vessel may pitch or roll, the gun is always on a steady platform. 
This is done by the use of valves and pistons on the gyrosco 
principle, and which instantly counteract any tendency on the 
es of the gun to follow the action of the ship. A 6-pounder has 
n selected for the trials. 


An explosion occurred on the afternoon of the 24th 
inst., at the gasworks of the Great Central Railway Company, 
Sheffield. The works, which adjoin the main line, are used for 
the manufacture of oil gas to supply the illuminant for passenger 
trains on the company’s system. At the time of the explosion 
four men were engaged at the works, and one of them, named 
Charles Thomas, a stoker, aged 26, was burnt to death. Thomas, 
it is thought, would have escaped Lad he fled with the rest ; but 
it is believed that he heroically tried to stop the engine to avert 
disaster, and thus sacrificed his life, 


Ws hear that the Brown-Boveri-Parsons Syndicate have 
received an order from the Frankfort Corporation for a 4000 horse- 
power single-phase turbo-alternator for the extension of their central 
station ; the actual capacity of which is four 500-kilowatt units and 
two 1000-kilowatt units, while two more 1000-kilowatt units are 
ns erected. The turbo-alternator will run at a spead of 1360 
revolutions per minute, giving current at a tension of 3000 volts. 
It is to be capable of giving its full output of 4000 horse-power 
when working on an inductive load naving a power factor of 80 per 
cent. The alternator is to be provided with a special winding by 
means of which it can generate three-phase current, in which case 
its output is to be 5000 horse-power. 


A REPoRT on the trade of Chin-Kiang for the year 1899, 
reparsd by Acting Consul Willis, has just been issued by the 
The Treaty of Chin-Kiang is situate some 
150 miles from the mouth of the Yang-tsze River, and is accessible 
to ocean steamers at all states of the tide. The total net trade of 
the port was £3,853,790, as compared with £3,306,222 in 1898, and 
£3,587,721 in 1897. Mr. Willis adds that ‘“ geographically Nankin 
cannot compare with Chin-Kiang as a distributing centre, and 
until railways are built—two are projected, one connecting Nankin 
with Soochow and Shanghai, and one with the mining districts in 
Shansi—it would seem that the trade of the new port will be 
merely local, confined to the city itself and its immediate 
surroundings.” 


Tue construction of a new floating dry dock for 
Bermuda has been commenced at Wallsend by G. 8. Swan and 
Hunter. It is being built on the Clark and Stanfield self-docking 

rinciple, and will be larger than the Havana and Stettin docks, 
The extreme dimensions of these three docks are as follows :— 
Havana, length, 450ft., breadth, 109ft.; Stettin, length, 510ft., 
breadth, 110ft. 8in.; and the latest. one, which is intended for 
Bermuda, will be 545ft. in length and 126ft.in breadth. Theclear 
width of the entrance of the latter will be 99ft., and the dock will 
be capable of admitting a vessel drawing 33ft. of water, the depth 
of water provided for the dock itself being 52ft. The total height 
of the walls of the dock from the bottom of the pontoon is 
and its total lifting capacity 16,500 tons. 


In answer to an interrogation in the House of Lords 
last week, respecting the progress made with the construction of 
Government docks at Gibraltar, Malta, and Hongkong, the Earl 
of Hopetoun said full information as to the progress made with 
these works up to the end of February of this year will be found 
in the First Lord’s statement accompanying the Naval Estimates 
for 1900-1. Since that time a further length of 1000ft. of the 
detached mole at Gibraltar has been brought above water level. 
The dam for No. 3 Dock has been completed, and the enclosed area 
is being pumped out, The progress made with the works generally 
is satisfactory. It is not expected that a contract for the con- 
struction of the new docks at Malta will be let before November 
next, but in At the of the site is 
proceeding rapidly. At Hongkong the in works are in process 
of construction, but the dock cannot be begun until further pro- 
groan has been made with the reclamation, 
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correspondents that letters of inquiry addressed to the public, and intended 
insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to ir destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tae ENGINEER, or containing 

questions, d be accompanied by the name and address qy the writer, 

not necessarily for ication, but as a proof of good faith. No notice 
whatever can be t QJ anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


G. B. gy me aie Po lishers of the Naval War Game are Sampson, 
Low, Marston, and Co., Fetter-lane, London. 

D. S. (Sunderland).—The Blechynden boiler was fully described and 
illustrated in THz EnaineEr for October 25th, 1895, 

C. W. (Kettering).—The Belleville boiler of H.M.S. Powerful was illus- 
trated and described in Taz Enc1ngER for October 2nd, 1896. 

R. H. M. (Eastbourne).—The engineers of the Bexhill and St. Leonards 
light railway are Messrs. Kincaid, Waller, and Manville. The contract 
is, so we understand, not yet let. 

G. W. G.—We believe that Spon’s publish a small book on the subject 
which may answer your ak ap You will find a good deal of infor- 
mation about bronzes in Ure's dictionary. 

A. M. J.—There are a few small tide mills in use, nothing on a large 
scale. The places where a large installation could be put up at any- 
thing short of a prohibitive capital outlay are very few. 

W. G. H.—There are a dozen ‘‘brass” alloys, by which you mean, no 

doubt, copper alloys, which will stand fo! Bull’s metal, Parson's 

metal, phosphor bronze, manganese bronze, &c., will stand stamping 
and forging to almost any extent. If you will say precisely what you 
want we can give you more precise information. 

. W. G.—There is no guide-book to the engineering section at Paris, 

but the official catalogue of Group IV., which can be purchased at 

many of the kiosques and stalls in the Exhibition, will give you the 
names and addresses of exhibitors, and will help you to find their 
stands. Maps of the sections are given in the ks. 

Vutcan (London).—It is impossible to give you advice. There are two 
courses open to you, either to fight the union, through your ee. 
under the Truck Acts, or to give way and let the whole matter drop. 
Which is the better course you must judge for yourself. It seems a 
pity that you should have raised the question at all, seeing how very 
difficult it is for a foreman to live in peace with union hands. 

J. H, (Old Charlton).—If the casting was quite sound and of good quality 
it would stand a pressure of 60 Ib. to the square inch with safety.. But 
so much depends on quality, and the form of the various angles where 
the flange joins the partially-spherical portion, that we do not think 
it would be safe to put the pressure named on the cover. The bolts 
are strong enough. You might put the pressure on a hundred times 
safely, and then have a disastrous explosion. The safestand shortest way 
is to put on a hydraulie pressure of 100 Ib. to the square inch. Ifthe 
= stands this, then you can put on 601b. steam pressure with 

ety. 

W. L. (Merla).—_({1) The water is wholly unsuitable for use in any boiler. 
The only possible method of improving it consists in boiling it before 
it is used, in a separate tank. In that way most of the sulphate of 
lime and magnesia will be thrown down. Some improvement might 
be effected by treatrient with milk of lime, but we doubt it. If you 
have an old cylindri:al boiler, partly fill it with rough stones, like road 
metal or shingle, pais the water through this, raising the temperature 
by exhaust steam if you have it. You will find that a great part of the 
deposit will collect on the stones, which can be changed from time to 
time. (2) G. Sanford, 20, Cullum-street, E.C.; B. Blount, Testing 
Works, Broadway, Westminster. (8) The roaring is caused by ‘‘a hole 
in the fire” asa rule. _ It can always be stop, by opening the fire- 
door or admitting a little air over the fire. Many engines ‘hum ” or 
“roar” when the air is damp, and at no other time. 


INQUIRIES. 


ALUMINIUM AND CAST IRON. 
ry any reader tell me the best way to alloy aluminium with 
ron 


July 17th. L. W. 


GAS FROM OIL. 

Srr,—Can any of your readers give me any information as to a system 
of preparing gas from oil known as “‘ aerogeen gas?” is, it is said, 
the invention of a Dutchman, and has been taken up by an English firm. 
I am anxious to find out the name of that firm. 

Antwerp, July 28rd. L. A. 


ERRATUM. 
In the description of the Contral London Railway generat: 
our issue of June 29th, the cooling towers were acciden stated 
being of the Klein pattern. They are of the Wheeler-Barnard design. 


station in 
as 


DEATH. 


On the 18th inst., at 4, Westminster-mansions, 8.W., Henry Law, 
.1.C.E., F.8.I., aged seventy-six years. 
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SPEED IN THE NAVY. 


On the fifth page of Mr. Goschen’s ‘‘ Memorandum 
Respecting Water-tube Boilers,” the following passage 
occurs :—‘‘ In the design of machinery for a man-of-war 
the main problem is how to combine certain conditions 
of armament, protection, coal endurance, &c., with suffi- 
cient speed to catch the enemy’s ships when they are 
sighted at sea.’ Ostensibly this proposition is sound. 
When it is carefully examined, however, it will be found 
open to criticism. Indeed, it would not be difficult to 
show that the policy of construction which it represents 
is not the best that can be adopted. Let us consider 
what this last sentence of the passage means. We 
have first to understand the nature of the work 
to be done. The last thing that an unarmoured 
cruiser can desire is to run up to and attack a battle- 
ship. If, on the other hand, the craft discovered 
is also a cruiser, it, in the first place, savours of 
conceit to take it for granted that the enemy will want 
to run away ; and, in the second place, it is by nomeans an 
easy thing to catch a fast cruiserif she doesrun. Thus, 
if 10 knots ‘separated them when they ‘first sighted each 
other, and one ship could run at 20 knots and ‘the other 
at 21,no less than ten hours would be required to brin 

ursued and pursuer alongside, and some 200 knots swonald 

e traversed in the chase.. In other words, it appears to 
be impossible at the present day to give any ships that 
commanding speed held by Mr. Goschen to be essential 
without making a sacrifice of some other qualification at 
least as important. But, whatever the speed decided 
upon as being the best, we hold that it should be a real 
sea speed, which can be maintained for a period of at 
least sixty hours, the ship at the end of the time being 


uite fit to go on running at that speed for some distance 
her, or at least to have her machinery and engine- 
room staff in fighting trim. 

Now, within the last few years the Admiralty have to 
some extent recognised the propriety of this stipulation, 
and a sixty hours’ run forms part of the preliminary 
machinery trials of the ships of the British Navy. But 
the Admiralty are not content with this, and insist on a 
spurt of a few hours’ duration besides, andthe speed then 
attained is too often put forward as the true speed of the 
ship. The theory is that if she has made, say, 22 knots 
once, she can make 22 knots again, and that not once - 
more or twice more, but at any time during warfare that 
such a speed is found desirable. If, now, we examine the 
reports of trial trips, and those of the subsequent per- 
formances of the same ships in service, we shall usually 
find wide discrepancies. A certain high velocity has been 
attained on a trial trip, and never reached subsequently. 
These trial trip speeds convey a false impression, and for 
that reason they should not be officially recorded as in 
any shape or way representing the true power of the ship. 
A comparison is very often drawn between the machinery 
performances of a ship of war and those of Atlantic 
liners, much to the disparagement of the former. 
Such a comparison may be usefully made within 
limits, but it must not be pushed too far. There is, 
or at least there ought to be, some speed at which 
a cruiser or a line-of-battle ship is able to make a run, 
say, across the Atlantic, with regularity of daily perform- 
ance, just in the same way that the Campania or Etruria 
can run Atlantic passages; and it is quite fair and useful 
to compare the performance of the two ships on this 
basis. But it is not fair to expect that for a given power 
the speeds will be the same, or that the costs of the 
up-keep of the machinery will be identical. It anfor- 
tunately happens that very little is known as to the speed 
at which any ship in-the Navy can run for, say, 3000 
miles ; and what little is known is very far from reassur- 
ing.- The machinery of all fighting-ships—not those of 
Great Britain alone—appears to be incapable of any pro- 
longed effort, unless the power developed is quite small. 
It is most desirable, we think, that this truth should be 
recognised, and any lesson that it can teach should be 
learned. 

Let us take some official figures and see what they tell 
us. ‘For this purpose we have chosen at haphazard the 
Diadem, nearly a sister to the cruisers Powerful and 
Terrible—a typical ship, indeed, about which much has 
been said and written. The Diadem has thirty improved 
Belleville boilers and two four-cylinder triple-expansion 
engines. The contract power for these is given by the 
Naval Annual as 16,500 indicated horse-power. Her 
first sixty-hours’ trial was made with twenty-four boilers 
only, and natural draught. ‘ She attained 19°3 knots with 
12,791 indicated horse-power. She next ran for a second 
sixty hours with thirty boilers, and made 19°7 knots with 
14,988 indicated horse-power. Then she ran for eight 
hours with thirty boilers and forced draught. She 
attained 20°6 knots with 17,188 indicated horse-power. 
Then she had a four-hours’ forced draught run with twenty- 
four boilers, and made 19-9 knots with 15,861 indicated 
horse-power. . In December, 1898, she ran, it is said, 
from Gibraltar to Chatham at 19°6 knots. With these 
figures before us, what is the real working speed of this 
ship? At first sight the obvious answer is somewhere 
about 19°5 knots—a very fine performance indeed. But 
we think it would be a mistake to arrive at this conclu- 
sion, notwithstanding the run from Gibraltar. The 
machinery of the Diadem has given a great deal of 
trouble. She has more than once had to crawl from 

ort:to port, and there is this broad distinction to be 
Sen between the work of the Diadem and that of an 
Atlantic liner, that whilst it would be easy for the liner 
to keep on running backwards and forward between 
Gibraltar and Chatham at 19°5 knots an hour, no one in 
or out of the Admiralty imagines that the cruiser could 
do the same thing. The true speed of. the Diadem is 

robably not far from 18 knots with 11,000 indicated 
Eavei-pobes ; and we know no reason to doubt that, 
assuming her boilers did not break down, or her auxili- 
aries fail, she would maintain that rate of steaming for 
long periods. Why, itmay be asked, is she not to be credited 
with 15,000 indicated horse-power and 19-7 knots, since 
she actually did attain nearly that power. and quite that 
speed for sixty hours with natural draught? The answer 
is that all her machinery was new and carefully yp ee 
for the run, and she had an ample crew both in the 
engine-room and stokeholds. Under service conditions 
she would not have any of these’ points in her favour. 
The boilers and machinery of any ship depend for their 
efficiency on the men whomanage them, and if thése men 
are worked beyond endurance the engines. will not give 
their proper power. Eyery marine engineer knows all 
about this from bitter experience with incompetent or 
overworked firemen, but it is advisable to make the 
truth generally known. It is a matter of common know- 
ledge that the work of firing on ‘a man-of-war under a 
closed deck is much more fatiguing than it is in’ a mail 
steamer, and in her’ it is trying enough. Again, the 
engine-room staff is not. nearly so large;.and lastly, the 
machinery is by no means well fitted for running for long 
periods at -high — We have’ little sympathy 
with those who find fault with Admiralty. practice 
because cruisers cannot rival Atlantic liners in all 
respects. But we hold, nevertheless, that it is desirable 
that all ships in the Navy should have known speeds at 
which they can make long runs without breaking down. 
The faster the better; only let us not assume speeds to 
be service speeds when they can only be maintained for a 
very few hours, with the risk—almost, indeed, the. cer- 
tainty—of a consequent breakdown. A principal use for 
our cruisers will be a defence of our. commerce, and for 
this purpose not only will speed be necessary, but speed 
well maintained for long periods. If we take it for granted 
that our cruisers can police the Atlantic Ocean at 20 knots, 
while they can really only work at 18, we shall certainly 
have grievous trouble; I¢ is essential that British admirals 
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and captains should know precisely what the true speeds 
of their ships are. 

We believe that it is generally understood throughout 
the Navy that our ships are practically much slower than 
they are said to be. No one, for instance, supposes that 
the Terrible or Powerful can run for any distance at 22 
knots ; but nevertheless there is a prevailing faith that an 
able chief engineer could, at a pinch, for two or three 
hours, get a top speed out of, say, any of the ships 
now away on the maneuvres. This is just possible, but 
it is more than probable that the result of the attempt 
would be either so to exhaust firemen and coal trimmers 
that it would be ont of the question to keep steam after 
the spurt; or else there would be a serious breakdown, 
which would hand the ship over an easy prey to the 
enemy. Itought not to be forgotten, again, that sea speed 
depend on conditions of weather, wind, and trim, of which 
little account is had. An excellent illustration of this is 
found in Mr. Goschen’s Memorandum. The Minerva, on 
one run, made 17°53 knots for thirty hours, with 
7550 indicated horse-power and 123°9 revolutions 
per minute. She made another thirty hours’ run at 
18°03 knots, with 7379 indicated horse-power and 123°6 
revolutions. Here we have less power, and less engine 
speed, giving a higher velocity by half a knot. To 
explain the anomaly, we find that on her first trial the 
mean draught of the ship was 21ft. 2}in., and on the 
second 20ft. 6}in. The greater displacement accounts 
for the reduced speed. Under all circumstances it is 
necessary when considering the performances of ships to 
appreciate the conditions under which the trials or sea 
runs take place. 

We do not think we shall misrepresent the policy of 
our own Admiralty or that of other nations if we say that 
the machinery has been invariably designed with the 
intention of conferring on ships the power of running at 
very high speeds forafew hours. The assumptionis made 
that what for lack of a better name we may call the 
‘“‘ spurt ” velocity of a ship represents her war speed. It 
is quite taken for granted that because the Diadem, for 
example, made 19°7 knots for some hours, that she could 
easily attain and maintain that speed at any time so long 
as she had coals on board. Nothing can be further from 
the truth, and it is questionable whether, in pursuit of 
spurt speed, we do not sacrifice other advantages that 
would tell bravely in our favour in our hour of need. It 
would projiong this article to far too great a length 
did we attempt to discuss here the question of engine 
design, and its effect on the permanence and dura- 
bility of the propelling machinery of a war ship. 
That is a matter which we must reserve for the 
moment. Our purpose will have been served if we 
have succeeded in inducing our readers to ask whether 
in the age of fancy speeds we do not, like the dog in 
the fable, lose the substance in trying to grasp the 
shadow. After all it does not appear that there is any 
valid reason for regarding the breakdown velocity of a 
set of engines as representing something in which we can 
put our trust in the event of battle. It would be much 
better to have machinery that could certainly and 
steadily work up to, say, 15,000 indicated horse-power 
and no more, than to provide engines which on trial did 
18,000 horse-power, and never afterwards got above 
14,000 horse-power, assuming the while that, after all, if 
the pinch came they could do the 18,000 horse-power. 
Assumptions of this kind are constantly made, and as 
constantly contradicted by experience ; but Governments 
do not appear to take the truth to heart, probably 
because it is not pleasant. 


THE PROVISION OF RIFLE RANGES, 


One of the results of the war with the Boers has been 
the revival of a desire in the minds of many inhabitants 
of this country to excel in rifle shooting. From all parts 
we have heard lately of the formation of rifle clubs. The 
enthusiasm of the members of these clubs has, however, 
in too many instances met with checks—the greatest of 
all being absence of range accommodation. It has, for 
example, happened that permission has been given to 
shoot on certain ranges with such a proviso, for instance, 
as that the shooting of the regular army and the Volun- 
teers must not be interfered with-—-a most laudable 
proviso, and one with which we most heartily agree. But 
the permission in this case was tantamount to a refusal, as 
the range in question was said to be wholly taken up by the 
regulars and the Volunteers. In the olden days when the 
long-bow was a noted weapon in a Briton’s hands, a 
village green sufficed for all necessary practice. Until 
recently there were commons which afforded ample space 
for the use of rifles. Now, however, with the advent of 
small-bore rifles, with their low trajectory and high-speed 
bullets, a much larger expanse of country is found neces- 
sary. The result has been that ranges have been closed, 
and none have been found to take their places. Sand- 
hurst, one of our great military colleges, has had its 
range closed this year. The metropolis has, perhaps, 
fared as badly if not worse than any other place. The 
closing of the Wimbledon range—to quote simply one 
example—can be regarded as nothing less than a 
national calamity, and one might give a long list 
of ranges in other places nearer, and equally near 
to the City, which have been shut. In _ conse- 
quence, London’s 30,000 or 40,000 Volunteers—not to 
mention the numbers of men who, while unable 
to be Volunteers, are still most anxious to keep up or to 
learn shooting—must do without practice or go further 
afield. For the Volunteer this is bad enough, but he gets 
some slight compensation. He gives up time, it is true, 
but his railway journey is reduced in cost, and shooting 
practice is arranged for him. Take, for example, the two 
great ranges south of London—Bisley and Staines— 
which are extensively used by metropolitan Volunteers. 
It takes by fast train to Brookwood —the nearest 
station to Bisley Camp—fifty-four minutes, and then 
there is a twenty to twenty-five minutes’ walk— 
for there are but few trains—to the firing points, per- 


haps more, for the firing points are widely separated. 
Here, then, is an hour and a-half spent in railway 
travelling, and the same at least, may be oceupied for 
the return journey. Three hours may therefore be counted 
on as lost. Then as to Staines. On ordinary days it 
takes an hour—on Saturdays rather less, if trains are 
punctual —from Waterloo to Wraysbury, and ten 
minutes’ walk to the range. If the same time 
be calculated for the return journey, this makes 
a loss of two hours twenty minutes. The marksmen 
even then only finds himself at Waterloo, and half 
an hour on an average is hardly too much in 
which to allow him to get from and back to his home. 
The time lost, therefore, becomes in the two instances 
four hours and three hours twenty minutes—for those 
who live in the north of London much more. Inthe case 
of one of the North London corps it is stated that no less 
than five hours are spent in going and returning to ranges 
south of the Thames each time the journey is undertaken. 
The prices of the tickets from Waterloo to the two places 
are to a Volunteer 1s. 6d. and 1s., and to acivilian 4s. and 
8s. 8d. respectively. The case, therefore, for the civilian is 
even harder than for the Volunteer, for he gives more 
money as wellashistime. Moreover, his standing isnot the 
same. He can only shoot by the courtesy of those who 
have hired targets, and probaby not then, until all those 
for whom targets have been hired have finished their 
firing, otherwise he must himself hire a target, at con- 
siderable expense, weeks before he wants to shoot. It is 
not impossible for a civilian to get any rifle shooting, but 
it is very hard for him todo so. In spite of all difficulties, 
however, the targets at both Bisley and Staines may 
be said to be fully occupied every Saturday afternoon 
—the only time when the majority have a chance of 
shooting—and are fairly full on other days of the week. 
We hear that applications for targets have constantly to 
be refused because there are no targets available. There 
is, at ordinary times, no lack of desire to shoot. This 
year the wish is much more marked. 

We hear, therefore, with pleasure that the London 
County Council are putting forward a scheme for making 
anewrange. Whatever we may think as to the Council 
being the right body or not to take this step, we cannot 
but commend the feeling which has prompted the action. 
They have set about the work in a most business-like way, 
and in a recent report of the General Purposes Committee 
is given a list of all the ranges within thirty miles of Lon- 
don which are available for metropolitan volunteers. Two 
of these are those at Bisley and Staines. Of the remaining 
ten, one—at Ilford—has just had its certificate withdrawn 
by the War-office ; two— Milton and Wormwood Scrubbs— 
belong to the Government, and, for several reasons, cannot 
be largely used ; one is the Guards’ range at Pirbright, and 
is only available on few occasions for use of others than 
regulars; and six are small ranges owned for the most 
part by Volunteer regiments. About half these ranges 
are only held on lease, and are liable when building 
extends to be closed. Notonly this, but the new Volun- 
teer regulations necessitating shooting up to 600 yards, 
and sectional and volley firing, have rendered practically 
useless some of the existing ranges, putting additional 
strain on others. The available ranges are for the most 
part used to the full, and there is practically no opportu- 
nity for anything more than the firing stipulated in the 
Volunteer regulations. There is one case even where a 
corps has no range accommodation whatever. In answer 
to an inquiry by the Council, eight corps have signified 
their intention of using the new range if itis made. There 
is not a shadow of doubt that others will be only too glad to 
follow suit when more definite information is available. It 
is proposed to make the new range on the Lea marshes 
at Ponder’s End. Here it is intended to acquire 740 
acres of land, the bulk of which is flat and low-lying, 
and the total cost of construction and equipment is esti- 
mated at £164,000. The War-office has signified its 
intention—under certain most favourable conditions—of 
contributing half the cost of the land. The following 
mention of the new range is contained in the report :— 
“Tt is only a few minutes’ walk from Ponder’s End 
Station, which is on the Great Eastern main line to 
Cambridgé, and is only ten miles from Liverpool-street, 
representing a journey of twenty-five minutes; and, 
moreover, there is a connection between Ponder’s End 
Station and the whole of the north of London by 
way of the line which runs through Tottenham, 
Crouch Hill, and Kentish Town. Such a range would 
be of inestimable advantage; not only by providing an 
extra range, but because it will relieve the ranges to the 
south of London.’ The range is evidently intended for 
Volunteers primarily, if not alone. It was to the Volunteer 
corps that the Council applied to learn what amount of 
support their effort in the direction of the provision of a 
new range would obtain. There is not a doubt that the 
Volunteers are badly in want of further range equipment, 
especially in the neighbourhood of large towns; and 
London is amongst the first of these. In our opinion, 
however, the civilian should also have shooting facilities. 
The strength of England would, in the case of invasion, 
be enormously increased if every adult male were a good 
shot. It cannot be hoped that everyone would shoot well, 
but everyone should at least have an opportunity of learn- 
ing how to use a rifle, and facility should be given to a far 
greater extent to those who would willingly shoot if they 
could, but are prevented from lack of accommodation. 

We are, as we have said, greatly in favour of the newly- 
proposed range. It would without doubt fill a want, but 
it would still leave much to be desired. There are many 
who are only too anxious to practise rifleshooting. There 
are many, too, who would be willing to pay any reasonable 
sum to obtain such-practice, and, in view of the import- 
ance of the matter, we think that much more far- 
reaching steps should be taken. Ina matter of national 
well-being the nation should step in. The country as a 
whole should pay for that which, when the need arises, 
will tell in its favour. It would cost money, no doubt, 


but there are places within reasonable distance of our 
large towns which by the buying of a sufficiency of land 


could be made absolutely safe for rifle practice of any 
kind. This land should be bought, and the necessary 
precautions taken to render the ranges safe. In addi- 
tion to this, some of those ranges which have been 
closed might be re-opened by using the same methods. 
It would not be impossible; it is only a question of 
money. This money, we maintain, should be spent, and 
every possible facility given to those who wish to shoot. 
How can it be expected that a man should become a 
good shot without adequate training? Such ranges 
would not necessarily be unremunerative. A small 
charge per man might be made, which, in the vast 
majority of cases, would be willingly paid, more — 
cially if the cost of reaching the range were reduced by 
reason of its being brought nearer. These small pay- 
ments would, unless we are very much mistaken, more 
than cover outgoings. The London County Council, for 
example, count on a profit of £2775 per annum from the 
new range. At any rate, the matter is worthy of the 
deepest consideration, and we trust that it may receive it 
in the proper quarters. 


THE SELECT COMMITTEE ON BOILER EXPLOSIONS. 


Tue Select Committee of the House of Commons 
appointed to inquire into the advisability of legislation to 
ensure the systematic and regular inspection of boilers, 
with the object of diminishing the risk to life and pro- 
perty arising from boiler explosions, concluded their 
abours on Friday last. We find great pleasure in stating 
that in the main the report of the Committee is consonant 
with the views which we have expressed, and the opinions 
which we hold. . Indeed, in all respects but one the report 
is in full agreement with Tae ENGINEER; and the difference 
is a difference not of principle but of detail. We have 
always held that where an explosion takes place by which 
deaths are caused the boiler owner should be tried for 
manslaughter. The Committee do not, indeed, go so far 
as this; but they recommend that the responsibility of the 
boiler owner should be accentuated, and that he should 
be made liable to pay very heavy fines. The one avail- 
able way of escape is to prove that his boilers have been 
regularly inspected and repaired. That, in a word, he 
has left nothing undone that can be done by the owner of 
a boiler to prevent explosions. 

It will be remembered that we have at various times 
combatted the theory that if boilers were placed under 
Government control, and were always inspected, no 
explosions could occur. The Committee will not accept 
this theory. They say that explosions occur because of 
mistakes made by firemen, engineers, and water tenters. 
That they are brought about by over pressure, loss of 
water, and other causes, which inspection could not 
hinder. But they also say that explosions occur more 
frequently in uninspected than they do in inspected 
boilers, and therefore, and properly, the Committee 
would make inspection compulsory. At this point they 
part company with the advocates of Government inter- 
ference. The appointment of inspectors under the Board 
or Trade is not recommended, inasmuch as the Com- 
mittee hold that the responsibility of selecting a 
competent person should fall upon the owner or user 
of a boiler, that the owner should not have the oppor- 
tunity of sheltering himself behind the inspection of 
the Board of Trade, and that the inelastic lines 
upon which Board of Trade inspectors would work 
would hamper the development of boiler improvement. 
It will be seen that in all this the Committee is strictly 
in accord with ourselves. In few words, we hold that 
while beyond all question a comparatively small number 
of dangerous or destructive explosions are the result of 
causes which could not be foreseen, the remainder are 
strictly avoidable, nothing more being needed than efti- 
cient inspection and prompt action on the receipt by the 
owner of the inspector’s report. Inspection is not costly, 
and it need not be vexatious. There is no hardship, 
therefore, in making inspection compulsory, and the 
explosion of an uninspected boiler something akin to a 
crime. But were the Government to undertake inspec- 
tion, or give a list of inspecting societies or indi- 
viduals, there would be an immediate and most 
objectionable shifting of responsibility. Fortunately, 
in the present day no iler owner or steam 
user can ever plead as an excuse for neglect, that 
he could not find a competent inspector. The question 
arises, should Government prevent a boiler from bein 
used that is not under independent inspection, or shoul 
the owner be left to work an uninspected boiler at his 
own risk? We are in favour of the latter arrangement ; 
only, as we have said before, it is essential that the 
pains and penalties to which: the owner makes himself 
liable should be very heavy indeed. We do not think 
that fines, however large, would meet every case; and 
the boiler owner ought to be liable to imprisonment as 
well as a fine. Itis so easy to secure immunity, that no 
reasonable complaint can be made if the penalties incurred 
are very severe. 

So far the Committee is at one with us; but they hold 
that if the punishment is to be severe there ought to be 
a Court of Appeal. To this there can be but two objec- 
tions. The first is that unless some error is made in 
drafting an Act of Parliament to carry out the views of 
the Committee, it is not easy to see on what grounds an 
appeal can be urged. The secorid difficulty is that the 
Committee appear to be unable to name a court of appeal. 
Concerning the first point, it seems clear enough that if a 
boiler which is not inspected explodes, the owner has no | 
real defence. In a word, the premiums which he pays to 
a boiler insurance company are identical in the principle 
and method of their operation with premiums paid 
on a fire insurance policy. If a man does not pay his 
fire insurance, and his house is burned down, he 
cannot plead any extenuating circumstances which 
will induce a fire office to compensate him. In the 
same way, if a boiler owner does not protect himself 
by insuring his boiler, he cannot urge any legitimate 
excuse which will save him from punishment by fine or. 
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imprisonment if some one is klled.. An appeal might 
lie, indeed, against the severity of a sentence. If, however, 
it is once admitted that facts of any’kind can be pleaded 
by a boiler owner or steam user in mitigation of punish- 
ment, we shall remain very nearly where we are now. 
It may be urged that the line is drawn too sharply, and 
that circumstances can arise under which an explosion 
may take place of an uninspected boiler, without any 
responsibility falling upon the owner. This we flatly 
contradict. In the first place, he would find it extremely 
difficult to prove that inspection would not have pre- 
vented the catastrophe ; and, in the second place, it is so 
easy and so cheap to secure exemption by inspection that 
no possible excuse suggests itself to us. In a word, if the 
man is not to be punished for the explosion, he ought 
to be punished in any case for not having his boilers pro- 
perly inspected. 

The Committee are of opinion that it is desirable to 
enforce inspection under all circumstances, quite apart 
from the pains and penalities incurred primd facie 
by the owner of an exploded boiler. The Committee 
consider that an extension of the Factory Acts, empower- 
ing an inspector to call upon the owner or user of a 
boiler to produce a certificate showing that he has had 
his boiler inspected by a competent person within a year, 
and providing that, in cases where the I'actory Acts do 
not apply, this authority should be vested in the police, 
would make the inspection of boilers practically universal. 
We believe this to be true. It is not easy, however, to 
see how the law can be. enforced on these lines in rural 
districts, where some of the worst explosions occur, due 
to the working of little agricultural boilers which are 
quite unfit for use. The suggestion that the police should 
take action has something to recommend it, but it does 
not seem a satisfactory solution of a difficulty. The 
Committee do not think that boilers working in or about 
mines should be subject to further legislation, as these 
boilers fall under the Mines Acts and are already under 
inspection. Similarly no legislation is recommended in 
the case of locomotives on railways. With regard to 
hotels, which now come under the category of private 
houses, the proposal is formulated that the Boiler 
Explosions Acts, 1882-90, should be so amended as to 
inelude hotels and flats. 

From first to last the Committee reject or ignore 
the arguments of those who see in Government interfer- 
ence and grandmotherly legislation a panacea for all ills. 
There will always be a certain small percentage of acci- 
dents with steam generators, against which no legislation 
ean prevail. What heavier penalty can be inflicted than 
a terrible death by scalding? The risk of bringing about 
his own and his comrade’s death in this way is incurred 
every time a marine engineer joints a manhole door. No 
boilers are more carefully inspected than those in ships. 
But although inspection cannot prevent accidents of this 
kind, it can prevent a number of more or less disastrous 
explosions which are brought about by neglect, ignorance, 
or parsimony. Inspection can be enforced by bringing 
home responsibility in a very decided fashion to the 
owner of the boiler. It is just because his responsibilit 
has not been brought home hitherto that explosions still 
take place. We congratulate the Committee on the con- 
clusion that legislation giving any public body whatever 
control over the inspection of boilers would be a grave 
mistake; and that certification or registration, unless 
accompanied by State control, would not be of any prac- 
tical value. We trust that recommendations so moderate 
and so sensible will result in direct action. 


TURBINE-PROPELLED CHANNEL STEAMERS. 


Ow1na to the ease with which the most recent of the 
turbine-propelled vessels can be manceuvred—going backward 
at a moderately good speed as well as forward, &c.—and to the 
extreme speed attained on a light ‘draught, it is not im- 
probable that before very long we shall have Channel steamers 
fitted with this type of propelling machinery. Light draught 
is a determining factor in vessels designed for prompt 
dispatch at several of the harbours in France, and, of course, 
the facility with which speed can be got up to its maximum 
in turbine-propelled vessels, as well as the welcome absence 
of vibration when such speed is being maintained, are 
all weighty considerations in the problem of quick and 
comfortable—if not economical—transport of passengers 
across) Channel. The proposal to employ turbine-pro- 
a vessels has been before several of the companies 

aving the working of passenger Channel steamers, and 
it is understood that in the case of at least one of these 
—the London, Brighton, and South Coast Railway 
Company, who conduct the Channel service between 
Newhaven and Dieppe — consideration of the matter has 
favourably impressed the directors and their advisers. 
Denny and Brothers, of Dumbarton, who build largely for 
the company, have had three of their partners on board the 
Viper on her trials off the Tyne, the performances of the 
vessel, and of her novel propulsive agents, having been 
closely observed. While the average of six runs on the mile 
was, as above stated, 36°58 knots, two of the six runs 
were accomplished in 1 min. 37 sec., equal to 37°11 knots, or 
422 miles. The speed which a pioneer turbine-propelled 
Channel steamer might be called upon to do would probably 
fall far below this remarkable pace, so that even if 28 or 30 
knots were provided—with the concomitant of non-vibration 
—the dreaded Channel would be a shorter, if not a pleasanter, 
experience, 


GLASGOW TRAMWAYS. 


Tur work of converting the tramway system in Glasgow 
and district from horse haulage to electric traction has made 
satisfactory progress, on the whole, since it was instituted. 
Unfavourable weather during winter and early spring 
retarded the work to some extent, as did also the slow 
delivery of material, including granite setts for the track— 
of which, in fact, there is a very pronounced scarcity—but 
practically all the old lines have been converted and re-laid 
with the rails suitable for electric cars. On several of the 
main routes, too, the poles and rosettes for supporting the 
span wires are nearly all in place, and the cross and trolley 
wires will soon be attached. Regarding the extensions of 
the tramway system, for which parliamentary powers have 


been obtained, a good deal has yet to be done on outlying 
suburban tracks. Altogether some sixteen miles of double 
track have still to be laid. Since the present year began the 
Corporation car works at Coplaw-hill have been busily 
employed, and an average of three new cars per week have 
been turned out. 
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Recherche des Eaux Potables et Industrielles. Par HENRI 
Bovrsavtt, Chimiste 4 la Compagnie du Chemin de fer du 
Nord. Paris: Gauthier - Villars, Quai des Gurands- 
Augustins, 55. Tous droits réservés. 

Tue subject, which is treated of both theoretically and 
practically in the present volume, is essentially a branch 
of hydrodynamics. It is but very recently that it has 
emerged from the restricted limits imposed upon it by 
carelessness and neglect, due ly to the non-recognition 
of its importance, and possibly partly also to the lack of 
any apparent utilitarian result that would attend and 
reward a close study of its features and phenomena. At 
the present time valid reasons have caused it to consti- 
tute and be regarded in the light of a special science, 
which may be appropriately termed subterranean 
hydrology. It is intimately connected with the great 
problem ever present to the local authorities and the 
engineers of our large towns and cities in their constant 
and arduous search after further supplies of potable 
water. From a bacteriological point of view it has 
established that supplies of water procured from under- 
ground sources possess qualities far superior to any 
other, which render them eminently suitable for the 
purpose for which they are required. The author divides 
the contents of his treatise into a theoretical and prac- 
tical part, and after discussing ‘‘ permeability,” and the 
different descriptions of substrata, such as sand, gravel, 
clay, turf, and the various kinds of rocks, passes to the 
consideration of underground waters. Permeability may 
be classed under two heads. The one includes all 
materials which represent genuine filters, whjch are 
fairly homogeneous, and therefore permit of an approxi- 
mately uniform filtration. The other comprises certain 
classes of rocks—such as chalk, which are, to some extent, 
permeable, and others which are not so, but through 
which the passage of water is possible owing to the 
presence of cracks, fissures, and laminations. 

Of the numerous masses, volumes, and sheets of water 
beneath the surface of the globe, some are termed free, 
and others captive. A free mass of water, whatever 
may be its form, is one which is the most simple and 
most general of all. It is usually located in a stratum 
in which the filtration is uniform, and consequently the 
water, descending from above, is not impeded in its 
course by any obstacle. As the supply continues, the 
water-line rises in height until it reaches a point called 
the hydrostatic level, when it flows away by natural 
outlets. When it happens that a permeable stratum 
becomes jammed in between two impermeable placed 
closely together, and that there exist no other out- 
lets except at the sides and at the bed, the volume of 
water is called captive. It is quite possivle for under- 
ground sheets of water to possess no outlets whatever. 
This case arises when the water is enclosed in a lenti- 
cularly-shaped permeable stratum, which is embedded 
between two impermeable strata which completely sur- 
round it. The mass of water is thus literally impounded, 
and can neither escape nor be supplied, and may survive 
in this condition for ages, forming a veritable water 
fossil. A particular advantage attending a free sheet of 
water is that it can nearly always be tapped by ordinary 
wells and borings. Subterranean watercourses, whether 
in the form of canals or rivers, hold a middle position 
between the masses already described and surface waters. 
There is, in fact, with the exception of the phenomenon 
of evaporation, no difference between surface and under- 
ground watercourses, and the same laws are applicable 
to both. 

In Chapter IV. the relations which exist between topo- 
graphy and hydrology are discussed, and are well worth 
perusal, and point out that the contours of the surface, as 
well as the underground distribution of the geological 
strata, exercise a considerable influence upon the circula- 
tion of superficial and of subterranean waters. For 
instance, depressions in the surface, after constituting the 
first cause of the direction of the flow of water channels, 
owe their ultimate scouring out and aggrandisement to 
the very circulation of those selfsame rivers. Similarly 
for the connection between the surface profile and the 
underground currents. When it is borne in mind that 
four gallons of water will dissolve in a soluble rock like 
gypsum, 4]b. of sulphate of lime and nearly 1 lb. of the 
carbonate, it is obvious that a constant process of disin- 
tegration and transference of material is in active opera- 
tion. The result of this excavating force will = y be 
manifested by the formation of extensive hollows and 
cavities which will be reproduced at the ground level. It 
has been estimated that an overflow escaping from a 
caleareous stratum, at the rate of discharge of 700 cubic 
yards per hour, will in one year remove over a thousand 
tons of solid material in solution and suspension. 

In dealing with the practical part of his subject, 
the author lays deserved stress upon the absolute 
necessity for a close and minute study of all the 
geological features of the proposed area within which 
the water supply is to be captured, impounded, and 
utilised as may be required. It is only researches of this 
character that will enable the engineer to acquire the in- 
formation indispensable to the proper accomplishment 
of the object he has in view. It is true that to him a 
knowledge of the precise age of the strata does not 
present the same amount of attraction as to the ardent 

eologist, since it does not possess any absolute hydro- 
ogical value. But nevertheless very minute attention 
must be bestowed upon the nature of all fossils, more 
particularly as they generally make their appearance in 
the form of specimens more or less ound and broken 


serutiny is the more necessary because the appearance of 
many rocks is very different in the ground from what it is 


‘at its outcrop on the surface. Some ferruginous. sand- 


stones, for instance, have a greenish tint when below 
ground, which becomes converted into orange or red 
under the combined influence of air and of water con- 
taining free oxygen. A quartzose variety very slightl 
argillaceous, with a greyish colour above ground, will 
acquire a strong plasticity and turn black at a moderate 
subterranean depth. It would be quite possible to assume 
in this example that the material was permeable, whereas, 
in fact, it might be of far too close a texture to permit of 
the circulation of a fluid. Besides, even when embedded in 
the grounditself, rocks will sometimes so completely change 
their ordinary characteristics as to require an able expert to 
identify them. Perhaps wisely, M. Boursault does not land 
his readers in the area occupied by scientific investigations 
and mathematical formule, always of a difficult and com- 
plicated character when connected with hydraulic engineer- 
ing, but restricts the contents of his volume to a plain 
description of the difficulties attending his subject, and 
the methods to be adopted to overcome them. A. very 
able paper in connection with the subject of our review 
will be found in the “Annales des Travaux Publics de 
Belgique, 3°, Fascicule, Juin, 1900,” entitled, “‘ Les Eaux 
Souterraines et leur Capitation au Moyen de Puits,” par 
L. Brouhon, ingénieur. While considerable progress os 
been made in the science of hydrology, it must still be 
admitted that the intimate natural relations, upon which 
depend the movements and flow of subterranean waters, 
are but very imperfectly known. They have not as yet 
been established by any experiments which can be called 
conclusive or satisfactory. At the same time, the subject 
does not lose its interest by the partial halo of mystery 
that is thrown around it. ; 
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DOCKYARD NOTES. 


Tue turbine destroyer Cobra, from Elswick, is likely to be 
the centre of naval interest directly the manceuvres are over. 
Her cruise to Portsmouth at 24 knots is a performance of 
considerable interest. 


BELLEVILLE boilers do not shine at economy of fuel. The 
Vindictive, cruising at slow speed with the B fleet, burned 
240 tons in a week, against considerably under 200 in any of 
the Scotch boiler cruisers. The Ariadne burned over 80 tons 
a day during the preliminary cruise, but as she was steaming 
18 knots a good deal of the time, and is a heavy ship, the 
amount is not so excessive as it looks. 


Tue breakdown of the Gibraltar was a curious affair, as 
these ships of the Edgar class have a singularly clear record. 
Some of them have never had anything go wrong at all. The 
reason is that they have a good long stroke, their armoured 
decks having a construction — designed for it. More 
modern ideas prevent this.. There is no doubt but that, as a 
class, their protection in the matter of decks is not all that it 
might be had the engines been more sacrificed. It is the old 
béte noir compromise. 


THE DEevTSCHLAND.—The Hamburg-American liner arrived at 
Plymouth on Tuesday morning from New York, having achieve 
the distinction of breaking the record, both outwards and home- 
wards, on her maiden = e. The Deutschland sailed from F y- 
mouth for New York on July 6th, and accomplished the trip across 
the Atlantic in 5 days 15h. 46 min., an average speed of 22°42 
knots being maintained throughout the distance of 3044 nautical 
miles, This eclipsed all previous records. On the return journe 
the vessel steamed at an average speed of 23 knots. Altho 
she travelled 41 miles further than on the outward journey, s 
reached Plymouth within 5 days 14 h. 6 min. of leaving New York, 


A CruIsER’s CONSUMPTION OF CoAL.—We quote the following 
article from the Advertiser, Adelaide, New South Wales, of June 
16th :—‘‘ One of the officials on board H.M.S. Europa, which has 
just arrived at Sydney, is Mr. J. A. Bedbrook, one of the chief 
inspectors of machinery, who says that the main defect in the 
vessel is her excessive coal consumption. During the v.yage, 
though many — and experiments were made with the view 
of reducing the fuel bill, very little gain, he says, was obtained, 
The ship was fitted with a boiler of the Belleville type, and it has 
proved not only not a success, but a dead failure. Her engines 
are of 16,500 horse-power indicated, with a speed of 22 knots, but 
her coal consumption is enormous. To maintain that speed she 
would require to burn 350 tons of coal daily, so that, were she to 
be employed with the Australian squadron, ships of the auxiliary 
division, such as the Wallaroo, could outsteam her. The voyage 
from England occupied eighty-eight days, which is a longer time 
than has been taken by some sailing vessels. The cost of fuel for 
the trip is put down at £8000, but it may amount to more. So 
much coal was required that nearly thirty days were occupied 
en route for coaling purposes. The average daily consumption on 
the voyage amounted to 250 tons. Soon after the voyage was 
entered upon the difficulty of cual consumption was experienced, 
and before Malta was reached the question was being seriously con- 
sidered whether the Europa would be able to complete the voyage. 
A series of trials took place at Malta, and the determination arrived 
at was to continue the voyage. But Batavia had to be included 
in the list of coaling-places. This necessitated a divergence from 
the usual track, while the stoppages at the eight ports of call for 
coaling made the voyage a very tedious and unsatisfactory one. 
On her arrival at Sydney, says the correspondent of the Melbourne 
Argus, only 70 tons of the coal taken on board at Albany remained 
in the bunkers. Mr. Bedbrook was inclined at the outset to attri- 
bute the difference in the ——— of coal to the greenness of the 
scratch crew which was put on at the last moment, but he 
is now of opinion that that was not the cause of the excessive con- 
sumption. Up to the present he has been unable to discover 
anything to which the increased consumption of fuel can be attri- 


when extracted from pits and borings. This close! buted 
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THE PARIS EXHIBITION.—COMPOUND ENGINES. 


On page 88 we illustrate a fine compound engine and 
dynamo shown by Galloways, Limited, and Mather and 
Platt, Limited, of Manchester. 

‘The engine is capable of developing about 680 indi- 
cated horse-power, when provided with steam at 150 lb. per 
square inch, and running at 105 revolutions per minute. The 
high-pressure cylinder is 18in. diameter, and the low-pressure 
34in., both being arranged for a stroke of 3ft.; the cylinders 
are erected on standards of an enclosed type, the fly-wheel 
and dynamo being mounted between them. The distribution 
of steam to both high and low-pressure cylinders is effected 
by Corliss valves, having separate chests for steam and ex- 
haust. Both sets of valves derive their motion from excen- 
tries fitted on the crank shaft, driven from the end of the 
main crank pins. The whole of the valve gear is arranged 
on the outer sides of the standards, and thus, owing to its 
accessibility, admits of ready adjustment at any time from 
the outside of the engine, and further, in conjunction with 
the enclosed design of the standards, avoids the risk of any 
oil, steam, or water being splashed upon the dynamo. 

The governor, which-«is. of the high-speed centre-weight 
type, is positively driven;from the valve shaft, and it auto- 
matically controls the exgansion of steam in the high-pres- 
sure cylinder. Provisiow is also made for the adjustment of 
speed by hand while the engine is running. A substantial 
platform is erected for access to the whole of the cylinder 
parts, valves, &c., and this is designed so as to give light to 
and convenience for lifting the dynamo parts. An efficient 
system of forced lubrication is adopted, and the steam is 
superheated between the high and low-pressure cylinders, as 
shown by the section above. The condenser, of the ejector 
type, is fitted with an independently-driven water pump. 

The bed-plates have been arranged to meet the whole of 
the stressing actions within the structure of engine and 
dynamo. The engine throughout is of massive and substan- 
tial construction, and it is needless to say that great thought 
and attention has been devoted to the design and manu- 
facture of every detail of this combined plant. 

The dynamo is one of Mather and Platt’s multipolar 
machines, designed for use on lighting or power circuits. It 
is of a substantial design, and all details with regard to acces - 
sibility and compactness have been carefully considered. The 
machine is shunt-wound, and has an output of 220 to 


250 volts and 1400 ampéres, at 105 revolutions per minute; 
it is, however, capable of carrying a temporary overload up 
to 1600 ampéres, and is arranged to run-in parallel with 
other generators in the Exhibition. It is of the twelve-pole 
type; the yoke ring and magnet cores are of cast steel, and 
arrangements are made so that the lower half of the ring 
can be lowered into the foundations, enabling any magnet 
winding to be taken off or to be easily i ted if ry. 

The armature is central hung, being mounted upon the 


CROSS SECTION OF GALLOWAY FLUE 


crank shaft between the two bearings. It is not keyed to the 
shaft, but bolted direct to the heavy fly-wheel with which 
the engine is provided; this method of attachment ensures 
all fly-wheel effect being transmitted direct to the armature, 
no keys are subjected to an unnecessary strain, and a very 
stiff job is ensured. The armature is of the slotted type, the 
bars being laid in insulating troughs, and entirely embedded 
in the iron of the core, which efficiently protects the windings 
from damage. 

Special attention has been paid to the question of efficient 
ventilation, both of the armature and commutator, and the 
machine can consequently carry the ‘full load for long 
periods, with but a small-rise in temperature; The commu- 


tator is of large diameter and width, and of a design and 
construction up to the highest standard of modern practice. 
The current is collected by carbon brushes, mounted in 
special holders, which admit of the contact pressure being 
adjusted as may be required, and each holder is fitted with 
‘“hold-off” attachment. The efficiency of the generator is 
approximately 94 per cent., which, with an engine efficiency 
of 91 per cent., gives a combined efficiency of 85:5 per cent. 
Steam is supplied by a fine battery of Galloway boilers, 
with patent flues, a cross section of which is given below. 


WHAT IS “INFRINGEMENT” OF A PATENT. 


THE question, What acts on the part of a manufacturer or 
merchant constitute infringement of letters patent? is one 
which often arises, but which is not capable of a very satis- 
factory or comprehensive answer. In the words of the com- 
mon form of letters patent, there is conferred upon the 
patentee “full power, sole privilege, and authority, by him- 
self, his agents, or licencees and no others to (at all times 
thereafter during a specified term of years) make, use, exercise, 
and vend the invention within the United Kingdom of Great 
Britain and Ireland and the Isle of Man.” Itis the words 
‘‘ make, use, exercise, and vend,” which define, or rather set 
a limit to the scope of the patentee’s monopoly, and it there- 
fore becomes necessary to investigate their meaning whenever 
any question of infringement arises. A recent case to which 
we will presently refer sheds a new light upon the meaning of 
these words. 

According to the construction which the Courts have put 
upon the word “ make,” the word “ vend” is redundant and 
unnecessary. Thus in Holmesv. London and North-Western 
Railway [Mac. P.©., p. 23], Jervis, C.J., said :—“If a man 
buys and sells he may be making by the hands of another.” 
With regard to infringement by sale, it has sometimes been 
urged that inasmuch as the statute of monopolies only confers 
the sole privilege of working and making, the mere sale of a 
patented article is no infringement. This point was long 
since determined in the case of Von Heydn v. Neustadt 
(LR., 14 C.D. 232). Moreover, it matters not that the 
articles were manufactured abroad, whether by the importer 
himself or some third person. “If the law were otherwise,” 
said Kelly, C.B., “then when a man has patented an inven- 
tion, the profit of which consists in selling articles manufac- 
tured by means of the invention, another might, by merely 
crossing the Channel, and manufacturing abroad, and selling 
in London for far less than the original price, but also at a 
trifle less than the price charged by the.patentee, articles 
made by the patented process, wholly deprive the patentee of 
the benefit of his invention. [Wright v. Hitchcock, L.R, 
5 Ex. 47.[ 

Again, it is an infringement to import into England articles 
bought abroad which infringe an English patent, although 
such importation is followed by immediate exportation after 
re-sale to a foreign customer [United Telephone Company v. 
Sharples 2 R.P.C. 31]. But a foreign manufacturer who 
sells and delivers an infringing article outside the United 
Kingdom cannot be made liable as an infringer in the 
English Courts, although he acts with knowledge that such 
article is bought expressly for importation into England 
{Badische Anilin v. Johnson, 14 R.P.C. 405]. But a 
foreigner who comes into and sells a patented article in this 
country is liable for infringement, on the general principle 
that he is under these circumstances subject to actions for 
injuries done by him whilst here to the subjects of the 
Crown. 

With regard to liability for “ using,” it is hardly necessary 
to remark that it is no infringement to make the patented 
article by way of bond fide experiment, but mere user in 
itinere has been held to constitute infringement. Thus, in 
Betts v. Neilson (L.R. 3 Ch. 436), metal capsules manufac- 
tured abroad were placed by the defendant, a Scottish brewer, 
upon beer bottles in Scotland intended for exportation. 
These bottles were then sent through England for export, 
none of the beer being consumed there. The capsules were 
an infringement of an English patent. It was decided that 
the plaintiffs were entitled to an injunction and damages, as 
the capsules performed their function during the whole 
period of transit, and had, therefore, been used while in 
England. 

It is somewhat extraordinary that up till a few days ago 
the word “exercise,” as applied to a patented article, has 
not been interpreted in our Courts. In the case of the 
Saccharine Corporation, Limited, v. Reitmeyer, which came 
before Mr. Justice Cozens-Hardy on July 6th, the facts were 
shortly as follows :—The plaintiffs, who are the owners of 
several English patents for making a substance called ortho- 
toluin-sulphuric acid, a substance used in the manufacture 
of saccharine, sued the defendant for infringement. Among 
the instances of infringement given in the particulars it was 
alleged that the defendant had ordered certain parcels of 
saccharine to be delivered at a German port to the Chemical 
Drugs Company, an English company, which imported the 
substance to and sold itin England. Assuming the article in 
question to be an infringement of the plaintiffs’ patent, it 
was argued on their behalf that in acting as he had done 
the defendant had been guilty of infringement. The 
defendant, as a commission agent, had merely contracted 
for delivery to the purchasers at a German port. He had no 
interest whatever in the case of saccharine when delivered 
at the foreign port to the purchasers. He had no right to 
control its destination, although he knew or suspected that 
the greater part of the stuff would find its way into 
England. 

The short point in the case was whether, under these 
circumstances, the defendant had interfered with the 
plaintiffs’ monopoly to “make, use, exercise, and vend,” 
within the United Kingdom and the Isle of Man. It was 
practically admitted, and was decided without hesitation on 
the part of the learned judge, that he had not ‘made, used, 
or sold,” the article, and therefore the question arose for the 
first time in the annals of patent law as to whether the con- 
duct of the defendant amounted to exercising the patent. 
Upon this point Mr. Justice Cozens Hardy said:—“I think - 
this word can only mean ‘put in practice.’ I do not think 
it can be taken to cover a transaction such as I have to deal 

with. . The acts done by the defendant on the Con- 
tinent were lawful there, and—being done on the Continent 
—were not unlawful here. It has been held in the case of 
Von Heydn v. Neustadt (14 Ch. D. 230), that the importa- 
tion into and sale in England of an article manufactured 
abroad according to a process protected by an English patent 


is an infringement of the English patent, but that principle 
cannot beextended;”” 
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GLOUCESTER ELECTRICITY SUPPLY WORKS—ENGINE ROOM 


GLOUCESTER ELECTRICITY SUPPLY WORKS. 


Tue Gloucester Electricity Supply Works was publicly 
opened on Thursday, the 19th inst. The works are in a 
central position, easy of access, and near to the river, canal, 
and dock branch railway. The building work has been 
carried out by the local firm of John Guerney and Sons, 
from designs by Mr. H. A. Dancey, of Gloucester. The 
buildings, are constructed 
of brick with stone dress- : 


to allow ample room for 
porary wall being employed, 


and the works have been 
planned in such a way as 


440 to 500 volts, these machines being of the same type as 
those of the larger set. The engines were made by Belliss 
and Morcom, Limited. A booster is placed in the engine- 
room, and provides the necessary additional pressure for 


charging the battery, which consists of 280 K.W.S. type | 
| and laying the mains was entrusted to the Callender Cable 


cells manufactured by the Electrical Power Storage Company, 
Limited, and is capable of maintaining a discharge of 80 


Doulton casing; and the battery is coupled up by a fin. copper 
rod run on insulators, which are suspended on wrought iron 
straps from the roof. The whole of the switchboard work 
and the cable and copper connections have been carried out 
by Crompton and Co., Chelmsford. The work of supplying 


and Construction Company. The mains are laid on the 


ampéres continually for ten hours. In the condenser pit, the | “solid” system, and the total amount of cable put down at 


to allow the refuse destruc- 
tor to form part of the 
same building. The boiler- 
house contains three Lan- 
cashire boilers, by Yates 
and Thom, of Blackburn. 
Each boiler is 30ft. long 
by 8ft. in diameter. They 
are constructed for a work- 
ing pressure of 160 1b. per 
square inch, and are fitted 
with Proctor’s mechanical 
stokers. Water is fed into 
the boilers by a compound 
double-acting pump, made 
by Evans, of Wolverhamp- 
ton, with an injector as 
stand-by, and the  feed- 
water can be passed directly 
into the boilers, or alter- 
natively through a feed- 
heater and a Green’s econo- 
miser containing 192 tubes. 
A Bruce-Peebles 5-kilowatt 
shunt-wound motor placed 
outside the pump - house 
drives the shafting for the 
mechanical stokers and the 
scrapers for the economiser. 
The whole of the pipe work 
was entrusted to Ashton, 
Frost, and Co., Limited, 
Blackburn. The generating 
plant at present at work 
consists of two com- 
bined sets. As will be 
seen from the above illustration, the larger set is com- 
posed of a triple-expansion three-throw engine, running 
at 350 revolutions per minute, and designed to give 
500 indicated horse-power, with 160 1b. steam pressure. To 
this engine are coupled two Silvertown dynamos, the two being 
capable of giving an output of 300 kilowatts at any pressure 
between 440 and 500 volts. Thesmaller engine is a two-crank 
compound engine, with one high and one low-pressure 
cylinder. This engine runs at a speed of 380 revolutions per 
minute, and will give 250 indicated horse-power, with 160 lb. 
of steam. The engine drives two Silvertown dynamos having 
a combined capacity of 150 kilowatts, at any pressure from 


GLOUCESTER ELECTRICITY SUPPLY WORKS—SWITCHBOARD 


Blake and Knowles Steam Pum: Company has erected two 
of its jet-condensing plants. Each of these is designed to 
deal with 10,000 lb. of steam per. hour, and to maintain a 
vacuum of 26in. An overh travelling crane spans the 
engine-room. It was made by Spencer, of Hollinwood, and 
will lift a weight of 10 tons. The switchboard, a photograph 
of which we reproduce, stands on a gallery running along one 
side of the engine-room. It is composed of nine enamelled 
slate slabs fixed in a wrought iron frame, which rests on a 
plinth of glazed bricks. - 

The dynamos and the booster are connected to the board 
by means of india-rubber lead-covered cables drawn into 


eeeeee 


@@ 


present is 23¢ miles. There 
are forty-four arc lamps in 
use for the street lighting. 
The lamps are the Brockie- 
Pell single-carbon type, and 

. are erected on posts sup- 
plied by Hardy and Pal. 
more, of Worcester. Con- 
tracts for the refuse de- 
structor have been Ict to 
Heenan and Froude for 
one of their twin-cell de- 
structors. 

When the cable laying 
commenced in May, 1899, 
for the electric 
light began to be received 
by the Corporation, and the 
demand was maintained so 
steadily that the city autho- 
rities found themselves in 
the position of having filled 
up the whole of their plant 
to its available capacity 
before the erection of the 
station had been completed; 
steps were therefore taken 
to prepare plans for exten- 
sion. This was done, and 
contracts have been placed 
with the following firms :— 
One 300-kilowatt generating 
set, Mather and Platt, Man- 
chester (Willans engines) ; 
one Lancashire boiler, 30ft. 
by 8ft. 6in., Tinker’s, 
Limited, Hyde; extension 
of switchboard, Crompton 
and Co.; one 10,000 ib. 
jet-condensing plant, Ches- 
ter and Co., Limited. 

The original loan bor- 
rowed by the Corporation 
for the purposes of the elec- 

tricity supply was £43,450, and at a recent Local Government 
Board Inquiry an additional loan of £18,000 was ted 
for the extension plant referred to, and for the se de- 
structor. 


THE papaya mr. returns for the first half of 
1900 show that vessels, measuring 3,338,285 ister tons, 
arrived at that port in the period named, against 2657 ships and 
2,824,021 tons in the first half of 1809. For Rotterdam the figures 
are: 3629 vessels, measuring 3,073,174 tons, against 3310 ships 
and 2,893,802 tons. 
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IRON AND STEEL RAILS IN AMERICA.* 
By Rosert W. Hunt, M. Am. Soc. C.E. 


(Concluded from page 40) 

Sve. rails, when first manufactured, re iron rails, which, 
through their deteriorated quality and the increased duty 
demanded of them, were giving most unsatisfactory service. 
Some of the early steel rails failed, but most of them were so much 
better than the best of their predecessors that such failures did 
not excite adverse comment. They were of what would now be 
considered light sections, and thus in their production from the 
6in. by 6in. or 7in. by 7in. blooms from which they had been 
rolled, had received much work, and at a comparatively low 
temperature. In the writer’s judgment the greatest factors in the 
production of good rails are covered by the words ‘‘ work and 
temperature.” All steel men know that work at high heats does 
not change the grain of steel at all in proportion to work given 
at lower temperatures. 

For years after the introduction of steel rails a 65 1b. per yard 
section was considered a ood, one. In fact, in America it was 
the heaviest used, and much the largest percentage was not over 
60 Ib, These were rolled from 7in. by 7in. blooms. The ingots 
from which the blooms were made were generally 12in. by 12in. 
After the bloom was formed it was examined carefully after 
becoming cold, and ail cracks and mechanical imperfections were 
chipped out. Then, after slow heating, with care to avoid too 
high a temperature, the blooms were rolled into rails by light 
reductions. While this was being done, if a defect showed itself, 
the process was stopped until it was chipped out. Now, this slow 
work at a moderate and steadily decreasing temperature, resulted 
in a fine-grained metal, which, of necessity, no matter what may 
have been its chemical composition, would give greater resistance 
to the wear of traffic than could be possible from the coarser- 
grained steel which is in the head of the heavier and more 
rapidly rolled sections of to-day. 

By waiting long enough the things of the past always become 
the best. That is, provided the is not examined too closely. 
it must be remembered that the early rails replaced a much 
inferior article ; in fact, created a revolution in railway mainten- 
ance of way. Hence, if a few from any cause failed, it excited 
little comment ; they were quietly replaced by others. After a 
while these failures were forgotten, and the whole lot of existing 
rails was instanced as an example of what rails should be. 
Another thing which must not be overlooked is, that the early 
steel rails had the ultimate stress of traffic applied by slow degrees. 
In other words, the traffic to which they were subjected when first 
put in service was for them light duty. Heavier rolling stock, 
faster and more frequent trains, came gradually. The old-time 
rails, which are in these later days so reverently mentioned, had 
been subjected to a cold-rolling process before being givefi their 
severesttask. To-day an80 lb. rail ishardly cold beforea 175,000 Ib. 
locomotive, hauling 100,000 Ib. capacity cars at thirty-five miles 
per hour, and limited expresses of heavy Pullmans at sixty miles 
per hour, are thundering over it. The detailsof manufacture of 
steel rails changed, not only in America, but also in England and 
other countries. This had to be, and it would to-day be as 
impossible to return to the earlier methods as to restore the 
service of stage coaches. 

In 1876, the writer presented a paper at the Philadelphia meet- 
ing of the American Institute of Mining Engineers, on ‘The 
History of the Bessemer Process in America,” and with great pride 
chronicled the fact that the North Chicago Bessemer Works, 
under the management of Robert Forsyth, had, in a single month, 
produced 6457 gross tons of ingots, and that it led the world’s 
records. These ingots were all rolled into rails. To-day, the 
North Chicago Converting Works and rail mill are abandoned, 
their places having been taken by the — South Chicago plant 
of the Illinois Steel Company, in which rail mill the largest 
— production has been 58,103 gross tons of standard section 
rails. 

The Edgar Thomson Works of the Carnegie Steel Company has 
made 47,074 gross tons of rails in a calendar month. Other 
American mills are turning out a large tonnage, but it is believed 
that the foregoing at present hold the reco While the faster 
work of modern practice has somewhat altered the character of 
the steel in rails, it must not be assumed that the product has been 
increased without any regard to other considerations. That is not 
true ; on the contrary, the outward character or finish of the rails 
has been improved to a radical extent. While working fast, the 
improved machinery is also reliable, and the care exercised in 
keeping true to section, square sawing. accurate drilling and 
straightening of both line and surface, yield results which it 
would hens tem impossible to obtain in the earlier days. In fact, 
the requirements of the railways, in consequence of increased 
weight and speed of traffic, &c., have made it imperative that 
such finished rails should be given them. Itis not desired to draw 
any invidious comparisons, but, in the writer’s judgment, Ameri- 
can makers are to-day not only turning out the most rails, but at 
the same time the best finished ones now produced. Moreover, 
foreign rails, imported into the United States and Canada during 
late years have not worn any better than American rails. 

It has been stated that examining into the past sometimes 
disproves assumptions. So that, while in the earlier days rail steel 
and rails were made with all the time and care which has been de- 
scribed, all the rails produced were not satisfactoty. In fact, the 
experience of the Pennsylvania Railroad was such that their 
chemist, Charles B. Dudley, M. Am, Soc. C,E., made an elaborate 
investigation into the chemical composition of their satisfactory and 
unsatisfactory rails. His deductions were presented to the Ameri- 
can Institute of Mining Engineers in October, 1878, and elicited a 
memorable discussion. Dr. Dudley concluded that rail steel could 
be too hard for good service, even though the rails did not actuall 
break. His conclusions were in favour of chemically softer metal. 
Some of those discussing the matter thought and stated that the 
size of the rail sections should not be ignored. 

As the accredited authority of the great Pennsylvania Railroad, 
Dr. Dudley's views carried added weight, and it resulted in a 
demand in America for softer rails. The writer thinks that no one 
to-day will attempt a defence of that position. In fact, the prac- 
tice did not long prevail. But it cannot be safely claimed that the 
present rails, whether made in America or imported from Europe, 
are giving absolutely satisfactory results. They are permitting the 
accomplishment of work which, but a little while ago, would have 
been considered an impossibility. Still, if engineers had ever been 
absolutely satisfied with that which was, progress would have 
halted. Heavy-sectioned rails which will yield better results than 
those now being obtained are needed. Our railway organisations 
have generally rc so situated financially, that they need no 
longer be limited to the immediate present in the policies of their 
administrations, 

In the old countries railroads were built because there was a 
population whose needs demanded them. In America they were 
often built because there was a tremendous amount of country and 
no population. This led to cheap construction, but while we still 
have plenty of room for more people, our country has become rich 
enough to justify the best of railroads, and, in fact, imperatively 
demands them. The successful operation of the roads themselves 
can be only on such a basis. As the railroads increased in number, 
and their requirements varied in accordance with their traffic and 
profiles, and being constructed and operated by many different 
men, it was natural that not only the weight of rails used, but 
their sections, should differ. In fact, almost every road had its 
own particular section. The variations between many were slight, 
but sufficient to necessitate the use of special rolls in their manu- 
facture. This had become so pronounced, and caused so great an 
investment of capital on the part of rail makers, and loss of time 
in changing from one section to another, &c., that Mr. Holley, 


in his characteristic progressive spirit, attacked the situation 
in a paper presen to the American Institute of Mining 
Engineers, in February, 1881. In this he stated that, answering 
his inquiries, the eleven Bessemer mills then making rails in the 
United States had sent him drawings of 188 patterns which were 
considered standard ones, and that 119 patterns of 27 different 
weights per yard were regularly manufactured. Mr. Holley gave 
drawings of many of these, and pointed out the absurdity of some 
of the variations. His paper attracted wide interest, but it was a 
difficult matter to reach. However, its discussion was continued 
by others later. Mr. P. H. Dudley, who had devoted much time 
to the study of the wear of rails, and who invented a recording 
car for the examination of the rails, contributed — on the 
subject to both the scientific Press and societies. r. Hawks, 
M. Am. Soc. C.E., then chief engineer of the Michigan Central 
Railroad, advocated certain sections, as also did D, J. Whitte- 
more, Past-president Am. Soc. C.E., and the writer also presented 
a series of sections in a paper read before the American Institute 
of Mining Engineers, February, 1899. 

This society appointed the Committee on ‘‘ The Proper Relation 
to each other of the Sections of Railway Wheels and Rails,” which 
performed its duties in a thorough manner; and following and 
resulting from its reports, the society appointed a committee 
to consider and recommend a series of standard rail sections, 
This was in 1891, but the final report of the Committee was not 
made until June, 1893.* During the intervening years the mem- 
bers of the Committee had worked faithfully ; consulted personally 
and by correspondence with many of the chief engineers of the 
railroad systems ofthe country, and upon ail points but 
one. One member, Mr. George 8. Morison, differed with the 
chairman, Mr. G. Bouscaren, and with Messrs. Foster Crowell, Virgil 
G. Bogue, 8. M. Felton, J. D. Hawks, E. T. D. Myers, Samuel 

Thomas Rodd, A. M. Wellington, F. M. Wilder, and Robert 
W. Hunt, as to the width of heads of the proposed sections, and 
on that point made a minority report. As secretary of the Com- 
mittee during the latter part of its work, the writer knows the 
difficulties and labours of the task, and naturally is gratified to 
know that the recommended rail sections are to-day practically the 
standard ones for American railroads. During 1899 quite.75 per 
cent. of all the rails rolled by American rail mills were of what 
are commercially known as the American Society sections. 

Geographical and commercial conditions must govern. When 
the Bessemer process was first introduced in America, imported 
English pig irons were used in making the steel. American irons 
were experimented with, and gradually displaced foreign irons, 
This practice first prevailed in the works located west of the 
Allegheny Mountains. They soon relied entirely upon charcoal 
pigs made from Lake Superior and Missouri ores. is was much 

igher in phosphorus than the lish irons, but the results ob- 
tained from it were so satisfactory that the investigation continued 
and extended to the use of American mineral fuel irons, both 
anthracite and coke. After a time these completely displaced 
both foreign coke and American charcoal brands, in both western 
and eastern works, 

It happened that while the most available western ores con- 
tained percentages of phosphorus fully up-to the limit possible for 
Bessemer uses, the cheapest eastern ores were quite low in that 
obnoxious element. Hence, it has been and is a fact that some of 
the rail makers located east of the Alleghenies can produce rails 
low in phosphorus contents, while using the lowest, to them, priced 
pig metal. The opposite is true of the western mills. These 
geographical and commercial conditions have led to the use of 
entirely distinct chemical specifications in the two districts—at 
least by some of the leading makers in those districts. 

The heavier equipments and higher speeds required more rigid 
road beds, which could only be obtained by heavier sectioned rails. 
These were gradually adopted. It was naturally expected that as 
the sections were inci , so would the resulting amount of 
service yielded by the rails. From the very first the results 
obtained were disappointing, and the writer doubts whether we 
will ever succeed in getting results as satisfactory as those yielded 
by the lighter sections. As the area of the section is increased, so, 
of necessity, will the work upon the steel in forming it be 
decreased ; and as the resulting mass is enlarged, so will the 
amount of heat retained in it at the time of the final reduction 
through the rolls be increased. In the writer’s judgment it will 
be found that the most satisfactory results will be obtained by 
so modifying the rolling system that the final pass—or better, 
passes—shall be given after the temperature of the partially-formed 
rail has been lowered. This is not by any means a new idea, but 
as yet it has not been carried out in a manner calculated to obtain 
the best results. 

Some years ago Mr. F. A. Delano, now superintendent of 
motive power of the Chicago, Burlington, and Quincy Railroad, 
in the interest of that company had some rails rolled at the South 
Works of the present Illinois Steel Company, then owned by the 
North Chicago Rolling Mill Company, on such lines and under his 
personal supervision. Unfortunately, these rails were of a peculiar 
section, which was not continued, but the writer believes that the 
wear of the metal itself was encouraging. 

The satisfactory wear being given by rails renewed by the 
‘¢ McKenna Process,” at the Joliet and Kansas City Mills of the 
McKenna Steel Working Company, bears very strongly on this 
point. Mr, McKenna takes rails which have become unfit for 
further service in main-line tracks, from having become rough 
in surface, through flow of metal or other causes ; or which have 
become curve-worn on the side of the head, and after carefully 
removing any tins which have been formed on the upper edges of 
the heads by metal flow, charges them into a long furnace, and 
when heated to not more than 1500 deg. Fah., they are drawn 
from the furnace by a mechanical contrivance which at the same 
time removes any scale which may have formed on their surface, 
and slightly upsets or flattens the section. The rail is then passed 
through a set of forming rolls, from which it is carried forward to 
another set, in which it is given a finishi The rail is then 
sawed hot, and cold-straightened and drilled in the usual manner. 
And while the section has been somewhat reduced, the original 
finishing sections and heights have been maintained. 

Now the steel has been given finishing work at low temperature, 
and examination has proven that the grain of the metal in the 
head of the rails has been ‘‘ fined.” But more important than all, 
the wear of the renewed rails is promising to be much more satis- 
factory than that obtained from new rails of heavier sections. 
This treatment of rails is no longer in an experimental state, as it is 
over five years old, and there are nearly 100,000 tons of renewed 
rails in service on the Chicago, Milwaukee, and St. Paul ; Atchison, 
Topeka, and Santa Fé; Wabash and other large systems. One 
chief engineer, on whose road there are many of these rails, says : 
—‘*No rail ought to be used at all until after it has been 
renewed.” 

The writer has already stated that, owing to geographical, and 
hence commercial, conditions the chemical specifications under 
which rails are made differ east and west of the Allegheny 
Mountains. In the Scranton and Bethlehem district what are 
known as the New York Central and Hudson River Railroad 
a which were originally formulated for that road by 

r. P. H. Dudley, are arded as the standard ; while for the 
mills west of the Alleghenies a different formula is followed. 
Some of the main railway systems insist on buying under their 
own chemical specifications, no matter where made. 

The writer has gone on-record so often, as believing that in the 
absence of work at low heats, incident to the present method of 
making heavy-sectioned rails, it is important to increase the 
carbon with the section to as great an extent as the phosphorus 
present will permit, without incurring risk from breakage, that it 
seems unnecessary to repeat the arguments, 

At the Atlanta meeting of the American Institute of Mining 
Engineers in October, 1895, the writer presented a set of specifica- 


"* Presented at the Annual Convention, London, July, 1900. 


* “Transactions,” Am. Soc. C.E., vol. xxviii. 


tions for ‘Steel Rails of Heavy Sections Manufactured West of 
the Alleghenies.” In accordance with these specifications 
thousands of tons have been made and used with satisfactory 
results. During the last two years the western makers have 
declined to limit the phosphorus to less than 0°10 Se, but, in 
fact, have been making steel with a fraction less than that amount 
—say, 0°09 to 0°096 per cent. And he regrets to say that in many 
cases they insist that the amount of carbon shall be less than that 
which he has advocated. He believes, however, that gradually, 
higher carbon will prevail ; and certainly has not had any cause to 
change his mind on the subject. His experience as a steel-rail 
maker, and as an cbserverof the wear of steel rails of many sections 
and diverse chemical composition, leads him to advocate :—First, 
work, after careful heating of the steel, and continued until its 
temperature has been much reduced. Secondly, that the carbon 
percentages shall be increased in proportion to the increase of rail 
section, the ultimate amount being, of necessity, limited by the 
contained percentage of phosphorus. In all cases he advocates the 
use of drop tests, on samples from each heat of steel. 

At aren many of the American railway engineers use the d 
test, but none of them demands the static or tensile tests insi 
upon by so many engineers of other countries ; nor does the writer 
think there is any necessity for these latter. The chemical analyses 
and drop tests are all sufficient. As a matter of record, the writer 

ives the chemical formulas contained in his specifications of 1895, 
in accordance with which, as stated, thousands of tons of rails have 
been made and have given good results. And while at present the 
western makers decline to limit their steel to 0°085 per cent. 
phosphorus, the writer certainly sees no reason to decrease the 
carbon. Inother words, so many rails have been made and proven 
safe with quite as much carbon as given in these specifications, and 
with 0°10 per cent. phosphorus, that the writer does not think the 
former element should be made less, certainly not until the details 
of manufacture have been changed. The standard specifications 
of the Louisville and Nashville Railroad Company are also given, 
as they cover both Bessemer and basic open-hearth steel rails, 
The so-called New York Central and Hudson River Railroad Com- 
pany’s specifications are also appended ; and the present standard 
specifications of the western rail mills, 

Robert W. Hunt's specifications : Sec. 8.—The carbon in the 70 lb. 
section shall not be below 0°43 per cent., nor over 0°51 per cent. 
In the 75 lb, section not less than 0°45 per cent., nor over 0°53 per 
cent. In the 80 Ib. section not less than 0°48 per cent., nor over 
0°56 per cent. In the 90 Ib. section not less than 0°55 per cent., 
nor over 0°63 per cent. In the 100 lb. section not less than 0°62 
wd cent., nor over 0°70 percent. The phosphorus shall not exceed 

“085 per cent. The silicon shall not be below 0°10 per cent. The 
remainder of the chemical composition of the steel to be left to the 
maker’s judgment, 

Louisville and Nashville railroad specifications.—The steel used 
for rails shall contain carbon as follows :—For ‘ i 
from 0°42 to 0°52 of 1 per cent.; for 70 lb. steel rail, 0°47 to 0°57 
of 1 per cent.; and for 80 lb. steel rail, 0°55 to 0°65 of 1 per cent.; 
and not more than 0°085 of 1 per cent. of phosphorus, or 0°07 of 1 
per cent. of sulphur. Silicon, 0°15 to 0°30 of 1 per cent.. When 
the steel used for the rails has been made by the basic open-hearth 

rocess, it should be of the following chemical composition :—Kor 
Bs} Ib. steel rail, from 0°45 to 0°52 per cent. of carbon ; for 70 lb. 
tail, 0°50 to 0°57 per cent.; for 75 lb. rail, 0°55 to 0°60 per cent. ; 
for 80 Ib. rail, ("62 to 0°67 per cent. The steel used for all rails 
shall contain silicon from 0°10 to 0°20 per cent., 0°15 per cent. 
being preferred ; manganese, 0°90 to 1 per cent.; phosphorus, not 
to exceed 0°05 per cent.; sulphur, not to exceed 0°05 per cent, 


New York Central and Hudson River Railroad Specifications. 


65 Ib. 70 1b. 75 1b. 80 Ib. | 1001». 
Carbon ..|0-45 to 0-55/0-47 to 0-57/0-50 to 0-60/0-55 to 0-60,0-65 to 0-70 
Silicon 0-15 to 0-20/0-15 to 0-20/0-15 to 0-20/0-15 to 0-20/0-15 to 0-20 
Manganese . .|1-05 to 1-25/1-05 to 1-25|1-10 to 1-30|1-10 to 1-30|1-20 to 1-40 
Sulphur. 0-069 0-069 0-069 0-069 0-069 
Phosphorus 0-06 0-06 0-06 0-06 0-06 
Rails having 
carbon be 
low will be 
rejected .. 0-43 0-45 0-48 0-53 0-60 
Rails having 
carbonabove | 
will be re- 
jected... .. 0-57 0-59 0-62 0-65 | 0-70 
Specifications of the Western Rail Mills, 
50 Ib. up to/60 Ib. up to;70 Ib. up to/80 Ib. up to/90 Ib. up te 
Carbon .. 0-85 to 0-45)0-88 to 0-48,0-40 to 0-50/0-48 to 0-58,0-45 to 0-55 
not over not over not over not over not over 
Phosphorus { 0-10 0-10 0-10 
not over not over not ovel not over not over 
Silicon .. 0-20 0-20 0-20 0-20 ; 
Manganese .. 0-70 to 1-60/0-70 to 1-00,0-75 to 1-05 0-80 to 1-10,0-80 to 1-10 


Victoria INstirutTE.—The annual meeting of this Institute took 
luce on Monday at the Society of Arts House, Sir G. G. Stokes, 
Bart., F.R.S., in the chair.’ The address, ‘On our Coal Reserves 
at the close of the Nineteenth Century,” was given by Professor 
Edward Hull, LL.D., F.R.S. The author had selected this subject 
for the annual address because public attention had recently been 
directed to the question of our coal reserves, owing chiefly to the 
increased price of coal and to the unprecedented output of this 
mineral from British mines, amounting in 1899 to 220,085,000 tons, 
being about 18,000,000 tons over that of the previous year, 
Referring to the Royal Coal Commission of 1866, presided over by 
the late Duke of Argyll, the author stated that the production had 
doubled since the report of that Commission was issued in 1870—a 
result scarcely anticipated by the Commissioners, and the public 
were inquiring “‘ for how long a period our coal reserves would be 
able to r the increasing drain.” The author advocated the 
imposition of an export duty on coal shipped to continental States, 
which were taking from us about 40,000,000 tons annually, so as to 
form a fund towards the relief of our increasing taxation, and he 
concluded by the proposal for a new Commission on our coal 
resources, showing the subjects which would require investigation, 


BritisH INSTITUTION OF DRAUGHTSMEN: MANCHESTER BRANCH. 
—On the 21st inst. the members of this branch made an excursion 
to Liverpool, and the following programme was carried out :— 
Visit to the Oceanic, an opportunity being afforded of seeing the 
whole of the vessel. The engine-room being obviously the chief 
attraction, most time was spent there. The magnitude of the 
main engines, coupled with their substantial design, evoked the 
admiration of all. What was particularly noticeable was the 
ample breathing-space provided, even in the tunnel. The item 
next on the programme was a visit to the generating station of the 
overhead railway. Here the chief way of interest was a depar- 
ture from previous practice. All the sets, with the exception of © 
the latest, are horizontal compound Corliss engines, driving by 
ropes bipolar generators. The-extension set is a vertical high- 
speed engine direct coupled to multipolar generator of 1200 kilo- 
watts. A visit was then paid to the tramway generating stations 
in Paradise-street and Vauxhall-road. At the former the plant 
consists of twelve sets of Willans-Siemens combinations of 300 kilo- 
watts each, while at the latter, which is not yet completed, were 
seen two sets of 1500 horse-power Willans-Siemens combinations, 
also two sets of 1200 horse-power by the same makers. These 
large traction units, with their noiseless running and small floor 
pas poe quite refreshing after so much pro-American literature. 
on the su 
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COMBINED STEAM HAMMER AND OLIVER. 


THE snnoupeaging illustration shows a combined steam 
hammer and oliver which has recently been brought out by 
the Jos. C. Nicholson Tool Company, of Newcastle-on-Tyne, 
and which s some noteworthy features. The hammer 
is of what is known as the Rigby type; its nominal size is 
24 cwt.; the steam cylinder is Tin. in diameter and 16in. 
stroke ; and the ecer weight of the whole machine 
is 41 cwt. It has been specially designed as a labour-saving 
tool, to reduce the cost of manufacturing bolts and nuts of 
all sizes from lin. up to 3in. in diameter. It is also intended 
for forging and welding feet on ships’ handrail stanchions, 
and work of a similar nature. The anvil block issplit, which 
permits of work up to 3ft. 7in. long being brought perpen- 
dicularly under the hammer, and expeditiously removed after 
being operated upon. The anvil block is separate from the 
bed-plate of the machine proper, and its foundations are 
below the ground level, and hence not shown in the cut. 
The top of the anvil is so formed that dies of any required 
form can be fixed to it. The piston and piston-rod are made 
all in one piece, of forged steel. The er faces and dies 
are made of the same material. The steam stop valve is of 
the piston type, and the regulating handles are arranged so 
that they can be operated in front by the smith and at the 


STEAM HAMMER 


back by a boy. Nuts and bolts can be very quickly and 
accurately forged by this machine. We are informed that it 
is capable of making twenty-six 14in. hexagon-headed bolts— 
the machine being worked by an apprentice—or thirty-eight 
cup-headed bolts in the same time. 


Fire Tests.—The concluding series of fire tests of the present 
session conducted under the auspices of the British Fire Prevention 
Committee were undertaken on the 25th at the testing station 
near Regent's Park. There was a very large attendance of district 
surveyors, Government and municipal officials, for the actual tests, 
which comprised a continuation test with a patent floor which had 
already been subjected to a preliminary ao a ona. 
ago, and with a partition, as well as two tests with iron doors. e 
door tests were of considerable importance as comparative tests, as 
one of the doors was built in accordance with the requirements of 
the London Building Act, and the other in accordance with the 
—— of the insurance companies. It was found that 
although the Building Act door tried was of better construction 
than really required by the Act, the insurance door, in which only 
the minimum requirements were observed, was the more efficient. 
The floor in question was constructed by the Mural and Decorations 
Syndicate, Limited, the preliminary test lasting one and a-quarter 
hcurs at temperature up to 2000 deg. Fah., followed by an applica- 
tion of water. The continuation test was for another hour at 
similar temperatures with a further application.of water. The 

blem was to see what the résistance of this floor would be after 
aving passed through one ordeal of fire, the matter being of the 
highest im ce to insurance companies as a question of reinstate- 
ment, The ; ition under investigation was the ‘‘ Cunnah- 
Wright ” partition, constructed by the Fireproof Syndicate Limited. 
‘The test was of one hour’s duration at temperatures up to 2000 deg. 
Fah., with a final application of water. As rds the iron 
doors, these doors were simultaneously subjected to fire up to 
2000 deg. Fah., followed by the application of water, the test being 
of one hour’s duration. 


LETTERS TO THE EDITOR. 


BUILT CRANK SHAFTS, 


S1r,—In the issue of THE ENGINEER for May 4th last, I had the 
honour of contributing to its columns an article on ‘‘Crank Shafts.” 
There are a few matters the limits of s recluded me from 
psecrge | upon. I refer to the increased facilities for producing a 
true cylindrical surface, and facility and cheapness of repair in 
breakdowns in the built crank shaft. It is a well-known fact that 
in a solid forged crank shaft a truly-turned crank pin is not 
obtained, To illustrate this, I know of one eminent firm of marine 
engineers in whoseshopsthe crank pins are trued upto agauge before 
ding the bottom end brasses of connecting-rods to them, This 
firm constructs the engines for battleships and cruisers, and are 
restricted by Admiralty specification to the adoption of solid forged 
crank shafts. I have seen mechanics spend several days in their 
shops with files and scrapers before a satisfactory cylindrical crank 
pin was obtained. I am far from being of opinion that this is 
unnecessary, and think other firms might emulate the good 
example of this firm with beneficial results. In most engineeri 
shops foremen and managers are usually content with a fine finish 
on the journals of the shaft, The degree of approximation of the 
journal to a true cylinder is a matter they do not as a rule trouble 
themselves about. Practical men know the importance of the 
journal being a true cylinder in obtaining that most desirable thing 
—a cool beari I remember a cage in point. Some years ago 
the crank shaft of an engine driving the pattern shop in a large 
engineering works gave considerable trouble by frequently heating 
up at the journals, After each case of heating up the surface of 
the journals was of a corduroy pattern; and the brasses were 
excoriated in a similar fashion. A fitter was sent on such occasions, 
who, after smoothing both surfaces, finally bedded the brasses to 
the smoothed-up crank shaft journals and crank pin. The engine 
worked satisfactorily for a few days, when the journals again 
heated up and tbe same performance was enacted. The patience 
of the foreman patternmaker being finally exhausted at these fre- 
quent stoppages of work, he complained to the manager. A con- 
sultation between the manager and foreman fitter resulted in their 
sending to the engine an intelligent old fitter of t experience, 
The first thing he did was to satisfy himself of the correct 


alignment of the shaft—-which, be it noted, was a solid forged one. 
Finding this to be accurate, and knowing the difficulty of obtain- 
ing a true cylindrical surface in the journals of a solid forged 
shaft, he reasoned correctly that the deviation from the true 
cylinder would be greater after each filing up the journals had 
already undergone. The first thing, therefore, he did was to 
order a complete set of new brasses, and after receiving them 
finished from the lathe, instead of bedding them to the journals, 
he first of all tried the journals off the new brasses. far off 
the truth did he find them, that it was necessary to chip them at 
some places, After this trueing up of the journals he bedded the 
brasses to the trued-up Jonsnaie and the engine gave no further 
trouble after this — In turning up a crank shaft, the usual 
way of balanci e lathe is to bolt weights against the face 
plate—Fig. 1. is no doubt balances the lathe as far as the dead 
weight of crank webs and crank pin are concerned, but it does not 
balance a more disturbing element, viz., the momentum of the 
moving mass. The cutting tool is a fixed point against which the 
revolving shaft is pressed with varying pressure, as the momentum 
of the revolving mass will be a constantl —— force during 
each revolution. Instead, therefore, of bolting balance weights to 
the face plate of the lathe, a more correct way of balancing is 
shown in Fig. 3, where the balance weights are bolted to the cranks, 
Another matter not conducive to the generation of a true cylinder 
in the turning up of a shaft is the use of one cutting tool only. 
The resistance is thus at one point, and any inaccuracies in the 
lathe at the mandril bearings and centres will be reproduced in 
the work done in the lathe. A em improvement is effected by 
using two cutting tools back and front on the saddle of the slide 
rest—Fig. 1. Betterstill is the use of three cutting tools—Fig. 2. 
The tools would be stepped ; that is, sup the horse-power of 
the lathe to be capable of taking off gin. of a cut with }in. 
traverse, then, with three tools dividing equally the circle, 
each tool would take off jin. Another very important 
advantage the built - up . shaft is facility and 
economy of repair in case of shaft breaking. This, no doubt, 
happens more frequently in marine than stationary engines ; but 
considering the enormous financial Joss involved in the breakdown 
of the mage mover of a i manufacturing concern, it is most 
desirable that the chances of such an occurrence: may be redu 

to the vanishing point, and, if it does happen, the repair may be 
effected in the shortest possible time. In large steamers a crank 
piece is carried as spare gear. This crank piece is finished all over 
aie the bolt holes, ese are rough-bored in the bolt holes of 
couplings, and about jin. smaller in Siamoter than finished size, 


to’permit of their being reamed to existing cranks. Now, let it 
be supposed that a crank shaft breaks. In a built shaft, to effect a 
repair, it. is only necessary to take out the broken piece of shaft, 
and replace it with a new piece, To get the engine working again 
in the shortest possible time, it would, of course, be necessary to 
take out the broken crank piece, and replace it with the spare one. 
Afterwards the broken piece of crank shaft could be taken out and 
replaced as. stated. The repaired crank would then be utilised as 
spare. In my article in THE ENGINEER for May 4th last, I described 
a breakdown in a stationary engine due to the high-pressure crank- 
pin bearing heating up. The result of this was that the connecting- 
rod seized on the crank pin, and bent the crank shaft. This was a 
= shaft having two disc cranks keyed to each extremity of it. 

‘o effect a repair in this case in the quickest way it was found 
necessary to get a new shaft, and afterwards to cut the bent piece 
off the old shaft, and weld a new piece toit. When this had 
been done, and the shaft finished in the lathe, it was kept as a 
spare shaft. 

In conclusion, there is one matter I should like to touch upon 
briefly. In describing the most suitable materials for the compo- 
nent parts of a built shaft, I referred to steel alloys, viz., tungsten, 
chromium, manganese, and nickel steels. All these latter elements 
seem to have no appreciable effect on the iron itself in the absence 
of carbon, with the exception of one, nickel. Steel is a pure alloy 
of iron and carbon; the chemical bond or union that exists is 
known to chemists as the carbide of iron, Fe* C. To give a graphic 
idea of this bond, if we could imagine.an infinitely small egg, the 
shell of that egg would be composed of three atoms of ferrum, and 
the yolk of one atom of carbon. The action of tungsten, chromium, 
and manganese seems to be in producing a harder and better car- 
bide of iron, or, so to speak, a smaller egg. Nickel, on the other 
hand, has a very active influence in increasing the tensility of the 
iron itself. Mr. Hadfield claims to have produced an alloy of iron 
and nickel which had a tensile strength of 45 tons per square inch. 
As the nickel does not — to have a hardening effect on the 
iron, this nickel iron would seem to be an ideal material for crank 
we 

Tam sary rpg of opinion that the whole subject of iron and 
steel alloys is yet very little more than in its infancy. No clear, 
definite data exist, apparently, as to the combining proportions of 
the different elements, giving the best results for certain specific 
a; and the action of certain steel-manufacturing firms in 

eeping such information private, making a trade secret of it, and 
calling these steel alloys by fanciful names, is certainly not to be 
commended, and not conducive to progress. As I have before. 
inted out, the trend of modern engineering is in the direction of 
igher speeds and ter a. Tron has been greatly 
improved by being alloyed with carbon. The metal thus formed —- 
steel—is further improved by the addition of tungsten, chromium, 
&c, Itis not in human power to fix finality, and in the few feeble 
remarks I have made I merely act as a finger-post on the long and 
weary road of human progress. J. Brapy, JUN, 
Madrid-street, Belfast, July 12th. 


WASTE OF WATER AND ITS PREVENTION, 


S1r,—The practical papers read at the meeting of the Britixh 
Association of Waterworks Engineers, and reported in your 
columns of July 6th, are most useful, and no doubt will be dis- 
cussed at length by the readers of THE ENGINEER. Of the above- 
named papers one deals particularly with the Cardiff system, but 
gives a few examples of waste at other waterworks, which are so 
antiquated and unreliable that they should have been omitted 
altogether. Some of these figures did duty twenty years ago, It 
is now necessary that the data should be corrected and classified 
into towns supplied by gravitation and those by pumping, also into 
water-closet towns and the contrary. The comparisons should be 
made with towns of similar size, having regard to the requirements 
of the place, whether a manufacturing town or a seaside resort. 

It is useless to compare Manchester with London, or Cardiff 
with Boltor. We must know which are water-closet towns, and 
what kind of inspection was carried out previous to the installa- 
tion of a ra number of waste-water meters controlled by an 
efficient staff of inspectors, I find when a waste-water meter 
system is introdu a new staff of more highly-paid men is 
engaged to work the system efficiently ; also, that where the great 

uctions are made there had not been any proper disciplined 
and thorough night inspection carried on. Immediately a regular 
and systematic night inspection was introduced at Leicester, the 
same result was obtained without meters as is now claimed by the 
waste-meter advocates. The meter diagram can only indicate 
that there is a waste in the district which it serves. It cannot tell 
the street or number of the house in the street, therefore the 
waste must be discovered by the stethoscope, as is done by 
all well-regulated water companies who are desirous of checking 
waste. The checking of waste in the Shoreditch district, —— 
by the New River hepa containing a population of 87,000, and 
costing £926 annually = £10 12s, 10d. per 1000 of the population ; at 
ay 5 = £7 8s. 8d. per 1000 of the population; at Cardiff 
= 10s. per 1000 of the population. Taking the figures as sup- 
plied in the paper, the average cost of working the waste-water 
meter system = £6 17s. 2d. per 1000 of the population. The ordi- 
nary night inspection system, carried out with regularity and 
discipline under the usual rules and regulations, with all stop-cocks 
and fittings selected and properly stamped, as done at Leicester 
and many other places, has proved a most efficient system, and 
costs considerably less to work it. The checking of waste without 
waste water meters, at Sheffield, is quoted as costing £2 17s. 5d. - 
per 1000 of the population. If the figures are approximately 
correct, there is no doubt that the engineer of the Grand Junction 
Water Company was correct in stating ‘that it was cheaper to 
ump a few million gallons of water to waste than it would be tu 
initiate an elaborate and expensive system of waste-water inspec- 
tion,” which cost Glasgow £52 15s. 1d. for providing and fixing 
meters, altering Pipes, &c., per 1000 persons. I should say the 
statement was perfectly correct at that time, considering the small 
staff then employed, and the extraordinary low cost of pumping. 
The statement was made twenty years ago, when fuel and labour 
were far cheaper. There was plenty of water, and circumstances 
were quite different for dealing with the question of waste than at 
e total cost to the iff Corporation n bring in 
by gravitation, filter, and maintain a supply of 28 por hee per head 

r day—74d. per 1000 gallons. The statistics of the London 

unty Council, viz., 5°84d. per 1000 gallons, are of no value for 
comparison with the price at Cardiff until the forty-one county 
boroughs are classified, and an average taken of similar works. 
Surely it costs more to pump the whole of the supply than to 
maintain works for a gravitation system. As a general rule the 
London water companies have not hitherto made any effort to 
restrict the waste of water, nor have they employed a disciplined 
staff of night inspectors. This was also the case with the New 
River Company, therefore it reduced the output as stated. 
The figures quoted represent a saving of 719,566,475 gallons after 
the introduction of a costly apparatus and appointing six new in- 
spectors with attendants and clerks to work same, the saving is 

uoted as £29,657 per annum. I would ask the secretary of the 
New River Company if he received this amount in cash. If that 
is the case, then since the introduction of the system a saving of 
£300,000 has been effected, and should form an item to be seen 
on the balance-sheet. “‘ Fi may be made to prove anything.” 
Of course there will be a saving between no system and no trained 
inspectors employed and an efficient system and a well-trained, 


ced | disciplined, highly-paid staff, but the difference to the New River 


Company’s cash account is not at the rate of bag 1000 
gallons total cost ; it is not even one halfpenny 1 lons, 
the cost of pumping and filtration, as it must keep all the staff 
constantly employed and paid whether any saving is effected or 
otherwise. In one respect Cardiff is a similar instance to the 
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New River Company. It is stated that there was a difficulty in 
keeping up the pressure of 351b. per square inch with the staff 
employed, therefore it became necessary to employ more trained 
men gaa Be check waste and adopt the waste-water meter 
system. Pro 

£400 per annum. If the cost of filtering the Cardiff gravitation 
supply should be taken at one halfpenny per 1000 gallons, the 
saving by a costly system of checking waste is not great, and the 
same result can be effected by the usual method, which is carried 
on in all respects precisely the same excepting the use of the 


meters. 
July 24th. DISTRIBUTION. 


THE RIEKIE COMPOUND LOCOMOTIVE. 


Sir,—Mr. Riekie’s design may be regarded as affording a some- 
what heroic solution of the difficulty of starting compound loco- 
motives with heavy loads. 

The sole reason for compounding is the desirability of limiting 
the number of expansions, and hence the range of temperature 
and pressure in each cylinder. Yet the fact that this design 
necessitates the greater number of the expansions to be effected in 
the high-pressure cylinders is claimed as an advantage rather than 
otherwise. 

Cylinder ratios are commonly fixed by the consideration that the 
low-pressure volume at the point of cut-off should equal the high- 

pressure volume at release. If, therefore, it is determined to retain 

oss high-pressure cylinders for facility in starting, expanding the 
steam ain to 30 1b. pressure or less, it follows that the low- 
pressure cylinder must be relatively small, with a late cut-off, in 
order to avoid negative pressure during the latter part of the 
stroke ; but it is by no means apparent that this disposition will 
increase the effective range of power, for the receiver pressure will 
rise rapidly as the period of high-pressure admission is lengthened, 
the proportion of the total work done by the high-pressure cylin- 
ders will diminish, and the mean effective pressure in the low- 
pressure cylinder will be so great that no ordinary design of 
connecting-rod brasses will stand. It will not be found practicable 
materially to increase the number of expansions in the low-pressure 
cylinder, as an earlier cut-off will increase the receiver pressure 
and diminish yet more the area of the high-pressure diagrams, 
It is not surprising that the drivers are ‘‘only too anxious to link 
up as quickly as possible.” The economy of steam shown by the 
engine in question is chiefly due to the fact that the gear must 
always be well notched up in working. 

The reference to the increasing cost of boiler repairs on Indian 
railways shows that the English precedent of restricting the heat- 
ing surfaces has been too closely followed. The increasing use of 
six-coupled engines results naturally from the necessity for pro- 
viding sufficient adhesion for the greater hauling capacity required 
to handle tratfic economically ; but roads of ordinary strength 
permit of sufficient weight on four-coupled wheels when a pair of 
18hin. cylinders are used with 6ft. drivers, or 20in. cylinders 
with 7ft. drivers, or 21}in, cylinders with 8ft. drivers, assuming a 
normal length of stroke constant in all cases. In order that the 
additional expense attendant upon the coupling of a third axle 
may be justified, the tractive force it is intended to develop would 
require the cylinder diameters to be increased to 22#in., 244in., or 
26in. in the respective cases, It is apparent that the combination 
of high tractive force with large drivers will result in an extrava- 
gant construction to accommodate the necessarily high steam 
stresses, and the only advantage possessed by the large wheels 
lies in the fact that they permic of high speeds with im- 
perfectly-balanced parts, and without refinement in the application 
of lubrication. Driving wheels of 6ft. 6in. diameter, operated at 
360 revolutions per minute, will give a speed of eighty-four miles 
per hour, and it is only necessary to arrange for the self-balancing 
of the reciprocating parts, and to apply forced lubrication to all 
pin joints, in order to ensure satisfactory working and durability 
at that speed of rotation. There is doubtless a limit to the power 
of a four-cylinder compound engine on the normal gauge ; but 
there would be no difficulty in arranging the parts to give an 
increase of 40 per cent. above that of the most powerful engines 
at possent working in this country. 

With respect to the author’s conclusions, it may be said that 
there is little’probability that the designers of marine and electric 
engines, who have not to contend with the difficulty of exerting a 
inaximum torque in order to start from rest, will adopt a method 
of construction which -‘‘ places any one type of engine on an 
equality with another,” whilst users of compound locomotives may 
tind that results at least equally as good can be obtained from pro- 
portions according with accepted theory, providing for rapid 


’ starting by means of auxiliary steam admission to the low-pressure 


ring ey with a single three-way cock in the receiver, permitting 
the high-pressure cylinders to exhaust independently for short 
periods, J, TWINBERROW. 
Mawson's-buildings, 13, Mosley-street, Newcastle-on-Tyne, 
July 24th. 


NICLAUSSE BOILERS, 

Stmk,—In your interesting list of ‘‘ Water-tube Boilers in War- 
ships,” published in THE ENGINEER of the 13th inst., you have not 
included the French cruiser Friant, of 9000 horse-power, fitted 
with Niclausse boilers. 

The Friant has been in commission over five years, has had her 
boilers severely tested by tests far more severe than any of our 
Admiralty tests; and when suddenly ordered the other day to 
China, was ready in three days to start, whilst another French 
ship ordered off at the same time, but not fitted with Niclausse 
boilers, took fifteen days to get ready. 

You have also omitted from your list two French Government 
tugs of 1000 horse-power each, at work since last year ; the Italian 
warship Ferruccio, of 14,000 horse-power, constructing, and the 
Japanese cruiser Yalyama, of 7000 horse-power, also under con- 
struction. All these are fitted with Niclausse boilers. 

The Cristobal Colon of the Spanish Navy, sunk in Cuban waters, 
was another ship fitted with Niclausse boilers, and the well-known 
fact that she nearly escaped from the United States ships was un- 
doubtedly due to her Niclausse boilers, though in the hands of un- 
trained firemen. She had left her builders’ hands very shortly 
before in an unfinished state. 

These additions alter the summary, and place the Niclausse boiler 
in a better position than even your summary shows it. 

WILLANS AND Rosinson, LIMITED, 
C. 8S. Essex, Secretary. 
Victoria Works, Rugby, July 19th. 


AN AERIAL EXPERIMENT. 


Sir,—The following brief particulars of an aérial experiment 
you :— 

e side frames of five boxes, measuring 5in., 7in., 9in., 7in., 
din, square, and 3in. deep, made from thin polished sheet metal, 
were fastened ve on a diamond-shape frame composed of 
four longitudinal ribs, and in such a way that all the front edges 
of the frames inclined slightly upwards. The whole formed a 
hollow aéroplane or parachute. In the centre of this aéroplane, 
and extending from stem to stern, was a fixed tapering elliptical 
tube of metal, which terminated at its small front end in a com- 
bustion chamber, and at its large open rear end in a movable 
section of the tube, which formed the rudder. 

Petrol, automatically controlled, was intermittently admitted 
and fired in the combustion chaniber, and by its pressure and im- 
pact against the atmosphere within the conical tube and about its 
open mouth recoiled to drive machine forward after the manner 
of a rocket, but with far greater efficiency. 

The rudder, when deflected by tightening one of the lines, was 


bly the new staff has increased the pay roll over | k: 


inwardly acted upon by the reaction, and outwardly acted upon in 
same direction by the resistance of the air through. The 
machine travelled up and down and horizontally in any 


those experiments did not lead to results are not far to seek. It 
was then the time of railroad development, and the new competi- 
tion from the railroad did not encourage costly experiments in a 


direction, and carried 18 Ib. of Speed and capacity not 
nown. 
Highbury, July 21st. W. = 1. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Srr,—I have recently received from the Institution of Electrical 
Engineers a circular announcing the proposed arrangements for the 
entertainment of the members of the American Institute of Elec- 
trical Engineers who will be visiting this country during August. It 
is with the deepest regret and concern that I note that the first item 
on the programme is a trip up the Thames on Sunday, August 12th. 
The hope is expressed that a large ber of s and ladies 
will take in the proceedings, in order that a ‘true British 
welcome ” may be given to the guests. 

Now, it is quite foreign to all the traditions of this country for a 
public or a scientific Institution to give an entertainment upon that 
day. Under the circumstances, therefore, it will scarcely be pos- 
sible to give a “true British welcome” to our American guests, 
Fidelity to principle will no doubt keep many away, and probably 
some conscientious qualms may overtake a section of those who go. 

I sincerely trust that steps will be taken at once to remedy the 
matter. It would be a deplorable precedent for the rest of the 
scientific societies, and it would cast an undoubted stigma upon 
the whole of the profession. A Briron. 

July 25th. 


THE VALVES OF GAS ENGINES. 


Sir,—In speaking of the valves of the. 350 horse-power gas 
engine by Crossley Brothers, in your impression of July 20th, you 
say, “ These valves are of a new design,” an equilibrating arrange- 
ment being used to simplify the lifting of these large valves. It 
is interesting tv note that this idea was anticipated some years ago 
by Mr. W. Norris, and in his ‘‘ Treatise on the Gas Engine” he 
speaks of the pressure on the head of the exhaust valves in large 
engines and the strain thrown on the lifting mechanism, and goes 
on to say, ‘‘ To overcome this two exhaust valves have been used, 
one valve having twice the area of the other, the smaller valve 
being arranged with a ‘“‘lead” of thelarger one. An equilibrium 
exhaust valve arranged with one-half the usual lift, and which 
would have the pressure equal to the difference between the two 
areas, is practical, and will no doubt be used on very large engines 
in the future.” 

I should be glad if some of your readers could inform me how 
this difficulty was overcome in the large gas engine built by La 
Société Cockerill. 


July 25th. G. Hives Dawson, 


S1r,—I notice that there are one or two errors in my article of 
last week. The arrow has been omitted from Fig. 8 indicating the 
position at which the ‘‘ exhaust opens.” On page 50, first column, 
line 4 should read—‘‘should open at the commencement of the 
fifth inch of the stroke.” 

It is of advantage so to construct the exhaust valve box that 
there shall be, if possible, a greater angle than a right angle for 
the outlet channel, as the less deflected the course of the gases to 
the exhaust pipe, the less resistance will be offered to their pas- 
sage. In considering this point in exhaust valve box construction, 
continental practice is somewhat in advance of British. 

Westminster Bridge-road, J. D. Roots. 

July 26th. 


THE AUTOMOBILE WAGON FOR HEAVY DUTY.* 
By ARTHUR HERSCHMANN, 


Iv can be easily proven that the progress of civilisation made by 
all nations has been closely interwoven with the progress of trans- 
portation. In olden days men were well satisfied to live, grow, and 
end their days wherever destiny planted them. There they 
established themselves, contented with the pursuits of life which 
were within easy reach, looking to Nature for their maintenance, 
and buying and trading with their immediate neighbcurs, and 
within narrow bounds. It would be outside the scope of this 
paper to discuss whether life was then less comfortable than it is 
to-day, and whether the few commodities then obtainable were 
insufficient to make existence enjoyable. At the present day our 
needs are considerable, varied, and ever increasing. It is no 
exaggeration to state that many a person’s happiness is marred for 
a good many hours if an express package containing personal 

oods coming from a great distance should not arrive on the hour. 
We all know how an improvement in the facilities for rapid passen- 
ger transit shifts the centres of districts where people nareene 
to manufacture, and the districts where they gather to live 
Towns prosper or decay according to transportation facilities, and 
the value of real estate is seriously affected by them. 

The manufacturer and the farmer know what it means to buy 
and sell where the opportunity is greatest, and how important 
the item of a quick, safe, and economical transportation of their 
goods has become at the present day, when the fluctuations in the 
value of raw material have become an ever increasing factor in the 
cost of the finished product. 

Before the advent of the railroad overland transportation was 
limited to the public highways. Washington maintained that the 
future presperity of the a depend on more horses and 
national roads, and it can well be said that his prediction has been 
fulfilled if we only substitute for the word “horse” the words 
‘‘motive power.” When, long after Washington’s days, the loco- 
motive appeared, the prevailing idea was that there would be little 
further use for horses, and that all traffic would soon be handled 
by steam roads. It was different. ‘The fact became apparent that 
traffic begets traffic, and that the increased opportunity which 
the railroad presented stimulated local enterprise and necessitated 
the employment of more horses and wagons to ply to and from 
railroad stations. It can be safely stated that the amount of 
merchandise hauled by horses on our streets and over short 
distances is as great in the aggregate as that carried by the rail- 
roads over long distances. 

The advent of the bicycle and of the electric trolley car 
characterised similar periods of apprehension on similar lines, and 

et statistics show that the number of horses in use has so far been 
ittle affected.| However, it bids fair that with the advent of the 
motor carriage this increase may now be checked, to give way 
gradually to a diminution in the number of horses used. Some 
enthusiasts have already predicted that it will be only a few years 
before there will be no horses on the streets. This sanguinism is 
not justified. However, while the horse will continue to remain 
man’s best friend among the brute creation as a saddle horse, and 
will probably never be wholly substituted in the propulsion of fancy 
carriages, there can be little doubt}that the motor freight vehicle 
has come to stay and will eventually supersede the horse as a 
beast of burden. It will evidently be a question of some time and 
evolution before it will become a universal institution and of the 
greatest importance to transportation interests, 

The motor wagon presents a problem which should admit of no 
rejudice. It is a case free from sentiment, and merely-influenced 
y economic considerations. The elements constituting in principle 

a successful motor vehicle were known and experimented with by 
enterprising engineers some eighty years ago. The reasons why 


* A paper presented at the Cincinnati meeting of the American 
Society of Mosnelent Engineers in May. 

+ Horses in United States on January Ist, 1893, about sixteen millions, 
on January Ist, 1899, decreased to about fourteen millions. 


competitive line. Furthermore, the machinery in the motor 
carriages was in a crude and undeveloped state. The revival of 
the movement, which may be said to have eens not more than 
ten years ago, has met with a great deal of indifference and pre- 
judice. It has been contended that these wagons would frighten 
the horses, while we can say to-day that most horses soon become 
accustomed to the peculiarities of their new competitor. Most of 
this opposition has come from prejudiced quarters ; many of the 
opinions have been volunteered by persons who had never ridden 
in a motor carriage, and whose remarks were intended for con- 
sumption by the home circle. The advantages of any kind of self- 
propelled vehicles are — to any one who nig to give the 
matter unbiassed thought. One has only to think how quickly a 
motor wagon with its reduced length can thread its way through 
crowded thoroughfares, and how it thus saves road space which is 
at present oceupied and made dangerous by the oftentimes erratic 
horse. The smell caused by the worst of the present day vehicles 
is not so bad as the smell emanating from horses with which we 
have to put up in hot weather. 

It may be contended that the heavier weights supported by the 
largest types of motor wagons will damage the ate but this can 
be proven to be a fallacy, since even if such damage did occur it 
would be more than outbalanced by the pounding and tearing 
action of the horses’ hoofs. One of the necessities for the success- 
ful running of motor vehicles, for some time to come, will be a 
good road surface, and those responsible for the maintenance of 
public roads could well afford to encourage the new movement, 
seeing that by the use of motor wagons a considerable saving will 
be effected in the matter of street pe , let alone the improve- 
ments in the hygienic condition of the roads. 

The matter of safety has often been doubted, and, while we will 
consider it later when studying the characteristics of different 
systems of motor wagons, it may here be said that statistics have 
already shown the new vehicle to be far safer from accidents than 
the horse-drawn vehicle. 

At times the horse will stop of its own sweet will, and refuse to 
budge, but, in the case of emergency, using his best efforts he 
could seldom pull up from full if inside of less than thirty 
yards. It necessarily takes time to communicate the driver’s will 
to the horse’s brain, and from there to the horse’s muscles, A 
motor wagon, on the other hand, can be quickly stopped, as power- 
ful brakes are within easy reach of the driver, whose intelligence 
alone is challenged in case of emergency. In addition, the driver 
of the motor wagon will have a clear view of the road ahead with- 
out being perched high in the air. It is very difficult to avoid an 
accident with a horse-driven wagon should the pole chain break, 
and it is naturally most likely to break when it is most wanted, #.e., 
when suddenly pulling up. 

There is another important item which is strongly in favour of 
the motor wagon as compared with the use of horses. Horses are 
dependent on the weather. . Flies molest them in summer time, 
and the driver is often led to believe they are sick or tired, and 
will naturally slacken up for fear of straining them. Climbing a 
steep hill he will often get off the wagon to save his horses, 
and it is evident that all this interferes with economical trans- 
portation. 

We have briefly touched the matter of brakes, and this really 
is the nucleus of the speed question. We need only consider the 
speed of modern railway trains and ask ourselves whether such 
a speed could be safely maintained without the use of air brakes 
to approach the speed question of motor wagons. It is an easy 
matter to provide for powerful brakes on a motor wagon, and 
the propelling motor lends itself in many cases as a very power- 
ful second brake. We have found that a load of three tons on 
a motor wagon, running at a speed of eight miles, could be 
pulled up in eight yards, a performance which could never be 
obtained with horses. It may have escaped the notice of the 
onlooker that when we speak of an eight-mile gait with horses 
it should be asked, how long can they keep it up, and then it 
should be considered that it would probably only approximate a 
five-mile gait of a motor wagon, which latter never gets tired, 
runs evenly, and is ready to do work as long as we provide fuel, 
and, further, is satisfied to remain where we leave it when put 
out of commission. The latter consideration is an economic 
advantage not to be overlooked in the operation of motor 
wagons. 

aking up the different propelling agencies which have been 
experimented with so far, we find that almost every known motive 
power has been tried. Steam was employed as early as 1820, and 
such wagons were built by the world-renowned Ericsson and 
Tangyes in England, and even James Watt is said to have con- 
structed a steam carriage. With the low steam pressures then 
available, = roads, and difficulties with unreliable material and 
workmanship, it is not surprising that the matter was allowed to 
drop. The next experiments were in the line of oil engines, 
followed by electric vehicles, compressed air, carbonic acid, and the 
revived steam carriage, 

Naturally, in this country, leading the worldin electrical sybjects, 
expectations were greatest with electric vehicles, The electric 
equipment renders a vehicle clean and easy to operate. These 
vehicles can be made to answer the requirements of running on 
smooth city roads. The suitable commutation of battery cells pro- 
vided in these vehicles, effected through interconnection of contacts 
on the “controller,” affords, together with the series and multiple 
arrangement of the motor, some flexibility in the power and speed 
conditions of the machine. There are, Sumer, inherent dis- 
advantages to the use of batteries, which grow prohibitive in a motor 
wagon intended to carry heavy weights over along distance. It 
is common experience that on rough roads the punishment is more 
than the batteries can stand, and where we have a case of heavy 
loads to be carried, necessitating the use of steel tires, we can et | 
say that at this phase of the evolution the battery makes the 
electric truck an impossibility. It would lead too far to enter 
minutely into the matter of cost of operating electric wagons, but 
it may be stated that the best traction cell has only a capacity of 
about seven watts per pound of its weight, and with this as a basis, 
one can soon calculate how much dead weight a wagon would have 
to carry to propel a big load over a long distance with one charge. 
The ‘‘ maintenance ” of batteries, apart from the actual cost of charg- 
ing, is seldom spoken of, though it is perhaps the most serious 
item. 

Next to the electric wagon we saw the auto-truck, or better still, 
heard about it. It was stated that compressed air trucks would 
soon be operated in considerable numbers. Now, while it cannot 
be denied that compressed air would make an ideal motive power, 
we have still to look for a complete revolution in the construction of 
light storage tanks to render this power available for trucks, grant- 
ing that other disadvantages inherent to the use of compressed air 
can be practically overcome. Weight for weight, stored electricity 
lends itself more readily to the propulsion of wagons, since it will, 
as it were, ‘‘keep pressure” until it becomes well nigh exhausted, 
while the air pressure falls gradually as the air is drawn from the 
storage tanks. The tank weight per cubic foot of air is about 851b.; 
the air itself weighs 111b., and at 2000 1b. per square inch, repre- 
sents 0°27 ee hours. To heat the air, considerable weight 
has to be carried. Carbonic acid has also been proposed for the ~ 
operation of wagons, but it suffers in common with compressed air, 
and, moreover, the raw material to be compressed is, by’‘no means 


cheap. 
(To be continued.) 


Tue Belleisle is, it is reported, to be taken out of 
Portsmouth Harbour, with the view of ascertaining the damage 
which can be done by a torpedo, if prematurely discharged by a 
shot from the enemy. It is proposed to place a live torpedo on 
board the Belleisle, and to discharge it by means of shell fire, - 
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THE TUNLEY STEAM TRAP. 


THE accompanying illustration shows, in section, a steam 
trap which has-been brought to our notice. The construc- 
tion and working of this apparatus will be clearly seen in the 
illustration. For ordinary working pressures—say up to 
200 Ib. on the square inch—the body consists of a cast iron 
box. Above 200 Ib. cast steel bodies are employed. Dipping 
down some three parts-of the way into this box is a tube, 
and inside the tube a valve spindle. The spindle has the 
valve at the top end, and its bottom end is 
connected to an open-top; cylinder, the 
spindle also being provided with winged 
guides at its lower end, in order to steady ~ 
the cylinder. The box is nearly filled with 
water, so that ordinarily the cylinder is 
floating and the valve is kept closed. When 
the trap is at work the condensed water 
from the steam pipes enters the floating 
cylinder through the elbow, as shown in the 
illustration, and gradually overcomes its 
buoyancy, with the result that the valve is 
opened, the water is blown up from the 
cylinder through the central tube, and 
passes away through the outlet. A section 
of the outlet valve on the line A B is given 
at the top of the illustration. As soon as 
sufficient water has been blown out to allow 
the buoyancy of the cylinder to again assert 
itself, the cylinder rises and the valve is 
closed, this happening before all the water 
has been blown from the cylinder, the 
weights being so arranged as to bring this 
about. As a result the steam cannot blow 
through and escape by the valve. As, how- 
ever, it is occasionally necessary to blow 
through the trap, so as to remove any dirt 
or other deposit which may have found its 
way into the trap, a provision for effecting 
this has been made. At the top of the trap 
is a handle, which can depress the valve 
spindle and open the valve. This can be 
held down as long as is necessary, and is 
taken back to its original position, when 
pressure is removed from it, by means of a 
spiral spring. 

The makers claim for this trap that it has 
a balanced valve which works equally well at 
all steam pressures; and that it is capable 
of dealing with a sudden rush of water, the 
cylinder filling, sinking, and the valve re- 
maining open full bore until the cylinder is 
nearly empty again. It is further claimed 
that it is very simple in construction, and - 
has no levers or joints, and also that there 
can be no leakage of steam for the reason 
already given. The valves are made renew- 
able, and are readily got at for examination. 
In first setting the trap to work, the box has to be filled with 
water, and for this purpose a removable plug is placed in the 
cover. 

These traps are being manufactured by Fletcher Brothers, 
of Ashton-under-Lyne, under licence from the patentees, 
A. E. and J. P. Jackson. 


CYLINDER PROPORTIONS FOR COMPOUND AND 
TRIPLE-EXPANSION ENGINES.* 


THE amount of literature on this subject would fill many vol- 
umes, and yet the solution of the question is not by any means 
settled at the present time, our best and most prominent engineers 
holding very different opinions. There are two extremes, with 
very ardent supporters at each ‘end, and the middle ground is well 
filled with those who are in doubt and think that a happy medium 
is the safest position. They can easily shift to whichever side 


‘seems to be in the ascendent. 


The question on which harmony of opinion is shattered is, 
‘Shall we have terminal drop in any cylinder but the last, in 
multiple-expansion engines?” I think the weight of authority, 
especially among the older engineers, is.on the side of ‘‘ no drop.” 
Among the most prominent engineers on this side are Messrs. 


‘Sulzer, Leavitt,. Reynolds, F. W. Dean, and Professors Thurston 


and Denton. ‘ The other school, who, although less numerous, are 
probably more emphatic in their expressions, hold that there 
should be terminal drop. Unfortunately we have no series of 
experiments to which we can point, and ve without fear of con- 
tradiction, ‘‘ This proves conclusively that there should be, or that 
there should not be, drop.” 

Many tests have been made which point one way or the other, 
but there are always circumstances connected with these tests 
which either side can point out as unfair to their side of the ques- 
tion, and when we realise the many conditions which can mate- 
rially alter the results of a trial it is not: hard to see the difficulty 
of proving a theory to the satisfaction of the other side. Results, 
however, are what we are after, and at the present time the best 
results seem to have been obtained in engines having large ratio of 
cylinders and a moderate amount of drop. 


F 


Fig. 1 


Before discussing this question, I wish to take up the drawing 
of indicator diagrams for multiple-expansion engines, for all our 
theories and calculations are based on these diagrams. There are 
numerous methods of drawing diagrams, which are more or less 
accurate and convenient. Practically all of them disregard the 
effect of compression, and in many cases, especially in engines 
of moderately large clearance, this becomes very important. If 
compression always fills the clearance space to initial pressure, 


*A pa presented March, 1900, before the American Society of 
Mechanioal Mr. B.C. Ball, - 
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this would beconie negligible, but inasmuch as compression should 
not fill the clearance space to obtain the best economy, and as it 
seldom does, we should take this part of the diagram into account. 


Several years ago I devised a system for constructing di S 
which has some points of advantage over any other with which I 
am familiar. Fig. 1 illustrates this method, and it can be explained 
best by following through the construction for a particular case. In 
any case to be worked out there are certain points which must be 
iven or assumed in order to make a solution possible. For instance 
iler pressure and back pressure—absolute—must be known. In 
the case of a condensing engine, we will assume the amount of 
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vacuum in the cylinder and the initial pressure, B and ( are thus 
determined, ‘Then we have to decide on some questions, such as 
ratio of expansion, cut-off in high and low-pressure cylinders, &c. 
After deciding upon the ratio of expansion, point D can be located. 
The clearance in both cylinders must of course be known, and then 
we can construct an expansion curve from D, It now becomes neces- 
sary to decide upon either the cut-off in the low-pressure cylinder 
or the received pressure. In either case point E will be determined. 
The line EK will ordinarily be nearly horizontal, because 
compound engines usually have large enough receivers to maintain 
a practically constant pressure in the receiver. .Some styles of 
engines, however, have small receivers, and then it becomes 
necessary to locate point K accurately. In this case the line EK K 
can be constructed as an expansion curve, starting from E, using 
for clearance volume, R + C, + Cz + =~, in which R is the 
received volume, C, clearance in low-pressure cylinder, C, clear- 
ance in high-pressure cylinder, V volume of low-pressure cylinder, 
and r cylinder ratio. This gives a clearance volume, referred to 
the low-pressure cylinder, from which an expansion curve can be 
constructed from E toK. Then it is necessary to locate point F, 
either by deciding upon the point of cut-off in this cylinder or 
upon the amount of drop at release. The expansion curve from 
F should be carried to G, and the line HJ drawn through G. 

The style of valve gear being known, we can now determine the 
points of release and compression, and construct compression 
curves, The low-pressure expansion and compression curves should 
now be carried to the line HJ. The diagrams are now complete, 
and it only remains to determine the size and ratio of cylinders. 
To determine the cylinder ratio it is only necessary to measure the 
lines LGand MN. The ratio of these two lines is the cylinder ratio. 
This, of course, assumes that all of the steam which is exhausted 
from the high-pressure cylinder appears at cut-off in the low-pressure 
cylinder. In many economical engines with jackets and super- 
heaters, this will be found to be the case, but in every engine there 
is a certain ee of the steam exhausted from the high- 
pressure cylinder which appears in the low-pressure cylinder. 

In good high-speed single-valve engines, without jackets or 
superheaters, I have found that about 90 per cent. is a safe figure. 
To allow for this it is necessary to use 90 per cent. of the length of 
the line LG, as compared with the line MN, to determine the 
cylinder ratio. These diagrams are drawn with ogg expan- 
sion curves, which are accurate enough ordinarily. The same 
system, however, could be used with saturation curves. It can be 
seen, of course, that it is not necessary to start the construction 
from any one point, for the system is equally convenient for start- 
ing at any other point if enough data are given to make a construc- 
tion possible. The principal feature of this method is the bringing 
of all expansion and compression. curves to a common line, and 
measuring the amount of steam on that line to determine the 
cylinder ratio, 

After completing the diagram we can slant the admission line, 
round corners, and make such other alterations as the nature of the 
engine under considerationrequires. In order to decide intelligently 
what cylinders should be used for a given case, it is necessary to 
take into consideration a great many factors. In the first place, if 
an engine is to be designed for highest economy it will not have, 
ordinarily, a great overload —: Right here is where a great 
many engineers make mistakes. In writing specifications for 


those for best economy or some provisions made for a by-pass to the 
low-pressure cylinder. 

Leaving other conditions out for the present and seeking 
economy primarily, we come to the great problem with which steam 
engineers have struggled since the advent of the steam engine. 
There is a vast field for mathematicians in the thermo-dynamies of 
the steam engine, but when we have followed them through their 
wanderings, and been introduced to the cycles of Carnot, Rankine, 
etal., we can sum it all up by stating that, eliminating cylinder con- 
densation, the best economy can be obtained by an engine working 
steam between two pressures, when the steam is admitted at the 
higher pressure, expanded to the lower pressure and discharged, 
and the clearance space filled by compression to the higher pressure. 
The elimination of condensation simplifies the problem immensely, 
at least theoretically. If we could eliminate condensation, t! 
highest possible economy we could obtain theoretically would 
be realised in a single-cylinder engine, in which the expansion was 
carried to the pressure of discharge, and compression filled the 
clearance spaces to initial pressure. : 

The tests conducted by Chief Engineer Isherwood, United States 
navy, and others, have settled positively that using steam in this 
manner does not give the highest economy, on account of conden- 
sation. The reason why condensation effects this change is not 
that some steam is condensed in the cylinder each stroke, but that 
the condensation is not in proportion to the steam admitted and 
the work done, but nearly a fixed amount per stroke for a given 
set of conditions. If more steam is admitted the amount con- 
densed is practically the same, but the proportion which is con- 
densed becomes less ; and for this reason it is economical to throw 
away some work by free expansion at each end of the stroke, for 
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Fig. 2 


in so doing the total amount of work done per stroke is increased, 
and the condensation which is a total loss becomes a smaller pro- 
portion of the steam used. 
Referring to Fig. 2, we can see this more clearly. This diagram, 
O DCB, would be a very fine one for an engine using highly super- 
heated steam, or some gas which is not subject to the difficulties due 
to condensation ; but weknow that thisisnot economical for ordinary 
steam engines, and the reason why it is not is, as I said, that the 
condensation is a fixed amount each stroke, and if we have a small 
amount of work done the percentage of condensation is large. If 
we increase the area of work a little, as indicated by the lizht line 
SR, we have then thrown away the amount of work represented 
by RAD; but we have added SRD 0, which is, of course, very 
or,» in proportion to the amount thrown away. — 
ndensation, which is practically the same in both cases, be- 
comes a much smaller proportion of the steam used, and the 
economy of the whole is improved. The truth of this has been 
roved by so many accurate tests that there is no doubt about it. 
e question now is, ‘‘ Why should we have drop at release in one 
— and not have it in another cylinder?” Sup; we divide 
this diagram into two diagrams by the line H K, and consider that 
the diagram above this line is produced by one engine, and that 
below - another engine. If the atmospheric pressure had 
happened to be at HK instead of A A, we could then consider the 
diagram O E F B as from a single-cylinder non-condensing engine. 
On Mars it may be that the atmospheric pressure is at fi x. it 
it is, then their non-condensing engines would produce cards 
about like OE FB, From what we know of steam and the laws of 
condensation, it does not seem possible that this card would give 
maximum economy for the single-cylinder engine, and it is practi- 
cally certain that S N EG PB would give better economy. In this 
case the losses by free expansion at N and P are more than made 
4 by the reduction in the proportion of cylinder condensation. 
If, therefore, drop is necessary for maximum economy at one part 
of the expansion curve, why should it not be advantageous at any 
other point ? Of course the amount will vary at different points, 
but it seems logical that if it is desirable at one pressure it is also 
desirable at pressures, Thereis another condition regarding 
the drop in the high-pressure cylinder which does not exist in the 
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Fig. 3 


low, and that is the improved condition of the steam, due to the free 
expansion. At release in the low-pressure cylinder the improvement 
in the quality of steam by free expansion does no good, while in 
the high-pressure, any improvement in steam at release, improves 
the action of the low-pressure cylinder. It seems, therefore, 
that there should always be more drop in the high-pressure cylin- 
der than the low. 

Some brilliant mind conceived the idea that by dividing the 
range of temperature between two or more cylinders, condensa- 
tion would be reduced. From that time to the present day the 
great object of most engineers seems to have been to produce 
what is considered by them a perfect diagram, in which expansion 
is carried through successive cylinders without loss by free expan- 
sion. When it was found advantageous to divide the range of 


engines, they will insert conditions which make it practically 
impossible for the engine, under its running conditions, to give its 
best economy. For instance, we often see cases where an engine 
which will usually run with a vacuum must be guaranteed to carry 
25 per cent. overload without vacuum and 40 per cent. with vacuum. 
If an engine is designed to operate economically with a vacuum, it 
is practically certain that without vacuum it would hardly develop 
its rated capacity, to say nothing of overload.” 

Engineers who are seeking“ economical ‘performance must not 
expect great overload capacity. In non-condensing engines de- 
signed for 100 Ib. or less, the overload capacity for an economical 
engine becomes very small, If the engine is to be operated as a 
condensing engine, but on account of some peculiar conditions 
there is a probability of running the engine without a vacuum 
of the time, the’cylinder proportions must either be modified from 


perature into two or more stages, each successive cylinder 
should have been treated as an engine working between the two 
pressures assigned to it, and studied to get the greatest economy 
out of each cylinder. It is unfortunate that some one who has | 
time and money to spend has not, in the interest of science, built 
an engine which could be used as a test engine, to determine seme 
facts upon which we could stand as firmly as we stand on the 
results of the tests of Chief Engineer Isherwood ing cylinder 
condensation. This test engine should be fitted with about three 
interchangeable cylinders, which could be used one at a time. 
One cylinder should be designed to use steam from a few pounds 
above atmosphere to about 28in. vacuum; the next one to use 
steam from about 1501b. pressure to a few pounds below atmo- 
sphere ; and the third should be capable of using steam from about 
250 Ib. pressure to about 601b. pressure, 
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Then, if you wanted to design a tri xpansion engine to work 
steam between 200 Ib. pressure and 28in. vacuum, you could divide 
the range of temperature into three s and run a series of 
three tests on this engine for each cylinder, using steam in each 
case between the temperatures and pressures corresponding to the 
three stages. From these tests a curve could be plotted for each 
stage, and the indicator diagram of maximum economy for that 
stage determined. These cards could then be combined, and a 
triple designed to reproduce this combined diagram. This method 
would not, of course, take into account every condition existing in 
the triple. For instance, the improvement in the quality of steam 
due to free expansion at release. On account of this condition, 
the engine to give the maximum economy should have greater 
terminal drop than these tests would indicate. The reasoning 
which requires terminal drop in the single-cylinder engine cer- 
or ppl pound, and recent tests are tending to prove 
this beyond doubt. 


Our friends across the Atlantic are, almost without exception, 
opposed to this theory. They have obtained wonderful results 
from engines without drop, and their opinion should be respected ; 
but simply because some Sulzer triples have made world records, 
it does not prove the point in question, and there is no record of 
the Sulzer compounds having not equalled the economy of some of 
our large ratio compounds on this side of the water. As far as 
T know, there has been no triple-expansion engine of economical 
type built to produce indicator cards showing terminal drop in 

e high and intermediate cylinders, and it is not at all impro- 
bable that, as the development of economical engines continues, 
— will be made along this line which will excel even the 
Sulzer engines. 

The first compound engines with large cylinder ratios of which 
I have been able to learn were made by Mr. 8S. B. Greacen, of 
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Perth Amboy, New Jersey. I think he is without doubt the 
a in this field, and I am glad to have the opportunity to put 

is work on record. I desire to quote part of a letter which he 
wrote to me, in answer to an inquiry of mine on this subject :— 
‘Replying to yours of yesterday, would say to you that I built 
my first compound engine in the winter of 1872-73. I built it for 
a pleasure launch, for my own use. The engine that I built at that 
time had cylinders 4in. and 8in. diameter, by 8in. stroke. Both 
cylinders were steam jacketed, and were operated by one flat 
valve, and the high-pressure had an independent adjustable cut-off. 
My boiler was 26in. diameter, vertical, and 5ft. high, and would 
carry 250 Ib, steam. In running the engine myself, I found out 
many things which surprised me. The first thing I noticed was 
that the cut-off was of no benefit as regards economy—rather a 
detriment. Theoretically it was all right, practically, no use. 1 
discarded the cut-off, and bushed the high-pressure cylinder so 
that the ratio was 6 to 1, and found decided improvement. Think- 
ing if I went still farther I might further improve the engine by 
increasing the ratio to 10 to 1, I put another bushing in the high- 
pressure cylinder, and raised the boiler pressure higher, and found 
that I had lost, instead of gaining, by the change from 6 to 1. 
There were many things that surprised and puzzled me. My flat 
valve was trying my engine by reason of the friction, and the 
iston-rod packing burned out and created so much friction that 
it did not pay. My next move was to bush the cylinder 7 tol. It 
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seemed to be a slight improvement on 6 to 1, but the valve friction 
was a serious matter, so after laying my boat up for the winter I 
made a new pair of cylinders with piston valves and a ratio of 7 to 
1, and tried it in the spring of 1874. It was a great improvement 
on the old cylinders, and is about the same thing I am building 
to-day, after trying many other styles of cylinders. I am now 
building for my own use a steam yacht 96ft. long, 17ft. beam, with 
engine No. 65, which has cylinders 9 and 25 diameter by 12 stroke, 

iston valves, and about the same thing as the one I built in 1874. 

he original engine which I built in 1872-3 was sold to General 
Gilmore, of the United States army, in 1878, and is still in use in 
the boat, as I built it, somewhere in the South, near Jacksonville, 
Fla. One result of my experiments in 1873 was to decide in my 
mind a rule for the proper ratio of cylinders in proportion to the 
steam pressure used, which I will give you :— 


60 pounds of steam, cylinder ratio .. 4tol 
85 , ” ” ” ” 5 to i 
110 ” ” ” ” ” 6 to 1 
185 ” ” ” 7 tol 
160 ” ” ” ” ” 8tol 


‘« After many years’ practice, I do not see any n to change 
my ideas from what I learned in 1873. One very successful engine 
which I built in 1884 had cylinders 16 and 35 by 24 stroke, and was 
allowed to carry 80 1b. only. It was built for R. G. Packard, 130, 
Peari-street, New York City, and he still owns it.” 

In 1891 Mr. George I. Rockwood made some tests of a triple- 
expansion engine, which was so arranged that the intermediate 
cylinder pie’ ms cut out. This engine was tested as a triple and 
as a compound, and reported to the Society in volume xiii. of the 
“Transactions.” I will not discuss the comparisons of the two tests, 
for I do not think the triple had a fair show, but the record of the 
compound, with a ratio of 5:7 — 1 was sufficiently remarkable to 
attract the attention of engineers. At that time Mr. Rockwood 
advanced the theory that a triple-expansion engine 


Providence Association of Mechanical Engineers, in December, 
1898. Ido not agree with him on this point, and think that he 
has drawn wrong conclusions from his tests. His strong fight has 
been on the question of terminal drop, and in that I agree with 
him heartily. The comparisons he has drawn are always with 
triples in which there is no drop. Mr. Rockwood seemed to have 
reasoned that, because a compound engine with large + sapem ratio 
and drop has practically equalled the records of triple-expansion 
engines without drop, therefore there is no advantage in the triple. 
If drop is advantageous, why should it not be equally efficient in 
the triple? In fact, the higher the pressure from which a given 
amount of drop occurs, the less the loss by free expansion. 

This question of terminal drop was discussed, and the theory 
elaborated, by my father, Mr. F. H. Ball, in a paper presented to 
the Society in 1894, and will be found in volume xv. of the 
Transactions.” 

The great obstacle in the path of economical main, which we 
are all trying to reduce to as low a limit as possible, is cylinder 
condensation. To accomplish this be sa there are three im- 

rtant means which we can employ. First, reduction of area, sub- 
ject to steam under varying pressure and temperature ; secondly, 
reduction of range of temperature ; thirdly, steam jackets and 
superheaters. 

e first is the most important, and it is the one which is too 
often overlooked. It is not only surfaces on piston, .cylinder head, 
and cylinder walls which we must guard against, but any surfaces 
subject to the varying pressure in the cylinders. Increasing the 
cylinder ratio by reducing the high-pressure cylinder reduces this 
surface, leaving the total number of expansions the same. Look- 
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ing at this question logically, it would seem to be not so much a 
uestion of whether this should be done at all, as how much of it 
should be done; for by looking at Fig. 2 we can see that, by a 
small amount of drop, the amount of work lost is very small— 
N M E—and the reduction of area for condensation is quite con- 
siderable, the cylinder areas being represented approximately by 
the lines M G and E G respectively. If this is true for compounds, 
it certainly is true for triples. The saving due to reduction of 
range of temperature has been proved beyond doubt, and the only 
question seems to be, ‘‘ What is the best method of dividing the 
range between two or more cylinders?” Some say ‘“‘equal 
ranges,” and some say ‘‘ unequal ranges.” The question of super- 
heat comes in, to further increase the difficulty of deciding upon 
the proper ranges of temperature. The saving due to steam 
jackets and superheaters seems to be more on account of increased 
re-evaporation, rather than to reduction of initial condensation. 
It is probable that the initial condensation is somewhat reduced, 
but the re-evaporation is certainly increased. In some tests of 
compound engines of Mr. Rockwood’s design, at the Grosvenordale 
Mills, several records of less than 13 1b, of water per indicated 
horse-power per hour were made, one test showing less than 12 lb. 
The steam pressure was 1501b., and the vacuum 264in. About 
the same economy was obtained from a Leavitt pumping engine at 
Louisville, Ky. This engine had 150 lb. of steam and 27}in. 
vacuum in the low-pressure cylinder. The ratio of cylinder was 


Fig. 7 


4tol. The stroke cf this engine was 10ft., and the piston speed 
370ft. 
From these comparisons it seems probable that a compound 
having large cylinder ratio and drop, under as favourable condi- 
tions as the Leavitt engine, will appreciably reduce the water rate 
of that engine, which is considerably in the lead of all other com- 
pound engines in which expansion is carried to the line of back 
pressure in high-pressure cylinders. It seems, therefore, fairly 
well settled that Mr. Rockwood, by good engineering, has pro- 
duced record-breaking compounds. He has not only succeeded in 
obtaining a record of less than 12 lb. of water per horse-power per 
hour in one engine, but has obtained considerably Jess than 13 lb. 
in a number of engines, and these records seem to place his engines 
in a class by themselves, 
In connection with large cylinder ratios, I would like to call your 
attention to some cards which were loaned to me by the American 
Engine Company. These are cards from which two engines were 
designed. ese engines are of the style recently built by that 
company, in which one valve controls the steam for both cylinders. 
The first card—Fig. 3—is for 110 lb. boiler pressure, and is being 
built to run their shop. When it is completed, which will be very 
soon, a series of tests will be conducted, and it is quite possible that 
they may throw some light on the subject of cylinder proportions. 
In these diagrams I desire to call your attention to the difference 
it would make by leaving out of consideration the compression 
curve. The diagrams shown in Fig. 4 are for an engine which will 
have 180 Ib. initial pressure and a vacuum of 26in. The ratio of 
expansion of the engine will be about 21, which is rather high for a 
single-valve engine of moderate clearance. These cards give a 
cylinder ratio of 

Mr. Rockwood : When ou say “it gives,” you mean, don’t you, 
that you select that ratio ¢ 
Mr. Ball: I mean, that assuming an ex ion to 81b. absolute, 
and terminal drop in the high-pressure cylinder of 251b., which is 


sions with a smaller cylinder ratio and no ‘‘ drop,” by cutting off 
earlier in the each cylinder. 

Ina by Professor Thurston, entitled ‘‘ The Steam Engine 
at the Close of the Nineteenth Century,” he records a test of a 
engine which shows a remarkable duty per 

000 lb. of steam. He lays great stress in this paper on the Carnot 
cycle, and devotes about three-fourths of his space to the amplifi- 
cation of it, in connection with thisengine. The remarkable system 
of heaters, which contributed greatly to produce the results obtained, 
seems to warrant this attention. 

As I understand the Carnot cycle, it is a fundamental statement 
that in a perfect heat engine all the heat should be absorbed at one 
temperature and discharged at another lower temperature. The 
embodiment of this principle involves expansion to the back-pressure 
line, but we all know that this does not give practical economy, on 
account of the condensation. An examination of the combined 
diagrams of the engine—Fig. 5—shows an enormous terminal drop in 
the low-pressure cylinder. This certainly is not in accordance with 
the Carnot cycle, and I know of no recorded tests to warrant such 
a great drop as we find here. Another peculiar feature of this 
engine is the temperature ranges in the various cylinders, which 
are, approximately, 57, 62, 56, and 92. I do not believe that the 
ranges of temperature should necessarily be equal in all cylinders, 
but this wide variation does not seem consistent, especially as the 
greatest range is in the cylinder having the greatest surface for 
condensation. This engine was tested both with heaters and 
without, and it developed an indicated horse-power per hour on 
12°26 and 11°8 1b. of water respectively under the two conditions. 
It must be understood, of course, that when running with the 
heaters, about 10 per cent. of the steam used was turned into the 
heaters at various stages of its ex: ion. 

Figs. 6 and 7 show diagrams from which I have proportioned 
triple-expansion cylinders for an engine working under the condi- 
tions of this re which I believe would be more economical 
than that engine. In the first place, the expansion is carried to a 
much lower terminal pressure, giving forty-three expansions, as 
compared with about twenty-four in the quadruple. The tempera- 
ture ranges arealso more nearly uniform in the different cylinders. 
It will be noticed that the terminal drop is only about 34 1b. in the 
low-pressure cylinder, and increases to 7 lb. in the intermediate- 
pressure cylinder, and 24lb. in the high-pressure cylinder. To 
develop the same power as in the quadruple, the cylinders for the 
triple would be 19in., 37}in., and 76}in. e cylinder ratios being, 
high pressure to intermediate pressure, 1 to 3°9; high pressure to 
low pressure, I to 16°4. 

Dividing the low-pressure cylinder into two, and placing the high 
and intermediate cylinders, each tandem, ina low-pressure cylinder, 
would give the same arrangement of cylinders as in the quadruple, 
and in this case the cylinders would be 19in., 374in., and two 54in. 
The steam per indicated horse-power per hour at release in the 
high-pressure cylinder would be about 74 Ib. in the triple, compared 
with about 941b. in the quadruple. The ranges of temperature in 
the triple would be somewhat great than in the quadruple, but the 
total exposed surfaces for condensation would be less, even with the 

ater ratio of expansion. Under similar working conditions, I 

lieve that these cylinders would give a sme a economy than the 
quadruple, for the following reasons :—Great ratio of expansion ; 
— uniform ranges temperature ; and less total surface for con 

ensation. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Coal-wa:h‘ng machincry.—In the Jeffrey coal-washing plants, the 
coal from the railway wagons is discharged into a chain bucket 
elevator and carried up to a storage bin, from which it is fed by a 
conveyor to the washing tub. As it passes into the tub it is kept 
constantly agitated by revolving arms, while the water in the tub 
has a steady upward current. The force of the water carries off 
the light or good coal at the overflow, while the heavier slate. and 
refuse settles at the bottom of the tub, whence it is periodically 
withdrawn. The overflow passes over a series of screens, allowing 
the water to drain off from the coal, which is then delivered again 
to the wagons by means of conveyors. The water is collected in a 
settling tank, where the finer impurities collect, and the water -is 
again pumped back to the washing tub by Pulsometers or other 
pumps. The fresh-water supply may be sprayed over the coal as 
it pape along the screens, or may be fed directly into the tub.” This 
tub is an inverted steel cone, with vertical baffle plates. The coal 
is fed into the middle at the top, and the water enters around the 
sides a short distance below the top. This leaves a body of still 
water at the bottom, in which the refuse settles. The bottom of 
the cone is a vertical cylinder, with sliding gates at the top and 
bottom. The top gate is normally open, but when the cylinder is 
full of refuse this gate is closed, and the bottom gate is withdrawn, 
allowing the refuse to fall out. The settling tank, a sludge tank, is 
an inverted cone below a shallow cylindrical tank. A vertical pipe 
stands in the cone, and above it is a submerged flat horizontal plate 
or deflector. The water from the washer is delivered in the centre 
of the tank, and is spread out by the deflector. The impurities 
contained settle in the still water at the bottom of the tank, while 
the comparatively clean water is drawn off through the top of the 
pipe, which is close under the plate. Valves are provided for the 
discharge of the sludge. Many of these plants are in use. 
Reservoir improvement.—The Boston waterworks administration 
has recently carried out important improvement works on the 
Spot Pond reservoir. This has a water surface of 296 acres, with 
a maximum depth of 37ft., but a large area had only about 6ft. of 
water when the reservoir was full. The capacity was about 
837,000,000 gallons. The improvements included dredging, clean- 
ing, trimming the slopes, and providing for an increase of 9ft. in 
depth by raising the water level 9ft. above the old level. As the 
reservoir is situated within the Boston park district, the plans 
were prepared with special reference to landscape effect. All sur- 
face soil and bottom mud were excavated down to clean sand or 
gravel, except in places where the depth of mud was too great, 
and there the oa was excavated to a certain depth, at which it 
was firm, and then covered with 12in. of gravel. A number of 
dykes had to be built to permit of raising the water level, some of 
which have puddled core walls, while others have concrete core 
walls. All trees and brush were cleared away from the shore, to 
avoid trouble from accumulations of leaves in the water. In order 
tu avoid flooding the low-lying land outside of the new dykes, a 
drainage system had to be built, and this system was also arranged 
to drain some swamps on the watershed of the reservoir, so that 
the swamp waters will not enter the reservoir, but are carried 
away toastream. The shore line is nicely laid out, and has care- 
fully-trimmed slopes, paved with loose stone or rip-rap. In all 
the collecting reservoirs of the Boston waterworks special care has 
been taken to excavate and remove all mud and other material 
containing organic matter. 

A steel and concrete dam.—The water supply of Denver is to be 
increased by the construction of a dam across a deep narrow 
canyon, forming a reservoir nearly ten miles long, with a maximum 
width of 1} miles, and a capacity of 35,000,000,000 gallons. The 
dam will be only 25ft. long at the bottom, increasing to 50ft. at a 
height of 50ft. Its total height is 210ft., with a length of 500ft. on 
- Provision is made for increasing the height to 230ft., which 
will inerease the storage capacity to 60,000,000,000 galluns. The 
dam is an embankment of loose rock, blasted from the sides of the 
canyon, the face of the slope being dressed by hand to an inclina- 
tion of two to one. Upon this face is a layer of concrete 12in. 
thick, in which are embedded rolled steel joists 6in. high, the top 
flanges being flush with the surface of the concrete. ese joists 
are 3ft. 3in. apart, and extend from top to bottom of the face of 
the dam. They are anchored to the body of the og steel 
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rods are 5ft, a To the flanges of the beams is riveted the 
steel fi of the dam, consisting of gin. pra ra 5ft. by 10ft. 
with 3in. lap joints secured by fin. rivets. ¢ plates are laid 
with the 10ft. length across the face of the dam. ese plates are 
coated with asphalt before being laid. The canyon is s ed by 
a light steel bridge from which the rock is thrown by dump cars, 
pe there is a timber falsework for the concrete and iron gangs. 
Near the bottom of the reservoir is a tunnel 7ft. by 7ft., t. 
long, driven through the solid rock. This was built first, and a 
temporary dam diverts the water through it until the main dam 
is complete. Three other tunnels will be driven at levels of 50ft., 
100ft., and 150ft. from the top, with shafts connected with the 
gate chamber of the main tunnel. The inlet is through eight 36in. 
balanced dise valves, operated simultaneously. 

Pennsylvania Railroad etpress engine.—The latest development 
of the express engines on the engees Railroad are the engines 
used in the Atlantic City service. ey are of the Atlantic type, 
having four-coupled driving wheels, of which the rear are the main 
drivers, with a leading four-wheeled ie, and a trailing axle 
having extra lateral play in the boxes, ins of about 300 tons 
behind the tender are hauled at speeds of 65 to 80 miles per hour, 
the timetable schedule calling for an average speed of 63 miles per 
hour for the entire run. The boiler is 5}ft. diameter, with a huge 
Wootten fire-box for small anthracite, the outer fire-box shell being 
on the Belpaire system. The frames are of cast steel, and the 
driving springs are over the boxes, connected by equalising levers. 
Balanced slide valves are used, with the ordinary style of valve 
motion, the excentrics having a throw of 6in. The dimensions are 


as follows :— 
Cylinders in. by 26in. 
Driving wheels Sin. 
wheels 

Driving wheel base .. .. .. «. 7ft. din. 
Weight on driving wheels 101,550 Ib. 

of e e 
Boiler 5ft. 6in. 
Steam pressure .. 185 Ib, 
ft. by 8: 
Heating surface, tubes .. . 2102§ square feet 
Heating surface, fire-box.. .. 218 square 
Heating surface, total .. .. 23204 square feet 
Grate area .. .. os «+ 68 square feet 
Driving axle journals .. .. .. .. 9}in. by 18in. and 8} by 13in. 
Tubes, number, 353; diameter .. .. lin. 
Combustion chamber, length .. .. 8ft. Sin. 

Tender— 


Number of wheels ... .. .. « + Six 
Diameter of wheels .. .. oc Sdft. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Business is still suffering severely from the extraordi heat 
wave. The ironworkers at the mills and forges cannot work, par- 
ticularly the puddlers, and the result is that business is almost at a 
standstill, Consumers cannot place new contracts for prompt 
delivery, since producers are unable to accept them, and every one 
is hoping for an early change in the thermometer. In the absence of 
business—for that is what the position practically amounts to—the 
bottom has fairly fallen out of prices, and all quotations are 
nominal, A better condition of things will doubtless appear when 
the heat has moderated, and the autumn shipping season com- 
mences, but for the present things are about as flat as they can 
be. 
In the bar iron trade makers of the best qualities maintain 
their £11 10s. basis; and North Staffordshire ‘bars are firm at 
£10 10s, As regards the commoner kinds, however, business is 
done at £10 or less, though the jation nominal standard 
remains at £1015s. Hoops are in much the same position, as 
orders can be placed at at least 5s. below the Association price of 
£11, Gas tube strip is as low as £9 15s., and nail rod and rivet 
iron is down to £10 5s. per ton. 

At the sheet iron mills stocks are increasing, and prices are with- 
out strength, a few sales being reported at about £9 15s., or less 
for 24 w.g. Home merchants’ orders are said by some producers 
to ex the average for this time of year, but the export trade 
is by no means up to manufacturers’ expectations. ere has 
been a serious diminution all through the half-year in the South 
African exports of iron. Advices, however, now reaching manu- 
facturers from Cape agents speak rather hopefully of their 
prospects, as everybody is regarding the Transvaal war as practi- 
cally over, although guerilla warfare still continues, Sheets of 
20 w.g. are quoted this week £9 12s, 6d. to £9 17s. 6d. on the 
open market; 24 w.g., £9 15s. to £10 per ton; and 27 and 28 Wg, 
£10 7s. 6d. to £10 12s, 6d.; galvanised corrugated sheets are quiet 
at £13 10s. to £14 for 24 w.g., delivered Liverpool or other out- 
ports at equal distance as Liverpool from producers’ works. 

_Steel does not occupy the same enviable position at date as up 
till a little while ago it occupied. Makers of structural steel have 
a fair amount of work on hand, but even in this department new 
orders are scarcer than formerly. 

Prices are easier a little as regards billets and blooms and _struc- 
tural engineering material. m market rates are :—Pla 
£8 10s, to £9 10s, ; girders, £8 10s. to £8 15s, ; and angles, £8 10s, 
to £9 per ton, 

With regard to American competition, some ironmasters point 
out that it is mainly in steel, which does not affect our iron trade, 
that the eng is felt, and though the American prices are 
doubtless lower than those of English steel producers, the metal 
is generally inferior, and there is a good deal of uncertainty about 
the deliveries. The difference in price between American and 
English steel billets delivered in this district, we understand, is 
only from 5s. to 7s. 6d. per ton. In steel plates the difference 
between the two products is about double, and American bar iron, 
we believe, may be had in Birmingham about £1 under the 
Staffordshire article. So far, the importations of American iron 
and steel have not been on a very large scale, but we understand 
that some heavy orders have been newly placed by large Midland 
consumers for billets, bars, and pig. 

Pig iron shows no material change on the week, and prices are 
what are termed very “wide ”—which means practically without 
strength, except as a few best brands. 

Another advance is announced in coal. The coalowners of 
Warwickshire and Leicestershire have this week sent circulars to 
the Birmingham coal merchants announcing an increase in their 
list rices for coal. Under this house goes up from 2s. to 
2s. 6d. a ton, steam coal 1s. to 2s., and rough slack 6d. It is 
stated that the increase is due to the exceptional demand which 
is being ex erienced, in spite of the warm weather. Coal mer- 
chants in Birmingham state that they are as busy now as they 
generally are in the middle of winter, and they attribute it to the 
fact that householders are laying in stocks Pac for next winter. 
the result will be the postponement of the slack time until a little 
later in tke year, 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—'The situation can scarcely be said to have under- 
sone any material change since last week. The slight tend 
towards some improvement here and there in prices is maintained, 
but this apparently has no influence upon buyers, who continue 


coy cautious in their transactions. In fact, the principal 
in one of the largest iron, metal, and general hardware houses in the 
North of England, admitted that in the present state of the market 
it was only the merest business prudence to buy as i agin 4 as 
possible consistent with legitimate requirements, and it would be 
more than a matter of surprise to him to find any of his customers 
ing in just now for anything like heavy buying. The position was, 
owever, to his mind healthy enough. Although, taking business all 
through, it was restricted to very small quantities ; itstillrepresented 
in the bulk a fairly large weight of buying that was steadily goi 
on from week to week, and was an evidence of continued gene 
activity throughout the trade of thecountry. This is a feature that 
confirms what I have previously noted, but there is nevertheless a 
fact to be faced, that, looking round many of the principal branches 
of industry, although they are busy enough for the “present, they 
are booking only a moderate quantity of new work, and the out- 
look, if not for the immediate future, at any rate after the turn of 
the present year, is generally recognised as one of so much un- 
certainty that new operations are narrowed as much as possible, and 
not a few new undertakings are for the time being held in 
abeyance. 

In the iron market here business remains in an altogether 
lifeless condition, buying both in raw and finished material being 
still restricted as closely as possible to absolute wants. For 
prompt delivery prices, taking them all through, are steady, with 
—— in isolated cases a ening upon the low figures that 

ave recently been quoted, but forwa Engr oig continue to be 
cut considerably under current rates. For pig iron fair inquiries 
occasionally come upon the market ; these, however, seldom result 
in actual business, and they are apparently put forward mainl 
with the object of testing the position. uying put throug 
continues small in weight, and even the —— ly low forward 
quotations scarcely tempt consumers to buy beyond their present 

uirements. 

quotations of Lancashire makers remain little more than 
nominal at their basis rates, as they are Ps red to meet buyers 
and are open to offers. During the week the Lincolnshire makers 
have held one of their usual meeti to consider prices, and in 
some quarters there was a strong feeling in favour of an advance, 
but generally it was considered inadvisable to make any change, 
and, delivered Manchester, their quotations for No. 3 foun 
remain on the basis of 70s. 6d. net, with 6d. above this 
quoted in some instances; and for Derbyshire foundry 
prices range from 72s, 6d. to 75s. net. Forge qualities are 
unaltered, and for delivery Warrington Lancashire makers 
still quote about 71s, 6d., less 24, with Lincolnshire 69s. 8d. 
net cash. Middlesbrough makers are evidently determined 
to hold up prices as long as possible, and although they are not 
now selling their make, they are declining to force sales at any 
lower figures, 77s. 4d. being about the minimum at which named 
brands of No. 3 foundry could be bought for delivery by rail, Man- 
chester. There are, however, sellers in the open market for for- 
ward delivery a couple of shillings under this figure. Scotch iron 
remains much as previously reported, srereaieg, 77s. 6d. to 78s, 
net for Eglinton and Glengarnock, delivered Manchester docks, 
With regard to American pig iron, the very low figures recently 
quoted—10s. per ton below both Middlesbrough and Scotch— 
having failed to bring forward buyers, sellers in some instances 
have decided to put up their prices, 70s. to 71s. net Manchester 
docks having been quoted during the past week. 

The position in the finished iron shows no material change, and 
at the usual meeting of the Lancashire Bar Iron Association held 
in Manchester on "Toesday, no alteration was made in the basic 
rates. It was stated that the production was being seriously cur- 
tailed owing to the exceptionally hot weather, the men in some 
cases not being able to work more than three days per week, so 
that although makers were full of orders, there was short time all 
round. The certainty of another advance in wages at an 
early date, with the continued strengthening of the coal market, 

recluded any other alternative but that of ——e prices at the 
Fall list rates, and, delivered Manchester, £10 5s. remains the 
minimum for Lancashire, and £10s. 10s, for North Staffordshire 
bars, but the new business coming in is very limited in weight. 
Hoops are oer at £10 12s, 6d. for random, to £10 17s. 6d. for 
special cut lengths delivered Manchester district, and 2s, 6d. less 
for shipment. Sheets are in poor request and weak, prices, in fact, 
being so much subject to offers that definite quotations are scarcely 
of any value, and it can only be added that they have or 2 in 
some cases quite 20s. per ton below the point recently touched. 

In the steel trade only a very slow business is reported. For 
hematites makers’ quotations are steady at about 94s. 6d. to 
95s. 6d., less 24, for No. 3 foundry, delivered Manchester ; but as 
reported last week where there is any weight of business to be 
om American competition comes in very keenly. Local-made 

illets are nominally still quoted £7 net, but this is 20s. more than 
the price at which American billets can be bought. There are 
some fairly large inquiries on the market from locomotive builders 
for billets, but how the orders will be placed remains to be seen. 
Steel bars are easier, ranging from £9 5s. and £9 10s. upwards, 
and common steel plates can now be bought at £8 to 28 10s., 
delivered here, with boiler plates aaa at £10 5s., less 24, bu 
at this figure users will only buy from hand to mouth, 

There is no material change to notice in connection with the 
engineering trades of this district. Some fairly large orders are 
giving out in the locomotive building trade, part of which are 
coming into this district, and I hear of numerous important 
inquiries on South African accounts for engines and machinery, 
which will probably result in a corresponding weight of orders 
when the war is definitely at an end. Generally, however, the 
position remains much as I have previously indicated, full employ- 
ment —“—— maintained amongst machine tool makers, engine 
builders, boiler makers, and various branches of constructive 
engineering, but new orders being placed in only moderate 
quantity. 

On Monday last the members of the Manchester Association of 
Engineers paid a visit to the White Star Line steamer Oceanic 
which was berthed in the Canada Dock, Liverpool. On board 
afternoon tea was served, and a couple of hours was spent in a 
general inspection of the ship, every portion, including state- 
rooms, cabins, kitchens, engine-rooms, and other parts of the 
vessel's equipment, being unreservedly thrown open to the members 
of the party. Mr. Henry Hodgson, president of the association, 
in proposing a vote of thanks to Messrs. Ismay, Imrie, and Co., 
for their kindness in allowing so thorough and complete an inspec- 
tion of the Oceanic, and their generosity in the provision they had 
made for their entertainment during the visit, said he had been 
pr glad the members had been able to inspect the largest ship 

joat. 


In the coal trade, the further upward move in prices at the close 
of next month, which has been practically decided upon by the 
Lancashire coalowners, and of which I gave intimation last week, 
has naturally brought forward an increased inquiry for all descrip- 
tions of round coal. This has been especially noticeable in the 
better qualities suitable for house-fire purposes, the demand for 
which is far in excess of what is usual at this time of the year, and 
not only is all the output of the collieries moving away freely, with 
nothing going into stock, but in some instances where small quantities 
had previously been put down on the pit banks, this has been filled 
je meet the requirements of customers. The only question is 
whether, if the somewhat excessive pressure for house-fire coals con- 
tinues, it may not force on an upward move in prices at an earlier 
period than is now a ; for the present prices remain 
exceedingly strong at the full list rates, 

The increased demand for house-fire coal is, of course, reducing 
the quantity of the lower qualities of round coal, which are usually 
offering on the market at this time of the year for iron-making, 
steam, and general manufacturing pu and of which there 
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generally good ; and with a fairly active demand for shipment 
all the common qualities of round coal the collieries have to offer 
are meeting with a ready sale. Prices, in consequence, continue 
strong, and the bacragee 3 is to harden up on the relatively low 
figures as compared with the contract rates that have recently 
been taken for present delivery. At the pit mouth steam and 
furge coals average about 12s, 6d. to 13s. for inland sales. 3 

The exceptional briskness in the round-coal trade is necessarily 
throwing larger supplies of engine fuel on the market owing to the 
increased quantity of slack now being screened, and this class of 
fuel is hanging rather more at Lancashire collieries, whilst extra 
supplies still come in from outside districts at low competing rates, 
in many cases quite 1s, below the quotations of local collieries. 
So far, however, the Lancashire coalowners show no indicatioh of 
making any downward move on their present basis rates for engine 
fuel, which remain steady at 10s. 6d. as the minimum for the lower 
qualities, to 11s. and 11s. 6d. for the best descriptions at the pit. 

e tendency of the market as regards this class of fuel is, how- 
ever, in a decidedly weakening direction. 

There is a demand for shipment, and prices are steady at 
late rates, 15s. 3d. being the minimum basis quotation for good - 
screened steam coal delivered Mersey ports. 

Coke maintains a strong position, and not only is no difficulty 
experienced in getting full rates, but the tendency, if anything, 1s 
towards a further hardening on new business offering. 

Barrow.—The hematite pig iron market has been steady during 
the past week, and a satisfactory amount of business has been done 
by makers. These transactions for the most part have been for 
future deliveries, for makers are sold forward to such an extent that 
they have little or no iron for sale for immediate delivery. The 
demand all round is good. Prices are unchanged. For mer 
mixed numbers makers are quoting 84s. 6d. to 85s, 6d., and warrants 
are at 83s, 3d. per ton net cash. e make of the district is rather 
less, there only being forty-two furnaces blowing. The stores of 
warrant iron have been decreased by a further 1405 tons, and now 
stand at 55,233 tons, or a falling off on the year of 142,614 tons. 

In steel there is a good business doing. The demand for steel 
sections continues to be brisk from all sources. Rails are —_——- 
a large amount of attention at the present time, there being a f 
demand. Heavy sections are most inquired after, and are quoted 
at £7 7s. 6d. per ton, whilst light rails are at £8 5s. For steel 
a material the trade offering is good, the requirements 
of builders being large. Ship plates of average weight are at 
£8 7s. 6d. per ton, and boiler plates are at £9 15s. per ton. For 
blooms, tin bars, &c., there is a pretty brisk inquiry. 

The engineering and shipbuilding trades present no new features. 
All the departments are fully employed. 

Iron ore finds a ready sale. Prices are unchanged, good average 
sorts being at from 15s. 6d. to 17s. 6d., and the qualities at 21s. 6d. 
per ton net at mines. There is a good demand for foreign ores. 

The shipments of iron last week were 5335 tons, and steel 9605 
tons, a decrease in iron of 2434 tons, and in steel an increase of 
670 tons. This year the shipments have been 430,976 tons of iron 
and 237,080 tons of steel, an increase in iron of 150,179 tons, an 
in steel a falling off of 38,420 tons. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A CIRCULAR reported to be issued by the Lancashire and York- 
shire coalowners, intimating that it was the intention of the miners 
to ask for an advance of 15 per cent. in wages in view of the expected 
famine in fuel, has not been heard of in the Sheffield district beyond 
newspaper report. To obtain any advance before the beginning of 
next year, the men would require a revision of their agreement 
through the Conciliation Board, and it is not anticipated that they 
will make any such demand. 

Although the call for coal at present is exceptionally good, the 
outlook is nothing like so bright as it was a month or two ago. 
The troubles in China are causing the business in small coal in the 
textile districts to ease off considerably. Throughout Lancashire 
and Yorkshire, as well as in the northern coalfiélds generally, small 
coal is reported to be in less request, and there is every prospect 
of the market being more than met. 

The miners in South Yorkshire generally are os fairly well, 
although, this being the season of the local ‘ feasts,” holidays are 
—— causing considerable irritation to consumers through the 
inability of the coalowners to make deliveries as arranged. 

All kinds of steam coal continue in active request. The three 
railway companies who have declined to give the advanced price 
required by owners, are still getting their supplies in the Derby- 
shire and other coalfields. Railway companies and iron workers 
continue to press for supplies while a heavy tonnage is being sent 
to Hull and the other Humber ports. Quotations continue firm, 
as follows :—Barnsley hards, 16s. to 16s. 9d. per ton ; seconds from 
15s. per ton. In house coal a feature of last fortnight’s trade has 
been the eagerness of London consumers to obtain supplies during 
this month in the expectation that tage will go up in August. 
There has been very little coal to sell in the open market owing to 
the great weight contracted for early in the season. A steady 
business is also ry ge in the Eastern Counties. Best Silkstones 
are now fetching 15s. to 15s. 6d. per ton. Barnsley house, 14s, 6d. 
to 15s. per ton. Engine fuel, though somewhat more freely put 
upon the market, has not varied in value, and there is a stead, 
demand for the output. Nuts, 12s, 6d. to 13s, 6d. per ton, slac 
from 10s, a ton. 

Coke seems going still higher, ordi qualities easily realising 
22s, 6d. to 23s. per ton, while washed coke makes from 24s, 6d, per 
ton upwards. 

The iron and steel trade throughout the district remains as last 
reported. There is a little anxiety evinced through the expecta- 
tion of considerable importations from abroad. Consumers are 
thereby induced to restrict their buying to meet their immediate 
needs. Orders are thus attenuated, and we hear of very few large 
ones being placed. Further contracts for shot and shell and 
sundry stores have been placed by the Government. In all de- 
partments the military material manufacturers are working to 
their utmost capacity. The Government are also heavy customers 
for steel for use in the various departments of the arsenals, &c. 
There is more likelihood of a famine in the best brands of Swedish 
bar iron than in coal. Makers state the cost of production is now 
so high that they are compelled to limit their output, while at the 
same time the stocks on hand are practically nil. For some classes 
of iron the quotations are perceptibly weakening. 

In the lighter trades of the city, the smaller cutlery and silver- 

late manufacturers are complaining of inadequate employment. 
veral of the large houses are doing rather better than last 
reported, but the feature of the local cutlery trade for some time 
has been scarcity of cutlery hands. When trade was bad, many 
of the craftsmen went into the cycle trade, which did not long 
continue ‘‘ booming,” but when the men came back, they took to 
other occupations. Since then a considerable number have left 
the district to serve as Reservists, Militiamen, or Volunteers, and 
this has further restricted the amount of skilled labour at the 
dis of the cutlery houses, 

e ivory sales at Liverpool and London again show a tendency 
towards higher prices. Competition of Americans and Germans 
for this class of haft material, as well as stag and 1, being very 
keen. One result has been to cause great activity amongst firms 
who make a speciality of celluloid and other imitations, 

Davy Bros., Park Ironworks, are supplying the rolling mills and 
other machinery for the armour-plate works in course of e 
at Manchester for Armstrong, Whitworth, and* Co., Limited. 
Tasker’s Engineering Company, Sheffield, has installed electrically- 
cach being’ LY o capable of doveloping ross 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir is satisfactory to note that pig iron prices have again begun to 
move in favour of sellers, and this at a time rather earlier than 
was expected. Itis not often that any improvement sets in during 
July, which is usually a quiet month, any briskness in demand or 
rise in prices commencing about the middle of A when con- 
sumers abroad begin to buy for autumn delivery. is year, how- 
ever, circumstances appear to be different, because of the extra- 
ordinarily small stocks not only in makers’ hands but also in the 
— warrant stores, The quantity of the latter is such that it no 

jonger comes into competition with makers’ iron, and more fre- 
quently than not there is none offering, while when there is higher 
prices are asked for them than the producers willtake. Altogether 
the iron market is more buoyant in tone than it has been for a con- 
siderable time past, and for some descriptions prices have been put 
The fluctuations of Scotch warrants have had little influence 

late in determining prices in this district, there being so little 
iron available for sale for early delivery. It is many years since 
Cleveland iron producers have had so much of their own way in 
fixing the value of their iron. The deliveries are increasing, while 
the production is falling off both in quantity and quality by reason 
of the very hot weather. Almost every maker complains of this 
powers. feature, but it is hardly to be ex that the men 
can work as diligently as usual, and irregular feeding of the fur- 
naces tells upon the output. 

No. 3 Cleveland pig iron has become uncommonly scarce, and 
the difficulty is to find anyone who can sell it for early delivery. 
The stock in the public stores is very small, only 18,397 tons of 
Cleveland iron and 555 tons of hematite, and these quantities are 
too small for them to influence the market at all, for practically 
they do not at present compete with makers’ iron. It might have 
been expected that with the poor shipments that have been re- 

rted this month stocks would have been increased, but they 

ave not, for Connal’s stock of Cleveland iron has been reduced 
2006 tons this month, and their stock of hematite is down 200 
tons. The slack shipments are not due to any actual dulness in 
trade, but in a great measure the strike at Rotterdam has been 
the cause of the lessened deliveries, much Cleveland iron for con- 
tinental consumers being usually discharged at Rotterdam, where 
it is unloaded and conveyed by barge down the Rhine to works in 
the interior. It is satisfactory to learn that the strike has ended, 
as it has been a serious matter to Cleveland ironmasters, though 
it would havé been more severely felt if it had occurred a little 
later on, when the autumn deliveries were in progress, The re- 
sumption of operations at Rotterdam has led to an improvement 
in the exports of pig iron from the Cleveland district, but they are 
still far behind those of last month, and of any of the last four 
months, as well as of the corresponding month last year. The 
quantity up to Wednesday night was 66,069 tons, as compared 
with 84,225 tons last month, and 102,423 tons in July, 1899, to 
25th. There is an increase to Scotland on last month, as Cleveland 
iron is now lower than Scotch. 

The price of No. 3 Cleveland G.M.B. pig iron has improved a 
little ; at the beginning of the week this quality could be obtained 
for early delivery at 68s, 6d. per ton, but since Tuesday 69s. was 
the lowest that makers or merchants would look at, though they 
could have sold readily at 68s. 9d. All sellers are very firm at 
69s., especially as the figure for warrants is above that, viz., at 
69s. 6d. cash, and they do not now come into competition with 
makers’ iron. The lower qualities of Cleveland iron are not rela- 
tively so high in price as No. 3, as they are not nearly so scarce ; 
No. 4 foundry can be bought at 67s., and grey forge at 66s. 
Hematite pig iron is dearer than it was last week, and though 86s. 
per ton is freely offered for mixed numbers, neither makers nor 
merchants will accept it, their lowest price being 86s. 6d., and 
they have sold a very fair quantity at it. The leading producers 
quote 87s., but the quantity available for sale for early delivery is 
very small, and consumers cannot fall back on the stock in the 
warrant stores when the quantity held is under 600 tons. Rubio 
ore is advancing in value, on account of the rising freights, and 
merchants will not sell it delivered at the ports in this district 
under 21s. 9d. 

The manufactured iron and steel industries are in a fairly active 
state, but there can be no question that they are not so brisk as 
they were ; indeed, in one or two branches producers have had to 
send out officials to hunt up specifications, a thing which they 
have not had to do for years. The plate-makers have at last 
followed other districts in reducing their prices. They have held 
outa long time against this action, but the prices became too high 
to allow of successful competition with other districts, and at their 
meeting the !ocal makers’ syndicate has reduced steel ship-plates 
7s. 6d. per ton and iron ship-plates 10s., making both £8 per ton, 
less 24 per cent. f.o.t. This is the first reduction that has been 
declared for some years. It is, however, to be noted that 
they have not reduced their price of steel boiler plates, the 
figure being kept at £10 5s., less 24 per cent., at works. Other 
finished iron and steel prices have not been altered, bars and 
angles being at the highest figures that have ever been reached in 
recent times, 

The official return issued by Mr. Edwin Waterhouse to the Con- 
ciliation and Arbitration Board for the North of England Manufac- 
tured lron Trade shows that the average realised prices for the 
finished iron delivered during May and June continued to increase, 
the average reaching £81 0s. ‘96d. per ton, or 6s. 8d. more than in 
the previous two months, and this average entitles the puddlers to 
an advance of 3d. per ton from July h, while other mill and 
forge wages will be raised 24 per cent. Prices have been rising 
from the middle of 1895, the total advance being £3 6s., of which 
close upon £2 has been realised in the last twelve months. During 
the last two months iron rails have risen 2s, 1d.; plates, 6s. 6d.; 
bars, 7s. 5d.; and angles, 7s. 2d. per ton. Such an average as £8 
has never been realised in this district since 1874. 

The coal trade is again improving in this district, and it has 
distinctly profited by the termination of the Rotterdam strike, 
though it will be some time yet before business with that port has 
quite recovered, there being as yet only a small proportion of the 
blocked vessels released. Freights are generally advancing, and 
this causes consumers of coal abroad to be anxious to secure 
supplies. Buyers pay 18s. to 18s. 6d. per ton f.o.b. for best steam 
coal, and 11s. 6d. to 12s. for small, which are as good as anything 
obtained of recent years. The demand is also very good for gas 
and coking coals, but the bunker coal trade will be the most favour- 
ably influenced by the cessation of the strike at Rotterdam. 
Foundry coke realises 33s, to 34s. per ton f.o.b., but furnace coke 
continues easier, some of the medium qualities having been sold 
at 28s. per ton, delivered at the Middlesbrough furnaces, and 
28s. 6d. is readily taken. 

The strike of stevedores at Middlesbrough continues, and has 
been in existence nearly two months. It will be remembered that 
the men struck because the master stevedores would not give ls. a 
day more, raising the wages from 8s. to 9s. per day, notwithstand- 
ing that at 8s. they were the best paid men of their class in the 
country. A few days ago the men expressed their willingness to 
resume work at the old rate of wages, but the masters did not see 
their way to allow them to do so. They refused to have any of 
the men back, unless they would agree to 7s. per day, or 1s.a day 
reduction, and there the matter rests. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been little business of any importance in the Glasgow 
iron market this week. The holidays have been continued in 
Glasgow district, and stoppages of work have also taken place to 
allow of annual holidays, both east and west, so that there has 
really been scarcely any need to purchase iron for use by the 
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manufacturers. Transactions in warrants have therefore been few, 
and mainly speculative. Business has been done in Scotch warrants 
at 72s. 6d. to 70s. 10d. cash, 71s. 9d. for delivery in seven days, 
71s. 44d. twenty-six days, and 71s. oe. to 71s, one month. There 
has been very little business in Cumberland hematite or in Scotch 
hematite. e former is quoted 83s, 3d. to 82s. cash, and the 
latter 85s. 6d.,.for delivery at the steel works. ets Ae 

The whole of the six furnaces that were making basic pig iron 
at Glengarnock are out of blast. There are now 40 furnaces pro- 
ducing hematite, and 33 ordinary iron, the total of 73 thus in 
operation in Scotland comparing with 79 last week and 80 in the 
corresponding week of last year. 

The prices of Scotch pig iron are as follow :—G.M.B., f.o.b. at 
Glasgow, Nos. 1 and 3, pA 6d.; Wishaw, Nos. 1 and 3, 73s.; Carn- 
broe, No. 1, 76s.; No. 3, 74s.; Gartsherrie and Clyde, Nos. 1, 85s.; 
Nos. 3, 75s.; Calder, No. 1, 85s. 6d.; No. 3, 75s. 6d.; Summerlee, 
No. 1, 89s.; No. 3, 78s.; Coltness, No. 1, not quoted ; No. 3, 76s.; 
Glengarnock, at Ardrossan, No. 1, 82s.; No. 3, 73s.; Eglinton, at 
Ardrossan or Troon, No. 1, 75s.; No. 3, 78s.; Shotts, at Leith, 
No. 1, 88s.; No. 3, 78s.; Carron, at Grangemouth, No. 1, 86s. 6d.; 
No. 3, 76s. 6d. 

The prices of finished iron have been reduced 10s. per ton. 
The shipments of pig iron from Scottish ports in the 0 week 
Pitan to 7239 tons, against 5207 in the same week of last year. 
There was dispatched to the United States 150 tons; Canada, 165; 
South America, 50; India, 100; Australia, 305; France, 420; 
Italy, 560; Germany, 895; Russia, 89; Holland, 600; Belgium, 
50; other countries, 617 ; the coastwise shipments being 3288, com- 
pared with 3088 in the same week of last year. 

The market for finished iron and steel is quiet but steady. As 
was arranged before the holidays, the steel makers had a meeting 
on Monday to decide as to when work should be begun. It 
appeared that one or two works are under obligation to go forward 
with pressing orders, and it was agreed that they might resume as 
soon as the workmen could be got together, but a general resump- 
tion of work was postponed till next week. 

The experience of the holidays so far has not been such as to give 
much support to the idea that coals are likely to be had soon at 
reduced prices. The amount of business in the coal trade has, of 
course, been materially curtailed by the holidays. Both the home 
consumption and the shipments have in the past week been on a 
greatly reduced scale ; but it is expected that as soon as the holi- 
days are over the demand will be such as to keep the pits quite 


busy. 

The total shipments of coals from Scottish ports in the past 
week amounted to 142,530 tons, compared with 198,429 in the 
preceding week, and 154,465 in the corresponding week of last 
year. The reduction in exports is general in all the districts, but 

articularly so in Fifeshire, where the holidays have just un, 
Prices of coals are everywhere quoted nominally without 
alteration. 

The agreement as to wages between the coalmasters and the 
colliers expires on the last day of the present month. A number of 
meetings of the Conciliation Board have taken place with theobject of 
coming toanarrangement that should last foranother twelve months. 
The Conciliation Board will meet again on 31st current, when it 
will be proposed that the Board be continued for another year, 
from the Ist August, and that the minimum wage of the colliers 
be advanced from 5s. 3d. to 5s. 6d. per day, and the maximum to 
8s. per day. As the miners have lately been earning 7s. per day, 
the raising of the maximum to 8s. would mean, with brisk trade, 
an immediate increase to the men of Is. per day. If these 
terms are confirmed, as it is expected they will be, the 
colliers will be in receipt of the highest wages they have 
enjoyed since 1872, at the close of the Franco-German war, 
when Scotch pig iron warrants went as high as 140s. per ton. It 
is also understood that if this agreement is passed the wages will 
be maintained at the maximum level for six months at least. 
Some of the colliers desire that they should be upheld at 8s. per 
day till the 1st of April, 1901, or for a period of nine months. 
This is a matter which will probably be left over to be regulated 
by what may happen in the meantime. Otherwise little meaning 
could be pe dies to the fixing of a minimum rate below which 
wages would not be allowed to fall. The wages of the colliers in 
the West of Scotland have been steadily rising since 1897, when 
they stood at 4s. 6d. per day. There are practically no stocks of 
coals at the pits, and the coalmasters are very confident that the 
demand will be maintained ; but a change may come sooner than 
anyone anticipates. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Mr. D. A. THomas has again spoken of the Welsh coal trade 
and its prospects, and as he represents one of the principal firms, 
and is constantly in touch with leading members, his opinion may 
reasonably be regarded as carrying a certain amount of weight. 
In common fairness, too, it may be added that for some time the 
hon. member has abstained from any extreme views, either of a 
“agen or an optimist character, 1nd has won a larger following 

y the moderation he has shown. 

Mr. Thomas regarded the outlook of the trade as very satis- 
factory, and higher prices certain. The trouble in the East, 
coming on top of a strong market, had produced great firmness in 

rice. During the last few weeks Japan, the United States, 
ussia, and other foreign Governments had made large purchases 
of the best steam coal on the Cardiff market. 

It was also to be noted that the autumn manceuvres had necessi- 
tated the use of a considerable quantity of coal, and had it not 
been for the scarcity of tonnage, caused by the delaying of vessels 
at Rotterdam, he believed that higher prices, probably 2s. 6d. per 
ton more, would have been obtained last week. Questioned on 
the subject of large quantities of Welsh coal being bought by 
France for stocking, he doubted it, and, referring to the com- 
petition of American coal with Welsh, put the case plainly ina 
sentence by stating that the best large coal of America was not 
even equivalent to Welsh through and through. 

There is a lurking suspicion in Cardiff that a good deal of the 
coal had from the Welsh = is really obtained for the use of the 
French navy. This, probably, is only an alarmist view. The 
more reasonable opinion is that Welsh coal is for the time held in 
great favour by French industries, and that the development of 
house supplies suffers there in consequence. 

The labour market is not in a tranquil state. With regard to 
the strike of Dowlais colliers, there is a strong determination to 
support the men by colliers generally. On Monday the Federa- 
tion meetings began, and great gatherings of Rhondda colliers were 
addressed by ‘‘Mabon,” Mr. S. oods, M.P., Mr. Alfred 
Thomas, M.P., Mr. Grace, and others, at Pontypridd. ‘ Mabon” 
gave the keynote to the general tenor of the addresses by com- 
menting on the fact that all the colliers were now enrolled in the 
Federation ; that the funds were steadily increasing, and that the 
policy of a fixed minimum wage was in view, and the prospects 
ahead of « conciliation board not remote. One speaker suggested 
a minimum wage of 6s. per day, and another congratulated the 
colliers that they would be in a position, when the time came for 
determining the continuation of the — scale, to see that it 
should ensure sufficient wages to keep the miners and _ their 
families out of debt. On Tuesday the Monmouthshire collieries 
followed the course of the Rhondda. Wednesday, the demonstra- 
tion was extended to the Western district, so that the greater part of 
the week has been devoted to platformoratory. Thishascausedagood 
deal of idleness in the colliery districts, and put business arrange- 
ments out of gear. It was reported on ’Change, Cardiff, Tuesday, 
that very little coal was obtainable for prompt shipment; that 
stems for July and August were in a very congested state; and 
that little slackening down could be expected for a month or two. 


and next month will witness a general exodus of the colliers to the 
Wells and seaside. Prospects, then, of good work and large out- 
put are not satisfactory. : 

It was stated on ‘Change mid-week, Cardiff, that there were no 
for any kinds of steam coal, so list 

taken as only approximations, figures cpangeg ily :—Best 
steam, 25s. to Bs. seconds, 23s. to 24s. 6d.; drys, 22s. to 23s,; 
best small steam, 16s. to 16s. 3d.; best ordinaries, 15s. 6d, to 
15s. 9d.; seconds, 14s. 6d. to 15s.; inferior kinds, from 13s. 6d.; 
best Monmouthshire large, 21s. to 21s, 6d.; seconds, 19s. to 19s. 6d.; 
best households, 21s. to 22s.; seconds, 17s. 6d. to 18s. 6d.; No. 3 
Rhondda, 22s. to 22s, 6d.; brush, 21s, to 22s.; small, 19s.; No, 2 
Rhondda, large, 17s. to 17s. 6d.; small, 14s. 6d. to 15s. 

Patent fuel remains firm and in good demand, ee 20s. to 22s, 
There is no falling off in the coke trade, and in addition to a large 
home demand there is increasing activity in foreign shipments, 
Rio and Iquique had e consignments this week, and the latter 
2500 tons of patent fuel from Cardiff. Latest prices are 31s, to 
32s. 6d. furnace ; foundry, 34s. to 36s.; and special, 40s. to 43s, 

Swansea coal prices are a little fuller this week :—Anthracite, 
23s. 6d. to 24s.; seconds, 22s. to 22s. 6d.; best , 21s. to 
21s. 6d.; red vein, 16s. 6d. to 17s.; rubbly culm, 11s. 6d. to 12s,; 
steam, 22s. to 23s.; seconds, 19s. to 20s.; bunkers, 15s. 6d. to 16s,; 
small, 14s, 6d. to 15s.; house coals, No, 2 Rhondda large, 17s. 6d. 
to 18s., all delivered f.o.b. Swansea ; cash thirty days. Patent 
fuel, 21s, 6d. to 23s, Coke, furnace, 30s. to 3ls.; foundry, 32s. 6d. 
to 


Pitwood for the present appears to have seen its ies quota- 
tions. The rush to fill up stocks has been great. No less than 
twenty-three vessels came into the chief ports at the end of the 
week. For the present Cardiff quotes 17s. ex ship, Swansea 20s. 

A fair average iron and steel business is being done over the 
district, though the heat has been intense. In several places com- 
plaint of being short-handed are common, and this may be 
expected to increase, harvesting needs—hay, and later, corn— 
invariably draining a number away, with the usual holiday 
tendency. I note merchant and tin bars, blooms, billets, &c., in 
re evidence, with rails for home and foreign uirements, 

t week 2000 tons sheet iron came to Newport, Mon., from 
Baltimore, consigned to Lysaght. During the week numerous 
cargoes of pig iron have been received from Hennebout, and a good 
average of Spanish ore. 

A good deal of inactivity was the characteristic of several tin- 
plate districts last week. In the Swansea Valley a third of the 
smelting furnaces were idle, and at most of the works only a small 
proportion of the mills were busy. At Cwmfelm twelve were idle, 
principally for repairs. 

During the week the make came up to 55,904 boxes ; shipments, 
42,100 boxes. Present stocks are 226,424 boxes. Cargoes are 

etting ready this week for China, Japan, Russia, America, and 
editerranean ports, 

‘* Behinders,” have had a small advance conceded, 134 per cent. 
Risers’ difficulty not settled. 

During the week the Scotch pig iron market has indicated more 
firmness at Swansea. The total results show an improvement of 
1s. Middlesbrough was reported on ’Change this week as un- 
altered, but hematite as showing a slight fall. In finished- iron 
and steel, makers of tin-plate bars are running out their furnaces, 
The stocks on hand may be expected, between now and the forth- 
coming stoppage, to show very marked changes, and the proba- 
bility is strongly in favour of improved prices. 

Latest quotations midweek, Swansea, are as follows :—Pig iron 
yay ood warrants, 71s., 71s. 1d. cash; Middlesbrough, No. 3, 
68s. 104d., other numbers in proportion. Hematite warrants, 82s. 
for mixed numbers f.o.b.; Cumberland according to brand. Welsh 
bars, £9 to £9 5s.; angles at usual extras ; sheets, iron and steel, 
£10 5s. to £10 10s.; steel rails, heavy sections, £7 5s. to £7 7s. 6d.; 
light, £8 10s. to £9 5s. f.0.t.; sleepers, angles, channels, &c., according 
to section and specification. Bessemer steel: Tin-plate bars, 
£7 5s.; Siemens, best, £7 7s. 6d. Tin-plate: Bessemer steel cokes, 
15s. to 15s, 6d.; Siemens’ coke finish, 15s. 3d. to 15s. 9d.: ternes, 
28 by 20 c., 28s. 6d., 30s. to 32s.; best charcoal, 16s. to 16s. 6d.; 
big sheets for galvanising, 6ft. by 3ft. by 30 g. Yaad ton, £13 15s. to 
£14 ; finished black plate, £11 10s. to £11 15s.; Canadas, £11 to 
£11 10s.; galvanised sheets, 24 g., £13 15s. to £14 10s.; block tin, 
£145 7s. &a. to £139 17s. 6d.; spelter, £19 5s.; lead, £17 17s. 6d.; 
copper, Chili bars, £73 7s. 6d, to £73 10s.; iron ores, 20s. to 21s., 
Swansea, Cardiff, and Newport; Tafna, 19s. 6d. to 20s.; best 
Rubio, 20s. 6¢. to 21s, 

The Japanese transport last week took out 7000 tons best steam 
coal, and was despatched from Cardiff v4 London. This week 
large tonnages are in evidence—France, Russia, Naples, and 
Savona, the last named taking 5200 tons. 

The extension of the Cardiff Waterworks is under consideration. 
It is submitted that at present there is a capacity of 7 to 74 million 
gallons, and with care this might suffice the progressive develop- 
ment of Cardiff for some years ; but it is recommended not to 
delay the formation of No. 3 reservoir longer than 1902, which 
will bring up the supply to 104 million gallons. The cost is 
expected to be 20 per cent. higher than before. 

At the meeting of the South Wales Institute of Engineers last 
week in Cardiff, a paper on the coal beds of Queensland, by Mr. 
Pearson Moody, of New Zealand, wasgiven. Mr. Moody is a son of 
the late colliery manager of ‘<oue Mr. Moody, sen., who was 
in chief control at the time of the Gettim colliery explosion. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal very firm for all descriptions, and prices have a strong 
upward tendency. House coal continues in good request, and prices 
are very firm. Exports for week ending July 21st were :—Coal, 
foreign, 42,573 tons ; coastwise, 15,123 tons ; patent fuel, 1400 tons. 
Imports for week ending July 24th were :—Iron ore, 19,720 tons ; 
manganese, 2150 tons ; pig iron, 2570 tons; sheet iron, 2000 tons ; 
steel plates, 2000 tons; scrap and old rails, 380 tons; pitwood, 
3386 loads ; 3 cargoes of timber and 2 of loam. 

Coal: Best steam, 21s. to 21s. 6d.; seconds, 19s. to 19s. 6d.; 
house coal, best, 18s.; dock screenings, 15s. 6d.; colliery small, 
14s. 6d. to 15s. ; smiths’ coal, 16s, to 17s. Pig iron: Scotch 
warrants, 70s. 10d.; hematite warrants, 82s. 9d. f.o.b. Cumber- 
land ; Middlesbrough, No. 8, 69s. prompt. Iron ore : Rubio, 20s. 6d. 
to 21s.; Tafna, 19s. 6d. to 20s, Steel: Rails—heavy sections— 
£7 5s. to £7 7s. 6d.; light ditto, £8 10s. to £9 5s. f.0.b.; Bessemer 
steel tin-plate bars, £7 5s.; Siemens steel tin-plate bars, £7; all 
delivered in the district, cash. Tin-plates: Bessemer steel, coke, 
15s. to 15s. 3d.; Siemens’ coke finish, 15s, 3d. to 15s. 9d. London 
Exchange Telegram: Copper, £73 5s.; Straits tin, £145 10s. 
Freights: Very firm. 


In a sugar refinery in Amsterdam Freitag’s method of 
firing with coal dust is described. The fuel is ground in a mill 
attached to the fire-box, and is delivered directly into the latter. 
The pulveriser consists of a solid steel collar fixed on a revolvii 
shaft, to which are bolted and keyed four projecting arms f 
with chilled steel removable bits. Immediately below the delivery 
pipes is a series of orifices which admit air along with the coal dust, 
and below these again, a door through which the ash and slag are 
removed. The apparatus was used in conjunction with Cornish 
boilers, each having 1033 square feet of heating surface and work- 
ing at a pressure of eight atmospheres; temperature of feed- 
water, 40 deg. Cent. The gases leaving the flues were at a tempe- 
rature of 270 deg.—350 deg. Cent.—and contained 16 to 20 per cent. 
of carbonic oxide, and from 1164 lb. to 1712 1b. of steam were gene- 
rated per foot of heating surface per hour. The mill made 1500 


Coalowners at the present time are seeking their holidays, and this 


revolutions per minute with an expenditure of 2°4 horse-power. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


On the iron market over here the position re- 
mains much the same as last reported. The con- 
sumption of pig iron does not ap to have 
materially decreased, for all the blast furnace 
works are stated to be in good employment, and 
fresh orders have been coming in pretty larly. 
The scarcity and high prices of coal and coke, 
however, prevent the works from entering largely 
into forward engagements. The business in 
malleable iron is generally confined to the most 
necessary requirements, but the majority of the 
mills are nevertheless well occupied. Basis quota- 
tion for bars is M. 210 p.t., a price that has been 
in most cases willingly. paid. The plate mills, 
having as a rule secured employment for the 
remainder of the year, ask a four weeks’ term of 
delivery for fresh orders. Though prices remain 
stiff in the girder trade, there is but little life 
stirring generally in that department, the number 
of fresh orders coming in being very limited. 
Sheets have continued in fair request, and rails, 
too, are animated, and firm in price. 

Though the troubles in China cannot fail to 
have a depressing, or rather disquieting, influence 
in many directions, yet there are some branches 
of business that expect an increase in activity to 
be the result of these troubles. The marine and 
engineering trades are certainly getting a large 
amount of fresh orders, and prospects are 
excellent, 

The strong tone of former weeks continues on 
the German coal market. 

Statistics of the Upper Silesian mining indus’ 
show the total delivery of Silesian cal to pe 
been, for 1899, 21,760,478 t., of which 4,123,169 t., 

ual to 20 per cent., were exported to Austria- 

ungary, 524,738 t. were sent to Galicia and 
Bukowina, 584,979 t. to Hungary, 423,341 t. to 
Bohemia, and 2,589,141 t. to other parts of the 
Austrian Empire. Compared to 1898, import in 
coal to Austria-Hungary shows a decrease of 7°8 
percent. Nearly 25 per cent. of the coal sent 
from Silesia to Austria goes to Vienna, viz., 
1,090,656 t., or 24,143 t. less than in 1898; then 
comes Buda-Pest with 213,358 t. (— 9598 t.); 
Briinn, 82,766 t. (— 3900 t.); Olmiitz, 67,931 
Be 701 t.); Troppau, 46,647 t. (— 9396 t.); 

mberg, 45,514 t. (— 4604 t.); Krakan, 35,269 t. 
(—_12,003 t.) ; Ziigerndorf, 35,067 t. (— 2635 t.) ; 
Reichenberg, 32,797 t. (— 5319 t.); Pressburg, 
29,211 t. (— 3191 t.). 


A quiet condition prevails on the Austro- | 


Hungarian iron market. Some mills are pretty 
well occupied, but the majority of the shops and 
foundries remains but very moderately engaged. 
Owing to several fairly large orders on foreign 
account that have been coming in, the machine 
and locomotive shops remain pretty fully 
employed. ay as Si pig and plates are on the 
whole enjoying the best inquiry now. 

In the Belgian iron trade a gradual easi 
down in the pressure of demand is reporte 
generally, and though some departments are still, 
and will be for some time, well employed, others 
are showing a quietness such as has not been felt 
for many months. Belgian ironmasters had 
lately been contemplating the forming of an iron 
convention with a single place for sale, to which 
reference has been made in a former letter. All 
appeared to have been settled, when at a 
recent meeting at Brussels, the ironmasters 
again deferred the matter. The office of sale in 
question was for export, originally, to raise the 
prices, which had been dropping down on 180f. 
per ton for bars No. 2. Now the ironmasters of 
the Litge district — with the exception of 
Cockerill—wish the activity of the Comptoir to 
extend to the inland trade as well, but the owners 
in the Hainault district won’t hear of this, and 
so it will be some time before the different parties 
come to an agreement. 

In the Government arms testing shops in 
Litge 2,238,326 arms of different kinds have 
been tried in the past year. The trials com- 

rised 781,333 gun-barrels; 535,437 double- 

arrelled guns ; 55,485 saddle pistols ; 971 pocket 
pistols ; 547,362 revolvers ; 130,720 large calibre 
arms ; and 4480 small calibre arms. 

Ata tendering for twenty-four metal bridges 
for the Dutch colonies, which took place at 
Hague on the 4th inst., the following offers were 
made: Penn and Baudiun in Dortrecht, 13,896 
Dutch florins; Harcort in Duisburg, 14,900 
florins; Company Rettery Endhoven and Co. 
in Hague, 15,496 florins; Company Devries, 
Robbe, and Co., in Gocuam, 15,780 florins ; Gute 
Hoffnungshutte in Oberhausen, 16,508 florins ; 
construction shops in Braine-le-Compte, 16,857 
florins ; Josef Paris in Marchiennes, 17,251 florins ; 
Dortmunder Union, 17,730 florins ; Bridge-build- 
ing Company Neuwied, 17,835 florins ; La Métal- 
lurgique in Brussels, 17,963 florins ; Constructie 
Werkplaatsen in Leit, 26,364 florins, 


LAUNCHES AND TRIAL TRIPS. 


CyYcLE, steel screw steamer ; built by, Joseph 
L, Thompson and Sons, Limited ; to the order of, 
The Corinthian Steamship Company, Limited ; 
dimensions, 331ft., 48ft., and 27ft.; engines, 
triple-expansion, 24in., 40in., and 65in., by 
42in. stroke, pressure 160 lb. ; constructed by, 
John Dickinson and Sons, Limited; Phorson’s 
hydraulic launching trigger arrangement; launch, 
July 17th. 

MONMOUTH, steel cargo steamer ; built by, Sir 
Raylton Dixon and Uo., Limited; to the order 
of, A. L. Jones, Eo of Live 1; dimensions, 
390ft.; to carry, tons deadweight ; engines, 
triple-expansion, 25in., 4lin., and 69in. by 48in., 
— 180 lb.; constructed by, Sir C. Furness, 
— and Co., Limited ; trial trip, July 


CaROLUS, steel cargo steamer; built by, The 
Laxevaags Engineering and Shipbuilding Com- 
pany, Norway ; to the order of, Joh. E. V. de 

Ihe and Lund, Bergen ; dimensions, 236ft., 31ft. 
10in., 15ft. 8in.; to carry, 1550 tons deadweight ; 


engines, triple-expansion, about 580 indicated ; 
constructed by, the builders ; trial trip, July 
18th, 10} knots. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 18th, 1900. 

THE abundance of money at a low rate of 
interest is the feature of the American situation. 
The presence of immense trusts in almost every 
branch of industry has a restraining influence on 
independent enterprise. The banking interests 
are highly gratified at the results of the past year 
as regards margins. They are ela at the 
accumulating evidence of a hardening demand for 
money at home and abroad. They are just now 
anticipating heavy drafts for gold to cover 
European requirements, and there is a feeling that 
large shipments of gold will be made during the 
coming months, regardless of the condition of our 
little private account coming under the head of 
‘Exports and Imports.” The railroad system 
closes its fiscal year with larger earnings than ever. 
The railway managers are expending immense 
sums in improvements and in heavy engineering 
work which involves almost a transformation. A 
dozen big tunnels are under way in the Rocky 
Mountain region. Cut-offs are being made on 
nearly all lines where economic purposes can be 
subserved. All the rail mills have orders cover- 
ing the summer. The structural mills expect to 
be loaded up with business for the rest of the year 
by September. The price of steel billets has 
dropped 2°00 dols, This is claimed the last cut 
that will be made. All the mills are still idle. 
Some few will resume next Monday, and the rest 
will gradually swing into line as autumn orders 
demand. The general view is that the worst is 
over, and that a rush of business may come any 
day. Railroad requirements will continue. A 
half-dozen big shipyards are getting into shape. 
The electrical equipment plants are all under con- 
tracts for work that will prevent slack for six 
months. Copper is very active, and has advanced 
to 164. Lead is dull. Tin is up to 344 under 
speculative influences. There is a_ stronger 
undertone to the entire market. Our people view 
the Chinese upheaval as a preparation for the end 
of semi-barbarian rule. What the outside world 
will say to China is not pay-pay-pay, but buy-buy- 
buy, you dogs, ordie. It is purely acommercial 
matter after all, when the feeling of horror at un- 
exampled atrocities has subsided. Our textile 
mills have their warehouses loaded with goods 
that were made for China. The prompt action of 
our Government in despatching 10,000 troops 
meets with public approval, though the occasion 
for it is deplored from both humanitarian and 
political standpoints. 


CATALOGUES. 


Ross, Limited, New Bond-street, London. 
General illustrated pocket catalogue. 

Askham Bros. and Wilson, Limited, Sheffield. 
Crucible cast steel patent points and crossings.— 
This little — is descriptive of materials for 
tramways and light railways. 

Redpath, Brown, and Co., Limited, St. 
Andrew Steel Works, Edinburgh. List of rolled 
steel joists, rolled edge steel flats, machine- 
straightened steel angles, steel tees, and steel 
channels actually in stock. 

The atmospheric Steam Heating Company, 
Limited, Chancery-lane, London. Illustrated 
pamphlet describing this company’s system of 
warming, together with illustrations and names 
of buildings in which the system has been 
adopted. 

The Fairbanks Company, Great Eastern-street, 
London.—This is a neat pamphlet illustrating 
most of the prominent buildings in New York in 
which the Fairbanks valves are used for steam- 
heating purposes. The little book is interesting 
on account of the discussion which has taken 

lace with regard to the desirability of tall build- 
ings. The company will be pleased to send a 
copy. of the pam blet to any reader of THE 
ENGINEER who makes application. 

Reavell and Company, Limited, Ranelagh 
Works, New catalogue of air compres- 
sors and hoists.—The compressors are manufac- 
tured under the company’s own patents, and are 
of the high-speed type, especially designed to 
work quietly at a fairly high speed of revolution, 
and to give a continuous supply of air, so as to 
reduce the size of reservoirs Which at present are 
used with pneumatic equipments, @ compres- 
sors are designed for belt or electric driving, and 
can also be driven by steam engines. They are 
suited for supplying compressed air at 80 lb. to 
1001b. pressure, for working all types of pneu- 
matic tools in workshops ; and the electrically 
driven type is eminently adapted for colliery and 
7 work where compressed air is used for 

rilling. 


TRADE AND BUSINESS ANNOUNCE- 
MENT 


THE KLEIN ENGINEERING CoMPANY, Limited, 

Manchester, has recently received through Dick, 
Kerr, and Co., Limited, London, the contractors 
for the Calcutta Electric Tramways, an order for 
a -Klein’s condensing plant with tent fan 
draught cooling tower. The plant is designed to 
condense the exhaust steam from engines of 
about 2000 horse-power, and consists of a surface 
condenser, with Edwards’ air pumps and motor- 
driven circulating pumps. The cooling tower is 
designed for giving a high efficiency in hot 
climates, 
. ONE of the steam fire engines shown by Merry- 
weather and Sons at the Paris Exhibition is of 
Commander Wells’ design, medium size, fitted 
with double cylinders and pumps and variable 
steam expansion gear. The ndon County 
Council, at the recommendation of Commander 
Wells, have decided to purchase the Merry- 
weather Exhibition machine. 

BaBCOCK AND WILCOX, Limited, in consequence 
of the growth of business, have found it neces- 
sary to remove from 147, Queen Victoria-street, 
to more commodious offices at Oriel House, 
Farringdon-street, London, E.C. 

JOHN STENNING AND SON, Limited, British 
timber merchants, Clements-lane, have, for family 
reasons, converted their business into a private 
company. 


THE PATENT JOURNAL. 
Condensed from The Iuvatrated Offcial Journal 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


12th July, 1900. 


12,540. Power Pressss, E. 8. Brett, Birmingham. 

12,541. CoRN-OLEANING Macutng, W. Y. Lister, Ely. 

12,542. Repuctne the Morton of a Suir, W. Riches, 
Jarvis Brook, near Tunbridge Wells. 

12,548. AgRiaL Navioation, W. Riches, Jarvis Brook, 
near Tunbridge Wells. 

12.544. Automatic Fire Atarms, A, C. Brown, 
London. ; 

12,545. Foor-scrapers, J. Paterson, Glasgow. 

12,546. Brits for J. Campbell, 


Glasgow. 

Lirtine Rattway Rarzs, T. Warsop, Notting- 

am. 

12,548. VecETaBLe Borer, F. H. Norcott, Dublin. 

12,549, SHARPENING WoRN-ovT F, Rowley, Man- 
chester. 

12,550. TREATING of Stivers of Fisres with Liquips, 
H. F. A. 4 Brassard, ‘ord. 

12,551. CLutcu Devices for VELocipepEs, W. Andrews, 
Birmingham. 

12,552. Fitter, J. Garroway, Glasgow. 

12,553. Matt KILN Foors, C. Baines, Nottingham. 

Exxecrricity, W. Sunter, Edin- 

urgh. 

12,555. Crutcuss, A. R. Wickens, Tunbridge Wells. 

12,556. Rip-trp Hotpina Device for UMBRELLAS, A. 
Harrison, Manchester. 

12,557. SHEET - DELIVERY MECHANISM for PRINTING 
Macuinges, W. E. Evans.—(The Campbell Printing 
Press and Manufacturing Company, United States.) 

12,558. Pincers for Grippina Wire, E. Walker, Heck- 
mondwike, Yorks. 

12,559. War Toys, T. Jones, Birmingham. 

12,560. Waste Traps for Sinks, F. C. Keene, South- 


ampton. 
12,561. Carrier for Bicycies, J. Robinson, 
pswich. 
12,562. Drivinc Gear for AutomosiLes, 8. Griffin, 
ith. 
Macutngs for Comarne J. Cooper, Brad- 


ord. 

12,564. Tun and MzasurE ComBINED, F. H. Elton, 
Birmingham. 

12,565. SELF-CONTAINED INSPECTION CHAMBER, J. Elrick, 
Sunderland. 

12,566 BrusH-HEAD FasTeNneR, T. Hawkins, Barrow- 
ford, near Nelson. 

Scuoot Desks, F. H. Fisher, West Bromwich, 


12,568. Framgs, C. Crompton, London. 
12,569. Sausace Breap-cuTTinc Macuing, A. Palla- 
vicini, Berlin. 
12,570. Hypravtic Motors, J. C. Malatray, Berlin. 
12,571. Haneinc and Drawincof Curtains, W. A. Rees, 


mdon. 

12,572. GARMENT-HANGER and Scissors, H. A. Braun- 
schweig, London. 

12,573. DETACHABLE SHOULDER Paps, A. E. Crowe, 
London. 

12,574. Pyeumatic Tires, T. H. Verco, London. 

12,575. SupERHeaTING Steam, W. H. Watkinson, 
Crookston, neir Paisley. 

12,576. Suirts, ©. H. Nichols, London. 

12,577. MANUFACTURE of Icz TaBLets, W. G. Potter, 


ndon. 
12,578. TuBULAR Boxer for Gas Furnaces, R. Collins, 
ondon. 
12,579. Taps for Drawine Liquips, H. C. Biette and 
R. L. Philpot, London. 
12,580. Dryinc Macuine for Yarns, J. Dolder, 
London. 
12,581. LiGHTING INCANDESCENT Burners, H. Talbot, 


London. 

12,582. ExpLosive Motors, A. Vogt and M. von Reck- 
linghausen, London. 

12,583. ExpLosivk Motors, A. Vogt and M. von Reck- 
linghausen, London. 

12,584. CarriacE Coupiers, O. Imray.—(The National 
Malleable Castings Company, United States.) 

12,585. MANUFACTURE of SaccHARINE, O. Imray.—(The 
Basle Chemical Works, Switzerland.) 

12,586. Makinc MEpicrnat Capsugs, A. J. Palethorpe, 
London. 

Sgecurinc Boor and Lacss, E. Sales, 

mdon. 

12,588. Macuines for Trrmminc HEE ts, &c., of Boors, 
A. J. Boult.—(United Shoe Machinery Company, 
United States.) 

12,589. DgstinaTION Notice Boarps, G. H. Smith, 


London. 
Coupiinas, J. Hollis and J. V. Robinson, 


mdon. 

12,591. Sertine Fuses, C. C. T. Sohrmann andC, M. O. 
Feist, London. 

12,592. Matcu-sares, M. D. Doremus, London. 

12,598. Drawinc Apparatus, &c., H. E. Ablett, 
London. 

12,594. Leap Preparation, T. H. L. Bake, London. 

12,595. SappiEs for Lapres, F. V. Nicholls, London. 

12,596. Rocket Sianauine, W. J. C. Stokes, London. 

12,597. Securinc Tires to Wueets, F. P. and E. C. 
Whitaker, London. 

12,598, Drivinc for Ventcies, C. Contal, 


mdon. 
12,599. SEPARATING GRANULAR Supstances, E. Gates, 
ion. 

12,600. SEPARATING GRANULAR Supstances, E. Gates, 

mdon. 

12,601. SEPARATING GRANULAR SupstTances, E. Gates, 

ndon. 

12,602. Guarps of Printinc Macutyes, M. T. Barber 
and The Manchester Platen Machine Safety Guard 
Company, Limited, Manchester. 

12,603. ELecrric Lamp Suave, Entwisle and Stephens, 
Limited, and H. J. Stephens, London. 

12,604. CenTRIFtGAL Liquip Separators, W. H. 


Wheatiley.—(P. M. Sharples, United States.) 
12,605. for HEATING BuiLp1Nos, J. Russell, 


London. 
Pressure Hoists, N. A. Christinsen, 


ndon. 

12,607. Rorary Enornsgs, G. W. B: it, London, 

12,608. PHorocrapuic Lensgs, H. L. Aldis, London. 

12,609. Test1nc Sets, W. B. Burnie, London. 

12,610. SELF-PROPELLED VEHICLES, J. H. Pick and C. 
Gray, London. 

Stock, J. Lowden, 

n 


on. 

12,612. Frame Burner, W. P. Thompson.—(G@. 
Barthel, Germany.) 

12,6138. Fastentneo Device, J. Dege, London. 

12,614. Comptnep Knirg, Fork, and Spoon, 8. E. G. 
Coleman, London. 

12,615. Pranororte Frames, C. R. 8S. J. Hallé, 


mdon. 
Keys of Pranorortes, C. R. 8. J. Hallé, 


12,617. ConpEnsers, C. W. Vollmann, 
London. 
12,618, Couptinc Apparatus for RatLway VEHICLES, 
'. A. Brockelbank, London. 
12,619. Puriryino Liquips, R. G. Brooke, London. 
12,620. Arm Humipirizr, W. Braubach, 
12,621. Sueep-pippinc Preparations, I. 8. and I. 


McDougall, London. 
12,622. Vatve Seats, Templer and Ranoe, Limited, 
and A. Cooper, London. 


18th July, 1900. 
12,628. Packtna, C. McLeod, Aberdeen. 


12,624. Srorace Batrery Switcu, E. M. Parsons, 


12,625. “Tae Guitmapuong,” G. Guilmetie, Man- 
chester. 

12,626. Comsustion Enoines, A. Adamson, 
Kingston-on-Thames. 

12,627. LeaTaEeR Gioves, T. R. Cosh, G Ww. 

12,628, Cieaninc Woot, W. G. Heys.—(F. Mérelle, 
France.) 

12,629, Boor Prorectors, J. Blakey, Halifax. 

12,680. Motion for Jacquarps, H. 
and G. E. Walker, and W. Morris, Radcliffe, near 
Manchester. 

12,681. A Wiepow Guarp for Fiowsrs, J. Norval, 
Glasgow. 

12,632. BorrLe Stopprrs, G. H. Robinson, T. H. Eales, 
and C. Walton, Coveutry. 

12,633. Drivine Gear of Motor Cars, C. A. Hamilton, 
Coventry. 

12,634. A New Carsurerror, C. A. Hamilton, 
Coventry. 

12,635. AppLIANce for InpicaTiInac GRapteNTs, F. 
Turner, London. 

12,636. CommunicatiNne between Surps, L.T. McGarth, 
Glasgow. 

12,687. MopELLina Casts or Busts, F. E. Eaton, 


mingham. 
12,689.-SuraicaL Boors, T. H. Clarke, Fermoy, Co. 


ork. 

12,640. ELevatino Grary, A. Sloan and W. Wilson, 
Kilmarnock, N.B. 

12,641. Sewina A. Chiswell, 
Dawley, Salop. 

12,642. Sutps’ Ticons, W. Ansell and G. Knaggs, Bir- 
mingham. 

12,648. Hat and Hasir Hoox, M. H. Hersey, 


on. 

12,644, Furnaces for Treatinc Orgs, J. Fairlie, 
Glasgow. 

12,645. Arracnina to Bicycies, F. W. Read, 
Doncaster. 

12,646. Tenston Devices, R. F. and J. Alexander and 
Co., Limited, and J. Mackie, Glasgow. 

12,647. FLAsSH-LIGHT APPARATUS, Giese, 

12,648. SecvRING FLoortna to Beams, R. Endres, 
Berlin. 

12,649. Mat, J. White, Liverpool. 

12,650. SIGNALLING T. Heslop, 
Newcastle-on-Tyne. 

12,651. INDESTRUCTIBLE RiveTeD for Books, 
Mate Bros. and Wakefield, Limited, Poole. 

12,652. Cuttivator for AGRICULTURAL PuRPoSsES, J. 
Scoular, G Ww. 

12,658. Steam GENERATORS, J. E. Tolson and D. Haigh, 
Halifax. 

12,654. Saw Guarps, D. A. and F. Murdoch, Belfast. 

12,655. Mzans for STEERING TorpEposrs, C. J. Varicas, 
Weymouth. 

12,656. HerMEticaLLy Sgatina Cans, J. H. Ross, 
Birmingham. 

12,657. Lapigs’ Pocket Prorector, P. C. D. and C. D. 

ke, Manchester. 

12,658, Pern, F. BE, Clarke, London. 

12,659. Toy, C. 8. Thornhill, London. 

12,66, AUDIBLE TEMPERATURE ALARMS, F, G. Higgins, 
London. 

12,661. Bent Apparatus for Conveyine Coat, 8. E. 
ge Robins Conveying Belt Company, United 

tates.) 
A New J. M. Nemerovsky, Birming- 


m. 

12,6638. MzTHop of TRANSPORTING TimBER, G. Bristow, 
ndaon. 

Rott for Rottine Piants, W. F. Wilkinson, 


ondaon. 

12,665. Cootinc Structurgs, &c., E. J. Jarman, 
London. 

12,666. Water Heaters for Heatina BuiLpinas, A. 
Stewart and H. Wilson, Glasgow. 

12,667. Rartway Car VentiLators, W. A. Heinruck, 

, Kingston-on-Thames. 

12,668. MaNnuracturE of Papgr, C. Dreher, London. 

12,669. Guarp, 8. Ingham, W. Illing- 
worth, H. O. Ingham, G. N. Illingworth, and H. F. 


‘ansen, Leeds. 
12,670. A New Sroprer for Bortres, T. E. Harper, 
London. 
ILLUMINANT APPLIANCE for Burners, A. Heald, 
Lo 


ndon. 
12,672. GLASS-MANUFACTURING APPARATUS, A. Voelker, 
London. 
12,678. GLASS-MANUFACTURING APPARATUS, A. Voelker, 
London. 
12,674. PREvENTING Set-orF in PRINTING MACHINES, 
. C. Annand, London. 
12,675. BorTLE-wasHING MacuIne Tray, G. Dawson, 


London. 
12,676. Process for Preservina Ecos, J. Jensen, 
12,677. HAIR-BRUSHING Apparatus, J. G. Lemon, 
12,678. — Guw Recott, H. W. Gabbett-Fairfax, 
Guns, H. W. Gabbett - Fairfax, 
12,680. "Lane for Tins, Canisters, &c., G. Lluis, 
12,681. Masevaceennel Sopa, E. Crudo and G. Bisazza, 


mdon. 

12,682. Gun Mountinos, P. M. Justice.—(The Driggs- 
Seabury Gun and A iti Company, United 
States.) 

12,683. ARTILLERY Mountinas, P. M. Justice.—(7he 
Driggs-Seabury Gun and Ammunition Company, 
United States.) 

12,684. BREECH-LOADING ORDNANCE, P. M. Justice.— 
(The Driggs-Seabury Gun and A ition Company, 
United States.) 

12,685. BREECH-LOADING ORDNANCE, P. M. Justice.— 
(The Driggs-Seabury Gun and Ammunition Company, 
United States.) 

12,686. UTILis1Ne Fisu for HumAN Foon, A. Danilevsky, 


London. 

12,687. Gasgous to EN- 
W. P. Thompson, — G@. L. RKeenstierra, 
United States.) 

12,688. Tap, J. O. O'Brien.—(La Société Anonyme 
Francaise des Becs Julhe, France.) 

12,689. Pens, G. W. Hughes, London. 

12,690. HERMETICALLY-SEALED Boxes, G. W. Hughes, 


London. 
12,691. Fires, A. J. Boult.—(F. Gruson, 
Trance, 

12,692. Furnaces, W. Kneen, London. 

12,698. Merat Packtne Cans, H. August, London. 

12,694. Apparatus for Pasteurisinc Liquips, A. F. 
Gasquet, London. 

12,695. CoMBINED DisTRIBUTING and REVERSING VALVES, 
R. W. Mewes, London. 

12,696. SwatH Turvers, E. C. Blackstone and R. E. 
Watts, London. 

12,697. AMBULANCE SrretcHeRs, J. A. Moeller, 


ndon. 

12,698. SEL¥-PROPELLED VeHICLEs, W. rmnsby 
and C. James. jon. 

12,699. Wicks for Lamps, F. W. 
Harboard and G. M. Minchin, London. 

12,700. Tires for Cycizs, H. J. Huddan.—(W. B. 
Morris, Canada.) 

12,701. Warer-tuse Steam Geverators, J. M. Hurd, 


London. 

12,702. Accumuators, A. A. Riasse and J. J. A. 
Sengeisen, on. 

— ATTACHING PostacE Stamps, J. J. McDade, 


12,704. Hairpin, W. EB. Gladstone, London. 

12,705. Licut Barus, R, and C. Otto, 

12,706. Cooxinc Apparatus, F. Schlobach and F. 
Wendzlau, London. 

12,707. Booxsinpino, F. Hager, London. 

12,708. Borris Stopper, P. Schroedter and 8. Rad- 
lauer, London. 
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12,709. ELzcrric Arc Lames, F. M. Lewis, London. 
12,710. Hat Cur, H. Blake, Birmingham. ‘ 


14th July, 1900. 


12,711. Vices, E. Schroeder, London. 

12,712. Stoppinc Locomorives, H. 

rian, London. 

12,713. Mecnanicat Courier for Rarway Wacons, J. 
Crabtree, Bracebridge, Li 

12,714. Dowxcast Cows, J. Linkleter, Tynemouth. 

12,715. Revotvine J. Liukleter, Tynemouth, 

12,716. Evectric Switcars, W. B. Dale, Keighley. 

12,717. Macuings for Opgntnc Racs, J. E. Tolson and 
D. Haigh, Halifax. 

12,718. InstanraNgous Stgam Generators, J. G. A. 
Kitchen, Manchester. 

12,719. Fium-pressuRE Enaines, J. G. A. Kitchen, 
Manchester. 

12,720. Accessories for CoaL-cuTtina Macuines, W. 

. Garforth, R. Sutcliffe, and W. Buxton, 

12,721. Drivinc Gear for AUTOMOBILEs, 8. 

riffin, Bath. 

12,722. Leys-HoLe for Camera Savtrers, R. Martin, 

‘ow. 

12,723 Kerrizs to a Sranp, E. G. Camelinat, 
Handsworth, Staffs. 

12,724. Tacescortc Froor Lamrs, E. G. Camelinat, 
Handsworth, Staffs. 

12,725. AtracHMenT for Umpretias, P. G. Henry, 
London. 

12,726. A Rack Pottey, C. B. Wright, Cheltenham. 

12,727. Fioats for Stgam Borvers, R. Richardson and 
F. Matheson, Glasgow. 

12,728. Rotary Encing, H. W. Randall, Glasgow. 

12,729. ANTI-FRICTION Devices, E. 8. Collins and H. 
Lisle, Coventry. 

12,730. Pianina Macuings, E. C. R. Marks.—(R. H. 
Gahagan, India.) 

12,731. ‘‘CorLep Bronze Meta.” Borer Tuse, J. A. 
Crichton, London. 

12,782. Leatuer Stretcuine Devices, J. Liddle.—{. 
8. Nott Company, United States.) 

12,733. Repuctne ATreNvATION of ELEcTRIcAL WAVES, 
M. 1. Pupin, London. 

— appa W. L. Wise.—(N. P. Francis, United 

tater. 

12,735. Ecectricat Rattway Foo Sienat, H.J. Everatt, 
London. 

12,736. Sanitary Pen for Cats, W. F. Haymes, 
Exmouth. 

12,737. Keys or Switcnes in LAmpPHOLDERs, H. 
Oppenheimer.—{Actiengesellachaft Mix and Genest, 
Germany.) 

12,738. MantLes for IncanpEscent Licntina, L. 8. 
Liebermann, London, 

12,739. Dynamo Brusn, J. F. P. Ringsdorff, 
London. 

12,740. Tires, J. Walton, London. 

12,741. METAL-REFINING APPARATUS, J. A. Mays, 
London. 

12,742. Heat Raprator, W. H. Milnes, London. 

12,748. AppLtyinoc Exxcrriciry to the Bopy, H. 
Behrendt, London. 

12,744. Lame Supports, F. G. Sage and J. H. D. 
Wakeford, London. 

12,745. Dryine Gray, W.J. Robinson and H. Higgins, 
London. 

12,746. Boors and Suors, C. Matz, London. 

12,747. FREE-wHERL VELOcIPEDES, &c., A. Gibbs, 
London. 

12,748. Stictinc Up Hams, J. Trantom, Liverpool. 

12,749. Cases for 8. Cross, Live: 1. 

12,750. FLusninc Apparatus for CLosets, C. Grézinger, 
Liverpool. 

12,751. Prorectinc a Marcu when Licutina a Pips, 
J. H. Miall, London. 

12,752. Armour J. L. Benthall, 


ndon. 

—, Stop Cocks, E. Scheiber and E. Kwaysser, 

ndon. 

12,754. Wincn Firtina for Fisnina Rops, G. E. 
Hermon, London. 

12,755. Lames, G. Lorimer, London. 

12,756, Capstans, J. B. Furneaux and Clarke, Chapman, 
and Co., Ltd., London. - 

12,757. Lapy’s Sarety Comp, M. Mohr.—(V. Montain, 
France.) 

12,758, Posts for Suprortina Nets, H. H. Williams, 
London. 

12,759. Cameras, T. R. Dallmeyer and H. L. Aldis, 
London. 

12,760. BicycLes, J. H. Barry and J. E. Hall, 
London. 

12,761. Laras for Firgproor Partitions, T. Kissack, 
London. 

12,762. Warer-Heaters, A. E. and A. W. Greville, 
London. 

12,763. PREVENTING DesTRUCTION of BLANKETS used in 
Farric Printine, A. Pawlowicz and W. Tymowski, 
London. 

12,764. Sertino for Cements, W. Wright, London. 

12,765. Sprypies for Sprnxinc Frames, W. Biiuerle, 
London. 

12,765. VessExs, J. Buczkowski, London. 


16th July, 1900. 


12,767. Conveyine the Tarust of SHarts, 
J. Holt, Birmingham. 

12,768. Nostna Motion for Mus, J., H., and E. Cocker, 
Manchester. 

12,769. Wespep Grrpers and Joists, W. G. J. H. Lew- 
ton, Reading. 

12,770. Rockxrr, J. and J. P. Jones, Dundee. 

12,771. Presstna Freres in ComBIna Macuings, W. B. 
Lee, Bradford. 

12,772. TramcaR TROLLEYS, J. T. Pearson, 
Burnley. 

12,778. Sarety ApPaRaTus for SoOLE-MOULDING Ma- 
cuings, J. A. Keay, Leicester. 

12,774. HanpiEs for Saucepans, J. Brown and B. Ker- 
shaw, Manchester. 

12,775. Piston Packtna, A. G. Dunbar, Bucksburn, 
Aberdeenshire. 

AERATED Brverace, E. A. Jeffreys, Birming- 

m 


12,777. ConvryinG from ComBinc MACHINES, J. 
F. White, E. Holt, T. Priestman, and The Patent 
Conveyor Company, Limited, Manchester. 

12,778. Tin-can Opzners, S. Stuart and F. L. Jeyes, 
London. 

12,779. Frames, A. P. Shann, London. 

12,780. Motor Enorngs, N. Bravo, London. 

12,781. Rorary Enotnes, W. A. Koneman, London. 

12,782. CLoset, J. A. Fergusson, Camberley, Surrey. 

12,783. Brakes, H. R. Wernick, Newington, Surrey. 

12,784. Game, F. W. Jacob, London. 

12,785. Settinc-ovt Bar for Joinery, J. Brevitt and 
R. Chamberlain, Wolverhampton. 

12,786. Licutine Gas, H. Borchardt, London. 

12,787. SaHuntina Lever or Car Mover, C. R. Wive, 


naon. 

12,788. Game, E. Anderssen, London. 

12,789. Fitrerinc Apparatus, W. G. Atkins, London. 

12,790. Composition for CLEANING Boots, C. Michaud, 
London. 

12,791. PERAMBULATORS and Go-carts, C. E. Fanning, 
London. 

12,792. Surraces for ExcHANGING TEMPERATURE, W. 
Defries and V. I. Feeny, London. 

12,793. Pencit SHarpeyers, F. E. V. Baines, London. 

12,794, PAPER-FEEDING Apparatus, F. W. Golby.—(A. 
Konig, Germany.) 

12,795. Automatic Music Instruments, P. Ehrlich, 
London. 

12,796. Brxoxipk of Mancangsg, G. B. Ellis.—(La 
Société Chimique des Usines du Rhéne anciennement 
Gilliard, P, Monnet, et Cartier, France. 

12,797. Tape Measurgs, J. J. Brunello, on. 

12,798. Lamp Burner and Hoxper, H. Green- 
wood, London. 

12,799. Hotpinc S#ayina Requisires, R. H. Mateer, 
London, 


12,800. Two-pisron Pump, M. London, 
12,801. C. Pachaly T. Nitschke, 


ndon. 

12,802. ExpLosive Motors, A. Vogt.—{ M. von Reckling- 
hausen, Germany.) 

12,803. Kitws for Burninc Cement, H. Schmidt, 
London. 

12,804, Brack Dygsturrs, O. Imray.—(The Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

12,805. Propucine Stream, C. Steffen, 

12,806. Sarety Lamp Extinouisuers, L, B. Horwich, 
London. 

12,807. TREATING Mitk, H. J. Haddan.—(B. Passburg, 
Germany.) 

12,808. Moutu Spoon for Taxrine Casts of the Mourn, 
J. Quednau, London. 

12,809. TypEwRITING Macuines and Paps, J. 
Felbel, London. 

12,810. CoIN-FREED MECHANISM, J. Fraser, London. 

12'811. RatLway W. B, Ewin and D. Bellew, 


London. 

12,812. ManuracturE of Boots, N. Diederichsen, 
London. 

12,818. SHARPENING MAcuiNE, F. A. Reichardt, London. 

12,814. CyLInDER PRINTING P. Jensen.—(The 
Leipziger Schnell pressentabrik Aktiengesellschaft vormals 
Schmiers Werner and Stein, Germany.) 

12,815. Vatve Gear, A. Radovanovic, London, 

Hanp Srreet Sweepers, W. H. A. Miller, 

ndon. 

12,817. GLAsS-BEVELLING Macuinegs, A. J. Boult.—(F. 
Kirby, Belgium.) 

12,818. Gas Lamps, T. W. Cowan, London. 

12,819. CoLourinec Matters, J. Y. Johnson.—({The 
Badische Anilin and Soda Fabrik, Germany.) 

12,820. CivemaToorapnic Picturgs, G. F. Hatton and 
N. Whitehead, London. 


17th July, 1900. 


12,821. INTERNAL Fixep PerroratTep Pipe for 

ExtinovIsHine Fires, G. C. Newington and E. J. 
Kirby, Balcombe, Sussex. 

12,822, Conpgnsers for WasTE STEAM, J.G. A. Kitchen, 
Manchester. 

12,823. OpkN-HEARTH Furwaces, F. L. Saniter, J. L. 
Smith, R. Bedford, and The Scuth Durham Steel and 
Iron Company, Limited, Stockton-on-Tees. 

12,824. Wert Piateways, H. Gartside-Tipping, 
Liverpool. 

12,825. Water Fountains for Birps, J. Tempest, 
Pontefract. 

12,826. Cities for SrENTERING Macuivgs, C. L. Jackson 
and E. W. Hunt, Manchester. 

12,827. Evecrricat Switcues, E. E. Bartlett and J. E. 
Robinson, Live 

Fittinos of Braces, H. A. Goodman, Birming- 

am. 

12,829. Piuas of Inspection in Ovens, C. C. 
Ellison, Sheffield. 

12,830, ComPENSATING PuLLEy Frame, K. Phillips, 
Birminghan. 

12,831. S. Taylor, Liverpool. 

12,882. Fittincs of Water Gavags, W, H. Cave, Man- 
chester. 

12,883. DeracHaBLe A, Tenenbaum, Bir- 
mingham. 

12,834. Wasa Stranps, J. Wilson, Manchester. 

12,885. ConskRVATION of PLants, M, Blaskopf, Man- 
chester. 

18,836. Mertatiic Parts of Cycies, H. A. Lamplugh, 
Birmingham, 

18,837. SprRaL FLUE SELF-SETTING T. J. Pearce, 
London. 

A “Sarety” Carson Horper, J. W. Ferrier, 

ndon. 

12,889. Suspensory Banpaag, V. F. Wood, London. 

12,840. Dror-pown Guns, J. W. Smallman, Camp Hill 
Grange, near Nuneaton. 

12,841. Construction of Water Gavags, D. R. Todd, 


asgow. 

12,842. Macuine for Roaps, J. Zobel, 
Berlin. 

12,843. Evectrric Beit, H. E. Friese, London. 

12,844. Macuinegs, W. Brakefield, Ashford. 

12,845. Formina Wire Pins, C. 0. Gronemeyer, 
Barmen, Germany. 

12,846. Evectrican Sarety Lamps, J.Glasmachers and 
C. Miiller, Barmen, Germany. 

12,847. KgrroseNE Burners, M. F. Coomana, Man- 
chester, 

12,848. Devices, H. Herder, 
London. 

12,849. Pumps, J.S. Morton, London. 

a ApveErtTisine T. W. H. Biddle and J. A. Butler, 

mdon. 

12,851. Gas Cookine Stoves, H. F. Buchan, London, 

12,852. Nuts, C. H. Smith, London. 

12,858. Apmitrinc Arr to Casks, F. W. Golby.—(A. 
Krauase, Germany.) 

12,854. Percussion Fuss, A. Reichwald.—(F. Krupp, 
Germany.) 

12,855. Buss for ELectric INCANDESCENT Lamps, C. 
Junge. —(The Oberlausitzer Glashiittenwerke Otto 
Hirsch, Germany.) 

12,856. Automatic Sxut-orr Vatves, N. C. Locke, 
London. 

12,857. Pressure Recutators, N. C. Locke, London. 

12,858. Boor, F. and C. F. Mobbs, London. 

12,859. PurtFication of Water, H. H. Lake.—(Jevrell 
Export Filter Company, United States.) 

12,860. CoaGuLaTion of the SusPENDED MatTrer in 
Liquips, H. H. Lake.—(Jewell Export Filter Company, 
Onited States.) 

12,861. PurtricaTion of Water, H. H. Lake.—(Jevwel! 
Export Filter Company, United States.) 

12,862. Propuction of REAGENTs for PuRIFYING WATER, 
H. Export Filter Company, United 

tates. 

12,868. PropucTion of Reacents for PuriFiIcaTion of 
Water, H. H. Lake.—(Jewell Export Filter Company, 
United States.) 

12,864. Construction of WALLS and Partitions, J. F. 
Golding, London, 

12,865. Curtain Potes, H. H. Lake.—(J. G. Birch, 
United States.) 

12,866. Sxivinc Macuing, H. H. Lake.—(A. Stewart, 
jun., United States.) 

12,867. Bars for Mowrna Macuings, M. Kane, 
London. 

12,868. Tires for Bicvotes, A. and E. H. Pulbrook, 
London. 

12,869. Lock Nuts, A. Keen, London. 

12,870. Brake Gear for VenicLes, H. Krone.—(J. 
Brown, Victoria.) 

12,871. Sutpainic Acips, O. Imray.—(Basle Chemical 
Works, Switzerland.) 

12,872. SuLtpHasipe Derivatives, O. Imray.—(Basle 
Chemical Works, Switzerland.) 

12,8738. Carcases, C. D. Maspero and H. W. 
Cook, London. - 

12,874. TeLepHonic Apparatus, G. Blanck, London. 

12,875. Catcuators, C. L. Shang, London. 

12,876. TRoLLEY for OvERHEAD ELEcTRIC TRACTION, 
E. G. Johnson, F. D. Palmer, and C. Coenen, 
London. 

12,877. Locomotive Exuausts, W. H. Prendergast, 
and T. D. Kline, London. 

12,878. Brake for Rartways, A. Bri mann and 
Deutsche Waffen-und Munitions-fabriken of Karls- 


ruhe, London. 
12 Rims for F. Pudney and 8. Newton, 
on. 
12,880. Breepinc Apparatus for Fow1s, I. Timar, 
mdon. 
12,881. Resitient Tires for Cycies, T. 8. Hamilton, 
ndon. 
12,882. Cycte Pumps, G. D. Howard.—(J. A. Mills, 
United States.) 
12,883. ADVERTISING Book-maRK Device, W. Henley, 


ndon. 
12,884. Fotpine Boxes, 8. and 8. W. Cropper, London. 


12,885. Governors for Enornes, J. and H. McLaren, 


don. 


12. Moror Vexicixes, H. P. Holt, 


12,887. Crematorium Furnaces, 8. Willoughby and H. 
H. Fox, London. 

12,888. FLoor Coverines, J.C. Chapman.—( E. Berliner, 
United States.) 

12,889. Nozzxs, F. Ibert, London, 

12,890. PREVENTING SEA-BEACHES WasTING Away, F, 
C. Martin, London. 

12,891. Lactna Hooks, H. H. Eaton, London. 

12,892, Bopies with CHaNnNELs for 
the Crrcu.ation of Fiurps and Gasxs, N. Stjern- 
strom, London. 

12,893. UNpeRGRounD E.ectric Wires, T. Rosati, 
London. 

12,894. Heat Batu, J. W. Cooper and G. L. Rees, 
Greenhithe. 

12,895. ARTiIFIcIAL Manurgs, C. Roth, London. 

12,893. Gun Sicuts, C. Woods.—(A. G. Phillips, Cape 

USER-PRESSING APPARATUS, W. A. Reynor, 


ndon. 

12,898. Moror Carriacgs, P. A. Newton.—(F. A. Perret, 
United States.) 

12,899. Maxine Azo CoLourninG Marrers, H. E. New- 
ton.—(The Farbenfabriken vorm. F. Bayer and Co., 
Germany.) 

12,900. BicycLe Support, J. Morris, London. 

12,901. Hyprautic Pumps for Mines, J. Pattinson, 


mdon. 

12,902. Carp Ho tpers for Freicnt Cars, W. P. 
Thompson.—(A. M. Goodwin, United States.) 

12,903. Stream Tourpinges, W. P. Thompson.—(J. F. 
Brady, United States.) 

12,904. PLAN-sirters, J. Weyermann, Live! 1. 


12,905. Manvracture of Liquip Arr, E. Claude, 

12,906. Liquip-mixinc Apparatus, R. H. Wilkinson, 
Liverpool. 


12,907. Securtne Boor Lacs, E. Freeman, Liverpool. 

12,908. Screens for Process Eneravinc, H. Lyon, 
Manchester. 

12,909. PLaTEN Printinc Macuines, E. Tudor, H. 
Grimshaw, and R. B. Furnival, Manchester. 

12,910. Makino Size for Paper, J. C. Fell.—(T. P. 
Milligan, United States.) 

12,911. SorTING MATERIALS AccorDING to Size, W. 8. 
Lockhart and The Automatic Gem and Gold Separa- 
tor Syndicate, Limited, London. 

12,912. ConcentTRaTING Ores, W. 8. Lockhart and The 
Automatic Gem and Gold Separator Syndicate, 
Limited, London. 

12,9138. VARIABLE SpEED TRANSMISSION Gear, A. Head, 


— Hyprocarnon OIL Burner, A. 8. Greenwood, 

ondon, 

12,915. Giasa, J. W. Sheppard, London. 

12.916, Castine Davice, J. W. Sheppard, 
London. 

Sueet Grass-castine Device, J. W. Sheppard, 
zondon, 

12,918. Wairs, V. B. Skotnicki and A. F, Ostrowski, 


ondon. 
12,919. Governors, W, Sisson, London. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette, 


650,217. Sroracz AND CIRCULATION TANK FOR 
REFRIGERATORS, J. J. Bailey, New York, N.Y.— 
Filed September 19th, 1899. 
Claim.—The combination with a refrigerator, of a 
storage and circulation vessel for liquid refrigerating 
mixtures comprising a cast metal tank, a supply pipe 


extending from other tanks in series, a connection to 
the tank, a discharge pipe extending to other tanks in 
series, and a connection to the tank therefrom, the 
—_— being so constructed that the refrigerating mix- 
through the tank, substantially as set 

orth. 


650,434, Device, 8. Strong, New 
York, N.Y.—Filed September 1st, 1899. 
Claim.—{1) In combination with the shaft of an 
engine a clutch arranged to engage with the shaft when 
moved in one direction, and to disengage when the 
movement is in the other direction, 2 worm wheel 
secured to a clutch member and a worm in en ment 
with said wheel for driving it and through the clutch 
the shaft of the engine. (2) In combination with the 
shaft of an engine, a clutch arran; to engage with 
the shaft when moved in one direction and to disengage 
when the movement is in the other direction, a worm 


[650,434] 


wheel secured to a clutch member, a worm in en; 
ment with said wheel for driving it and er the 
clutch the shaft of the engine and a casing enclosin, 
the worm wheel and worm. (8) In combination wit! 
the shaft of an engine, a clutch ring, as M, surrounding 
and secured to said shaft and having inclines M’ slop- 
ing in one direction, a clutch ring, as N’, fitting and 
turning on ring M, rollers O’ situated in the inclines 
M’ a worm wheel N secured to ring N’, a worm Q in 
engagement with said worm wheel and means, as shaft 
Q, for actuating the worm. 


650,596. Pic Esector, F. L. White and M. G. Semple, 
Pittsburg, Pa.—Filed July 26th, 1899, 
Claim.—(1) The combination with a series of moulds, 
of mechanism for supporting and moving said moulds, 
and a pig knocker located adjacent to the moulds, a 
motive cylinder arranged to actuate the pig knocker, 
and mechanism for oporating the valve controlling the 
fluid su; ply to the cylinder, said mechanism being 
actuati y the means for ing the ment of 
the moulds ; substantially as described. (2) A travel- 


ling series of moulds, an end wheel over which they 


move, a motive cylinder having its piston-rod 
to act upon the 


combination with an endless series of moulds, of a pair 
of pig knockers arranged to act successively on each 
mould ; substantially as described. 


650,634. Sream Borer, C. W. Cox, Sistersville, W. 
Va.—Filed September 29th, 1899. 

Claim.—The combination in a steam boiler, with the 
fire-box and the water space extending to opposite 
sides of the fire-box, of water-circulating tubes travers- 
ing the fire-box and arra in pairs, the tubes of 
each pair opening at their outer ends into .the water 


space, and at their inner ends coupled together to form 
a continuous uninterrup' —— from one side of 
the water s} to the other, said tubes at their point 
of union being coupled the sheet 
municatin, erethroug’ upper portion 

the water wax, substantially as shown and described. 


650,755. APPARATUS FoR SHAPING METAL OBJECTS 
BY MEANS OF FLUID PressuRE, C. Huber, Carlsruhe, 
Germany.—Filed March 6th, 1900. 

Claim.—In apparatus for subjecting objects to a high 
degree of liquid pressure the combination‘of a pressure 
chamber containing and the to be 
operated upon, a large plunger carrying such pressure 
chentber pe working in a hydraulic cylinder, a small 
stationary any od held immediately above the open 
upper end of the pressure chamber so that when the 
latter is raised by the liquid pressure beneath its 


SSS 
Z 


SS 


plunger, said second plunger will enter the pressure 

chamber and will subject its contents to pressure, a 

channel formed longitudinally through such second 

lunger containing a third plunger, and a percussion 
sevice adapted to effect a series of rapidly-repeated 
blows upon such third a whereby the latter is 
made to transmit to the liquid in the pressure 
chamber a corresponding series of concussions, sub- 
stantially as described. 

651,248. Carpon Giope FoR ARC 
Lamps, A. Holliger, New York, N.Y.—Filed August 
2nd, 1899. 

Claim.—A holder of the class described provided 
with a central bore which opens upwardly, a carbon 
clamp mounted in said bore, and consisting of two 
members between which a carbon may be inserted, 


means for binding said carbon clamp members about 
said carbon, a traversely through said 
bore and through said clamp members, whereby a 
slidable engagement e: sai 


members and said pin, substantially as shown 
described, 
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MACHINERY FOR THE UNITED STATES NAVY 
ARMOURED CRUISERS. 
By Rear-ApmiraL G. W. MELVILLE, U.S.N. 

Tue preliminary designs have been made, and it is 
proposed to compare briefly the merits and demerits of 
each. These designs are as follows :— 

(1) A triple-serew arrangement with the wing engines 
of about half the power of the centre screw, all placed 
abreast each other in the ship. 

(2) The same arrangement as the first, except the 
centre engine is placed aft of the two wing engines. 

(3) The ordinary twin-screw arrangement. 

In all of these designs it is proposed to use four- 
cylinder triple-expansion engines of the usual type to 
work at a maximum pressure of 250 Ib. and differing only 
in size. The boiler installation would be the same in 
cach case except the first, in which, owing to the great 
width required for the three engines to be placed abreast, 
the engines would have to be placed so near the mid- 
ship section of the ship that a part of the boilers would 
have to be placed abaft the engine compartment. 

The same indicated horse-power being required in each 
case for the highest speed, the same boiler power would 
have to be supplied, and the same weight and space for 
boilers would be required in either case, so that the boiler 
problem can be eliminated. 

The weights of the engines will be practically the same 
except in the first case, when, owing to the engines being 
placed somewhat further forward, the shafts would have 
to be somewhat longer, which would make this arrange- 
ment a trifle heavier. To offset this extra weight there 
would be less armour required for the protection of the 
engines, for in this case but one of the engines would 
project above the protective deck, while in the case 
of the twin-screw engines both would project above the 
deck. 

The space required for the engines in the first case 
would be f54ft. in length by a total width of 52ft., ora 
floor space of 2808 square feet. 

In the second a the forward engine-rooms contain- 
ing the two smaller engines would be 84ft. long by about 
18ft. wide, and the after one would be 54ft. by 30ft., or a 
total length of 88ft., and a floor space of about 2844 
square feet. 

In the third plan the space required for the engines 
will be 54ft. in length by an average width of about 
47ft. 4in., or a floor space of 2556 square feet. 

The floor space for the first and second plans does not 
differ much, but the third plan is cousdacsaly less. The 
second plan requires the greatest length. The wing screw 
shafts would also be placed at a greater inclination, thus 
reducing the manceuvring power of the vessel. 

With regard to spare parts, the twin-screw engines being 
duplicates will require a less variety of spare parts. 
While cruising, both engines will be in use, so that 
practically no repairs can be made to the main engines 
in the twin-screw design while at sea. With the triple 
screw, either the two wing or the centre engine will 
probably be used alone while cruising, thus allowing over- 
hauling to be done on part of the main engines while at 
sea. For this reason less time will be required for over- 
hauling the triple-screw engines in port than for the 
twin-screw type. 

The we point of economy now remains, to be 
considered. 

If we take two ships of exactly the same shape, the 
same displacement, and the same indicated horse-power, 
but fit one with twin and the other with triple screws, 
we cannot say from the experimental data on hand which 
will be the faster ship. We doknow, however, that there 
is no very marked difference where the draught is suffi- 
cient to permit screws of the proper diameter to be used. 
We cannot do better than to assume that it will require 
the same indicated horse-power for full power and that 
the economy for full power would be the same in either 
case, 

The ratio of cylinders in naval engines is not sufficient 
to give the most efficient results at full speed, since it 
would decrease the economy too much for the usual 
cruising speeds. In the case of these engines the most 
economical point for the engines would be when the 
steam pressure in the high-pressure chest was about 
1601b., or when the engines were developing about 
12,600 indicated horse-power, which would give a speed 
of 19 knots. At full power, with all the screws running, 
the wing engines will develop 11,500 indicated horse- 

wer. 

With the wing screws working at full pressure but 
the centre screw stopped, the revolutions will be less, 
and the engines will develop only about 9000 indi- 
cated horse-power and a speed of 17} knots. When 
these engines are working at their most economical 
power, corresponding to a pressure of 1601b., their 
power would be about 5800, and the speed 14} knots. 
At 18 knots the indicated horse-power would be 8900, 


and the engine would be working up to = 73°6 per 


5300 
cent. of its most economical power. At 12 knots the 
indicated horse-power would be 3000, and the engine 
would be working up to = 56°6 per cent. of its 
most economical power. For 11 and 10 knots the indi- 
cated horse-power would be 2500 and 2000, and the 
percentages of most economical powers would be 47°2 
and 87°7. If the twin-screw engines were used the 
indicated horse-powers would be the same; but the 
percentages would be but half as much, or for 14} knots 
50 per cent.; 13 knots, 36°8 per cent.; 12 knots, 28°3 
per cent. ; 11 knots, 23°6 per cent.; and 10 knots, 18-8 
per cent. 

Thus far we have not taken into consideration the 
drag of the centre screws. This would have to be added 
to the indicated horse-power of the wing screws to get 
the power required. This amount is not exactly known, 
but we may assume that 200 is a fair valuation for 
10 knots speed, This gives 2200 as the indicated horse- 


power of the main engines for wing screw alone, against 
2000 for the twin-screw engine at a speed of 10 knots. 
It also includes the difference in friction of the wing and 
twin-screw engines. The real comparison, then, should 
be made between engines developing 2200 indicated 
horse-power, when working at about 38 per cent. of their 
most economical power, and engines developing 2000 
indicated horse-power when working at 19 per cent. of 
their most economical power. The auxiliaries, so far as 
they would differ in the two cases, should also be taken 
into consideration. The only auxiliaries which would 
affect the result are probably the air and circulating 
pumps, which would do about twice as much work in 
the case of the larger engine as in the smaller. This is 
especially true of the air pump, which has to deal with 
air leaks into the system, for decreasing the work of an 
engine usually increases the leaks. The air and circu- 
lating pumps for the larger engines will require about 
60 indicated horse-power to drive them, while half that 
will be sufficient for the smaller ones, making a saving of 
about 30 indicated horse-power. 

The Pennsylvania, lake transport, when working at 
her full power, which was probably about her most 
economical point, used 14°4 lb. of water per indicated 
horse-power. This was increased to 20°01b. when working 
at about 18 per cent. of her full power, and to 17°26 1b. when 
working at 27 per cent., and 15 lb. at 59 per cent. By 
constructing a curve we get a steam consumption of about 
16:1 at 38 per cent. The Minneapolis at about one-ninth of 
her full power used 20°41b. of steam per indicated horse- 

wer, and this increased to 21°2 lb. at one-eleventh. 
Salteod to percentages of most economical power, these 
would become about 17 and 13 per cent. respectively. It 
seems a reasonable allowance to assume 20]b. of water 
per indicated horse-power at 19 per cent. of the most 
economical power, and not more than 17 1b. when working 
at 88 per cent. of the same power. 

The comparison will then be as follows :— 


For the Twin-screw System at 10 knots. 


Main engine 2000 I.H.P. at 201b. ..._ ... 40,000 per hour 
Air and circulating pump 60 I.H.P. at 


‘or the Triple-screw System using Wing Engines alone at 10 knots, 


Main engines 2200 1.H.P. at ... 37,400 per hour 
Air and circulating pump 30 I.H.P. at 
Saving in steam per hour... ... ... ... 44,500 
39,650, 


4,850 Ib. per hour 
Saving in coal per hour, assuming an evaporation of 
8'4 1b. of water per pound of coal? 
4850 _ 577 x 24__ 
oe 577 lb. of coal per hour. aaa 6°18 tons. 
Allowing eight tons per day for other purposes not 
given above, we have for the total consumption per day 
with twin screws at 10 knots, 


e4 x 2240 + 8 = 64°77 tons. 
For the triple screw, using wing engines alone, 
89,650 x 24 gee: 
The gain in per cent. is therefore about, for total coal 


used, 
6°18 x 100 


64°77 
And of the coal used by main engines, air and circulat- 
ing pumps alone, about, 
x 100 
56°77 


= 9°5 per cent. 


= 10°9 per cent. 


THE HEATING OF RAILWAY CARRIAGES. 


Tue heating of railway carriages or coaches, to use the 
more official term, cannot yet be said to have emerged 
from the experimental stage in the case of those railways 
which have discarded the old-fashioned foot-warmer. 
Matters are still in a transition stage as regards the best 
method of utilising steam from the locomotive, if we are 
to judge by the variations observable in the procedure of 
the different railway companies who have adopted the 
principle of steam heating, while reserving an open mind 
as to which really is the most suitable way of carrying it 
into effect, with due regard to economy in working as 
well as to hygienic requirements. In the present article 
it is not our intention to discuss the matter as a whole, 
but rather to touch on certain matters of detail which are 
bound to remain prominent whatever mode of working 
pre be decided upon as being the most advantageous, 
and to come to the point without further delay, the 
specific details we are minded to touch upon are those 
connected with the distribution of the steam along the 
length of the train. As in the case of the vacuum 
and compressed-air brakes, the only substance which 
has received attention at the hands of the engineers 
as a means for coupling up the iron steam pipes of the 
several coaches is vulcanised india-rubber, though in 
saying this we do not ignore the fact that flexible metallic 
tubing has been given a trial on some railways. Its lack 
of pliability, however, compared with rubber and the fact 
that it tends to crack when subjected to the bending 
strain which it is impossible altogether to avoid, have 
caused it to be given up when it has been tried; at least 
this has been the case where its use has come under our 
knowledge, though of course we stand open to correction 
in a matter such as. this where particulars of individual 
practice are not easily obtainable. Presuming, however, 
that rubber is the more universal body in use for the 


purpose, we proceed to discuss one or two matters con- 
nected with its longevity, as complaints are rife amongst 
railway engineers that the rubber hose soon loses its best 
properties under the stress of the conditions to which it 
is subjected, and is thus a continual source of trouble and 
expense. Now, in fairness to the rubber ‘manu- 
facturer, we feel. bound to state our conviction 
that the complaints arise in the majority of cases 
from people whose knowledge of the properties of 
vulcanised rubber is but limited, and who are apt to look 
upon it as being as unalterable as wood or metal ; in reality 
it is nothing of the kind. Under certain conditions, 
such as submersion in water, or storage in a dark room 
maintained at an equable temperature, vulcanised rubber 
may be relied on to preserve its best qualities for a great 
number of years, but if it is exposed to the sun’s rays, or 
to steam heat for any length of time, factors of extreme 
oy are introduced of an altogether injurious nature. 

here are few practical men, we imagine, who do not 
recognise the injurious action of direct sunlight, but it is 
not at all the exception to find users of mechanical rubbers 
who altogether overlook the fact that continuous exposure 
to steam heat produces in a greater or less time the state 
of over-vulcanisation, whereby the rubber loses to a great 
extent its pliability, develops a tendency to crack on the 
surface, and ultimately becomes hard and useless. This 
effect of heat, it should be said, is largely in- 
fluenced by the actual temperature to which the 
rubber is exposed, and to a lesser degree by the 
time of exposure, and it has been the aim of the railway 
engineer to keep the temperature of the steam which enters 
the pipes as low as is consistent with the attainment 
of the desired temperature in the compartments of the 
train. The general practice has been to admit steam of 
40 lb. pressure to the train, the reduction being effected 
by the use of a reducing valve on the locomotive. Now 
where the rubber piping is of good quality, and where 
the reducing valve has been in good working order, and 
really answered its intended purpose, there is plenty of 
evidence to show that rubber piping is capable of giving 
satisfaction for the length of time during which it can rea- 
sonably be expected to last—that is for two or three years. 
If, however, more attention is paid to the price than to the 
quality of the rubber; and if, moreover, as we know to 
be the case, from actual experience, extreme laxity has 
characterised the use of the reducing valve with the 
result that steam of over 100 Ib. pressure has entered 
the train pipes, then it is hardly surprising that rubber 
piping has incurred the odium of the engineer, who 

imself is really responsible for the defection. We 
imagine that the delinquencies just mentioned belong 
more to the immediate past than to the present, and it 
would seem that the practice of the future will be regu- 
lated by the light of experience which has been gained 
at some cost. 

It should be said that it is possible to attach too much 
7. peaon to the quality of the rubber, and to over- 
look one or two important matters connected with its use. 
Thus the wear and tear caused by coupling and un- 
coupling is a fertile source of injury which affects good 
as well as inferior hose. Loss from this source may by 
eare be kept down to a minimum, but the exercise of care 
is not always a prevailing trait in the character of the 
workman, and it is frequently the case that a twist is 
given to the rubber in the screwing up, and this leads to 
surface cracking. That the point is important is clear 


from a statement recently made by a railway official that © 


his tubes suffered much more injury in the coupling-u 
than they did by the action of the steam which he u 

at 70 lb. pressure, and though this opinion may not find 
universal acceptance it is extremely unlikely that it is an 
isolated one. On the Canadian Pacific Railway the steam 
is supposed to enter the pipes at only 15 lb. pressure, 
but as a matter of fact it is often at 50 lb. or even 75 lb., 
and it is not considered a bad result if the pipes last six 
months. The temperature of the Canadian cars not 
infrequently reaches 80 deg. or 90 deg. Fah., which does 
not seem objectionable to people accustomed to stoves in 
their houses, though in England the frequent overheating 
produces many complaints from passengers. 

The maintenance of an equable medium temperature 
throughout the length of the train does not seem to be a 
matter of easy attainment, and though we are here 
somewhat diverging from the line to which we 
are committed, it is difficult to avoid expressing the 


opinion that the acetate of soda foot-warmer is better for | 


the health and comfort of the traveller than is steam 
heating. In France and Italy, in the winter the foot- 
warmers are of large capacity, and are infrequently 
changed, and the opinion has often been expressed by tra- 
vellers that they do not leave much to be desired. The 
system which has been to some extent adopted on the 
through trains of the North British Railway is a com- 
pound of the acetate of soda foot-warmer system and 
steam heating, the foot-warmers having live steam 
turned into them from the engine when at a stand- 
still at the stations. We are not aware that this 
method is in use on other lines, nor are we in 
a position to say whether it has proved a success, 
but it certainly seems to be a move in the right direction 
in the way of modifying the unpleasantness to which the 
continuous current of steam from the locomotive gives 
rise. In this case, too, it is a fair surmise that the 
rubber piping will show greater longevity than in“ the 
case of the continuous flow of steam. The Midland 
Railway adopted to some extent last winter a modified 
method — which, we believe, forms the subject of a 
patent—the steam being blown direct from the engine 
into the tubes through a very fine orifice, though as to 
the results obtained, successful or otherwise, we are 
without definite information. It is clear, then, that 
there is anything but a complete unanimity of opinion 
amongst railway engineers as to the precise way in which 
the steam heating is best carried out, and no doubt a 
considerable time will ela before, if ever, a uniform 
procedure is adopted. 
ever, of the uniform system of the future may be, 


hatever the details, how- 
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it seems pools clear that vulcanised rubber will con- 
tinue to play, as heretofore, a prominent part, and it is 
surely no idle fancy to predict, that when the rubber 
manufacturers generally are more cognisant of the exact 
conditions under which the hose is used than they, 
perhaps, are at present, an article will be produced which 
will be of greater lasting power than is the ordinary 
mixture of rubber and minerals which is used to-day. 
In rubber compounds for electrical insulation, careful 
tests have been made to produce the quality of rubber 
best suited for its particular purpose, and it certainly 
seems that experimenting carried out on similar lines 
would prove advantageous in the case we are now dis- 
cussing, with the reservation, already mentioned, as to 
the necessity for fair dealing at the hands of those to 
whom is entrusted the duty of coupling and uncoupling. 

In a report on the length of service of steam heating 
pipes on the Belgian State Railways, three and a-half 
years was given as the average life of the rubber. This 
figure exceeds that pertaining to the general results 
obtained in this country, and it might not be a bad move 
on the part of our engineers to find out something about 
the composition of the rubber used in Belgium as well 
as the conditions to which it is subjected in practice. We 
cannot say anything with certainty as to the source 
whence the Belgian railway requirements are drawn, but 
we do know that the Dutch railways come to England 
for a good deal of their rubber requirements, and, if it is 
not saying too much about private matters of business, 
we are aware that the English manufacturers regard the 
Dutch experts who have to examine the rubber goods 
with much more fear than they do the average English 
chemist who acts in a similar capacity, so minute and 
stringent are the tests to which the rubber goods pur- 
chased by the Dutch railway authorities are expected to 
conform. 

Of course, in talking of the life of these rubber pipes 
we must not forget that they are only in use for a por- 
tion of the year; during the summer months they 
are detached from the coaches and put in store. 
The exact conditions of storage are not known to 
us, but it may not be superfluous to say in passing that 
the life of vulcanised rubber depends a good deal on the 
conditions under which it is kept. Anything approach- 
ing the front window of a shop where the goods 
are exposed to the glare of the noontide sun 
should be studiously avoided, as should also the 
habit of hanging the rubber up near the ceiling 
of a cellar where gaslights are continually burning. 
These are not fanciful objections, for we have known 
rubber stored under these conditions, though we did not 
share the surprise of the owner of the goods in a 
particularly om | case which recently came under our 
notice; and we did not at all agree with his assumption that 
the decay which had taken place proved that the rubber 
was of inferior quality. Without pursuing this issue 
further, it can hardly be denied that solid grounds exist 
for the statement that rubber goods are frequently 
stored, not to say treated, when in use in a perfunctory 
manner, which leaves much room for improvement. If 
the few rather misjointed remarks we have put together 
on the present occasion have the effect of drawing par- 
ticular attention to the fact that the life of vulcanised 
rubber depends very largely on the conditions to which it 
is subjected, the present article may not improbably 
have the remote consequence of effecting a much-desired 
economy in the upkeep of coaching stock. 


JAPANESE SHIPPING. 


Our Special Commissioner, it will be remembered, dealt 
pretty fully with Japanese shipping, but the world does 
not stand still. There are recent developments to be 
considered. Japan as a shipping nation, has made very 
appreciable progress since the termination of the war with 
China. Before that epoch-marking event in the history 
of the new Japan, the people had been content to employ 
English-built steamers in their own coastwise trade or 
in the trade with China. In the exultation of mind 
induced by victory, it seemed an easy thing to them to 
wrest a good share of the carrying business between 
Europe and the Far East out of the hands of English 
and other ‘conference’ lines, and it was an easy 
development from this attitude to the further ambition 
of competing with the mere Westerners on all the neutral 
routes. In particular, the Nippon Yusen Kaisha, or Japan 
Steamship Company, gave the reins to its ambition, and 
established lines with Bombay, with Melbourne and 
other ports of Australia, and with the Pacific slope of 
North America, and for a good two years the results 
were most disastrous, in spite of the very handsome sub- 
sidies granted by a Government solicitous to encourage 
the growth of a mercantile marine which should be com- 
mensurate with the growing trade of the nation, and 
should prove a useful adjunct to the navy in times of 
war. Before the enlargement of its scope, the Nippon 
Yusen Kaisha had paid really handsome dividends—15 or 
20 per cent. per annum. The capital was trebled in order 
to provide for the extensions, and for the half-year to 
March, 1897, there was a loss of 163,820 yen, in spite of 
which the directors raked together a sum of 786,257 yen 
from the dividends’ equalisation fund and from other 
sources, paid out 605,000 yen in a dividend, wiped out the 
trading loss, put by the magnificent amount of 9669 yen 
for depreciation of buildings, forgot altogether about 
depreciation of ships but not about their own fees, and 
carried forward 2585 yen. 

The income for the next half-year was 5,795,825 yen 
and the expenditure 5,739,742 yen, leaving a balance on 
the right side of 56,083 yen. This was not enough to pay 
any dividend, and the directors, in view of the outlook, 
decided to make no more dips into reserves, so they 
passed the dividend. Each succeeding half-year since 
then has seen an improvement, thanks partly to arrange- 
ments with the “conference” lines, and partly to the 


prosperous condition of the shipping industry. The last 
mail brings details of the working of the company during 
the six months to March last. The report states that 
business in this half year “‘ showed almost unprecedented 
rosperity in the European, American, Australian, and 
mbay lines, as well as in the other foreign lines and the 
coasting trade.” 

The half-year’s receipts from freight and passengers 
amounted to 7,051,341 yen, an increase of 982,752 yen 
as compared with the preceding half-year. The gross 
receipts reached 9,745,590 yen, and the expenditure 
6,862,689 yen, leaving a net profit of 2,882,901 yen, com- 

ared with 2,214,462 yen in September. At the meeting 
held just before the mail left a dividend at the rate of 
10 per cent. per annum was agreed upon, the very 
attenuated reserve was strengthened, and the sum of 
600,000 yen was carried forward “ in view of the company 
probably being unable to maintain the recent prosperity 
during the next half-year.” Surely a highly creditable 
record? No doubt; but waita moment. To pay 10 per 
cent. on the capital requires 1,100,000 yen each half-year, 
and as the distribution forthe previous six months was at 
this same rate the shareholders have received 2,200,000 
yen, equal to about £220,000 sterling, the gold value of 
the yen being roundly 2s. During these two half years 
the company has received in the way of subsidies the 
sum of 4,827,930 yen, being 2,673,900 yen for the 
Japan-Europe line; 654,030 yen for the Japan-Seattle 
line; and a round 1,000,000 yen for the Australian 
and Indian services. In plain English, the Japs 
would find it impossible to run steamers but for 
this extravagant aid. One-half of the huge sum 
of money extracted from the pockets of the tax- 
payer has gone in working expenses; the other 
half has been paid out to the small but very influential 
body of men who hold the company’s shares. The 
Nippon will have to sacrifice 200,000 yen of its subsidy 
after September, but a little thing like that. will not affect 
it seriously—the sum will no doubt be recovered from 
the Government in some way, perhaps in the way of an 
extension of the Bombay service. The company already 
receive a subsidy of 190,000 yen per annum for maintaining 
the Bombay line, chiefly for the purpose of importing 
Indian raw cotton into Japan. The service is at present 
fortnightly, twenty-six voyages per annum being made. 
The Cotton Spinners’ Union, however, finds the existing 
service inadequate, owing to the continually increasing 
requirements of the industry, and has, therefore, applied 
for the institution of a weekly service, involving, of 
course, double the present number of departures and 
arrivals per annum. Applications to this effect have not 
only been made to the Steamship Company itself, but 
also to the Ministers of Agriculture, Commerce, and 
Communications respectively. The Company, it is 
stated, is willing to comply with the wishes of the 
spinners, provided that the Government allows it a 
subsidy double the present amount. There are several 
other recipients of the official bounty besides the Nippon 
Company, while the taxpayer who has to pay in order 
that the country may boast a decent mercantile marine, 
and that the Nippon Yusen Kaisha, the Osaka Shosen 
Kaisha, and other companies may pay good dividends to 
their shareholders, has not the satisfaction of knowing 
that he receives even indirect benefit from his sacrifice. 
The idea was originally that the Japanese boats were to 
“eut”’ freights, and thereby compel the European lines 
to do the same. This would have been an undoubted 
benefit to Japanese traders. But the companies which 
are brought into rivalry with the older lines have been 
forced into the “conferences,” and in this way rates of 
freight have been maintained. 

It is not surprising that Japanese tonnage is increasing, 
more wauanily that tonnage which has a right to claim 
the navigation bounty. It appears that the country 
now possesses steam tonnage aggregating 489,370 gross 
tons, or about twice as much as it owned five years ago. 
When the Japanese require vessels to be used in competi- 
tion with others of European construction, whether in the 
Far East or elsewhere, they usually come to this country 
for them.” We have received illustrations of this in the 
last year or two in the orders placed on the Clyde and 
the Tyne by the Nippon Yusen Kaisha and the other com- 
panies which are ambitious of securing some portion of 
the ocean-carrying trade. A shipbuilding industry is 
growing in the country itself, but as yet it is insigni- 
ficant—large and small, the tonnage launched last year 
was under 8000 tons; and the authorities place no 
restrictions in the way of acquiring vessels from abroad 
and running them under the bounty system. And it 
must be allowed that, whether or not they succeed in 
making their business pay irrespective of the ‘‘ encourage- 
ment,” the Japanese shipowners are not slow to exploit 
possible sources of trade. The Osaka Shosen Kaisha has 
inaugurated three-weekly sailings with Newchwang ; its 
service with Formosa has been improved; the Nippon 
Company has also extended its operations to North China, 
and has been working the less developed treaty ports of 
that country. This last-named concern has recently 
added six vessels—five of them built in England—aggre- 
gating 35,000 tons, to its fleet; and it has now running 
on the European line alone twelve steamers of a gross 
tonnage of 74,000 tons ; as well as six steamers averaging 
8000 tons each, on the. Australian and American lines, 
which are a very long way from being profitable. The 
Toyo Kisen Kaisha—Eastern Steamship Company—has 
been running three new steamers of 3000 tons each 
between San Francisco and Hongkong vid Japan 
ports and Honolulu; and the Osaka Shosen Kuisha 
intends to raise its capital and spread out in several 
directions. It is all the effects of the subsidy, 
as we have explained, but English shipowners have this 
factor to contend with, however much they may complain 
of its injustice, and, so far as we have been able to make 
out, they have shown no appreciation of Japan’s presence 
in the Eastern seas beyond compelling it to toe the line 
with them in the matter of freights. We are afraid there 
is some ground for the complaint contained in the last 


consular report on the trade of Japan, that the enterprise 


of the Japanese contrasts strongly with British apathy, 
and that opportunities which were in our greep by virtue 
of our early predominance in the e have been 
snatched from us by these and other younger rivals, 
The Japs are not the only individuals who are making a 
big bid for the carrying trade of the East. The Germans 
have entered the lists, and the North German Lloyd 
steamer Kénig Albert is a distinct advance upon the type 
of vessel which has hitherto been run in the direct service 
with Japan. It would be easy to make too much of the 
consular contention that the British lines attempt to 
serve a number of ports en route instead of devoting their 
attention to a more limited field and giving satisfaction 
there. No doubt there is something in the argument, 
but British owners are not in the shipping trade for the 
benefit of their health—they have had many years of 


experience in it, and having tried the experiment before, | 


they may be supposed to know which course is the more 
profitable to them. They receive no Government aid, 
and that makes considerable difference. At the same 
time, conditions have altered in the last few years; larger 
direct cargoes can now be commanded, and it does seem 
something of an anomaly that there are no English mail 
and passenger steamers dealing direct with Japan. 


LITERATURE. 


Railroad Construction—Theory and Practice: A Text-book 
for the use of Students in Colleges and Technical Schools. 
By Watrer Lorinc Wess, C.E., Associate Member 
American Society of Civil Engineers, Assistant Professor of 
Civil Engineering in the University of Pennsylvania. First 
edition. First thousand. New York: John Wiley and 
Sons. London: Chapman and Hall, Limited. 1900. 

In this treatise the initial surveys necessary to obtain 
that amount of information which will enable the ulti- 
mate course of a railway to be definitely determined upon 
are divided into reconnaissance, preliminary, and location 
surveys. The first of these consists in walking or in 
riding over a certain district of country, in the endeavour 
to ascertain the most promising and most feasible of all 
the projected and proposed routes suggested to the 
exploring engineer, to whom is intrusted the often 
difficult task of deciding upon their respective advantages. 
As a rule, this examination is unavoidably of a hasty, 
rough, and somewhat perfunctory character. Its 
main objects are to become fairly acquainted with 
the salient topographical features of the ground, 
to check the accuracy of any maps, should they 
happen to exist, and to eliminate as far as possible 
routes which are obviously impracticable. Some choice 
or selection having been thus effected in the proposed 
routes, a preliminary survey is undertaken with respect 
to a few of those which remain. This method is merely 
a more detailed imitation of its predecessor, and may or 
may not involve the use of cross sections and the em- 
ployment of instruments more precise than the simple 
compass and the aneroid barometer. The plotting of the 
preliminary survey, which, it may be remarked, is not 
restricted to a “scale of 200ft. per inch,” delineates 
upon the map the successive straight lines which are 
tangents to the circular curves connecting them, and 
paves the way for the location survey, and the subsequent 
alignment, which the English engineers term’ the 
“ setting, staking, or pegging out’”’ of the centre line of a 
railway. The author carefully points out that both the 
reconnaissance and preliminary surveys are not surveys 
of lines but of areas, and this difference should be 
attended to by the student and beginner. We concur 
also with him that it frequently occurs that sufficient 
importance is not stiashed to preliminary surveys, and 
that more time and money might be spent upon them 
with considerable economy in the long run. 

The chapter on “ Alignment” introduces the subjects 
of simple, compound, and transition curves, together 
with the different methods employed for laying them out, 
both by the aid of instruments and without them. It 
may be mentioned that American engineers call the angle 
between one tangent and the prolongation of the other 
the angle of intersection, which is usually indicated by tl e 
letter a; whereas we term the angle of intersection the 
interior angle between the tangents or its equivalent 
between the prolongations of the tangents. Again, our 
railway curves are described in terms of the radius, and 
in America by the number of degrees. Thus, a one- 
degree curve is defined as one in which an angle of one 
degree at the centre is subtended by a chord of 100ft. at 
the circumference. A two-degree curve is one in which 
100ft. of chord will subtend two degrees of arc, and so 
on. We confess we prefer the plain terms “ springings”’ 
of the curve to those of “point of curve” and “ point of 
tangency,” also “tangents” to “ tangent distances,” and 
“chord” to ‘long chord.” The elevation of the outer 
rail upon curves has ever been a much-disputed point 
respecting not only the benefit to be derived from so 
raising it, but also with respect to the amount of super- 
elevation to be given to it. The acknowledged object is 
to counteract the tendency of the wheels to press against 
the outer rail when running round curves at high velo- 
cities. This force is taken theoretically to act in a 


horizontal direction, and varies directly as the square © 


of the velocity, and inversely as the radius of the 
curve. As not only the radius of railway curves, but 
the velocities of the trains vary very considerably, it 


is clearly not possible to adapt the super-elevation to suit 


all contingencies. Mr. Webb gives as a good practical 
rule to be observed, which is much used, an elevation of 
din. for each degree of curvature, which answers well for 
a speed of some thirty miles per hour. But this elevation 
would evidently not suit the high velocities of the present 
times. It is stated in the volume before us that the ele- 
vation should never exceed a limit of 6in.—sometimes 8in. 
We have measured an elevation of 93in., but it was on a 
very stiff curve upon a siding. As a matter of fact, too 
great a minuteness in the calculations and in the adjust- 
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ment of the super-elevation are of little real practical use, 
as the maintaining of them depends altogether upon the 
track foreman and platelayer, who, having but the assist- 
ance of their eyes, and some rude implements, cannot be 
expected to ensure the fulfilment of the original conditions 
governing the elevation. The objections at present, and 
for some years past, raised against the sudden transition 
ofa train from a straight to a curved track, have no doubt 
been accentuated by the increase of the speed now com- 
mon upon railways, and means have been adopted for 
initigating the shock and abruptness of the passage. 
The curve of sines has been employed, we believe, but 
sparingly, and in some instances short pieces of curves 
have been put in at the springings, which approximated 
to the elastic curve. Transition curves are sometimes 
called curves of adjustment. It should be observed here 
that if the radius of the circle be large, the change of 
direction at the commencement of the curve is compara- 
tively gradual, and the motion and transit secure and 
easy. In other words, the whole effect is inversely as 
the radius. 

The longest chapter in the book is devoted to the 
rather trite subject of earthwork, including the formation 
of cuttings and embankments, the computation of 
volumes, with their inevitable attendant of irregularly- 
shaped cross sections. Estimates of cost are given, and 
a good practical specification. The author takes his stand 
upon the old prismoidal formula, which is the only true 
one, and points out the errors arrived at by using the 
methods of mean areas and mean heights, which were 
very extensively used in the early days of railways. The 
number of methods for calculating and estimating the 
contents of cuttings and embankments, with their accom- 
panying tables, diagrams, and other adjuncts, is legion, as 
most of our early engineers, and some of our modern, 
tried their powers at them. Mr. Webb supplies a system 
of computations of earthwork based upon the slide rule, 
which is attached to his treatise. It enables the volume 
of the most complicated forms of earthwork to be readily 
and accurately ascertained so long as the fidelity of 
the cross - sectioning is unimpeachable—a condition 
which is indispensable in every case. The particular 
type of construction known in America as _trestle- 
work is usually limited to timber examples, which are 
built up of either a series of frames or of several rows of 
piles, and are in consequence termed framed and pile 
trestles. Viaducts are trestles in which all the principal 
members are of iron and steel, with which, however, we 
are not at present concerned. There are a few points 
which may be here noticed, in connection with trestles 
and embankments, for which the former are frequently 
substituted. Embankments of small height are very 
considerably cheaper both to construct and maintain than 
trestles under the same conditions. High banks have a 
proportionate high first cost, but when they come totheir 
bearings, and are well and firmly “ set,” their relative 
maintenance is comparatively small. A trestle of equal 
height will probably cost less to build, but a good deal 
more to maintain. It is by no means an easy problem to 
determine the height at which a permanent trestle 
becomes cheaper than an embankment; but the author 
states, for valid reasons, that at the present average values 
it will be found that for less heights than 25ft., the first 
cost of an embankment will generally be lower than that 
of a trestle. Trestle work is rarely erected now on 
English railways, but there are some excellent examples 
in working order on the Great Western and other of our 
main lines. A well-known American writer admits that 
“no attempt is usually made to proportion off the posts 
to the load that they have to bear, and that there is 
always a large excess of strength in the 10in. by 12in. or 
12in. by 12in. timbers. The same may be said of the 
caps, sills, and ties. Nor is there any especial effort, asa 
rule, to proportion the stringers to the loads which they 
have to bear.’’* 

Tunnels, culverts, and minor bridges are discussed in 
succeeding chapters, and the general principles of their 
construction described and explained. These are especial 
studies which cannot be treated with the fulness they 
deserve in a treatise embracing so many details as the 
one under consideration. The chief difference between 
the English and American types of permanent way is 
that the bull-headed rail is used on our railways and the 
flanged rail on theirs, and the relative merits of each 
system is a fruitful and possibly a very useful 
theme of discussion between the engineers of the 
two countries. It may be mentioned here that the old 
double-headed rail has long since been discarded. The 
flange or Vignoles rail, which is the American pattern, is 
still used in England for temporary purposes, and is 
called the contractor’s rail. In the chapters treating of 
“ties,” the American term for our “sleepers,” there is 
a good deai of sound information, which is independent 
of the difference of practice existing in the two countries, 
and the same remark applies to the concluding chapter 
on “ Switches and Crossings.” In some degree * Rail- 
road Construction ’”’ is too theoretical, and pushed to an 
extreme which might impair its value. As an example 
of our meaning we refer to the subject ‘‘ Earthwork.” 
At page 96 there is a formula indicating what the 
prismoidal correction becomes. It occupies, in one 
continuous expression, six lines of consecutively-bracketed 
algebraical quantities in very small type. After expand- 
ing and collecting terms, another three lines are required 
to arrive at the final result. As amere mathematical, 
or even arithmetical tour de force, it no doubt has its 
merit, whatever it may amount to, but there it ends. 
Some useful tables are added, which will be found of 
service in calculating and laying out railway curves. 
They include the corresponding radius and its logarithm 
for curves of different degrees, the tangents and chords, 
switch leads, distances, and frog angles, and the 
logarithmic sines and cosines of different central angles, 
of transition curves. A few pages are given to the 
adjustment of instruments ; but the author wisely warns 
those whose experience in such work is small, and so do 
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we. Good instruments, properly and carefully handled, 
will rarely get out of order to any appreciable extent, 
for a much longer time than is generally supposed. The 
present volume will unquestionably fulfil its object as a 
useful and valuable text-book on American practice. 


SHORT - NOTICES. 


Surveying with the Tacheometer ; A Practical Manual for the use of 
Civil and Military Engineers and Surveyors. By Neil Kennedy, 
M.I.C.E._ London: Crosby Lockwood and Son. 1900.—This con- 
tains a description of the tacheometer, and directions how to use 
it, by one evidently very familiar with this instrument. There are 
seven divisions of the book, entitled, ‘“The Tacheometer Described,” 
‘* Adjustments of the Tacheometer,” ‘‘The Measurements of 
Heights and Distances by Means of the Tacheometer and Staff,” 
“The Staff,” ‘‘ Field Work,” ‘‘ Office Work,” and ‘‘ Other Methods 
of Tacheometry.” There are four appendices. The first of these 
is a sample field book, the second and third, tables for reducing 
distances in heights in ordinary and centesimal degrees, and a 
table for reducing centesimal graduations to sexagesimal, and vice 
versa. The book is excellently printed in large type, on good 
paper. 

Sketches of Engine and Machine Details : Specially arran, ‘or 
the use of Engineers, Draughtsmen, 
Wallace Bentley. Second edition, revised and enlarged. Halifax : 
The Bentley Publishing Company. London agents: Chapman and 
Hall, Limited. 1900. Price Be. 6d. net.—We had occasion to 
notice this work when its first edition appeared. The new edition 
is, perhaps, even more valuable than the first, for a number of 
up-to-date details from actual practice have been added, and 
dimensions, notes, and proportions inserted in other sketches. 
The author has also added a useful introduction to machine draw- 
ing, in order, as he says, ‘‘ to more fully answer the requirements 
of teachers and students of this important subject.” The book now 
extends to some 90 pages, and has a good index. 

The Universal Directory of Railway Officials, 1900. Compiled 
from official sources by 8. Richardson Blundstone. London: The 
Directory Publishing Company, Limited, 1900. Subscription 
price 5s.; after publication, 10s.—This is the sixth year of publica- 
tion of this useful directory, and—as far as we have been able to 
check it from changes which we know have taken place since last 
year—it has been carefully revised and brought up to date. In 
consequence of the war in South Africa, we are informed, how- 
ever, that it has been impossible to obtain accurate information of 
the railways of the Transvaal and of the Orange River Colony. 
The work continues to grow in size and in sphere of usefulness, 


BOOKS RECEIVED. 
Handy Newspaper List, 1900. London: C. and E. Layton. 
rice 6d. 


Farnham and its Surroundings. Written and illustrated by 
Gordon Home, with introduction by Edna Lyall. 6d. net. The 
St. Bride’s Press, Limited, 24, Bride-lane, E.C. 

Horseless Vehicles, Automobiles, Motor Cycles—Operated by Steam, 
Hydrocarbon, Electric, and Pneumatic Motors. By Gardner D. 
Hiscox. With 316 illustrations, London: Sampson Low, Mar- 
ston, and Co., Limited. 1900. 

Gas Engine Construction: A Practical Treatise describing the 
Theory and Principles of the Action of Gas Engines of Various 
Tupes, und the Design and Construction of « Half Horse-power Gas 
Engine, &c. By H. V. A. Parsell, jun., and A. J. Weed. London: 
Sampson, Low, Marston, and Co., Limited. 1900. 


NAVAL WORKS ON THE CLYDE.—In view of the interest now 
being manifested in the capabilities of our armour-plate makers 
and private shipbuilders to expedite contracts on hand, and give 
assurances as to prompt delivery of fresh work to be given out, it 
is worthy of note that six out of the eight cruisers now being 
built on the Clyde are having their armour supplied from the 
Parkhead Works of William Beardmore and Co., in the east of 
Glasgow. Until comparatively recently the greater part of the 
armour plating entering into ships built on the Clyde was pro- 
duced at the Sheffield works. The money value of the armour 
plating now being made at Parkhead approaches one million 
sterling. The naval work at present under way on the Clyde 
consists almost wholly of the eight cruisers above alluded to. 
These are the Cressy and Aboukir, each of 12,000 tons, fitting out 
at Fairfield; the Good Hope, 14,100 tons; and the Bedford, 
9300 tons ; both on the stocks there. The Monmouth, 9800 tons, 
on the stocks at the yard of the London and Glasgow Company, 
Govan ; the Sutlej of 12,000 tons, afloat at Clydebank Works ; 
the Bacchante, of 12,000 tons, and the Leviathan, of 14,100 tons, 
on the stocks there, together with the torpedo destroyer Tiger, 
which was sent afloat from Clydebank in May last. Fairtield last 
month passed through their trials very satisfactorily the torpedc 
destroyers Falcon and Ostrich. In addition to the other work 
enumerated the Fairfield establishment has on hand, and almost 
wholly plated, the troopship Hardinge, of 6500 tons displacement, 
and 8000 indicated horse-power, which is being built to the order 
of the India-office. 

HiauH-Lirt CANAL Locks.—A board of engineers is now considering 
the introduction of high-lift locks in the New York State canals 
with a view to facilitate traffic at points where a continuous series 
of low-lift locks isin use. For locks of the ordinary type a lift 
of 30ft. is considered to be the maximum, beyond which some 
form of mechanical lock will be required. Three designs of such 
mechanical locks have been considered by the board, the first of 
which was the Dutton pneumatic balanced lock, which was favour- 
ably considered by the canal authorities in 1896. Plans have also 
been presented by Morse and Brown for cable counterpoise lift 
locks and for hydraulic lift locks. The present plan for counter- 
poise lift is a modification of plans presented by the same compan, 
in 1896. The original plans provided for a movable tank or loc! 
chamber balanced by a counterweight ; while the present plans 
provide for balancing one lock chamber with another similar 
chamber ; the two connected by a large number of wire cables 
passing over sheaves and drums connecting the tanks, and having 
safety appliances to prevent drop in case of breakage. The plans 
for a hydraulic lift provide for two lock chambers or tanks, each 
supported and raised and lowered by three plungers worked in 
three cylinders, the two locks counterbalancing each other through 
the water-connections of the two sets of cylinders. These plans 
include a simple and novel device for preserving the level position 
of the lock-chambers or tanks, and for preventing one end of the 
moving tank from rising or lowering more rapidly than the other 
end—a difficulty said to have created serious trouble with locks of 
this type constructed abroad. The board has also considered 
plans for a counterpoise lift lock, designed by Mr. Wm. R. Davis. 
This device consists of a pair of tanks counterbalancing one 
another, and supported and raised and lowered upon twelve steel 
towers supporting 24ft. sprocket wheels, over which travel flat-link 
chains. These lock chambers each have inside dimensions of 
310ft. by 28ft., with 11ft. of water, and weigh, when loaded, 
whether with boat or without boat, 5500 tons each. These tanks 
are raised and lowered by electric power developed by turbine 
wheels ; the power being automatically cut-off when the tanks 
reach the proper level, and the machinery being so interlocked as 
to prevent any movement of the machinery until the lock-gates 
are fully closed or fully opened, and the boats have entered or left 
the lock chamber, the lock chamber or tanks being immovable 
when the gates are open. One of the important subjects being 
investigated is in regard to the time and the amount of water 
required for effecting the entire lift with locks of different kinds. 


THE THAMES STEAMBOAT SERVICE. 


Ir was recently stated in these columns that a proposal 
was about. to be submitted to the London County Council 
with a view to the promotion in the next session of Parlia- 
ment of a Bill to authorise the Council to acquire and 
administer the piers and landing stages on the river Thames, 
to construct additional piers, and to establish an efficient 
steamboat service on the river. Since then the Rivers Com- 
mittee have prepared for the information of the Council a 
long report, showing the estimated expenditure which would 
be incurred in carrying out a scheme of this character. ‘The 
estimate is based upon the institution of a five minutes’ 
service between London Bridge and Vauxhall, a fifteen 
minutes’ service between Vauxhall to Chelsea and Ham- 
mersmith, and a fifteen minutes’ service from London 
Bridge to Greenwich, and thence to Woolwich. It is 
calculated that the capital required for these services 
would amount to £500,000, which sum would permit of 
the construction of forty steamboats at a cost of £7500 
each, and also allow of repairs and reconstruction of piers 
and approaches. The annual cost of maintenance, including 
interest and repayment of debt, working expenses, repairs, 
insurance, piers, and establishment charges, is estimated at 
£140,000. It is understood that these estimates relate to a 
service in full and complete working order from Woolwich to 
Hammersmith—that is to say, along the entire length of the 
Thames within the county of London. The Rivers Com- 
mittee state that it will probably require from five to eight 
years to bring this service to perfection, and during this 
period the returns may vary from several causes, and may 
result in a temporary charge upon the county rate. This 
charge would not in any one year amount to a sum of any 
considerable moment, as the total charge would be less than 
@ penny rate, and any deficit would be a fraction of one 
penny. In the opinion of the Committee, any deficits arising 
during the period of development would cease on the com- 
pletion of the service; the capital expenditure would be 
gradual, and the full annual charge to be borne by the steam- 
boat fares would not be reached for many years. 

As to the means of meeting the annual charge of £140,000 
the Rivers Committee assume that a uniform fare of 1d. 
would be charged (1) for the central service between 
London Bridge and Vauxhall; .(2) Vauxhall and Chelsea ; 
(3) Chelsea and Hammersmith ; #) London Bridge and 
Greenwich ; and (5) Greenwich and Woolwich. These five 
sections at an average penny fare would necessitate the 
transport of 33,600,000 passengers per annum in order to 
balance the total yearly cost of maintenance. It is assumed 
that each steamboat would have a capacity of 250 passengers 
which would allow of a maximum service of 120,000 persons 
daily on the basis of all passengers travelling a complete 
route, but as many would enter and leave the boats at inter- 
mediate piers, as in the case of tramway and omnibus traffic, 
the Committee submit that it would be possible for the boats 
to carry twice or thrice their passenger capacity per journey, 
and thus correspondingly increase the aggregate number 
capable of being conveyed daily. As the required number is 
92,000 per day the Committee consider there is ample margin 
of boat capacity. If the traffic on the Thames is compared 
with that on the Seine it will be found that in 1894 the 
Seine produced a passenger steamboat service of 25,670,640 
at practically the same fare for any distance as now proposed 
in the present scheme. If the London population of 1894 
had used the Thames steamers in the same proportion as the 
Parisians used those on the Seine, the total passenger traffic 
would have amounted to 44,800,000 per annum. Grouping 
together all the projected services on the Thames the Com- 
mittee state that on an average each boat will cost 15s. 11d. 
per journey. This means that 191 passengers at one penny 
fares must enter each boat during its journey in order to 
recoup the expenditure. The Committee say that this points 
to an active service, but they submit that an active service is 
the foundation of the whole scheme. 

It appears that Mr. A. F. Hills, chairman of the Thames 
Steamboat Company, has been in communication with the 
Rivers Committee on the subject of the Council granting a 
subsidy to the company to enable it to provide a better ser- 
vice of steamboats, the profits to be equally divided between 
the company and the County Council; but the Committee 
stated in reply that such a.course would not be expedient. 
A deputation has also been received from the company, who 
proposed that the City Corporation, the County Council, and 
the company should each provide £100,000 for improving the 
present service; but the Rivers Committee pointed out that, 
in their opinion, Parliament would not allow a public autho- 
rity to associate itself with a private company, and to spend 
public funds for the advantage of a company. At the same 
time the deputation submitted statistics showing that at 
present the company pays £5000 per annum to the Thames 
Conservancy as tolls, and £2000 to the Greenwich 
Pier Company, and that the revenue amounts to 
£35,000 per annum. The deputation further expressed the 
opinion that if the steamboat service is properly financed and 
managed it must pay for itself, and leave a good margin of 
profit. The Rivers Committee, in conclusion, remind the 
Council that the proposed capital of £500,000 includes the 
cost of improved piers and approaches, which are not strictly 
a charge upon steamboat fares. At present, in its inadequate 
form, this item is largely a charge upon the fuids of the Thames 
Conservancy, and only partly falls upon steamboat fares. By 
throwing this charge wholly upon the steamboat fares, as pro- 
posed in the scheme, the Council would release about £5000 per 
annum of Thames Conservancy funds, which may be appro- 
priated to the river services. The Committee submit as a 
consequence that even if a deficit arose in the earlier years 
on the steamboat traffic, there would be compensation for it 
by the increased funds at the disposal of the Thames Con- 
servancy. The scheme was di d for nearly two hours 
at a meeting of the County Council on Tuesday, and was 
eventually unanimously approved, notwithstanding a report 
by the Finance Committee, who, while not prepared to say 
that the service could not ultimately be worked so as to avoid 
a charge on the rates, were not able to take such a sanguine 
view of the financial results of the scheme as that adopted 
by the Rivers Committee. 


Tue cultivation of wheat and its export from the Argen- 
tine Republic is being gradually promoted and improved. There 
still is an urgent want of grain elevators in different centres of pro- 
duction and export, and ten or twelve more, at the least, are 
needed. That the Government is fully aware of this want is seen 
from the fact of their’having presented a Bill to Congress on this 
subject, and of their having already granted a concession on 
favourable terms to a private firm to erect grain elevators and tLe 
necessary storehouses in the port of Buenos Ayres. 


| 
| 
| 
. 
af 


106 


THE ENGINEER 


Ave. 3, 1900 


PRIME MOVERS AT THE PARIS EXHIBITION. 
No. VI. 
CAIL ET CIE. 


Tue firm that used to be so well known under the title 
‘Cail et Cie.” now goes by the name “Société Francaise 
de Constructions Mécaniques.” This company has com- 
bined with the Thomson-Houston Company in exhibiting 
an engine and dynamo coupled direct. The latter, of 
1000-kilowatt power for triphase currents, was built 
by the latter firm, the engine being the exhibit of 
the French firm. It is a vertical compound two-cylinder 
engine. Figs. 1, 2, and 8 give its front and end 
elevations; Fig. 4, a section of the high-pressure 


Fig.2. 


horse-powers is supplied by the makers, calculated on 
the assumption of a 700 mm. of mercury vacuum in the 
condenser. 


Initial press. atmos. 9 10 1% 
Cut-off. Indicated horse-power. 


The disc cranks are of cast iron, and were put on the 
shaft by hydraulic pressure. As Figs. 1 and 2 show, the 
engine stands rather higher in proportion to its size than 
isusual. This is due to connecting-rods of length 23 times 
the stroke being used. Their ends have hard steel “ brasses.”’ 

The crosshead, an enlarged sketch of which is 
given in Fig. 5, is a massive box casting, with 
slippers of cast iron in the form of wedges, one 
at each side of each crosshead. The outer 
slipper surfaces of these wedges are each 
34in. long by 154}in. widee The wedges 
are adjustable vertically by steel screws. The 
guide-bar surfaces are bored out to 1m. dia- 
meter, and are in one piece with the A frame 
‘which strides the shaft. 

As will be seen in Fig. 4, the cylinder proper 
is a liner set into the jacket casing. Boiler 
steam is brought to the high-pressure jacket, 
and the low-pressure jacket is filled with the 
steam from the high-pressure cylinder. Be- 
tween the two cylinders it is re-heated and 
slightly superheated in passing through the 
large cylindrical receiver R—see Fig. 2— 
stretching horizontally across the back of the 
engine. About 1} m. length of this receiver is 
partitioned off by two diapbragms or tube 
plates, between which are inserted steel tubes 
of about 2in. diameter. The steam from the 
high-pressure to the low-pressure cylinder 
passes through these tubes, while fresh boiler 
steam is admitted to the space surrounding 
them. It would be interesting to measure the 
quantity of fresh boiler steam drained from this 
box and compare it with the re-heating obtained 
in the passing steam. Would the boiler steam 
thus condensed not generate more horse-power 
if it were sent through the cylinders along with 
the rest? How much drop of pressure is 
caused by forcing the steam to pass through 
this nest of tubes ? 

Each cylinder has two admission and two 
exhaust double-ported Reynolds-Corliss valves. 
These are placed in the covers so as to reduce 
the clearances to very small amounts. Two 
excentrics are required for each cylinder, one of 
which drives the two exhaust valves, while the 
other drives the two admission valves by a trip 
disengagement of ordinary pattern. The gov- 
ernor controls and alters the cut-off in both 
cylinders, this firm being of opinion that the 
low-pressure cut-off should be changed at the 
same time as the high-pressure ditto, ‘ for the 


CAIL ENGINE—END VIEW 


cylinder. The main shaft has two bearings only, 
and the two cranks are discs overhanging these 
bearings. The journals are 556 mm. = 22in. in 
diameter and 1067 = 42in. in length. The bear- 
ings are spherically mounted so as to be free to 
swivel through a small angle, and thus keep auto- 
inatically in exact line and avoid self-strains between 
them and the shaft. These are probably the largest 
engine bearings in which the swivel principle has ever 
been adopted. Its use 
is necessitated by the 
plan followed of building 
up each half of the engine 
for each of the two cylin- 
ders entirely independ- 
ently and on its own sepa- 
rate foundation and bed- 
plate. The object is, of 
course, to avoid the con- 
sequences of unequal 

settlement in different | 


parts of a large masonry 


foundation; but it may 395.4 
be pointed out that, if the 
two centre lines of two 
engines working on the 
same stiff shaft are not 
truly parallel, the bad 
consequences in straining es 
working surfaces are not 
confined wholly to the 
main shaft bearings. Each 
bearing is furnished with 


purpose of equalising the work done in the two 
cylinders, whatever power be exerted.” We 
should like to see this proposition amplified 
and supported. The governor shaft stands 
vertically, and is driven by bevel gear from the main shaft 
at 14 times the speed. Figs. 1 and 2 show that this 
shaft is carried as high as possible, the governor being 
perched at a higher level than the top of the cylinder, 
apparently for architectural effect. To strengthen this 
effect a second governor is added which operates upon 
the throttle valve. It ‘is described as a safety governor, 
to cut off steam supply when the speed becomes exces- 
sive. This governor is placed alongside the high-pressure 


1222 4222, Fig.4. 
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a water-cooling circula- 


tion. Between these two 
bearings are mounted a ae: Gor 
65-ton fly-wheel of 23ft. 

diameter, and the dynamo j 
side by side. 

The air pump—see A, 

Fig. 8—is driven by an 

entirely independent one-cylinder engine of the same 
pattern as the main engine on a reduced scale, placed 
tandem vertically over the pump. An injection con- 
denser is used. The diameter of the steam cylinder is 
18in., while that of the pump is 42in., the stroke being 
16in. and the speed the same as that of the main engine, 
namely, 75 revolutions per minute. 

The two cylinders are 32in. and 68in. in diameter 
by 4ft. stroke. At the normal speed of 75 revolutions 
per minute, and initial pressure 180 lb., the horse- 
power varies from 2370 to 3180. The following table of 


SECTION OF CAIL HIGH-PRESSURE CYLINDER 


cylinder, while the main governor is placed by the low- 
pressure cylinder, the mction of its Sees being trans- 
mitted by a long horizontal shaft to where it is wanted 
at the high-pressure valve gear. 


CREPELLE ET GARAUD. 

Crépelle and Garaud, whose works are at Lille; where 
they employ between 400 and 500 men, started there 
in 1848, under the name of Gavrian et Fils, and 
claim to be the first builders of Corliss engines in 
France. They made their first Corliss gear in 1868, 


and have stuck to the same main lines in the 
design ever since that date. It has, therefore, 
the advantage of being well known, and does not 
require illustration. On the Continent it goes by 
the name of ‘a lame de sabre,” from the two long- 
curved upright levers which constitute its most 
observable feature. It is also known as the Wheelock 
gear. Two “sabres” go to each cylinder, and these are, 
in the present form of the gear, driven by one ex- 
centric, while a separate excentric operates the two 
exhaust valves through the intermediation of a rocking 
plate and two links. The ‘“ sabres’’ work the admission 
valves. They are hinged below, and drive the valve 
stems along horizontal straight-guided paths by pallets 
with hardened steel edges, which are hinged on the top 
ends of the sabres, and are tripped by their horns, curved 
upwards and backwards, catching on the lower edges of 
two small vertical plates of hard steel. In Crépelle and 
Garaud’s compound engine, exhibited this year in Paris, 
these plates are adjusted in vertical position by the 
governor on the high-pressure cylinder, but are set by hand 
onthelow-pressure. Their exact position determines the 
cut-off. The cylinders of this engine are 28in. and 52in. 
in diameter by 5ft. 8in. stroke. They are placed 
horizontally and parallel to each other, with oyerhung 
cranks outside the two main bearings, between which 
is mounted a fly-wheel flanked by a dynamo on each 
side, the two dynamos being coupled either in parallel, or 
in series, or on three wires, as may be desired, and each 
giving 220 volts at 70 revolutions per minute. The fly- 
wheel diameter is 20ft. 5in. The cranks are at right angles. 
The main bearings have four-part “ brasses,” each part 
adjustable towards the centre by wedges, and lined with 
antimonial antifriction metal. A centrifugal pum 
floods these bearings with oil, the oil being per ee | 
filtered, cooled in a tank with water circulation round it, 
and returned by the pump to the bearings. 

The cylindric guide bars are very massive, and form 
the main frame connecting the bearing with the cylinder. 
This frame, the cylinder, and the bearing each rest by 
massive plummer blocks upon separate flat truly planed 
cast iron tables set solidly on the foundations, the 
plummer block of the main bearing being alone bolted 
down to its bed-plate. The crosshead is a massive cast 
iron block, and the connecting-rod ends are of locomotive 
pattern. 

The smaller cylinder is steam-jacketed from the boiler. 
Its exhaust passes through an intermediate receiver, 
agg under the floor, to the jacket and valves of the 
arge cylinder. The intermediate receiver is thickly 
covered with a non-conducting clothing, but is not 
jacketed, the firm having concluded from repeated trials 
that more is lost than is gained by attempting any re- 
heating of the receiver steam by jacket steam. This con- 
clusion agrees with the dictates of thermodynamic science, 
provided there be a drop of pressure between the 
cylinders. Each cylinder proper is an interior lining of 
special hard iron, and is pressed into the exterior jacket 
casing by hydraulic pressure. The pistons are of 
ordinary design, and the piston-rods are carried through 
the back cover, outside which they are supported on half 
bearings lined with white metal. These bearings are on 
swivel supports, with a vertical screw adjustment. 

The valve spindle is quite short, engaging only with 
the near end of the valve, which is left entirely free to 
seat itself both ways. There is no stuffing-box to this 
valve spindle. A hardened steel collar is shrunk on the 
spindle, and its outside flat surface bears against the 
inside flat surface of a hard cast iron bush, hydraulically 
pressed into the bore of the cast iron boss. The steam 
pressure keeps these two flat surfaces together and makes 
a steam-tight joint. The crank pin is forced into the 
crank under a hydraulic press, and it, the crank, and the 
shaft are all of forged steel, the latter being bored through- 
out its length. Injection condensation is used, the air 
pump being vertical and placed below, driven off the low- 
pressure crosshead by a link and a bell crank. In this 
pump, which is single-acting, and has a diameter of 
48in. by lft. 8in. stroke, large rubber lift valves of 
10in. diameter are used, six in the bucket and six in the 
delivery. No suction valves are inserted. To prevent 
the blocking of the condenser with excess of water, a float 
is placed in connection with the pipe from condenser 
to air pump, which admits air through a lin. brass 
bonnet valve when the water rises above a fixed level. 

The intended steam pressure is nine atmospheres, and 
with a cut-off equivalent to ;'; the low-pressure cylinder 
volume, the horse-power developed is 1200. According to 
a thorough test made in 1897 by Professor M. A. Witz, of 
Lille, upon an engine of the same construction but slightl 
larger, and with slightly greater ratio of large to small 
cylinder volume, the consumption of dry saturated steam 
per horse-power hour was 5°9 kilos. = 13 lb. In this 
figure the drainages from the steam jackets and the in- 
termediate receiver are included, but there are deducted 
the water drained from the steam pipe and the entrained 
priming water as measured by a Witz calorimeter. 


INSTITUTION OF ELECTRICAL ENGINEERS’ MEETING IN PARis.— 
It is announced that permission has been kindly granted for the 
Institution of Electrical Engineers to hold a reception in the 
British Royal Pavilion in the Paris Exhibition, from 5 to7 p.m. 
on Wednesday, August 22nd, and that arrangements for the 
reception are being made accordingly. 


Port ARTHUR RaiLway.—The Russian Railway northward, 
according to the British commercial agent in Russia, Mr. Cooke, 
is completed as far as Telin, north of Mukden, trains with work- 
men running this distance, about 500 versts. The Chinese Eastern 
Railway Company promises to join Port Arthur to Vladivostock by 
October next, it is said, but even on the route already temporarily 
in rough working order, dwellings, stations, and permanent bridges 
have yet to be built. Thus there is now direct communication 
between Moscow and Stretensk by rail, a distance of 6471 versts 
(4214 miles), and from Stretensk to Habarovsk and Nikolaieff by 
the Shilka and Amur rivers, a further distance to Habarovsk of 
about 2000 versts (1332 miles), and to Nikolaieff, the mouth of the 
Amur, of over 3000 versts ( miles), 
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CENTRAL LONDON RAILWAY—YARD LOCOMOTIVE 


THE HUNSLET ENGINE COMPANY, LEEDS, ENGINEERS 
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YARD LOCOMOTIVE, CENTRAL LONDON 
RAILWAYS 


As a two-page supplement to this issue we give sectional | 


drawings, and above a half-section through the driving axle, 
and a half-section through the smoke-box and cylinder 


of the yard locomotive to be used on the Central Lon- | 


don Railway. In our issue of November 17th last we 
gave side and front views of this locomotive—which is one of 
two supplied—together with the specification to which. the 
work was carried out. It may, however, be of interest if we 
again give a few of the leading particulars in connection with 
these engines. The gauge is 4ft. 84in., and the engine is 
capable of hauling from the deep-level tunnels a train of 
seven bogie coaches—weighing in all 100 tons—up a straight 
gradient of 1 in 50 for a length of 350 yards, followed by a 
1 in 37 grade for 300 yards, and then by 200 yards of 1 in 40, 
which is on a curve of 300ft. radius. 

The boiler is 7ft. 9in. long and 3ft. 84in. diameter at the 
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through Driving Axle?) thro’ Smokebox & Cylindes 


A NEW WOOD PRESERVATIVE. 


DvurtnG recent years numerous methods have been brought 
| before the public for the treatment of wood, the objects in 
view being to render this material more serviceable, more 
durable, and, if hotentirely proof against combustion, at least 
tomake it much more difficult to destroy by flame. The 
inventors of the different treatments have aimed at retaining 
in the timber the qualities which are desirable while destroy- 
ing those which are undesirable. We need not here mention 
the different systems to which we refer, as our readers will 
already be familiar with them. It will be remembered that 
there is one common basis of the operations, namely, the re- 
| moval of the moisture or sap from the wood, and its replace- 
| ment by some material which is not liable to decay or has 
| some other qualification. The methods of working differs 
| but slightly. Generally, the timber to be treated is placed in 
a vessel, and, after the moisture has been extracted, the pre- 
| serving liquid is driven in under pressure, but in one system 


| 
| 


fire-box end. The fire-box is 2ft. 9in. long by 3ft. 4gin. wide | the impregnation of the timber is caused by electrolytic 
at the bottom. There.are 129 tubes, 1fin. outside diameter | action. That there is an enormous field for some successful 
and of 12 B.W.G. thickness. The cylinders are 14in. in | process of this description is obvious, and inventors may be 
diameter and 18in. stroke. The working pressure is 160 Ib. excused for having formed highly-exaggerated notions of the 
on the squareinch. The tanks contain 1000 gallons of water | future of their own particular process. But there is no test 
for condensing purposes and 250 gallons for injector feed. | like time for the proof or disproof of the efficacy of these 
For the condensing gear the valves are fitted to the exhaust | processes, and our readers will have in mind the statement 


and are worked from the cab, the exhaust steam being so recently made in Parliament respecting the difficulties which 


controlled that it may either be directed up the chimney in 
the usual way or into the side tanks to be condensed. The 
engines are each fitted with a complete set’ of Holden’s liquid 
fuel-burning apparatus for use when working in the tunnels. 
Two injectors are employed for each fire-box. The diameter 
of the wheels, of which there are six coupled, is 3ft. 3in., and 
the length of the wheel base is 8ft. 6in. . The fuel space 
capacity is 20 cubic feet for coal and 50 gallons of oil. The 
heating surface is a total of 562 square feet, made up of 
51 square feet in the fire-box and 511 square feet in the 
tubes. The grate area is 84 square feet. The weight of the 


* engine when empty is 25 tons 8 cwt., and when full 31 tons 


17 ewt. 

The engines which are now in daily use in the shunting 
yard of the Central London Railway at Shepherd’s Bush 
were constructed by the Hunslet Engine Company, of Leeds. 
We may mention that this railway was opened for public 


- service cn Monday last. 


| 
| have been found in the Navy to accompany the use of timber 


| treated by one of these new processes. In order to be success- 
ful the preserving medium must be without odour and colour, 
| insoluble in water, and not affected by fairly high tempera- 
| tures, so that when the timber has been once treated there 
| will be no fear of the impregnating solution being washed or 
| melted out. 
| A process has been adopted in Germany for several years 
which claims to posses8 all the qualities essential to success, 
and is now being introduced into this country under the 
name of Xylosote. It is the invention of Mr. Fritz Hassel- 
mann, and consists briefly in extracting from the timber the 
sap, and then impregnating it with a solution of sulphates 
of copper and iron—crystallised together in the proportion 
of 20 per cent. of the former to 80 per cent. of the latter— 
alumina, and kainit, a salt mined at Stassfurt, Germany. 
The introducers of the process have installed a plant at Pit- 
lake, Croydon, sufficiently large for demonstrating the capa- 


bilities of the process on a commercial scale. The timber to 
be treated is run on a trolley into a large cylindrical vessel 
which is afterwards hermetically sealed, and if the wood is 
hard, steam is turned in for softening. Next a vacuum is 
created in the vessel by means of a steam pump, and this 
extracts the sap from the material which is then ready for 
impregnation with the chemical solution. The solution flows. 
in under atmospheric pressure, and when the vessel is fully 
charged steam is turned on to give it the required heat. 
After standing for a few hours in the vessel the timber is. 
removed and dried ready for use. The whole process is carried 
out at Croydon in about five or six hours. So much for the 
process. With regard to chemical action, it is not quite clear 
what takes place. Itis, of course, well known that sulphates 
of copper and iron will preserve timber, but the difficulty has 
been to impregnate thoroughly the material, and this being 
done, to retain the preservative. The introducers state that 
the copper destroys the fungi, while the iron forms a chemical. 
combination with the woody fibre, which is insoluble in water. 
It is stated that the.salts are not mechanically deposited by 
the evaporation of the suspending liquid, leaving them 
behind in the shape of crystals to fill up the cells and sap 
ducts, there to decompose and lose their antiseptic properties, 
neither have they a tendency to make the wood brittle. 

We are informed that timber treated by this process has no 
corrosive action on nails and screws, will take paint, and can 
be worked by ordinary tools, but we have no direct evidence 
of these qualities. If the process fulfils only part of what is 
claimed for it, one of the largest fields for its application 
would appear to be in the preserving of railway sleepers, for 
which it possesses the following advantages as compared with 
creosoting :—Cheapness, cleanliness, and practical non-com- 
bustibility ; the latter feature is one of importance, as fires of 
stacks of sleepers are a not infrequent source of loss to rail- 
way companies. Moreover, with certain modifications, the 
present creosoting plants can be utilised. But against these 
advantages are to be set the fact that spikes when once driven 
into the sleepers cannot be again extracted. Railway men will 
point out that this would be a distinct drawback in case of 
derailments, with the lines blocked, and no new sleepers at 
hand. However, the usesto which preserved timber can be put 
are legion. If the Xylosote process realises only a small portion 
of the functions claimed for it, and will stand the time test, 
it should have a prosperous future. The offices of the intro- 
ducers of the process are at 6, Red Lion-court, Cannon-street, 
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_ practice. For this purpose the following examples have been taken :— 
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A SIMPLE METHOD OF CALCULATING THE CURVE OF EQUILIBRIUM, 
OR LINE OF THRUST, IN ARCHED RIBS. 
As this method consists in the tabulating and manipulation of certain figures in 
accordance with the first four rules of arithmetic, and involves no mathematical 
formule, it will be best explained by illustrations of the cases which may occur in 


No. I.—A load uniformly distributed over the span. 
No. IL.—A dead load uniformly distributed over the whole span, and a live load 
uniformly distributed 6ver one-half of the span. 


No. III.—Irregular loads on points equidistant from each other. 

No. IV.—Equal loads on points at irregular distances from each other. 

No. V.--Irregular loads on points at irregular distances from each other. 

In all these cases the calculations are for ribs with three hinged points—two at | 
springing and one at’ crown—the line of the curve passing through all three. 

The first step in the Saloulations, and one which is common to all the examples, 
is to find the amount of:tWe load that goes to each abutment. 

‘In Example No. I. it-is manifest that half the load goes to each abutment. 

For each of the other ¢xamples prepare tables, as shown, with diagrams of loads 
and numbers of the loadéd points; the amount of the load being indicated by the 
figures in the circle repréSenting the load, and the number of each point by the figure 
below it. The span is“@ivided into a number of equal parts, or units, and each 
load is multiplied by its distance in $s from each abutment, and the totals of 
these products for each“abutment being divided by the number of parts in the 
span, gives the total load.on each abutment. 

By subtracting from #hese total loads the several loads on the various points 
successively, from the afutment towards the centre of span, a point will be found | 
where the weight on the‘bridge or rib divides, all on the righthand going to the right 
abutment, and all on the, left to the left abutment. Part of each load, of course, 
really goes each way, for if any one load were removed from the bridge both the 
abutment loads would-be altered; but the resulting stresses are the same, whether 
a portion of each load is considered as going to each abutment, or all the loads 
between the “ divide ’’ and an abutment, as going to that abutment. 

The second step‘is to find the length of the offsets to the curve of equilibrium 
from the level of the springing of the arch, or the line joining the centres of the two 
end hinged joints, in order that the curve may be plotted. 

In Example No. I., the curve is a parabola, and its form may be obtained from regul 
parabolic offsets by equating the offset at the centre of the span to the height of the 


EXaMFLe No. I,—Calculation of Offsets to the Curce of Equilibrium in an Arched Rib with a Load 
Uniformly Distributed over the Spans. 


22.6) 2 3 4 


SS Diagram of Loads 
190. and Numbers of Loaded Points. 190. 


TABLE FOR LENGTHS OF OFFSETS. 


¥ Proportional | Total proportional Amount of Actual th 
“| Load on each t proportional offset | of ive 
cach loaded point of fall in each of fall from from line required height at 
t. bay. apex. of springing. centre of span. 
A B. | E. *F, 
0 10 | 10 10 1000 40 
1 20 30 40 990 38 
2 | 20 | 50 90 960 
3 20 70 160 910 
4 | 20 90 250 840 
5 20 110 360 750 30 
6 20 130 490 640 oO 
7 20 150 640 5510 
8 20 170 810 360 1 
9 20 190 4 1,000 190 7 
190 3,850 7150 286 
7,150 
4100;x H = 11,000 


* These are the figures in column E reduced as 1000 : 40. 7150 x 2000 = 286. 


In this case as half the load goes to each abutment, similar offsets on each side of the centre are 
of the same length. 


ExampPié No, U1,—Caleulations of the Offsets to the Curce of Equilibrium in an Arched Rib, with a 
ys Deadload over the Whole Span, and Half the Span Carrying a Uniform Live [nad in 
«tion, 


AMOUNT OF LoAD To EACH ABUTMENT. 


TABLE FOR AMOUNT OF LOAD ON EACH ABUTMENT. 


Exampi: No. I1],—Culculations of the Offsets to a Curve of Equilibrium in an Arched Rib with 
Trregular Loads on Points Equidistant from each other 


Amount OF LOAD TO EACH ABUTMENT, 


Diagram of Loads and Numbers of Loaded Points. 


TABLE FOR AMOUNT OF LOAD ON EACH ABUTMENT. 


Loaded half of ‘iene. it 3 Light half of span. 
a. | | B. 
Parts | Load un | Parts | Parts aE g |] Parts Parts | Load on | Parts 
Parts x loads.) to A. | point. to B. x | to A.| point. | to [Parts x loads. 
loads. luads. | | 
380 19 2» 1 | 5 19 
360 18 20 yi 40 8 10 | 2 5 | 18 90 
340 17 20 3 | 60 7 bo i|3| 6 | 7 85 
320 16 20 4 | 80 6 » | 4 5 | 16 so | 
300 15 20 5 | 100 5 25 5 | 5 | 75 
290 | *14- | ~29—-—+#-| -190- 4-]--30- |- 6 | --5- 
260 13 20 z. | 140 65 
240 12 20 s | 160 2 40 | 8 5 | 12 60 
220 11 20 9 | 180 1 45 9 5 | il 55 CO 
125 10 12°5, 10 | 125 0 | 
2325 | 1025 | | 45 
225 1025} 
12,0)305,0 237°5°| = total load 2,0)170,0 , 
152-5 to A 85 to B 


The load therefore divides at point No. 2 on the loaded half of the span; 124 parts and all the 
loads to the left going to A, and 74 parts and all the loads to the right going to B. 


Exampce No, IL. continued.—Lengths of Offsets. 
nté 


Diagram of Curve. 


TABLE FOR LENGTHS OF OFFSETS. 


Lvaded half-or towards A. Light half or towards B. 
| | Be | | Fe 222% 
= | $83 | FE | 
7! 74 | 660 | 42°24 
20 27 35 | 6524 | 41°76 
0| 124 | 40 75 | 625 | 40 
eS 45 20 | 585 | 87°44 
2 | 125 2) 5 50 170 | 540 | 34°36 
3 20 45 6474 41°44 3 5 55 490 31°36 
4 | 20 974 | 615 | 39°36] 4/ 5 60 235 | 435 | 27°84 
5 20 170 5624, 86°00 | 5 5 65 350 375 24°00 
6 | 20 2625 | 490 | 31°36] 6) 5 70 420 | 310 | 19°84 
7 | 20 375 | 307, | 25-441 7| 5 75 495 | 240.| 15°36 
s | 20 507, | 285 | 18241 8| 5 80 575 «| 165 | 10°36 
9 | 20 , 660 1525 9°76 9 5 85 85 5 +44 
152} 3810 | 243-84] | 85 34174 | 51625 | 330-40 
3810 3417 
660 x 9 = 5940 8310 x 2% = 248°S1 660 x 13 = 8580 


51624 x = 330°40 


Right half of span. 


Left half of span. 35 
A 
A B. 
Parts | Load on | Parts} Parts 3 | Parts | Parts | Load on| Parts 
Parts x loads.| to A. | point. | to B. x 33 * to A. | point. | to B. |Parts x loads. 
loads. | 4S | loads. 

7 19 + 1 4 9 6 1 6 19 114 

108 18 6 2 12 8 8 2 4 18 72 

136 17 8 3 24 ¢ 24 3 8 17 136 

64 16 4 4 16 6 16 4 4 16 64 

150 15 10 5 50 5 30 5 6 15 90 

84 14 6 6 36 4 48 6 8 14 112 

130 13 10 Yi 70 3 28 7 4 13 52 

48 12 4 8 32° 2 64 8 8 12 96 

88 ll 8 9 72 1 54 9 6 ll 66 

80 10 8 10 80 0 

964 68 396 278 54 802 

278 

2,0)124,2 2,0)119,8 
62‘1toA | 59 


The load therefore divides at the centre point, 5°9 parts of the load there and all other loads to 
the right going to B, and 2°1 parts and all the other loads to the left going to A. 


ExaMpLe No, III. continued.—Lengths of Offsets. 


Diagram of Curve. 


BE 


“69 ZE 


TABLE FOR LENGTHS OF OFFSETS, 


Left portion of span. Right portion of span, 
BA BR | BE BEES | 3222 Be BE 
241 2:1 | 337°0| 40°00] 0] 59 59 |. | 40°00 
11 10'1 | 12-2 | 384-9] 39°75] 6 11°9 | 17°8 | 39-30 
2| 4 | | 324°8| 38°55] 2] 8 19°9 | 37°7 | 319°2] 37°88 
3] 10 24°1 | 50°4 | 310°7| 36°88] 3] 4 23°9 | 61°6 | 299°3| 35°53 
41 56 30°1 | 80°5 | 286°] 34°02] 8 31°9 | 93°5 | 275°4] 32°69 
5} 10 40°1 | 120°6 | 256°5| 30-45] 5] 6 37°9 | 131°4 | 243°5| 28°90 
6| 4 44°1 | 164°7 | 216°4} 25°68] 6] 4 41°9 | 173°3 | 205°6| 24°40 
7| 8 52°1 | 216-8 | 172:°3| 20°45] 7] 8 49°9 | 223-2 | 163°7} 19°43 
8| 6 581 | 274°9 | 1202] 14°26] 8| 4 53°9 | 277-1 | 113°8] 13°51 
9) 4 62°1 | 337-0 62°1| 7371 9] 6 59°9 | 337-0 59°9| 7°11 
62 1285°5 | 2421 °5 | 287-41 59°9 1358°5 | 2348°5 | 278°75 
1285 °5 1358 
337 x | = 8707 0 37 8707 0 
2215 x = 28741 23485 x = 278°75 


| 
: 
Diagram of Curve. 
BY 
| & /0 7) 
UG 
Verpressay 9 7 5 7 pressure 
on| ent 
| 
12.5%. 77.5 2.1. 75.9 
Diagram of Loads and Number of \ 
52.5 Loaded Points. N65 62.8 
| 
: ye wither ‘ym _for the 
\ 4 Sp AR BP 86 & 
| 
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Example No. IV.—Calculations of the Offsets to a Curve of Equilibrium in an Arched Rib with 
Equal Loads on Pownts at Irregular Distances yrom each other. 


The figures between the arrow heads are the dimensions of bays; those below them the 


numbers of points. 


Amount oF LoaD TO EACH ABUTMENT, 


EXAMPLE No. V.—Calculations of the Offsets to a Curve of Equilibrium in an Arched Rib with 
Frregular Loads on Points at Irregular Di: 


The figures between the arrow heads are the dimensions of bays; those below them the 


nces from each other. 


numbers of points, 


AMOUNT oF LOAD TO EACH ABUTMENT. 


«2 
vis bas ‘ale OG) 
2 24 | Diagram of Loads and Number of 
105.5 SS 2 / C2422 3 | 4. 4 Loaded Points. 
t Diagram of Loads and Numbers of Loaded TABLE FoR AMOUNT or LOAD To EACH ABUTMENT 
Points. : 
TABLE FOR AMOUNT OF LOAD To EACH ABUTMENT, 
A. B. A. B. 
Parts | Load on | Parts | Parts ELF] Parts | Parts | Load on| Parts 
Left half of span. By Right half of span. Parts x loads.| to A. | point. | to B. ee AS ‘€5 to A..| point. | to B. |Parts x loads. 
B. RE A. B. 
Parts | Load on | Parts Parts | 223] Parts | Parts | Load on | P 76 19 4 1 4 9 5 j 10 1 195 
Parts x loads.) to A. | point. | to B. x 4s x to A. | point. | to B. |Parts x loads. 180 18 10 2 20 8 6 if 4 1 74 
loads. loads. 198 3 18 3 6 17 102 
19 | 20 | 2 | 5 | | 2 | 370 tel |iel 
= 56 14 4 6 | 4] 50 | 5 10 | 15 150 
‘ ‘ , 130 13 10 7 7 3 33 6 1 87 
280 14 20 | 6 | 120 2] 190 | 7 |! 250 66 6 9 | 54 2] 2 4 | 18] 54 
32 8 4 12 48 0 8 12 
- 1580 100 420 530 100 1470 “Ona . 
10 one 66 364 288 (8 
66 | 62-2 — 
20)211,0 20)189,0 2,0)124 4 68 | 71°8 20)143,6 
105 ‘5to A 94°5toB 62.2to A 134 134 =] total lolad 71.8 to B 


The load therefore divides at point No. 1 in the right-half of the S 
there, and all the loads to the nght going to B, and 5°5 parts and a 


going to A. 
N.B,—In this example there is no load at centre. 


ExaMPLe No. IV. continued.—Length a Offsets. 


; 14°5 parts of the load 
the other loads to the left 
N.B.—In this Example there 


The load therefore, divides at Point No. 0; 3°8 of the load there and all the other loads to the 
right going to B, and ‘2 and all the loads to the left going to A. 


is no load at centre, 


EXAMPLE No. V. continued.—Lengths of Offsets. 


Diagram of Curve. 


& & 2§ 10 12 34 $6 
‘ TABLES FOR LENGTHS OF OFFSETS, 
& Left portion of span. 
Amount Actual 
5s points. |per unit bay.| bay. | unit fall. from line of | roquired hefght 
AS springing. at centre. 
1 4 42 2] 10°5 10°6 318-3 40°81 

4: | Loads | Proportional Le Length f ional | length of offsets 2 6 10°2 2 20°4 31:0 307°8 39°46 
on | | proportional | togive 3 10 | 20-2 1 20°2 51°2 287°4 36°85 
=“ | points. [per unit bay.| bay. unit fall. ae. from line of | required length 4 4 24-2 1 24°2 754 267 °2 34°26 
springing. at centre. 5 12 36-2 54°3 129°7 243°0 81-16 

1 53 55 | 38 16-50 16-50 480-50 40-46 = 
5 2 | 1055 | 1 | 10550 | 480: 105 “50 8-88 = 
105 °5 480°50 | 1367-50 1996 -00 168 07 3184 x 11] = 35024. 
1367 ‘50 
40 _ 
480°5 x 7 |= 3363°50 2282 x = 202'5 
1996 x is = 168°07 Right portion of span. 
| Loads ional h h Total 
ges points. |per unit bay.| bay. | unit fall. fall from line of | required height 
By Total t Actual AS from apex, springing. at centre. 
Bos Loads _| Proportional} Len Length propertions! of rtional | length of offsets — 
1 145 145 1 21°75 21°75 480-50 40°46 = 
2 | » | | 2 |. | 9075 | 45875 | 3863 6 | #8 | we 20-77 
3 20 2 136 “25 227 00 389 °75 32°82 7 6 86°7 220°7 184-4 23-64 
| 21°35 8 4 | 61'8 282°5 97°7 12°53 
1158 °75 71°8 318°4 1249°3 288°86 
180°5 x 6 j= = 3502°4 
1724°25 x a5 = 145°20 22531 x 


Height at centre of span = 480°50 — an = 475-00, and the proportional offsets 


have therefore to be reduced 475: 40. 


Height at centre of span = 318°3 - (5 x 318°3 — 307°8) = 312°00, and the proportional offsets 
have therefore to be reduced 312 : 40. 


centre hinge above the end hinges. The method described 
in these notes is, however, applied to it, as well as the 
other examples, to make the set complete. 

Prepare for each case a diagram and tables, as shown 
in the examples. 

Where the loaded points are at equal distances from 
each other, as in Examples Nos. II. TII., proceed in the 
following manner :—In the first column, for each side of 


the s write the numbers of the loaded points from 
which the loads go to the right or lefé abutments respec- 
tively. In the second columns write the loads on those 


points against their respective numbers. Add the loads 

ether consecutively, and write the sums in the third 
columns. Add these sums together aguin consecutively, 
and write their sums im the fourth columns, These are 


offsets which, being plotted downwards from a line pass- 
ing through the apex of the curve, would give a curve of 
equilibrium for the given loads. By subtracting each of 
these offsets in succession from the height of apex above 
springing and writing the differences in columns five, 
offsets are obtained which will give the same curve if 
plotted upwards from the line of springing, or the line 
joining centres of end hinges. This curve will, however, 
not pass necessarily through the centre hinge, and to 
make it do so, all the offsets must be altered in the pro- 
portion of, offset at centre of span : height of hinge at 
centre above line of springing. is has been done in the 
examples, and the altered offsets are given in columns 
six. 

The curves of equilibrium may now be plotted from these 


: we a diagrams of curves of these examples, Nos, 
an a 

Where the loaded points are at irregular distances 
—_ the sums in columns three must be severally multi: 
plied by the lengths of the bays through which the loads 
represented by the sums pass, before again adding them. 
See tables to examples IV. and V. Otherwise the 
operations for irregular are the same as for regular 
distances. 

If there is no load at the centre of the span to give at 
offset there, the height of the proportional curve af 
this point, to be ont in the reduction of the offsets 
to their final amounts, is obtained from its position 
with regard to the two adjacent offsets. See Examples 


Nos. IV. and Y. 
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NEW CORRIDOR DINING TRAINS ON EAST 
COAST ROUTE TO SCOTLAND. 
By Rovus-MarTeEN. 

Ir was in 1893 that the three railway companies which 
perform the East Coast service between London and 
Scotland first introduced the modern convenience of 
dining cars on one. of the through expresses each way. 
Passengers. greatly appreciated the sieaiiags of being 
able to obtain a comfortable meal nicely served in the 
train instead of being dependent upon the less comfort- 
able alternative of the luncheon basket, or being obliged 
to leave the train and spend twenty minutes in the 
pleasant refreshment-room at York Station, an enjoyment 
much disturbed by harassing wonders whether one’s seat 
or one’s goods and chattels might not have been mis- 
appropriated during that absence. 

In due course the regular afternoon “corridor diner” 
was supplemented during the summer months by 
another starting about mid-day. But the morning ex- 
press each way, starting respectively from London and 
from Edinburgh at 10 a.m., which has run with little 
change save acceleration for half a century, which, 
even forty-five years ago, had booked start-to-stop speeds 
of 48 miles an hour, and which has always enjoyed, in 
deference to its high merit, the special designation of 
I'lying Scotsman,” has continued up to the first 
day of the current month to turn out its passengers at 
York for twenty minutes’ luncheon. 

But all that is changed now. On the Ist inst. two 
magnificent new trains of corridor bogie coaches, includ- 
ing first-class and third-class dining cars, were placed in 
service, and left King’s Cross and Edinburgh, for north 
and south respectively, at 10 a.m. And on Monday last, 
July 30th, a special trial trip was made. from each end, 
with the view both of testing the new trains and 
arrangements finally in actual service, and of intro- 
ducing their many excellences to the notice of the 
travelling public by means of the English and Scottish 
Press. It was arranged, moreover, that not only the new 
coaches should be used, but also the latest type of loco- 
motives built for the service. And this was carried out. 
Through the courtesy of the authorities of the Great 
Northern, North-Eastern, and North British Railways. 
I was present on the occasion. 

The new coaches have. been constructed at the work- 
shops of the three allied companies at Doncaster, York, 
and Glasgow (Cowlairs); each having contributed its share 
of the whole. I need hardly say that I found the work- 
mauship excellent throughout, for we always look for 
that in respect of British construction. It is sufficient to 
observe that the latest productions of the departments so 
ably directed by Mr. H. A. Ivatt, Mr. Wilson Worsdell, 
and Mr. Matthew Holmes sustain worthily the high 
reputation of the Doncaster, York, and Cowlairs works. 
The corridor principle prevails throughout the new trains, 
so that passengers can walk from one end to the other. 
The trains consist each of eight twelve-wheeled coaches, 
measure 499ft. 5}in. in length, and weigh 264 tons 18 ewt. 
2qr. That is to say, they are 500ft. long—less 6}in., and 
are 265 tons in weight—less 1} cwt. The total seating 
accommodation provides for 50 first-class passengers and 
211 third-class—261 in all. 

The dimensions and seating accommodation of the 
coaches making up the train are as follow :— 

Seating accom- 


Description of carriage. Length. (Ondioney}. 
ft. in. First. Third. 
First-class dining car... 6, .... 18 
Third-class dining car... ... 62 11%... - 42 
Open third-class... .. ... 63 LI}... - i 
Third-class corridor. 61 11} 
Luggage brake van ... ... 450 .. 


The new dining trains are made up, in addition to 
dining cars, of a number of carriages built either with 
side gangways or as open saloons, so that passengers 
preferring either style of carriage can suit themselves. 
The carriages are vestibuled together so as to make a 
through communication from end to end of the train. 
Electric bell communications with the attendants are 
fitted in every compartinent. The cars will be heated by 
steam in winter, and will be fitted with a patent alarm 
communication between the passenger and the driver and 
guards; the passenger giving the alarm by applying the 
brakes. The carriages are fitted with both the Westing- 
house and the vacuum automatic brake systems. Ample 
lavatory accommodation is included in the trains, and 
special attention has been paid to lighting and veutilation, 
the whole of the carriages being built with clerestory 
roofs. The cars run on two six-wheeled bogies, and in 
order to deaden sound, the body of the car has been 
built separately from the under-frame, india-rubber 
cushions being inserted between ; for the same reason the 
tloor is in two layers of wood separated by a layer of felt. 
They travel with admirable smoothness. 

Of the locomotives employed in running these trains 
[ need only say that they are of Mr. Ivatt’s 990 class on 
the Great Northern, and of Mr. Worsdell’s 2001 class on 
the North-Eastern. The North-British engines do not 
come on until Edinburgh is reached, and as Monday’s 
trial trip was solely between the English and Scottish 
capitals, only the Great Northern and North-Eastern 
engines took part. I have fully described in the columns 
of Tue ENGINEER both types of engine and their work. 
Both run on ten wheels and have six-wheeled tenders, 
but the Great Northern engine has four coupled wheels, 
ft. 6in. in diameter, in front of the fire-box, with a lead- 
ing four-wheeled bogie, and a pair of trailing or carrying 
wheels behind the fire-box. The cylinders are 19in. 
by 24in. The North-Eastern engine has six coupled 
wheels 6ft. in diameter, leading four-wheeled bogie, 
and cylinders 20in. by 26in. Engines were changed 
at each stopping place, viz., at Grantham, York, and 
Newcastle. The scheme was that the British and 
Scottish guests should travel at the ordinary timing 


from London and Edinburgh respectively to York, be 
entertained there at a luncheon, and then return in the 
afternoon to their respective starting points. Personally, 
I started from Edinburgh, and came through to London 
in order to test the new service along its entire length. 
As the tare weight of the train, exclusive of engine and 
tender, was just under 265 tons, it probably totalled 270 
behind the tender, including passengers, staff, and stores. 

An excellent start was made from Waverley Station, 
and a speed of 60 miles an hour was quickly attained. 
Soon this was exceeded, and approaching Dunbar it 
reached and passed 70 miles an hour. Dunbar Station, 
294 miles, was passed in 29} min. from the start, and 
then the 12-miles climb to Grant’s House began. After 
passing Dunbar the speed made by Mr. Worsdell’s six- 
coupled engine up the gradients of 1 in 200 and 1 in 210 
transcended anything I have ever before experienced in 
Great Britain with such a load on such grades. Cock- 
burnspath was breasted only 7 min. 20 sec. from Dunbar, 
the distance being 7} miles, and we appeared to be in for 
an absolutely ‘“‘ record” run to Newcastle. 

Unfortunately, one of those unlucky mishaps which so 
often mar the best-laid human plans befell us on this 
occasion. The brick arch of the fire-box collapsed, and it 
will be readily understood that thenceforward it was a 
most awkward and arduous task to keep the locomotive 
adequately coaled so as to maintain steam. Toward the top 
of the long Cockburnspath bank—1 in 96 for nearly five 
miles—the speed dropped to exactly 30 miles per hour, 
owing to the difficulty of firing, but then the worst was 
over, and down the subsequent falling gradient towards 
Berwick the speed rapidly increased, until finally three 
consecutivé miles were done successively at 70, 72, and 
73°5 miles an hour. There was a slack as usual at 
Marshal Meadows, but the train entered Berwick Station 
at 10 miles an hour, just 60 min. 25 sec. from the Edin- 
burgh start, among the best runs ever made over that 
length with one engine, and quite the best with such a 
load. It was vexatious to reflect that even this might 
have been bettered had it not been for the mishap. 

But there still remained 67 miles to be covered, and 
the question was whether this could be done with 
the locomotive thus practically disabled. However, 
No. 2009 went at it gallantly, and ascended the bank of 
1 in 190 after Berwick at 50 miles an hour, and the 1 in 
150 to Littlemill at 45. A provoking signal check near 
Longhoughton brought us nearly to a dead stand. 
Nevertheless Alnmouth was passed in 86min. 42sec. 
from Berwick—32 miles—and ultimately Newcastle was 
reached in 2h. 21 min. 20 sec. from Edinburgh, or in 
2h. 19min. 41sec. from platform to platform, as much 
as 93 sec. being occupied in passing from the Newcastle 
Station entrance to the dead stop. The signal delay ex- 
ceeded 3} min., so the net platform-to-platform time was 
2h.16min. But the time from Berwick, at any rate, 
would certainly have been improved by 10 min. or even 
15 min. but for the accident to the engine. 

At Newcastle, No. 2010, the latest built of Mr. Wors- 
dell’s ten-wheelers, came on—so did a very strong cross 
wind. Still the engine made good time, maintaining 
43 miles an hour up the Plawsworth bank at 1 in 150, 
passing Darlington, 36} miles, in 45 min. 387 sec.—after a 
delay of 24 min. by a signal check at Croxdale—and 
made the final run from Darlington to York, 44} miles, 
in exactly 444 min. to the dead stop—after nearly a 
minute’s crawl along the platform. The total time from 
Newcastle was 89 min. 57 sec., platform to platform 
88 min. 10 sec.; net time, excluding delays, 85 min. ; 
highest speed 68 miles an hour. The gross time from 
Edinburgh to York was 3 h. 57 min. 18 see., including all 
stoppages and delays. 

At York the guests were hospitably entertained at a 
sumptuous luncheon in the Station Hotel. Mr. Geo. 8. 
Gibb, General Manager of the North-Eastern Railway, pre- 
sided, and delivered a capital little speech, containing 
many home truths, expressed with singular felicity. 

Then the homeward train started from York with 
No. 990, “Henry Oakley” the pioneer of Mr. Ivatt’s 
Atlantic type, at the head. It was a curious coincidence 
that just as,a mishap befell one of the North-Eastern 
engines, so one occurred also to the Great Northern loco- 
motive. Soon after starting one of the boiler tubes gave 
way, and after struggling as far as Doncaster No. 990 had 
to stop there and come off. No. 1362, one of Mr. Ivatt’s 
newest four-coupled eight-wheelers, 1321 class took its 
place. A good run of 58} min. was made to Grantham, 50} 
miles, the bank of 1 in 178 after Retford being ascended 
at 43 miles an hour, and a speed of 75 being attained 
down the falling gradient approaching Crowpark. 

At Grantham No. 949, which is, I believe, absolutely 
the newest of the ‘‘ Atlantic” or 990 lot, took charge, and 
after a smart climb to Stoke proceeded to show that these 
new engines have abundance of swiftness by running at 
80°3 miles an hour for two miles near Essendine. A 
smart run was made all the way to Holloway, 104 miles, 
where we were stopped by signal, 1 hour 55 minutes 
from the start, but this delay made us slightly late at 
King’s-cross. The run, however, was a good one, and 
the performance of Mr. Ivatt’s new engine highly 
satisfactory. 

It only remains for me-to acknowledge the courtesy 
and attention shown by all the railway authorities and 
officials, from highest to lowest grade, and to wish the 
new services the success they so well deserve. 


A WORKMAN’S PROPERTY IN HIS INVENTION. 


A RECENT case at the Leeds Assizes involved the discussion 
of a very interesting question relating to the right of a work- 
man to take out a patent for an invention discovered in the 
course of his employment. An action was brought by one 
Whitehead against Ramsden, Taylor, and Co., for wrongful 
dismissal, under.the following circumstances :—The plaintiff 
had been employed by Messrs. Whiteley for thirty-five years 
as a foreman mechanic. Messrs. Whiteley had been in the 


habit of making cross-winding apparatus to be affixed to 


mules for the defendants, the object of which was to produce 
a cross-wound cop directly in the operation of spinning from 
the mule itself, thus avoiding two distinct operations. The 
defendants then decided to have the attachment made on their 
own premises, and employed the plaintiff for the purpose. The 
term of his employment was five years, with wages at £2 10s. 
per week, and a commission of 5s. for each machine altered. 
It was found, however, that the defendant’s invention failed 
to work properly. The cross-wound cop was satisfactorily 
produced by the machine, but the thread came out in 
“snarls”—that is, there was a curlin the yarn, producing 
irregularity and imperfection in the cloth. The plaintiff 
devised what he believed to be an improvement for regulating 
by means of brushes in the shuttle the delivery of the yarn 
from the cop. It was alleged in the course of the case that 
he told the defendants of this invention, but they refused to 
join him in taking out a patent. He thereupon applied for a 
patent in his own name, and paid a deposit to the patent 
agents. Subsequently the defendants claimed the patent as 
the property of the firm, because the firm paid the plaintiff's 
wages. They asked him to withdraw his ke, and on 
his refusing to withdraw it, they gave him a fortnight’s . 
notice, and dismissed him. He then brought an action fo 

wrongful dismissal. 

There was a dispute as to the facts of the case, the masters 
alleging in the first place that the invention had been dis- 
covered by them, and in the second place, that the plaintiff 
had wrongfully made use of his opportunities when employed 
by the firm. The plaintiff, on the other hand, alleged that 
he had made the discovery while in the defendants’ employ ; 
that he had given them every opportunity of joining him in 
the venture, and that they had specifically refused to have 
anything to do with-it. In the course of his summing up, 
Mr. Justice Bruce told the jury that there was no rule of law 
which vested an invention of a workman in his master, so 
that unless they were of opinion that the invention under 
discussion was in itself the property of the masters, they had 
no just ground for dismissing the plaintiff. He went on, 
however, to tell the jury that they were entitled to consider 
whether the conduct of the plaintiff, in devoting his time to 
invention on his own account, instead of to the interests of 
his masters, was sufficient justification for dismissal. The 
jury, after a short absence from Court, found for the plaintiff, 
and awarded damages to the extent of £180. 

The success of the plaintiff in this action may be attributed 
to the fact that the jury were of opinion that he was the in- 
ventor of the device covered by the patent in question. The 
deliberate appropriation of his master’s invention would 
clearly justify peremptory dismissal. In deciding that the 
employer has no property in his workman’s invention, Mr. 
Justice Bruce followed the case of Heald’s Patent ([1891] 8 
R. P. C. 429), where it was argued that an employer is neces- 
sarily entitled to the benefit of an invention made by his 
servant. With regard to this, the then Solicitor-General 
said, ‘“‘ I have to deal with the proposition that an improve- 
ment made by a servant is the property of his employer, so as 
to entitle the employer to take out a patent for it, or to pre- 
vent the servant from taking out a patent for it. I am not 
aware of any authority which lays down that the inventicn 
of a servant, even if made in the employer’s time, and with the 
use of the employer’s materials, and at the expense of the 
employer, thereby becomes the property of the employer, so 
as to prevent the person employed from taking out a patent 
for it.” 

It must not be inferred, however, that a workman is entitled 
to patent every invention which comes to his knowledge in the 
course of his employment. Thus the very object of his service 
may be to assist an inventor to perfect some machine, or to 
furnish the mechanical skill necessary to put some new prin- 
ciple into actual practice. 

This was clearly laid down in the case of Saxby v. Glou- 
cester Wagon Company ([1883] Griff A.P.C. 56), when it was 
further pointed out that a master is entitled to avail himself 
of ail minor improvements suggested by his workman, when 
the main idea is being applied to a model or machine. The 
law of patents extends even further to protect the master 
by saying that the necessary disclosure of the invention to a 
workman under the above circumstances shall not constitute 
publication sufticient to defeat the novelty of the patent. 


AMERICAN ENGINEERS IN BERLIN. 


Sivce the publication of our article on the visit of the 
American engineers to Berlin we have received from Ludwig 
Loewe and Co. a set of interesting photographs, taken as a 
memento of the visit, for distribution to the guests. 
Although the majority of these pictures are of purely 
personal interest, we have selected four for reproduction— 
see page 109—which show so clearly the nature of the build- 
ings and the tidiness of the yard, that we have no hesitation 
in putting them before our readers. Taken in their order 
the pictures show :—Fig. 1, a view of the facade of the 
foundry. The foremost man in the group, and wearing a 
white waistcoat, is Professor Reuleaux. Fig. 2 shows at the 
left the laboratory and heating plant, at the right the end 
of the store-room for finished materials. In Fig. 3 the 
building in the centre is the pattern shop, to the right the 
pattern store; between is seen part of the administrative 
building. The design of the windows is well illustrated. 
Fig. 4 is the front end of the administrative building, show- 
ing guests arriving. 


QUICK-FIRING SIEGE 4:7ix. BATTERIES FOR 
CHINA. 


WE are glad to hear a good account of our 4°7in. quick- 
firing guns mounted as siege pieces for the South African 
war, especially as some of these guns are being sent on to 
China. These guns are reported from Kimberley to fire with 
great accuracy, and to be very easily handled, their carriages 
being only half the weight of those made impromptu by Cap- 
tain Scott. The fact that this is so implies no fault in him. 
A carriage might be made in the Arsenal, with the means at 
disposal, which might be altogether superior to the im- 
promptu one without deserving at all the credit which was 
due to Captain Scott, who, moreover, has probably been the 
means of getting these 4°7in. quick-firing gun. batteries 
equipped in Woolwich. The substantial fact, at all events, 
is that these admirable noms ones are now far on their way 
to China. We have described these guns and carriages when 
they were first put together. 


Tue Russian Government has decided to devote the 
sum of three million roubles to harbour improvements at Windau, 
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CAPEL’S MOTOR CARRIAGE 


THE CAPEL MOTOR CARRIAGE. 


THE accompanying illustrations give views of a motor 
carriage propelled by an internal combustion engine using 
petroleum spirit. It was built tothe designs and under the 
patents of the late Mr. H. C. Capel, and embraces some novel 
and ingenious features. The seats, instead of being rigidly 
fixed to the body of the car, are hinged forward of the foot- 
rest, so that they can be folded over, leaving the whole of the 
motive mechanism easily accessible. The frame of the vehicle 


mechanism and arrangement of the valve chambers, which are 
easy of access. Both exhaust and inlet valves—Fig. 3—are 
operated by direct contact of their spindles with cams upon the 
governor shaft, driven by skew gear driven from the crank pin, 
as shown in the accompanying drawings. When the engine 
is stopping, cams act on the exhaust valves, and release the 
compressed gases, thereby enabling the motor to be turned 
easily by hand when starting again. After the engine is 
started and has made a few explosions it commences to com- 
press again automatically. The electric ignition is timed so 


Fig!. 
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CAPEL’S PETROL MOTOR 


is cast of aluminium, and in addition to forming a support for { 


the engine comprises two.tanks, one on either side, for petro- 


that as the speed increases the firing takes place earlier, and 
vice versa. _Another novel feature of the motor is the adjust- 


leum spirit and cooling water. These tanks have a capacity | able arrangement of the cover of the crank chamber to enable 
of about five gallons each, the water being economised by | the wear of the engine bearings to betaken up. This will be 
being cooled in a Clarkson and Capel radiator hung in front of | understood by reference to the drawings. 


thecar. The motor, Figs. 1, 2, and 3, isa two-cylinder engine, 


The variable speed gear comprises two sets of leather- 


with cylinders 3in. diameter and 5in. stroke, both connecting- | covered cone pulleys, arranged one above the other, on which 
rods working on one long crank pin. Particular attention has | run loosely a similar number of leather-covered chains, one or 
been given in the design of the engine to.the governing | other of which is put into action by being pressed tightly 


against its drums by means of a jockey pulley operated from 
the handle at the driver’s right ead. This arrangement, 
which is, we believe, not entirely new in motor-cars, works 
satisfactorily. From the lower set of pulleys motion is com- 
municated to the driving wheels by means of gear wheels 
which mesh with the differential gear fixed on the main axle. 
These gear wheels are enclosed in a dust-tight case. 

The engines can be started without dismounting by means 
of a starting handle, shown in the illustrations. This sets 
the engines in motion by means of a disengaging rack and 
pinion which operates on the crank shaft when the handle is 
pushed down. 
- There are three forward speeds and a reverse, all of which 
are controlled by the movements of one handle placed at the 
right of the driver, increase of speed being. obtained by 
moving the handle laterally from right to left till it comes 
opposite a short quadrant upon which it is then pressed 


CAPEL’S MOTOR CARRIAGE 


forward. This has the effect of causing a chain to grip and 
give motion to the car. One of these quadrants is provided 
for each separate speed. Pulling the handle backwards from 
any one of the quadrants has the effect of throwing the car 
into the back gear, and thus applying a powerful brake. The 
steering gear is also worthy of attention. The pivot of the 
steering lever lies just under the left elbow of the driver, and 
the handle reaching forward forms a rest for the arm, and, in 
steering, the handle is moved to point in the direction the car 
is required to go. ‘ 

If the car should strike any obstacle when running, which 
would tend to jerk the handle out of the hand of the driver, 
the arrangement is such that no strain will come on to the 


5 
Fig 3. 


ZZ 


steering handle. This is due to a system of levers situated 
on the foreaxle, which renders the steering sensitive and 
easy. 

The carriage merits favourable mention, particularly on 
account of the ingenuity which has been displayed in de- 
signing the engines and the governing mechanism, which is 
very efficient, while in the construction of the carriage frame 
the inventor has struck out a line of his own. The makers 
are Capel and Co., Dalston-lane, London, N.E. 


VALVE GEAR, CAPEL’S MOTOR 


CONSULS AND ENGINEERING.—The members of the consular ser- 
vice are  eryrspmy men of marked ability, but it can scarcely be ex- 
pected that they should have the technicalities of the various trades 
and professions upon which they report to the Foreign-office at 
their finger ends, so tospeak. It would therefore behove them not 
‘* to go out of their depth” when treating of‘ engineering matters, 
for instance. These remarks have suggested themselves during the 
ro of the report of the British Consul-General on the trade of 

rankfort-on-Main, in which some interesting information is given 
concerning the extent to which blast furnace gases are utili for 
motive power purposes in Germany. So farso good. It is when 
the Consul comes to describe the engine at a certain works where 
what is called i gas” is used instead of coal gas, that the re- 
port suggests a lack of knowledge. We give the description of the 

lant in the words of the report :—‘‘ The top gas engine, which had 
an in use for five months, was working at 100 horse-power with 
130 revolutions, and was built according to the four-measure system 
with a cylinder and fitted with valve motion and a filling regulator.” 
What is meant by the four-measure system is not explained, but 
presumably it is the Otto cycle. Engineers will not surprised 
to learn that the engine had a cylinder, and was fitted with “ valve 
motion,” but the filing regulator would appear to be a new 
appendage to this type of engine. It would seem as if the par- 
— ave been translated by an inexperienced person from the 

rman. 
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RAILWAY MATTERS. 


Eresty-rour thousand five hundred passengers were 
carried by the Central London Railway on Monday, the opening 
day. 

Tue South-Eastern and Chatham Railway owns 587 
miles 28 chains of lines, partly owns 14 miles 57 chains, and leases 
or rents 14 miles 72 chains. 


Tue Grand Trunk Railway of Canada now runs one 
train each way daily between Montreal and Chicago, vid Detroit, 
877 miles, in 33 h. 30 min., or at the rate of 37°3 miles an hour. 


A Maprip recently announced that an applica- 
tion had been ‘e accompanied by particulars of the project and 
pledge of security, for the concession of an electric tramway from 
the Sans Railway Station to San Martin. 


Tue Italian Minister of Railroads is reported to have 
authorised the Italian Meridional, Mediterranean, and Sicilian 
Railway companies to invite tenders for 123 locomotives, 460 bag- 
gage cars, and 2673 freight cars, estimated to cost £1,850,000. 


Tur train mileage of the South-Eastern and Chatham 
Railway for the last half-year was 7,083,752, com with 
6,871,358 miles in the corresponding period last year. The total is 
made up of 5,446,894 passenger train miles, and 1,636,858 goods 
and mineral train miles. 


ConstDERABLE delays have occurred in connection with 
the extension of the Metropolitan District Railway in the direction 
of Whitechapel and Bow. It will, however, probably be completed 
within the time originally fixed. The Ealing and Harrow line has 
been practically taken over by the company under the agreement 
already sanctioned by the proprietors. 


Aut the English railway companies have now arranged 
to allow an extra weight of luggage accompanying passengers to 
be taken free of charge. The free weight of luggage will in future 
be—for each first-class passenger, 150 lb.; for each second-class 
passenger, 120 Ib.; and for each third-class nger, 100 1b.; 
instead of 120 Ib., 100 lb., and 60 lb, respectively. 


Tue Metropolitan Railway Company’s dividend for the 
half-year was at the rate of 33 per cent. per annum. ‘This 
dividend was per cent. per annum less than in the corresponding 
half-year of 1899, but in that half-year they brought into the net 
revenue account £8719, part of the interest paid by the Great 
Central Company in respect of Railway No. 8 whilst in course of 
construction. 


Tur capacity of the German locomotive-building shops 
is now estimated at 1500 engines per annum. The Prussian State 
railways alone ordered in December 580 locomotives and 8000 goods 
trucks. In addition, 800 locomotives are said to be reserved for the 
next budget. In Saxony, 17,000,000 marks have been demanded 
from the Diet for the purchase of locomotives and cars, and a 
further 51,000,000 marks for the building of railways. 


In view of the importance to the Metropolitan and 
District Railway companies of adopting electricity as a motive 
wer, a committee consisting of three members from each of the 
ds of the companies has been appointed to consider the 
question of applying electric traction to the working of the Inner 
Circle, and it has been agreed between the companies to invite 
eminent electrical traction firms to submit plans and specifica- 
tions, with detailed estimates and tenders for the necessary 
installation. 


THouGH the operations in connection with the con- 
struction of the Shantung Railway have been temporarily sus- 
pended in consequence of the course of events in China, there is no 
intention on the part of the company to delay the despatch of the 
necessary rails, rolling stock, and iron and steel bridgework. 
Orders have already been placed for 80,000 tons of material for the 
permanent way, of which 10,000 tons have already been shipped 
to Tsingtau, and for 6000 tons of constructional bridge iron and 
steel, twenty-four locomotives, and 738 paay id and goods 
wagons, the total value being estimated at £1,000,000. 


AN inquiry was held at Bath on Monday by the Light 
Railway Commissioners, rding an application made jointly by 
the Corporation and a syndicate for an Order to establish a system 
of electric tramways in Bath and the surrounding districts. The 
promoters are to establish and run the tramways, paying the Cor- 
poration an annual wayleave increasing from £400 to £500, the 
Corporation having frequent opportunities for purchase. The 
Chairman announced that they were prepared to recommend the 
granting of the Order, but the annual wayleave which the Corpo- 
ration would receive must substantially be spent in effecting street 
improvements on the routes. 


A series of mishaps are reported to have occurred on 
the London and North-Western Railway between Liverpool and 
Crewe on Monday. Two American — trains left Liverpool 
for Euston to run the whole journey without. | | The engine 
of the first train failed between Hartford and Crewe. An engine 
from the second train was detached, the disabled locomotive was 
taken off, and both trains had to be dragged to Crewe. This in- 
volved nearly two hours’ delay. The engine of the Liverpool to 
London express following the American special broke down near 
the same spot, involving over an hour’s delay. The Carlisle 
express was also detained through a similar mishap. 


Tue total nominal capital of the railways of the United 
Kingdom now amounts to £1,152,317,501, being an increase of 
£17, 849,089 during the year 1899, The total receipts for last year 
were £101,667,000, being an increase of £5,415,000. The passenger 
receipts were £43,734,000, an increase of £1,887,000. The receipts 
from goods and minerals were £52,117,000, or £2,898,000 more than 
in 1898, The working expenses were £60,090,000, or 59 per cent. of 
the gross receipts, as compared with £55,960,000, or 58 per cent. 
The net receipts were £41,576,000, giving a return of 3°61 per cent. 
on the total paid-up capital, as com with £40,291,000, or 3°55 
per cent.; the result being slightly in favour of 1899 as compared 
with 189: 


A DISPUTE has arisen between the Dudley Corporation 
and the British Electric Traction Company, in connection with the 
laying of the cable for the Dudley and Sedgley tramway, now in 
course of reconstruction. The subject of contention is the method 
of laying the cable, in connection with which work there are two 
distinct systems, namely, the ‘‘solid” and the “‘ draw in” systems, 
The former consists of laying the cable in semicircular earthen- 
ware troughs which are filled with pitch, bricks being placed on 
the top whilst the tar is in a molten condition ; and the other 
pote consists in placing the cable in cast iron pipes. The 
‘*solid ” system, which the ogee desires to use, is the more 
expensive, and hence the trouble. 


CoMPLAINTsS are made by the firemen on the western 
roads in the United States that, by the general useof heavier engines, 
they are forced to do almost double the work as on the smaller 
engines, as the train haulis larger. At the same time, the number 
of engines in use on the roads has been reduced, as it requires less 
to haul the same trains. Firemen on all the large systems have 
agitated the question of increased wages to correspond with the 
heavier work, as they claim that they haul as many cars in 
two trains as they formerly did in three. Their pay now is 
2 dols. 50 cents per day, or 25 cents more than on the smaller 
engines. Most of the roads have met the men half way, and in- 
creased their pay or enlarged their hours of rest, 


NOTES AND MEMORANDA. 
An important discovery of oorper is said to have been 
made inthe northern part of Natal. lode is reported to be 
4 ide. 


Ir is estimated that if all the waste gases fro —.. 


furnaces in Germany were utilised for motive-power pur. ~ 
ey RY marks per ton of raw iron resulting wowa 
000. 

A NOTABLE landmark in American mining history is the 
celebration at Ishpeming, Michigan, on July 14th, of the fiftieth 
anniversary of the organisation of the Cleveland Iron Mining 
Company. This company was the first in the Lake Superior 
region. 

TE employment of nickel steel for locomotive ioegings 
is growing in favour steadily in America. The Northern Pacific 
has ified Bethlehem nickel steel for the driving axles and crank 
pins for twenty locomotives now under contract with the Schenec- 
tady Locomotive Works, 


Tue capital invested in the electrical industry in 
Germany is £35,000,000. In 1896 the capitalisation only amounted 
to 12,000,000; so that it has been practically trebled in three 
years, The average dividend paid by fourteen electric companies 
for the year 1898-1899 was 9°3 per cent. 


ExpPERIMENTS in wireless telegraphy are about to be 
made between Ilfracombe and the Mumbles, on the Welsh Coast, 
a distance across the Bristol Channel of about 25 miles. For this 
purpose a pole 115ft. high has been erected at Ilfracombe, and a 
similar pole has been fixed at the Mumbles. 


Durine the afternoon service in Bangor Cathedral 
last Sunday, considerable commotion was caused by an earthquake 
which caused large rents in the tiled floor. The incident happened 
during the sermon, which was brought to an abrupt termination, 
and the congregation dispersed without panic. 


A NEW application of electricity comes from Portugal, 
where an invention has been taken out for facilitating fox and 
badger hunting. It consists of a small electric lamp fixed to the 
collar of the dog, which is to enter a burrow. The effect of this 
-_ is to frighten ‘‘ brer fox” and cause him to come out of his 

uurrow. 


Drepeine operations have been proceeding for some 
time on the Lower Dnieper. The channel on the bar at the mouth 
of the river has been deepened to 16ft.—it was previously not more 
than 10ft. deep—and it is intended to dredge down to 22ft. in 
order to open out the Dnieper to the sea and make Kherson a port 
for ocean-going steamers, 


Accorp1NG to a U.S. consular report from Munich, the 
Bavarian Government recently set aside the city ordinance prevent- 
ing the use of automobiles on the streets of Munich. jis, says 
the Consul, opens up one of the best German cities to manufac- 
turers of horseless vehicles. Munich is the third largest city of 
the German empire. Its streets are well paved, bicycles are 
popular and horses dear. 


Exports of coal from the United States are now being 
made in considerable quantities, as shown by a despatch from 
Newport News, Virginia, which notes the sailing in one day of 
three steamers loaded, one with 4000 tons for Marseilles, one with 
3000 tons for Alexandria, and one with 3000 tons to Gibraltar for 
orders, This coal was from Kanawha or New River mines in 
— Virginia, brought down over the Chesapeake and Ohio 

ailroad. 


yield 


Germany is connected by telephone with the follow- 
ing countries :—Austria-Hungary, Belgium, Denmark, the Nether- 
lands, and Switzerland. Frankfort is connected with Basle and 
Brussels, the connection with Vienna, which has been projected, 
is not yet completed. The line were | Frankfort with Paris 
is at present in course of construction, likewise the line Berlin- 
Paris. Interested parties hope to see a telephone line established 
between the United Kingdom and Belgium, which would give a 
connection between Germany and the United Kingdom. 


In the course of the three months from April 1st to 
June 30th, 8030 vessels, measuring 1,070,624 ister tons net, 
used the North Sea and Baltic Canal, against 7758 ships and 
855,817 tons in the we period of last year ; and the 
canal dues collected—after deduction of the Elbe pilotage fees— 
amounted to 523,184 marks, against 428,981 marks. For the 
month of June only the figures are :—3236 vessels, measuring 
416,175 tons net, against 2969 ships and 322,152 tons ; and the dues 
— for the month were 201,542 marks, against 163,229 
marks, 


AccorDING to a recent report of the Consular Agent of 
the United States at Vladivostok, M. Bogdanovitch, an engineer 
prospecting for gold in the Leao-tong Peninsular, found the metal 
present in three forms—beach sea, placer land, and quartz in veins, 
In the last he found visible ledges of quartz containing free gold. 
In the beach sand were found nuggets, one of which, weighing 
40z., was found by Chinese workmen eight miles from Port 
Arthur. The existence of gold in workable quantities in the 
peninsular is certain, but it is clear that reports which have pre- 
vailed as to the extreme richness of the deposits are greatly 
exaggerated. 


Tue Canadian Government have before them a 
to amend Section 8 of the Patent Act by removing the words, 
‘‘and under any circumstances, if a foreign patent exists, the 
Canadian patent shall expire at the earliest date on which any 
foreign patent for the same invention = ” This amendment 
to the section appears to be n e primary object of the 
provision, no doubt, was to ensure that a “a should duly 
apply for letters patent in Canada promptly. There is another 
section in which there is provision that application must be made 
within one year from the date of the foreign patent. This pro- 
vision seems to cover all that is necessary. 


Te British Vice-Consul at Leghorn devotes an 
interesting section of the report on his district for the past year to 
an account of the briar-root industry. The wood, he says, from 
which briar a are made is not the root of the briar rose, but the 
root of the large heath known in botany as the ericaarborea. Our 
‘‘briar” is but a corruption of the French bruyére—broom or heath. 
The briar-root industry has had a somewhat curious history. First 
begun in the Pyrenees some fifty years ago, it travelled along the 
French Riviera and the Ligurian coast, taking Corsica by the way, 
to the Tuscan Maremma, and it has now reached Calabria in 
the south, which is at present its flourishing centre. 


Juxy being the holiday month on the Clyde, activity in 
building and launching vessels is usually at a low ebb, but the 
returns for July of the present year are unusually nae. In all, 

8 vessels were put into the water, aggregating 46,100 tons; as 
compared with 2/ vessels of 52,000 tons for the month of June, 
and with 19,850° tons in the corresponding month last year. 
Of the 18 vessels included in the returns, 1 was 12,000 tons, 1 
8000, 1 between 6000 and 7000 tons, 1 between 5000 and 6000, 3 
between 3000 and 4000, and the remainder of 2000 and under ; 
10 indeed being under 500 tons. The totals for the seven months 
of the year now passed are 139 vessels of 261,000 tons, constituting 
the highest seven months’ te ever reached, save in the 


case of 1883, when the figures were 278,600 tons. The work on 
sone A. — yards amounts, roughly, to between 280,000 and 


MISCELLANEA. 


Tue well-known French motor carriage driver, M. 
Caron, was "ently sentenced tv one day’s imprisonment in France 
“arian ing. 
Rar. Ws are being made’at Trieste for the con- 
~wuction of a balanes floating dock, with engineering workshops, 
at the cost of one and a-half million florins. 


Tue German Atlantic Telegraph Company’s steamer 
left Cologne last week for New York, to lay the second section of 
the German-American cable from New York to the Azores. 


Tue Scotch Coal Conciliation Board, at a private 
conference in G w, on Tuesday, approved of the 
candidature of Mr. John Weir, miners’ agent for West Fife, at the 
next General Election. 


In view of the increased attention given in Brazil to 
the raising of rie ns, the British Consul at Rio Janeiro recom- 
mends makers « ening and milling machinery to have their 
productions repre ‘ed on the spot. 


Tue Scotch manufactured Iron Conciliation Board 
announced on Monday that the selling prices of iron entitled the 
men to an increase se r cent., making 45 per cent. since the 
institution of the board five years ago. . 


Tue London County Council have adopted the report 
of their General Purposes Committee, and have decided to apply 
for Parliamentary powers to construct the rifle range at Ponders 
End, to which we referred at length in our last issue. 


THE representatives of enginemen connected with 
Northumberland collieries waited on the coalowners on Saturday, 
in Newcastle, with a request for an advance of wages, The em- 
ployers decided to make a grant of 6d. per day advance in the 
wages of the men. 


Two types of moving stairways for the Manhattan 
elevated stations in New York city are to be put on trial shortly, 
One is a ramp consisting of an endless rubber band running over 
drums. In the other type regular steps will take the place of 
_ pain smooth incline, so that a passenger always stands on 
evel surface, 


Tue Government of Bombay have refused to sanction 
the scheme of public wharves and tidal basins for Aden—estimated 
at 8 lakhs of rupees—whereby the Aden Port Trust would have 
been able to enforce their legal right of raising a revenue from 
the landing and shipment of goods at that port. This privilege is 
at present monopolised by various shipping companies. 

THE present position of the Belgian coal market is 
exceptionally brilliant, and the prospects for the immediate 
future give every — of continued prosperity. e indus- 
trial buyers, who have not made arrangements for their supply for 
the coming year, are said now to bitterly regret not having done 
so, since fresh and important rises in price are exceedingly pro- 


le 


EIGHTEEN engineers have submitted twenty - four 
schemes for the drainage of Falmouth, The minimum cost of the 
_— sewerage schemes is £6435, and the maximum £163,201 ; 

hile the minimum cost of the combined sewerage and embank- 
ment schemes is £40,530, and the maximum £198,998. The 
£40,530 scheme provides for a 60ft. road, and another scheme 
estimated to cost £1300 more includes a 100ft. road. 


Tue death occurred last Saturday of Mr. William 
Bown, in his 66th year. Mr. Bown was born in Birmingham, and 
was well known in connection with the sewing machine and cycle 
trades. He was until five years ago managing director of William 
Bown, Limited, a company which was formed to take over his busi- 
ness in 1892, Ata much earlier period, however, than that his 
name became almost famous as the inventor of the ‘‘ Molus ball 
bearing.” 

Wirt# a view of increasing British trade and spreading a 
better knowledge of articles manufactured in this country, the 
National Lecture Society are arranging a series of illustrated 
addresses on British industries to be given in allimportant commer- 
cial centres throughout the world. Those who are desirous of 
availing themselves of this movement are invited to write to the 
honorary secretary, National Lecture Society, Imperial Institute, 
London, 8. W. 


Tue Secretary of State for Foreign Affairs has received 
a despatch from her gt ang Consul at Amsterdam stating that 
tenders are invited by the Netherlands Colonial Ministry at the 
Hague, not later than the 22nd inst., for the supply of ironware 
and iron pipihg for the State railways in Java, Such particulars 
as have been received may be examined on personal oo at 
the commercial department of the Foreign-office any day between 
the hours of 11 a.m. and 5 p.m. 


THE Show Committee of the Royal Agricultural Society 
has lately heen considering the various proposals and suggestions 
which have been received by the society from different sources as 
to the locality for the proposed permanent showyard for the 
society. After careful consideration of the whole matter, the Com- 
mittee have decided by a majority that in their opinion it is 
desirable to obtain a site in the neighbourhood of London for the 
purposes of the society’s permanent showyard. 


A DESTRUCTIVE fire occurred on Tuesday night at 
the Oldbury Railway Carriage and Wagon Works. A section of 
the works in which large quantities of timber are stored and pre- 

for use in the workshops was almost entirely destroyed. 

e fire was one of the most disastrous that has occurred in the 
Black riggs Sal many years, and the damage done is estimated 
at £30,000. Nearly the whole of the stock destroyed was teak, 
mahogany, and other hard woods, all extremely valuable, not only 
on account of their original cost, but from the fact that much of it 
had been seasoning for a number of years, in some cases as many 
as thirty. 

SPEAKING recently at a dinner of the Manchester 
Home Trade Association, Sir William Bailey said that ‘not 
long ago a well-known merchant of Manchester brought from 
Egypt a portion of an ancient mummy cloth, and he, in a jocular 
manner, asked the chief buyer of his warehouse where it came 
from. The buyer innocently said that he could tell the very mill 
where it was woven if he had it for a few days. He afterwards 
reported that it was made where he thought in a mill near Oldham, 
and the manufacturer called it his No. The buyer was v 
much astonished when the merchant informed him that the cl 
was probably 6000 years old. The victim since has the appear- 
ance of a martyr when he visits the Manchester Exchange.” 


At a special meeting of the Tamworth and District 
Joint Waterworks Committee held on Monday, it was decided 
that the manager of the works, Mr. H. J. Clarson, should prepare 
a detailed scheme of extension. The present reservoir has a 
<7 of 750,000 gallons, but it rarely contains more than 

,000, being just over a day’s supply in ordinary weather, and 
about three-quarters of a day’s supply in times of drought and 
frost. In view of the rapid increase in the population, which now 
numbers 20;000, it is necessary to increase the storage capacity. 
Mr. Clarson recommended the construction of a new reservoir, 
with a capacity of 500,000 — ; the construction in the present 
well of two new pumps and one engine, which would increase the 
— ciated per cent., and the erection of a new engine- 

use, e new works will be sufficient for the next thirty years 
and would take at least eighteen months to complete, the approxi« 
mate cost. being £7500, - 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GeRotp Co., Vienna. 

F. A. Brocxnavs, 7, Kumpfgasse, Vienna I. 
CHINA.—KgELLY anp WALsH, Shanghai and Hong Kong. 
FRANCE.—Boyvgay AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsHER AnD Co., 5, Unter den Linden, Berlin. 

A. Tweitmeyer, Leipzic; F. A. Brocxuavus, Leipzic. 
INDIA.—A,. J. Compripes and Co., Railway Bookstalls, Bombay. 
anv Co., 307, Corso Rome; Bocca Turin, 
anp Watss, Limirep Yokohama. 
P, Marvya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—Gorpon anp Gorton, Long-street, Capetown. 
R. A, THompson anv Co., 83, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gorton, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS anp Watsu, Liuirxp, Singapore. 
anv Co., Colombo. 


SUBSCRIPTIONS. 


Tae Enarnerr can be had, by order, from any newsagent in town 
country, at the various railway stations ; or it can, if preferred, 
su) lied direct from the office on the following terms (paid 
vance) :— 
Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers).. .. £1 93. Od. 


C.LotH Reapine Cassgs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers pa in advance at these rates 
will receive Taz ENGInzER weekly and post free. Subscriptions sent 
by Post-office Order must be made ~~ to Tug Enainger, and 
accompanied by letter of advice to the Publisher. 


Tain Paper Corres. 


or 
be 
in 


Tuick Paper Copizs. 


Half-yearly .. .. £0188. Od. | Half-y Os. 8d. 
Yearly .. .. £1 16s, Od. | Yearly . -- £2 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


pe The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. en 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
inserted practical regularity, regularity canno’ guaran- 
teed in any such case. Ali cmeegh weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless <lelivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’ciock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor of Tur ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


the 
hite ; 


PUBLISHER’S NOTICES. 


*.* With this week's number is issued as a Supplement a Two-page 
Engraving of a Yard Locomotive, Central London Railway. 
Every copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 


*.* Latest TYPES OF THE BRITISH FLEET.—Our coloured 
representing H.M. ships and 
price 18,, by post 1s, Id. 

*.* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prom 
information of the fact to the Publisher, with name of 


Agent through whom the is obtained ience 
ified, an ie rounded by obtaining the paper direct from 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, nvust in all cases be accompanied by a large 


envelope legibly directed by the writer to himself, and stamped, in order 
i ir destination. 


answers us may be forwa to thei No 
notice can be taken of nications which do not comply with these 
instructions, 


*,* All letters intended for insertion in Tum ENGINEER, or containing 
questions, should be accompanied by the name and address a the writer, 
not necessarily for ication, but as a proof of geod faith. No notice 
whatever can be t af anonymous communications. 


*,* We cannot undertake to return drawings or manuscripts; we must, 
“therefore, request correspondents to keep copies. : 


REPLIES. 


R. H. M. (Bastbourne).—The engineer of the Robertsbridge and Pevensey 
light railway is Mr. A. J. Barry. The contract is not yet let. 

R. H. D.—You will perhaps find “The Practical Electrician’s Pocket- 
book and Diary "—S. Rentell and Co., Limited, 11, Ludgate-hill, price 
1s.—of use to you. Of course =e of labour will vary in different 
places, as will also that of mate: le 

L. C. G.—You do not say what class of work you wish to obtain. Pre- 
suming it to be engineering, we give you the names of some persons 
to whom you a apply :—Cape of Good poe Government Railways, 

le 


H. B. Gemmell, ; Cape Copper way, J. L. Dean; New 
Cape Central, Ernest Cadby, Swellen Station, Cape Colony ; Natal 
Government Railway, Geo. W. Reid, Durban, Natal; Zululand, H. G. 


Humby, Verulam, Natal. 

F. W. R. (Yeovil).—Anybody may put C.E. or M.E. after his name. The 
letters have no real significance. To use M. Inst. C.E. and M. Inst. 
Mech. E. you must be a member of both Institutions. [f you will put 
yourself in communication with the secretaries they will tell you under 
what circumstance you can become a member. Generally speaking, 
you have to be pro} and seconded by existing members, and have 
to possess the usual qualification of an engineer. The address of the 
Civils is Great George-street, Westminster, and of the Mechanicals, 
Storey’s-gate, Westminster. 

A. J. E. (Devon).—It would be impossible to give you an adequate list of 
British shipbuilders in this column. If you will look at our weekly 
list of ‘Launches and Trial Trips,” you will find many names. In 


America there are not very many ; Newport News Shipbuilding Com- 
pany, the Union at San Francisco, and Cramps at fladelphia, are 
the best known. at Nagasaki, is 


In Japan the Yusen Kais! 
an enterprising firm. Other ya are Mitsu Bishi Dockyard and 
Engine Works, Nagasaki; Kawasaki Dockyard Company, Limited, 
Kobe ; and the Yokosuka Dockyard. 


INQUIRIES. 


COMPRESSED PEAT. 
Sir,—I shall be obliged to any reader who will tell me where I can 
obtain compressed peat for fuel. 
Westminster, August Ist. Cc. 


DEATH. 


On or about the 24th ult., accidentally drowned in the Yellow River, 
China, Joun Grant Brrcu, of the firm of John Birch and Co., Limited, 
London, and of Rickmansworth, Herts, eldest son of Colonel J. F. Birch, 
late 3rd W.I. Regiment. 
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THE MACHINERY OF FIGHTING SHIPS. 


We commend to the attention of our readers a short 
paper by Rear-Admiral Melville, engineer-in-chief of the 
United States navy, which will be found on page 108. It 
is peculiarly opportune at the present moment, when the 
construction and working of the propelling machinery of 
the British Navy forms the subject of one of the most im- 
portant parliamentary inquiries ever carried out. Much 
the same ground is, in a sense, covered by Admiral 
Melville and Mr. Goschen. The question at issue is the 
type of propelling machinery which is best adapted to the 
needs of a fighting ship. We do not think that the con- 
ditions are as fully understood as they ought to be. 
Admiral Melville very naturally takes it for granted that 
his readers know all about them. His communication 
would be much longer were it otherwise. Mr. Goschen 
has not made himself very clear in his Memorandum. 
At the risk of treading a worn path, we shall set the facts 
once more before our readers. 

To begin with, every steam engine has a speed, a load, 
and an average pressure, which, other things being equal, 
are more economical than any other speeds, loads, and 
pressures. That is to say, certain conditions of working 
require less steam in pounds weight per horse per hour 
than any other set of conditions. It is the aim of the 
designer to secure the presence of these conditions as far 
as possible. Now, in a mail or passenger steamer we 
find as one ruling factor that the engines run continuously 
for considerable periods, varying, let us say, between a 
week and three weeks. The intended speed is known; 
the power is known; and the engines are designed 
to give out the power under conditions as favourable 
to economy as possible. These, again, are fairly 
well understood. Indeed, they are approximately fixed 
by controlling considerations which cannot be altered. 
Thus, for example, the average pressure is in 
the main determined by the ratio of expansion, and 
that again depends—other things being equal—on the 
boiler pressure. The termin ressure in the last 
cylinder will be approximately 71b. absolute. To go 
below that is waste. If we divide the initial pressure by 
this, we get the ratio of expansion. Say the initial 
pressure is 1751b., then the ratio of e sion will be 25 
to 1, and the average pressure will by calculation be 


81 29-5lb. In practice the average pressure will be less 


than this, because of various sources of loss; but the 
effect of these is fairly well understood. Allowances can 
be made, and the dimensions of the engines fixed with 


22 | fair accuracy. Now, other things once more being equal, 


the higher the average pressure the smaller the engines 
may be for a given power. In the Atlantic liner no 
attention is paid to this. The engines are designed to work 
at that pressure which is found to suit them best, quite irre- 
spective of size; and be it remembered that they will 
be always worked as far as possible at the same speed and 
pressure, and that speed and pressure the best possible. 
It is, furthermore, well known that an engine too big for 
its work is uneconomical, because cylinder condensation 
is greatly increased. The loss by internal friction is also 
augmented. On the other hand, if an engine is too small 


for its work there is loss, because owing to the want of 
cylinder capacity the average pressure is too high, the 
terminal pressure rising above 7 |lb., probably to 101b., or 
something much more. The margin is not very large. 
and much talent, based on experience, is required so to 
proportion the size of the engine to the work to be done 
that the least coal possible shall be burned. 

Turning now to fighting ships, we find a very different 
set of ruling conditions. The engines have to give the 
pon all sorts of speeds, from the highest to the lowest, 
and the best that can be done is to effect a compromise. 
The engines are designed to give the best results at some 
moderate cruising speed. For lower speeds they are too 
large; for higher speeds they are too small; and the 
further we depart from the best speed the worse are the 
results. For this reason it is, as we have already pointed 
out, most unfair to compare the performance of a fighting 
ship with that of an Atlantic liner. The fighting ship 
could only compete in economy with the liner if she was 
invariably run at one speed. In the case of the liner, 
her most economical speed is also the fastest speed. If 
it is not, then her engines are too small. We may safely 
say that they are never too large. The engines of the 
warship do not work to the best advantage at full power. 
It will be seen that in the case of the fighting ship, the de- 
signer has to consider with much care what is the best com- 
promise he can effect. In order to save coal at cruising 
speeds he might so proportion his engines that they could 
not be kept running for many hours at the highest speed 
for lack of fuel; and, on the other hand, they may be so 
wasteful at low power, that on paper their performance 
may appeur intolerably bad. But, on the whole, it seems 
that it is better to err on the side of wasting steam at low 
powers rather than high. For let us suppose that the 
engines require 3 lb. per horse per hour at 5000 indicated 
horse-power, and 2} h. at 10,000 indicated horse-power. 
Here the loss is 2500 lb. per hour at the lower power. If, 
on the contrary, the position were reversed, then the 
loss at the high power would be 5000 lb. per hour, or 
twice as great. But, again, it must not be forgotten that 
on a long cruise it might be better to save coal at the low 
than the high powers—because consumption is not then 
measured by hours but by the distance run, while in 
actual warfare the conditions would be often, if not 
always, reversed. 

Various ways out of the difficulty have been suggested. 
One is to provide two sets of engines for each screw. 
and to disconnect the forward set when cruising 
Another is to shut off the low-pressure cylinder, and 
work the high and intermediate cylinders compound. 
Another is to shut off the high-pressure cylinder and 
use the intermediate and low-pressure as a compound 
engine. Another is to lower the boiler pressure, and still 
keeping the three cylinders in use alter the cut-off, so that 
yr, pnt cylinder has something like a 90 per 
cent. admission. All these plans have their advocates. 
To all considerable objections may be urged. Admiral 
Melville, it will be seen, favours the use of triple screws. 
His opinion carries great weight. He has stated his case 
very fairly and fully; and it will be remembered that 
when a paper on triple screws was read before the 
Institution of Naval Architects by Mr. Norton, 
U.S.N., last year, the criticism was half-hearted. 
In a private letter which we have seen from 
Admiral Melville, the following words occur :— 
“We have had but two triple-screw ships built 
for our service. The sailor-man does not take kindly 
to them, and the strongest argument that I have heard 
made by one of our best captains of the line was that he 
felt badly enough with his ship in hand with two screws, 
without having three screws in his head to take care of; 
which argument, to my mind, is absolutely no objection 
at all, as it would only be necessary to have the central 
screw continually going ahead and manceuvre his ship 
with the two wing screws; or, on the other hand, stop 
his centre screw and mancuvre with his twin screw, 
either in action or out of action.” Admiral Melville has 
so fully set forth his arguments on another page that we 
need not reproduce them here, even in part. 

Turning now to the policy of our own Admiralty, we 
find that the fundamental idea has been to depend more 
on a general reduction in the consumption of fuel at all 
speeds rather than on the production of an engine which 
shall be specially economical at, say, a cruising speed. 
There is a popular theory, if we may use the phrase, that 
high-pressure steam must be more economical than low. 
We may admit this, and stil! find the game not worth the 
candle. There are at work now a few merchant steamers 
with quadruple-expansion engines and a boiler pressure 
of 200 lb. or a little over, which are said to be very 
economical in their consumption of coal; but, as we have 
pointed out, this satisfactory result is only secured because 
the engines are always worked under the best possible con- 
ditions, at all events when the ship has cargo on board. 
It does not appear that these can obtain in a fightin 
ship save under exceptional conditions, and in the Britis 
Navy there are, we are happy to say, no quadruple- 
expansion engines. According to Mr. Goschen, most of 
the troubles which have been incurred at sea are due to 
the excessive pressure which came into use with the 
Belleville boiler. So far there is no evidence that any 
economic countervailing advantage has been gained by 
the innovation. The figures given in Mr. Goschen’s 
Memorandum are about as favourable to one type of 
engines and boilers as to the other; and we entirely fail 
to find any evidence to prove that high-pressure steam 
has conferred any benefits at any speeds over steam of 
155 lb. pressure, as heretofore used in the Navy. What 
is the best way of applying power in fighting ships may 
be taken as still an open question; one about which a 
great deal remains to be said. That there are objections 
to the triple screw is certain. So there are objections to 
the twin screw. As far as we can see, the feature cer- 
tainly in favour of the first, is that repairs can be effected 
and adjustments made on the standing engines. The 
efficiency of the ship can be better maintained than with 
two screws. Whether a distinct economy in fuel can be 
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secured as well we are not prepared to say. There is 
every reason to believe that, as far as the consumption 
per indicated horse-power is concerned, there would be a 
saving. But the drag of the idle screw must be taken 
into account; and it has yet to be settled what will be 
the result in fuel consumption per knot—a matter about 
which we possess no information whatever based on 
experience, 
PENALTIES. | 


THERE is a parliamentary Committee of Public 
Accounts of which the world at large knows very little. 
Their second report, just issued, contains matter which will 
not give much pleasure to Government contractors. _The 
report raises the whole question of penalties. It is 
pointed out that the penalties for the non-delivery of 
eleven different destroyers amount at the moment to no 
less than £118,760, while the balance of unpaid purchase 
money is but £100,098. Some of the vessels are seventeen 
months behind time. Again, considerable sums have 
been paid as instalments for certain new pattern 12in. 
guns. On June 13th, 1899, out of a batch of six guns, 
one only, which was approximately eight months in 
arrear of the contract date of delivery, had been proved 
and finally accepted; and that gun, being defective in its 
rifling, was accepted at a reduction of £450, ‘for experi- 
mental services.” In the case of twenty-four 6in. guns, 
the Admiralty appear to have attached the utmost im- 
portance to the delivery of them at contract dates, and 
the contractors fixed a price to meet the circumstances of 
urgency. Every one of them was delivered after the con- 
tract date, the delay varying in the several instances from 
one month to ten months. The full contract price has 
been paid on all but one of them, which had not been 
proved in December last, with an abatement in respect 
of one gun of the sum of £58 on account of defective 
lining. Representations having been made to the 
Admiralty by the Treasury, a reply was received to the 
effect that the whole question of penalties “ is under con- 
sideration.” There the matter rests for the moment. 

The working of penalty clauses in engineering and 
shipbuilding contracts has never been satisfactory. We 
do not refer to the well-known maxim that ‘ equity 
relieves against a penalty,’ nor to the constant question 
whether a penalty ought in particular circumstances to 
be treated as damages only, and, therefore, subject to 
adjustment. The consideration of these questions would 
grow to the dimensions of a text-book. The theory of a 
penalty clause is extremely simple; its operation is sur- 
rounded by difficulties. The purchaser in effect tells the 
contractor that unless the machinery, or the ship, or the 
gun is delivered on or before a certain day he will exact a 
penalty. To this stipulation the contractor formally on 
paper agrees. Sometimes the penalty is a fixed lump 
sum. More generally it takes the form of a daily or 
weekly fine, so much a day or a week being deducted 
from the purchase money for each day or week that 
elapses after a given date without delivery. The inten- 
tion of the purchaser is to ensure the carrying out of the 
contract with due diligence. It is noteworthy that con- 
tracts with penalty clauses are signed daily. The penal- 
ties are incurred, and yet they are very seldom levied— 
we had almost said never levied in full. The reason is 
that the contractor can almost always plead a good 
excuse, and the principle of fair play is so rooted, we are 
happy to add, in the English heart, that even under very 
trying circumstances the penalty clause becomes a dead 
letter. Cases no doubt do occur now and then when no 
valid excuse for non-fulfilment of the conditions of a con- 
tract can be urged, then the penalty is exacted; but on 
the whole these instances are very rare. 

In approaching the question it is necessary to bear 
certain facts in mind easily overlooked. Every con- 
siderable contract extending over a lengthened period is 
in its nature a speculation; in not a few instances so 
speculative that it partakes of gambling. The principal 
elements of uncertainty are the trade unions. Into all 
prudently drawn contracts there is a strike clause intro- 
duced. But the gambling character of a contract often 
takes another form, which is quite independent of trades 
unions. Conditions are laid down which the con- 
tractor believes he can satisfy. He is not sure that he 
can, but he backs his luck. If he does not accept the 
contract some one else will. In these days of close 
competition it will not do to lose a chance. He often 
wins; sometimes he loses. As an illustration of this 
we may cite such a case as the following:—Great 
George-street has a heavy order to give out for railway 
axles. These must comply with special test stipulations, 
and the chemical constitution of the steel is rigidly laid 
down. The axles are to be delivered at a fixed date 
under a heavy penalty. The contract is signed, some 
axles are made and tested, and trouble begins. The test 
conditions and the chemical conditions seem to be 
irreconcileable. The contractor can make axles which will 
pass all the tests, or he can make steel which will satisfy 
the chemists; he fails to combine the conditions—we 
are stating a case which came not long since under 
our notice — only after a great outlay and con- 
siderable delay does he succeed. Meanwhile it 
begins to dawn on Great George-street~ that the 
specification is perhaps not quite what it ought 
to be. It is found that it is next to impossible to get 
axles anywhere which will comply with the conditions ; 
and at last it is made obvious that to levy the penalty 
would be unjust, and the contractor escapes. But this is 
far from always being the case. When business is good 
and makers independent they will not sign contracts with 
penalty clauses at all, a fact which further modifies the 
whole question. Indeed, the advocates of the penalty 
system are met at every turn by difficulties. The subject 
is fraught with perplexities, not half of which we 
can even hint at. One, however, we cannot pass over in 
silence. We refer to “extras.” A contract is signed 
completion of the work is promised on a certain day; but 
while the work is in progress additions are ordered or 
changes are made. Any of these will answer as an excuse 


for delay in the completion of the contract. It is then 
impossible to enforce a penalty. Again, the contractor 
may, out of sheer honesty of purer introduce changes, 
which constitute a breach of contract and render him 
liable to penalties. Two cases may be named as illustra- 
tions. Several years ago an order was given in this 
country by Germany for certain boats. The specification 
was strict. The fittings of the boats throughout were to 
be of galvanisediron. Thecontractor, determined to give 
satisfaction in order to secure more orders, made all the 
fittings of gun-metal. The inspector rejected all the 
boats, and left them on the contractor’s hands. They did 
not comply with the specification. Nor would he take 
them if the fittings were changed. The contractor 
thought himself happy in being permitted to build a new 
set of boats. The second case also occurred several years 
ago, and is well known. Gunboats were ordered by the 
Admiralty. Their machinery must not weigh more, under a 
heavy penalty, than a stated number of tons. A Cheshire 
firm exceeded the weight by several tons. The Admiralty 
levied a penalty of £1000. In the course of a few months 
it was found that this particular vessel was the only one 
of the lot that did not break down, and always gave 
satisfaction. We are glad to add that, under the circum- 
stances, the enforcement of the penalty clause was such 
sharp practice that the money was repaid to the builders. 

The Committee of Public Accounts have only done their 
duty in calling attention to the non-levying of fines by 
the Admiralty; but it will, we think, be found that the 
Admiralty cannot in conscience enforce the penalties. 
The rush of work and the difficulty of obtaining materials 
at any price could not have been foreseen, and certainly 
was not foreseen by the contractors. But this is not all. 
It will be found, we believe, that by far the greater part 
of the delay has been due to the contradictory conditions 
laid down by the Admiralty. Most of the trouble has 
been due to the want of boiler tubes. The Admiralty 
made stipulations which could not be complied with, 
unless Swedish charcoal steel billets were available. But 
the Admiralty, afraid that an outcry would be raised if 
any but British metal was used, prohibited the use of 
Swedish steel. The result has been a deadlock, solved 
generally, so far as we can learn, by the use of Swedish 
pig iron and Swedish ore. The Admiralty dis- 
covered, when it was too late, that their conditions 
could not be satisfied in the time specified. To 
levy penalties under the circumstances would be 
monstrous. Mr. Goschen has made no_ reference 
in Parliament to the fact that it still remains almost 
impossible to obtain tubes for Belleville boilers which will 
comply with the Admiralty conditions ; and it has been 
freely stated that the reason why delay has taken place in 
ordering more cruisers and warships is that boilers cannot 
be delivered for them. Guns and armour can be had, 
but not boiler tubes. The statement may be taken for 
what it is worth; but the admitted fact that the Belle- 
ville boiler depends for its existence on the superlative 
quality of its tubes ought not to be forgotten. We 
strongly suspect that the Admiralty penalties will never 
be paid. Any attempt to exact them would lead 
to the publication of facts which the Admiralty do not 
wish discussed. 


BRASS-WORKERS’ WAGES. 


Prices of engine brasses of various descriptions, and also 
the conditions under which they are produced by many 
thousands of workmen in the leading industrial centres of 
the kingdom, cannot fail to be influenced by the Board of 
Trade arbitration proceedings in the brass-working trade, 
which have been in progress in Birmingham this week. In 
connection with this old standing dispute, advantage is 
being taken of the Conciliation Act of 1896, under which the 
Board of Trade has power to appoint an arbitrator to settle 
matters in dispute between employers and employed, and 
Sir David Dale has been appointed the arbitrator. The 
matter at issue concerns, it will be remembered, the 
demands of the National Society of Amalgamated Brass- 
workers for the establishment of a minimum rate of 
wages and the alteration of certain of the conditions of 
working. The matter is of more than ordinary importance, 
since it virtually amounts to an attempt by the brass-workers 
to introduce the principle of a minimum wage into the 
British brass-working trades, as has been done already to 
some extent in the coal trade, and attempted also in the 
engineering trades. The men’s demands are put forward as 
being based upon two years’ work of a ‘Minimum Wage 
Committee,” representing thirty branches of the trade. The 
men ask for an average advance of about 10 per cent. 
all over the trade,in order that wages may be brought up 
to 6d. per hour, which, with the bonus, will make 
82s. 5d. per week. This wholesale levelling up would prove 
no light matter for the employers, since, taking © Bir- 
mingham alone, to say nothing of other towns in the 
kingdom, there are, it is estimated, 6000 brass-workers, who, 
in order to obtain the minimum wage, would require the fol- 
lowing advances: — 1000, 30 per cent. advance upon an 
average weekly wage of 25s.; 1000, 25 per cent. on 26s. ; 
1000, 20 per cent. on 27s.; 1000, 15 per cent. on 28s.; 1000, 
10 per cent. on 29s.; and 1000, 5 per cent. on 29s. With 
regard to piece-workers, it is recommended that the prices 
should be so revisedas to enable the men to earn without 
help at least 6d. per hour and the bonus. It is proposed 
gradually to raise all day workers to 32s. 5d. per week by the 
first Saturday in September, 1900. These principles of mini- 
mum wage and a general levelling-up of remuneration 
remind one forcibly of the regulations of the Amalgamated 
Society of Engineers, and this similitude becomes still 
stronger when the numerous democratic new “rules 
and regulations’ now also demanded by the _ brass- 
workers, are examined, with reference to apprentices, over- 
time, &c. Not exactly the eight hours day, but something 
like it, is foreshadowed in the requirement that not more 
than fifty-four hours shall constitute a week’s work. As in 
the case of the engineers’ dispute, so now, the employers are 
obliged to make some stand in the interests of the trade 
against the too impetuous progress of trades unionism; and 
they therefore ask:—(a) “That the present bonus be 
reduced unless it is universally paid; (6) that employers be 
at liberty to engage non-union men, paying them the full 
bonus, if they think fit; (c) that there shall be no responsi- 


bility on the — of the employers to ascertain whether any 
of their employés are members of the National Society of 
Amalgamated Brass-workers ; (d) ros i no interference by the 
National Society of Amalgama Brass-workers in the 
internal management by an employer in his factory can be 
recognised.” Sir David Dale’s decision, which it is under- 
stood will not be given for some time, will be awaited with 
considerable interest by the employers in the engineering and 
other industries as well as in the brass trades proper, since 
upon it will depend the question of the spread of some of the 
most up-to-date and trade injuring trades union pririciples 
among this very numerous body of British workers. 


AMERICAN RAILROAD CONSTRUCTION. 


Ir was a foregone conclusion that, with trade remarkably 
active and earnings correspondingly good, railroad construc- 
tion in the United States would be above the average. 
During the first half of this year 2025 miles of new per- 
manent way were laid by 190 companies, and it is estimated 
that the total addition for the twelve months will be not 
less than 5000 miles, while it may even reach 6000 miles. 
There is always greater progress in the second half of a given 
year, the weather conditions being, as a rule, less favourable 
from January to June than from July to December. Last 
year, for instance, the mileage added in the first half-year 
was only 1181, while the figure for the entire year was 4569 
miles, the highest since 1892. The improved industrial con- 
ditions, as we have said, are responsible for the improvement, 
and as there is no recrudescence of a mania, the situation is 
fairly healthy, especially as the bulk of the new mileage 
represents additions to existing systems rather than new 
ventures of the dubious character floated a decade or more 
ago. The average annual additions during the five years to 1898 
scarcely exceeded 2500 miles. Twelve years ago the total was 
something like 10,000 miles annually, and the figure was not 
an isolated one, but represented the average for several years 
before. The amount of share capital at that time was 
increasing by three or four hundred millions of dollars a 
year. The funded and floating debts were run up with a 
rapidity out of all proportion to the amount spent upon the 
railroads, either in their construction or maintenance. 
Things have not yet reached the ideal stage in America, 
but at least they have mended very considerably. As 
for the current half of this year, the prices of materials 
may exercise some repressive effect. It is thought, 
however, that the railway companies will be able to make 
special terms with the iron and steel companies; and 
it is at least possible that the upward movement in the 
metal market during the pr year or so may to some 
extent be a consequence of the previous placing of large con- 
tracts for, say, railway metals. A leading authority on the 
other side assures us that there is nothing wild or speculative 
about the present work; and this being so, the cost of 
materials will play an important part in determining the 
number of miles to be added. Though prices of steel billets 
and other articles of iron and steel have so severely declined, 
steel rails are still maintained at the high figure of 25 dols. a 
ton. ‘ With rails lower,” it is added, ‘‘ we may be sure that 
construction would be greatly stimulated, and this remark 
applies not merely to steam roads but to proposed electric 
roads. We have heard of a great many cases where the 
building of such electric lines, which now form such a feature 
of inter-urban transportation, has been deferred awaiting a 
recession in the cost of materials.”” Meantime, the last 
annual report of the Inter-State Commerce Commission 
helps to a fair notion of the degree of material prosperity 
of the country’s railroads as a whole. The gross earnings 
from the operation of railways covering an operating mileage 
of 187,534 miles were 1,313,610,118 dols., being an increase of 
66,284,497 dols. The working expenses were 856,968,999 
dols., or 38,995,723 dols. more than for the previous twelve 
months. It is-an unsatisfactory feature that over 59 per 
cent. of the amount of capital received no dividend—a fact 
referable to the excesses of the years gone by. 


J. GRANT BIRCH. 


WE regret to announce the death of Mr. J. Grant Birch, 
at the age of fifty-three. In this gentleman China has 
claimed another victim, and Britain has lost a loyal and 
most patriotic son. Letters written by him during his 
frequent journeyings in China show his intimate knowledge 
of Chinese politics, and foreshadowing later untoward 
events. In this last fatal journey he lost his life by drown- 
ing through the wrecking of the raft on which he was 


J. GRANT BIRCH 


travelling on the Yellow River, on his way from Lanchow to 
Pekin, where he had intended making strong representa- 
tions with a view to the opening of the Yang-tse Valley by 
railways—a subject on which he was fully informed, and 
which he advocated in the interests of his country. A 
further tribute is due to Mr. Birch’s memory in connection 
with the Soudan expedition, which was rendered possible 
only by the desert railway from Wadi-Halfa to Abou-Hamed. 
Almost the whole scheme of this railway followed a plan 
drawn up in great detail by Mr. Birch, and submitted by 
him to Lord Cromer several months before the first advance 
to Dongola, 
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TEST OF CAMMELL ARMOUR PLATE 


TESTS OF A CAMMELL’'S 4iy. K.N.C. PLATE. | 


WE give herewith the results of a remarkable double 
firing test applied to a 4in. Krupp non-cemented plate of 
Messrs. Cammell. This class of plate is used for our thinner 
shields; and still more used on the Continent for inland 
defences. It combines a surface water hardened to a con- 
siderable extent with great toughness. By the term “ this 
class’. we do not mean to imply Krupp non-cemented plates 
necessarily, but tough steel, to which as hard a surface can 
be imparted as is feasible without cementation. The Krupp 
plate is a fine kind of the class, and this specimen a very fine 
sample. These plates are generally passed into the service 
on resisting the attack of Palliser projectiles only, but pro- 
jectiles of a large calibre compared with the plate’s thickness. 
Here the plate, which is din. thick and 5ft. square, was first 
attacked on the Nettle on February 2nd last by three 
rounds from a din. breech-loading gun fired as below :— 


3 é | 22 | | 
s | 4 | 38 | 
Ibs. Tbs foot- foot- | inches. 
ds.| tous. 
(1) .. | 10S.P. | Palliser | 50 | 1406 685 | 6-33 1-58 
@) ..) 
15} S.P.| Ditto | co | 1750 | 1061 | 8-79 2.2 
..J 


Fig. 1 shows the plate after this attack, which has been com- | 
pleeey resisted. We need not-say that the Palliser projectiles | 
reak without delivering the full energy indicated in the table 
above at the point ofimpact. The severity is increased by the | 
fact that the calibre of the projectile-and total energy is un- 
usually large compared with the plate...’ It was, however, in this 
instance decided to try how the plate would bear a further | 
test with the 4°7in. gun firing steel armour-piercing projectiles, | 
as shown in the table below, the firing being carried out on 
Whale Island on March 23rd, 1900. - 


2 | | ge 28] | 
| & | | 28 | S82 
Tbs. | foot-. | foot- | inches. 
iseconds.| tons. 
ee a 1720 | 923 | 8-38 | 2-10 
@ -- coraite, shell 1753 | 959 | 8-64 | 2-16 
(3) plugged | | 962 | 8-65 | 2-16 
1813 | 1026 | 8-09 2-27 


Figs, 2 and 3 show the front and back‘of the plate after 
this second trial. In Fig. 8 the four rounds just fired only 


are numbered, but the points of impact of the former test 


are distinctly visible, and may be easily found by comparing | The second test is satisfactory, not merely as showing how 


1 and 2 together, when the 1 of the first series will be seen a much this plate bore with success, but further in checking 
: the value of the usual test 


with Palliser projectiles, a test ae 
which is, we think, open to pikes 
objection on the ground of 
uncertainty, though probably 
sufficient as here illustrated. 


IMPROVEMENTS ON THE NEW 
YorkK TRAMWAYS.—The company 
owning nearly all the tramways 
in New York has decided tu 
spend about £2,000,000 in im- 
provements and extensions. The 


to be run interchangeably over 
any line, and will greatly increase 
the facilities on Broadway in the 
busy hours of the day and after 
the theatres, Electric traction 
or compressed-air cars will be in- 
troduced on 34th-street, and the 
permanent way of the 28th and 
29th streets will be rebuilt: with 
Qin. girder rails. The present 
line was built for horse cars, and 
is entirely too light for the com- 
pressed - air cars which have 
superseded them. Several new 
links and extensions are to be 
built to completethe system and 
shorten some of the routes, while 
some new suburban lines of con- 
siderable length will be built. 
These will be operated on the 
overhead trolley wire system. 
The city authorities will not allow 
the use of this system in the city 
streets, either in the business or 
residential districts. On its main 
city lines, therefore, the company 
uses the underground conduit 
system. On the transverse lines, 
or ‘“‘crosstown” lines runni 
east and west, however, wh 
act as feeders to the main lines 
running north and south, the 
company has adopted the policy i 
of using compressed-air cars, as ‘ane 
the cost of conduit construction, om 
and the consequent re-laying of 

gas and water pipes, &c., all 

along the streets, is too high in 

greene to the traffic on these 

ines. The horse 

tramway was built in 1885, in the 

face of claims that the street 

traffic was so heavy that a tram- 

way could not be operated. In 
afew years the tramway traffic Bis 5 
had increased so much that cable traction was employed, and 

now in 1900 the line is being rebuilt for electric traction on the 
underground electric conduit system. 


little below No..4 and rather to the right; No. 2 to the tight 
and below the chalk figure 1;- and No. 3, which has scaled off 
to the left and below No. 1. 
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LONDON TRAMWAY EXTENSIONS. 


Apart from the metropolitan tramway projects which are 
receiving the sanction of Parliament in the present session, 
the London County Council has under consideration other 
schemes which it is intended to embody ina Bill for intro- 
duction in the session of 1901. These proposals relate both 
to extensions and doublings of lines in connection with the 
tramways leased by the Council to the North Metropolitan 
Tramways Company on the north of the Thames, and the 
London County Council tramways worked by the Council on 
the south side of the Thames, and to the construction of new 
lines not to be immediately connected with either of those 
systems. -The schemes provide for the construction of new 
tramways of a total length of 16} miles on the north side of 
the Thames, at an estimated cost for tramways and paving 
and other works of about £461,300, and of £544,360 for 
widenings ot streets. The total length of tramways 
proposed on the south side of the Thames is twelve miles, 
and the cost of construction and paving works is calculated 
at £374,500, and that of widening the streets is estimated at 
£449,400. In a report by the Highways Committee it is 
stated that the new lines, which will be connected with the 
system leased to the North Metropolitan Tramways Com- 

ny, will be constructed for horse traction unless effect has 

n given to the provisions in the company’s lease relating to 
the conversion of the system from horse haulage to electric 
traction. The estimates provide, however, for the laying of 
rails of sufficient weight to allzw of their being used for 
electric traction when that meihod has been adopted on 
those tramways. An exception .o the horse-traction policy 
is, however, proposed in the case of the tramway in the 
Archway-road, which line will practically be an exten- 
sion of the tramway terminus in that road to the 
county boundary, and will probably be connected with 
the light railways promoted by the Middlesex County Council 
from that point to Finchley and beyond. As the Middlesex 
Council intends to introduce electric traction for the 
— of the light railways, it is considered expedient that 
the new Archway-road line should be constructed for a 
similar system. It is intended to construct according to 
some method of electric traction the proposed new lines 
which will be intimately connected with the London County 
Council tramways, or which, being for the present detached 
from them, coal be worked by the Council independently of 
any other system of tramways. In addition to the new 
tramways, eight short junctions are€proposed so as to 
facilitate an interchange of traffic between the Council’s 
tramways and other lines likely to be acquired within a short 
period. Excepting these short junctions, the following is a 
complete list of the projected new tramways :— 


North of the Thames. 


(1) Archway Tavern (tramways terminus), to the county 
boundary in Archway-road. 

(2) Seven Sisters-road (existing lines) vid Amhurst Park, to 
Upper Clapton-road (existing lines). 

(3) Mildmay Park (existing lines), westward, to Ball’s Pond- 
road (existing lines). 

(4) Harlesden (near the County boundary), vid Scrubb’s- 
lane, Wood-lane, Shepherd’s Bush-road, Brook Green-road, 
and Fulham Palace-road, to Putney Bridge. 

(5) Uxbridge-road (near the railway station), vid Rich- 
mond-road, Netherwood-road, and Westwick-gardens, to 
Shepherd’s Bush-road. 

(6) Brook Green-road, at its intersection with Hammer- 
smith-broadway, vid that thoroughfare to Glenthorne-road 
(London Unitéd Tramways). . 

(7) Victoria Embankment (Blackfriars end) vid Victoria 
Embankment, Victoria-street, Buckingham Palace-road,Com- 
mercial-road, Bridge-road, and Chelsea Embankment, to the 
northern end of Battersea Bridge. 

(8) Battersea Bridge, vid World’s-end-passage, Chelsea 
Embankment, New King’s-road, King’s-road, and Putney 
Bridge-approach, to and over Putney Bridge. 

(9) Hampstead-road (tramways terminus), across Euston- 
road and along Tottenham Court-road, to a point near Oxford- 
street. 

(10) Theobald’s-road (tramways terminus), vid Vernon- 
place, Bloomsbury-square, Hart-street, across Oxford-street, 
and along Shaftesbury-avenue, to Cambridge-circus. 

(11) Farringdon-road (present lines), along that thorough- 
fare, to the City boundary. 

(12) Victoria Embankment over Westminster Bridge to 
Westminster Bridge-road (L.C.C. Teamways terminus). 

(13) Chelsea Bridge (north end) vid Grosvenor-road, to a 
point near Lambeth Bridge. 


South of the Thames. 

(14) York-road, Wandsworth (South London Company’s 
lines), vid the new street in course of formation between 
York-road and Red Lion-street, along Red Lion-street, across 
High-street, along South-street, Garratt-lane, and Defoe- 
road, to High-street, Tooting pee lines). 

(15) St. John’s-hill (South London Company’s lines), vid 
Strath-terrace, Bolingbroke-grove and Bellevue-road to the 
— Tavern, at the junction of that road and Trinity- 
road. 

(16) Battersea Park-road (South London Company’s lines), 
along Albert-road to the foot of Albert Bridge. 

(17) Camberwell Green (L.C.C. lines), vid Denmark-hill, 
Champion Park, Grove-vale, Lordship-lane, and London- 
road, to Devonshire-road, Forest-hill. 

(18) Goose Green, vid East Dulwich-road and Peckham 
Rye, to the junction of Hall-road and Stuart-road, Peckham. 

(19) Southwark-street (South London Company’s lines), at 
Hop Exchange corner, vid Southwark-street, Stamford-street, 
York-road, and across Westminster Bridge-road, thence 
(single line) to Lambeth Palace-road (same company’s lines), 
and returning vid Stangate over a proposed connection 
between L.C.C. lines and the company’s lines near Westmin- 
ster Bridge-road. 

(20) Waterloo-road (L.C.C. Tramways terminus), along 
that road to a point opposite the York Hotel. 

The tramway proposals have raised an important question 
of principle, namely, the practice to be adopted by the 
Council in connection with the widening of thoroughfares 
necessitated by the construction of tramways, and by the 
requirements of the general through traffic. In reporting 
_— this question the Improvements Committee state that 
they have proceeded on the basis that there are certain 
street improvements which are entirely necessary for the 
accommodation of the general traffic along the thoroughfares, 
quite apart from tramway traffic. In the second place some 
improvements are necessary in order to meet the needs, partly 
of the general through traffic and partly of the tramway 
trafic ; and thirdly, there are certain cases where it is quite 


unnecessary to widen the streets for the purpose of the 
general traffic, the existing width being sufficient, and any 
widening, therefore, would be entirely for the assistance of the 
tramway. The Committee express the opinion that no part of 
the cost of acquiring the property for improvements which rank 
under the first head should be charged to.tramways account, 
that the cost under the second head should be charged partly 
to the account of improvements and partly to the ee 9 
account, and that the cost under the third head should 
allocated entirely to the tramways account. Proceeding on 
this basis, it is found from a careful examination of the 
before-mentioned tramway schemes that of the six Fat 2g 
involving the acquisition of property and the widening of 
the thoroughfares, none come under the scope of the first 
class, but five fall within the second category, and one within 
the third. It is proposed to seek parliamentary powers to 
carry out the street widenings in the five cases, subject to the 
local authorities affected undertaking to contribute one-third 
of the net cost, and in the sixth instance at the sole cost of 
the County Council. It had been intended to bring forward 
other tramway proposals, but these have for the present been 
abandoned in consequence of the refusal of the local autho- 
rities concerned either to contribute towards the outlay on 
the street widenings or to sanction the proposed tramways. 
After a long discussion the County Council at the meeting on 
Tuesday approved all the above-mentioned schemes, and 
decided to apply for Parliamentary powers in the next ses- 
sion to carry them into effect. 


DOCKYARD NOTES. 


Tue following items re the newest Thornycroft destroyers 
in service may be of interest. They refer to the Desperate 
class, launched in 1896, and now all doing or having done a 
good spell of service—a different thing to trial trips :— 


Speed at power .. .. .. . 174 knots 
” ” ” 


The engineering complement is one engineer officer, four 
engine-room artificers, including a chief, three chief stokers, 
three leading stokers—two of them first-class—and twenty- 
seven ordinary stokers. 


At least one valuable experience has been gained by the 
maneceuvres. Owing to the rules and other causes many 
cruisers had to put to sea and go full speed with bunkers 
more than half empty. It is a great deal easier to get coal 
from full bunkers than from depleted ones, and in some ships 
the bunkers had very nearly to be scraped. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE RIEKIE COMPOUND LOCOMOTIVE, 


Sin, —Mr. Twinberrow’s letter is a rather surprising contribution 
to the literature of the steam engine ; and if | might venture to 
do so without giving offence, I would recommend him to study the 
compound locomotive a little further than he has yet done. The 
simple cock by which steam is to be admitted for starting pur- 

s to the low-pressure cylinder would have been used long ago, 
if it were possible. To say the least, it would mean blowing the 
low-pressure cylinder covers off now and then. 

So far as I can understand Mr. Twinberrow, he fails to see that 
Mr. Riekie has made a most economical and satisfactory engine. 
In theory, he says, the engine is all wrong. He does not see that 
if that be so, which I deny, it is so much the worse for the theory. 

No locomotives are worked compound to diminish cylinder con- 
densation. The range of temperature theory has long been ex- 
ploded by facts. nog ate is used, first, to distribute the 
application of power better; secondly, and most important, to 
exhaust at a low pressure ; thirdly, to augment the cylinder capa- 
city of the engine, and so secure the low-pressure exhaust. 

ecisely the same economical results would be had with single 
cylinders, but they would be too large, and the link motion is not 
suitable for a short, early cut-off. The large cylinder getting full 
steam would strain the whole engine, heat the bearings, and tend 
to break the crank shaft and slip the wheels. "Thee large 
cylinders have always been failures—not in economy, but in com- 
plying with working conditions, 

Mr. Riekie has produced an engine with a good turning mo- 
ment and very large cylinder capacity, which is of the simplest 
possible construction, and Mr. Twinberrow will have to advance 
some argument not yet stated before he will persuade the world to 
the contrary? RaDIx, 

Glasgow, July 30th. - 


Sir,—It seems to me that your correspondent Mr. Twinberrow, 
in your impression of the 20th inst., has entirely overlooked the 
main advantages of Mr. Riekie’s engine. 

The arrangement of two large high-pressure cylinders with one 
low-pressure, the relative area of the two former being to the 
latter cylinder as 1 ; if, has been adopted, not primarily to secure 
facility in starting, although this is an advantage not to be de- 
preciated, but to obtain more duty out of the steam, and to have 
an engine whose wear and tear bill shall be considerably reduced 
by having the power equally distributed over three cranks at 120 


d 

fo illustrate the matter, take the case of asimply engine cutting 
off in ordinary working at from 20 per cent. to 25; a 28hin. low- 
pressure cylinder is now added, the cut-off in the high-pressure 
cylinders 1s kept the same as befcre, but the boiler pressure is 
increased to the extent of the receiver pressure, which represents 
the back pressure on the high-pressure pistons, 

At a cut-off of 20 per cent. or slightly more, the low-pressure 
cylinder performs the work of one high-pressure cylinder; in 
other words, by increasing the boiler pressure to the extent of the 
receiver pressure, and adding this one low-pressure cylinder, 
about 30 per cent. more duty. is obtained from the steam, neglect- 
ing the slight increase in weight of steam due to the boiler pres- 
sure being raised about 301b., to an extent equivalent to the re- 
ceiver pressure. Moreover, if the engine be notched up until the 
receiver pressure falls to 10 lb., the low-pressure cylinder will still 
find it sufficient to turn to account and exhaust it at a pressure of 
about 4 1b., because, due to the two successive exhausts of two 
high-pressure cylinders into a low-pressure one, only one and 
a-quarter times their combined capacity, the receiver pressure is 
constant, there being no drop. 

Mr. Twinberrow is quite correct in his remarks as to the effect 
of much increasing the cut-off in the high-pressure cylinders ; the 
low-pressure cylinder would then perform far more than its due share 
of the work. But Mr. Riekie’s engine exertsa maximum power at a 
25 per cent. cut-off when the work is equally divided amongst the 
three cylinders, and in practice it is seldom found necessary toexceed 
this; moreover, in the engines working in India, and as described in 
THE ENGINEER of the 20th inst., the cut-off is kept as constant as 
— from 20 per cent. to’25 per cent.; the work of the engine 

ing governed rather by the regulator than the reversing lever ; 
full boiler pressure is, however, maintained. With a partially- 


closed regulator the steam is superheated to some extent by the 
wire-drawing. 

Comparing the three-cylinder system with a two-cylinder com- 
pound, supposing the latter to have one 18in. high-pressure 
cylinder and one 28}in. low-pressure, which gives to the t-named 
cylinder a capacity two and a-half times that of the high-pressure, 
a very ustial proportion; and supposing the ciit-off in the high- 
pressure cylinder to be at 50 per cent. of the stroke, it will then 
use the same volume of steam as the two high-pressure cylinders 
of the three-cylinder system cutting off at 25 per cent. supposing 
the steam to expanded down to the same exhaust pressure in 
eachcase. From-which engine has the most duty been derived from 
the steam ? 

In the three-cylinder engine the same volume of steam has been 
used as in the two-cylinder ; it is exhausted at the same pressure, 
but in place of acting on two pistons, it has acted on a much larger 
surface, the combined area of the three pistons being about 28 per 
cent. more than the two. _It is true that the two-cylinder engine 
will gain somewhat in having less condensation, but the Riekie 
engine, on the other hand, has no drop in the receiver. Again, 
the three-crank engine with cranks at 120 deg., two of these always 
being in useful action, one pulling and the other egy has 
advantages over any two-crank engine, whether it be a case of 
grade climbing or smoothness of running, with a minimum of slip, 
and consequent reduction in wear and tear. : 

As regards the four-cylinder compounds, so far as economy is 
comers it is difficult to see where they can exceed the two- 
cylinder. 

With respect to the application of Mr. Riekie’s system to marine 
and other engines, “‘ torque ” has little or nothing to do with it, it 
is principally a question of economy. : 

Henry V, ARUNDEL, 
20, St. Oswald’s-road, West Brompton, 8. W., 
July 


BRITISH TRADE AND MANUFACTURERS. 


Sir,—In your issue of June 29th your correspondent ‘Digna 
Sequamur,” who describes himself as “‘the locomotive superin- 
tendent of a railway within the confines of the country ruled over 
by the Viceroy of India,” relieves himself of much invective against 
the British manufacturing engineers. 

Until now I think British manufacturers have loyally passed all 
their quotations for India or colonial railway requirements through 
the Indian-office, the Agent-General, or the Board of Directors, as 
the case may be, or through their consulting engineers, but ‘‘ Digna 
Sequamur ” wishes British manufacturers to approach the locomo- 
tive superintendents direct with at least priced catalogues and pre- 
liminary quotations, 

Feaslly, I believe no harm and possibly some benefit might 
result to our home industries by the adoption of the advice of the 
man on the spot, but unfortunately ‘‘ Digna Sequamur” does not 
seem to be aware that the consulting engineers in this country can, 
by the restriction of the number of sub-contractors or by the in- 
sertion of stringent test requirements in their. specifications, 
materially increase the cost of production, and at the same time 
add oer to the time required for the manufacture of any 
article. 

It is becoming daily more and more evident that our Great 
racy psi engineers are asking British manufacturers to quote 
for the supply of articles to conform with their own ‘‘cast iron” 
specifications, while they are willing to accept the same articles, 
or have received instructions from abroad to receive them, from 
American manufacturers to their own designs and specifications. 

I think British manufacturers are now entitled to demand that 
the consulting engineer for colonial and Indian railways should be 
required to reside where he can be in immediate touch with the 

urchaser, in other words, that his place of business should be in 
ete or in India, rather than at Westminster, 

The alternative to this is that the consulting engineer should be 
dispensed with altogether, to the freedom and expansion of British 
colonial trade. Farr TRADE, 

London, July 31st. 


NICLAUSSE BOILERS. 


Sir,—My attention has been called to a letter in your issue of 
the 27th, from Messrs. Willans and Robinson, Limited, stating 
that the Spanish cruiser Cristobal Colon, which was sunk in Cuban 
waters, had left her builders’ hands very shortly before, and in an 
unfinished state. Permit me to say that such statement is entirely 
contrary to the truth. 

The vessel and machinery were complete when the trials were 
commenced in April, 1897. She went through an exhaustive series 
of trials at Genoa, developing considerably more than the contract 
—. and finally left that port on the 13th of June, 1897, being 
absolutely complete in every respect, with the exception of her two 
large Armstrong guns, which the Spanish authorities refused to 
accept. She eventually left Spanish waters with the rest of 
Admiral Cervera’s fleet ten months later, and was sunk after the 
battle of Santiago on July 3rd, 1898. 

It is also stated that the boilers were ‘in the hands of un- 
trained firemen,” but surely they must have known something 
about them after firing them for nearly twelve months. 

Genoa, 31st July. C. DE GRAVE SELLS, 


WASTE OF WATER AND ITS PREVENTION. 


Sir,—Your correspondent “ Distribution” states that ‘‘a waste 
meter diagram can only indicate that there is a waste in the dis- 
trict which it serves. It cannot tell the street.” Telling the street 
—if properly used—is exactly what it does do. It also tells the 
amount of waste in the street. These are two important pieces of 
information. If it be known that in Street 250 gallons per 
hour are being wasted, the day inspector, without the need of 
outside a or hydrophone, examines the houses in 
Street until he has found waste to the extent of 250 gallons per 
hour. This may be in the first dozen houses or less, and he need 
examine no further. What a saving of time and of annoyance to 
householders is thus effected! But better than this, the meter 
diagram tells the inspector where not to go, by showing in what 
streets there is little or no waste, thus again saving time and un- 
necessary annoyance to householders. bo ne this system with 
house-to-house inspection, or with hydrophoning every outside 
stopcock, and the saving in time is very apparent. Then, again, if, 
when a diagram is examined, the district is found comparatively 
free from waste, no examination of fittings whatever is needed, to 
obtain which satisfactory information probably a thousand applica- 
tions of the hydrophone would have been needed. Many more 
—_ of the use of waste-detecting meters might be given. 

Town Hall, Leamington. W. DE NORMANVILLE, 


ALLOYING CAST IRON WITH ALUMINIUM. 


Str,—In reply to ‘‘L. W.’s” inquiry, I would advise using 
ferro-aluminium as the best means of alloying with cast iron ; itis a 
composition of iron and aluminium. I have found it to alloy fairly 
well, by first putting the ferro-aluminium in a ladle and pouring 
molten iron in afterwards. To alloy pure aluminium with iron it 
is wes to stir constantly the two metals while running out 
of the ladle; even then the aluminium is likely to be found on 
top of casting. 

rimsaran, by Kidwelly, 
South Wales, July 31st. 


H. SIDDLE. 


Nava ENGINEER APPOINTMENTS.—The following appointmen 
have been made at the Admiralty :—Fleet Engineer: Robert 8. G. 
Norgate, t6 the Vivid, additional for the Forth. Staff ineer : 
James Ryan, to the Vivid, additional. Chief Engineer: Richard 
Collingwood, to the Northampton, additional, for the Cleopatra, 
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THE SIBERIAN RAILWAY. 


Tux following interesting details are taken from the survey 
of Siberia-and the Siberian Railway, which has been drawn 
up for the Paris Exhibition by the Imperial Commission 
charged with the construction of the railway :— 

Up to the beginning of the present year, i.e., within nine 
full years since the work of construction was commenced, 
the rails had been laid for a total distance of 3375 miles, 
which represents a yearly average of 375 miles. This result 
is to be regarded as highly satisfactory in view of the 
immense difficulties which had to be overcome in crossing 
the governments of Tomsk and Yenisseisk and the district 
of Transbaikalia, which is so frequently subjected to inunda- 
tions. Siberia is a singularly well-watered country, and thus 
the total length of the bridges which had to be built 
amounted to thirty miles. The largest of these bridges is 
that over the Yenissei, which is 2520ft. long, and has a 
span of 420ft. From the point of view of quickness of con- 
struction the Siberian Railway stands unrivalled, for it sur- 
passes the Canadian Railway in this respect. The latter 
railway, 2920 miles in length, was ten years in being built. 

With the opening of navigation during the past spring, un- 
interrupted steam communication between the railway 
system of Europe and Vladivostock was rendered possible, 
partly by rail and partly by steamer, according to the following 
line of route. From Cheliabinsk, the first station in Western 
Siberia, by rail vid Omsk, Tomsk, and Irkvtsk, to Sretensk, a 
distance of 2762 miles. This section of the journey com- 
prises the passage of Lake Baikal just beyond Irkutsk. For 
this passage ice-breaker ferries have been specially built, and 
they are capable of transporting a complete railway train 
across the lake. From Sretensk to Khabarovsk by steamer 
down the rivers Chilka and Amur, a distance of 1443 miles, 
and lastly, from Khabarovsk to Vladivostock, by rail a dis- 
tance of 4854 miles. The entire journey now takes rather 
more than seventeen days. 

With a view to rendering the railway journey across Siberia 
as comfortable as possible, a special service of express trains 
is running between Moscow and Irkutsk. Nothing is want- 
ing in these trains to minimise the tedium of the journey, 
for they contain sleeping-cars, restaurants, libraries, cars 
fitted with gymnastic appliances, and pianos, while the 
attendants are able to speak various languages. In fact, the 
general comfort of these trains far surpasses that afforded by 
the ordinary express trains running in Europe. The journey 
from London or Paris to Vladivostock now takes 244 days 
instead of 42 days, vid the Suez Canal, tothe Far East. This 
great saving of time will be increased considerably so soon as 
the railway running round the southern end of Lake Baikal 
is completed. This railway was begun in 1899, as the 
authorities had then become alive to the great inconveniences 
likely to arise from the enforced ——~ of the lake, and is 
1574 miles in length. It is rapidly approaching completion. 

In 1897 a Russian private company undertook the con- 
struction both of the Manchurian Railway, 960 miles in 
length, and of its southern branch line, miles in length. 
It is highly probable that the recent outbreak of disorders in 
China will hinder the progress of the work on both these 
lines. The latter line will be of immense importance to 
Russia, seeing that when it is completed it will be the 
shortest route between the Siberian main line and Vladivos- 
tock and the ice-free harbours of Port Arthur and Dalny 
(Talien-Wan). With the completion of the above-named 
lines, the oceans that wash the shores of Western Europe 
and Far Eastern Asia will be connected by through railway 
communication, and the total length of the Siberian Railway 


and of these branch lines will amount to 5542 miles, The 
best route for journeying from ocean to ocean will then be as 
follows:—Havre, Paris, Cologne, Berlin, Alexandrova, 
Warsaw, Moscow, Tula, Samara, Cheliabinsk, Irkutsk, and 
Vladivostock, a total distance of 7467 miles. Six-sevenths of 
the journey will be on Russian territory, i.c., 4067 miles on 
the Siberian system, and 23 miles on the railways of 
European Russia; the remaining one-seventh part of the 
journey will be divided as follows:—France, 300 miles; 
Belgium, 100 miles; and Germany, 667 miles. The line 
between Perm and Kotlas is used for goods traffic and for 
opening up communication with the markets of Western 
Europe. The rate of increase in the traffic on the Siberian 
Railway is seen clearly from the following figures, which are 
the returns for the three summer months of the respective 


years :— 
1895 211,000 passengers .. 56,509 tons of freight. 
1896 417,000, 181,471 ,, 


Among articles of export, corn takes the first place, being 
42 per cent. of the total exports. In the second rank are 
meat, poultry, and butter, which are conveyed chiefly for the 
London market in special trains fitted up with refrigerators. 
Then follow tallow, leather, wool, and eggs. Tea forms a 
special item of the freight; its volume rose from 27,619 tons 
in 1897 to 35,397 tons in 1898. 

The average rate of speed attained by the passenger 
trains on the Siberian Railway is 234 miles an hour. At 
this rate the journey from Moscow to Vladivostock or Port 
Arthur, a distance of 53334 miles, will take ten days; the 
cost of a first-class ticket by the express trains, inclusive of 
sleeping car, will be 115 roubles, or £12 3s. 6d., under the 
differential tariff now in use. At the same rate, and under 
the same ccnditions, the journey from London or Paris to 
Shanghai will take sixteen days at a cost of 320 roubles, or 
£34, instead of the present journey of from thirty-four to 
thirty-six days at a cost of £95 12s. 6d. by steamer vid the 
Suez Canal. The authorities are very sanguine of being able 
in time to increase the present rate of speed until it shall 
equal that of the express trains now running in Europe, and 
then the through journey from ocean to ocean and across two 
continents will take only ten days. However, so many 
accidents are constantly occurring, owing to the hasty and 
inadequate manner in which the track of the Siberian Rail- 


way was laid, that almost the whole extent of the line will |. 


have to be re-laid with stouter rails before any rate of speed 
at all ft page oy that of the leading European lines can 
be looked for. The great economic task now before Russia is 
to develop Siberia on sound commercial principles, so that it 
may speedily repay Russia for the immense outlay of four 
hundred million roubles expended in thus bringing Siberia 
into direct communication with the markets of Europe. 

The last number of the official organ of the Ministry of 
Ways of Communications contains the: following details con- 
cerning the construction of the Siberian Railway. On 
January 13th, 1900, the total length of the various sections 
of railway thrown open to regular traffic in Siberia amounted 
to 2723 miles. This mileage is exclusive of 1 miles thrown 
open for temporary traffic upon the main and branch lines. 
the work of construction is being carried on on the line 
between Irkutsk and Lake Baikal, on the Trans-Baikal line, 
on the line connecting the latter line with’ the Chinese 
frontier and on the line connecting the Ussuri line with the 
Chinese frontier. The sum of 8,500,000 roubles has been 
assigned for the work in progress for the present year on the 


L 
135 


West Central and Trans-Baikal sections of the Siberian Rail- 
way. Of this amount 3,000,000 roubles will be expended in 
increasing the carrying capacity of the line for military pur- 
, 200,000 roubles will be spent in developing the goods 
traffic forcommercial purposes, and 3,500,000 roubles will be ex- 
pended in constructing permanent bridges. During the present 
— the following work has been executed : —473,500 roubles 
ve been spent in building stations and dwelling houses on 
the Western Siberian Railway, and 431,000 roubles for 
the same objects on the Central Siberian line. The laying 
of a water supply on the Western Siberian line cost 448,539 
roubles, and the extension of the stations and dwelling-houses 
on the same section cost 694,500 roubles, and 405,050 roubles 
on the Central Siberian Railway. Iron bridges and stone 
watercourses for the Western Siberian line cost 504,982 rou- 
bles. The 181b. rails were replaced by those of 24 Ib. at a cost 


of 1,116,074 roubles for the Western Siberian line, of 837,375 


roubles for the Central Siberian line, and of 405,220 roubles 
for the Trans-Baikal line—100 roubles equal £10 12s. 6d. 
Sooner than was perhaps anticipated, the carrying capacity 


of the Siberian Railway has been put to the test, and its. 


weakness became at once apparent, for it proved to be 
unequal to the task of conveying large bodies of troops. 
Breakdowns of every kind are very frequent throughout its 
entire length, and the initial faultiness of its construction 
ome more and more manifest. The Press of St. Peters- 
burg records many complaints made by the officers and army 
surgeons who have formed the bulk of the — ers from 
Moscow to Irkutsk during the last three weeks. ey com- 
plain in strong terms of the dirt and lack of space in the 
greatly-vaunted trains de luxe, while from other quarters 
complaints have been made of the off-hand manner in which 
the attendants serving on the trains perform their duties. 


Evectric LichtinG IN DuBLin.—The Dublin Electric Lighti 
Committee, acting on the advice of Mr. Robert Hammond, 
M. Inst. C.E., the consulting engineer, have recommended the 
Council to accept the ———. tenders for the plant for the new 
electricity works at Pigeon House :—Polyphase generators with 
compound engines: General Electric Company, Limited, London ; 
Engines: D. Stewart and Co., Generators: Oerliken, 
Switzerland; Amount: £33,061. iler-house plant: Holds- 
worth and Sons, Lancashire boilers, £6653 ; Holdsworth and Sons, 
economisers, £1060 ; Babcock and Wilcox, Limited, water-tube 
boilers, £5278, 

Roor AccIDENT aT ENGINEERING Works.—The new works 
which are being erected by the Sterling Boiler Company, Limited, 
in the Flemington district of Motherwell, were the scene of a 
serious and be alarming accident on the 30th ult. A portion of 
the main buil ing. of the works, consisting of a e covered-in 

» nearly completed, being — minus the cor- 
'y, owing to the 
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be large, but there will be considerable delay in completing the 
wore caused by the damage. 
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giving way of some of the guy-rope . _— of | | 
roofing and standards were kept upright. e steel girder work 
and roof framing were supported on twenty-six columns of about 
30ft. in height, but these columns, it appears, had not at the time 
been yet bolted to the foundations. a something of a 
breeze was blowing, there was nothing like a gale of wind, yet one 
of the guy ropes parted and the western part of the structure 
swayed and collapsed, gradually carrying the other parts with 
it until the whole erection was practically levelled to the ground. 
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horses than to construct a successful substitute for a one-horse 
wagon, and I believe that the data, which I intend to give later 
on, will convince you of the correctness of this opinion. 

Construction.—As regards the construction of steam-propelled 
wagons, we find that in spite of the fact that steam equipment has 
been known for many generations, and wagon building has been 
going on for thousands of years, comparative success has only been 
obtained within the last few years. Messrs. Scotte, and Serpollet 
De Dion in France, were the first to revive the movement, but in 
the last few years more progress was made in England, in which 
country the best steam wagons, so far, have been produced. 
Kasy riding wagons have been constructed for many years, and 
boilers, steam connections, and engines do not give much trouble 
on rock bottom foundations, but when we attempt to locate engine 
and boiler on a wagon, which latter they have to drive without 
suffering from the shock of the locomotion on rough roads, new 
complications arise which are infinitely more important and trouble- 
some than most people believe who have devoted themselves to the 
study of this subject. We find early attempts to effect this com- 

romise in a steam vehicle built by the Ericssons in England in 

830, who placed a vertical engine on the rear of their vehicle, 
and conaiell it up with a long springy connecting-rod to the front 
wheels, which acted as drivers, thereby preventing excessive shock 
being transmitted from the wheels to the engine. 

Wheels in themselves are far more important problems than is 
generally believed. My opinion is that at the present day no form 
of rubber tire will give satisfaction on a commercial wagon intended 
to carry a net load of, say, one ton or more. The rubber tire is 
not only expensive, but gives poor satisfaction under the combined 
action of great weight and speed. Attempts have been made to 
retain the desirable features of a rubber tire, protecting the latter 
with a tire shield of steel, dating back as far as the early 70’s, but 
it would seem that such combinations are just as troublesome to 
maintain. Steel tires, if properly applied to stiff wooden wheels, 
have been proven to stand most severe work, and they afford the 
advantage of strengthening the wheels very considerably. It is 
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Fig. 4- BOILER FLUE CONNECTIONS 


my opinion that well-constructed springs of ample proportions are 
alone the means to lessen the shock to which a wagon wheel is 
subjected. In the case of dished or cored wheels, which I consider 
to be best adapted for heavy work, a steel tire is indispensable, 
since it binds the wheel together and prevents the spokes from 
being torn out when striking an outer obstruction. There is con- 
siderable divergence of opinion as to whether a comparatively 
narrow tire or a wide tire should be used, whether the wheels 
should be small or large, and whether the front or hind wheels 
should be driven or steered. While it is a fact, even in the case of 
motor-propelled vehicles, that the width of the tiresshould besmaller 
on hard roads and greater on soft roads—but not on sandy roads or 
in snow—I think that in the case of steam wagons the total width 
of the tires in inches should be at least twice the number of gross 
tons carried when small wagons are concerned, say of a capacity 
of two tons of net load ; this coefficient of two, to decrease in the 
case of very heavy wagons to one, and even under. 

The reasons why small driving wheels seem to be exclusively used 
on motor wagons are mostly that it is difficult to design large wheels 
which will stand such severe strains as motor wagon wheels are sub- 

ected to. In this case the spokes of the wheel not only support the 
oad, as in a horse-drawn vehicle, but they are more or less affected 
by the action of the — power, and, moreover, there is also a 
tendency to twist them. With the ideal wagon wheel the power 
should be applied directly where the wheel touches the ground. In 
reality we drive on to a spur wheel, or chain wheel, concentric with 
the wheel, but, of course, of a smaller diameter, and such an 
arrangement makes it desirable that the wheel should also be 
small, Another reason making small wheels desirable lies in the 
requirements of the wagon, and the working of a high-s motor. 
In other respects it seems to me that a large driving wheel, say, of 
4ft. diameter, will answer much better than a 3ft. wheel, such as 
has been almost exclusively applied to steam wagons. I consider 
that not only will a 4ft. allow of a more powerful starting torque, 
but it will also save the driving gear, seeing that it does not sink 
in as deep as a small wheel when it passes over a depression in the 


The argument presented 7 advocates of the “front driving” 
system is, that the wagon will steer a straighter course when “the 


wheel strikes an obstruction, for the reason that the front wheels, 
in striking, tend to run over the o ction, instead of being 
forced aside. I have seen such wagons steered behind and in 
front, and my opinion is that any advantage of front driving is 
more than outbalanced by the disadvantages introduced in con- 
nection with awkward location of the machinery. One of the early 
steam wagons was driven by all four wheels, and if such driving 
could be practically effected, I think it would prove an excellent 
feature of a wagon. There are, roughly speaking, two steering 
systems used—steering with a fifth wheel, and, secondly, steering 
with pivoted axle ends. It would seem that the fifth-wheel 
steering ement is more adapted for heavy work, leaving the 
wagon axle unbroken. In reality this system cannot be as satis- 
factorily applied as steering with pivoted axle ends. To effect 
the steering of heivy wagons, spur gearing of suitable purchase 
has to be used, or a worm and worm-wheel device. The latter 
seems to answer in one of the best designed wagons, but I do not 
consider it as desirable as steering by means of spur gearing, since 
it locks the gear, and, besides, causes a severer strain on the wagon 
in case the front wheels strike an obstruction. In rounding a 
curve, the inner wheels necessarily describe a smaller circle than 
the outer wheéls. To make this practicable, the steering device 
has to be correctly designed, and the two driving wheels have either 
to be driven by independent motors or have to be linked together 
by means of a compensating gear, or, as it is often called, ‘ Jack- 
in-the-box.” It will be found that in a heavy wagon, particularly 
one using dished wheels, this driving and the arrangement of the 
compensating gear are rather troublesome, and that there is still 
great scope for improvement in this connection. The transmission 
gear, forming the link between the rear wheels and the engine, 
which is almost invariably in front of the driving wheels, I think 
can only be reliably effected by means of accurate spur wheels, 
immersed in an oil bath. With a steam wagon it is not necessary 
to use any kind of a clutch while running, seeing that the steam 
engine is a very flexible prime mover. Nevertheless, I think that 
a speed-reduction gear, which can be best provided by means of 
two sets of spur wheels of varying diameter, one set stationary, 
the other movable axially on a square shaft, forms a desirable 
adjunct to the mechanism, to be shifted when the wagon is at rest, 
so as to increase its traction power and enable it to negotiate any 
special hill, or extricate the wagon from a bad position. We can- 
not deny that for many years to come, y and hilly roads, or 
deep snow, will be the greatest difficulties to contend with. 1 
attempted on a damp day to take a load of four tons up an incline 
of about 1 in 20, covered with. Belgian blocks, and there was 
trouble with the drivers racing. The engine was geared 1 to 14, 
and the wheels were of 3ft. diameter ; in my opinion, large and 
heavier driving wheels, and a much lower gear-would have taken 
the wagon up. With the slightest turn of the valve, the engine, 
without difficulty, started, and onaccount of the poor adhesion and 
the light machinery, ran away before the inertia of the heavy 
wagon was overcome. 

The next question we have to consider is the boiler and engine, 
machinery with which you are all thoroughly familiar. Among 
the steam wagons built so far, one can notice a great variety of 
boiler designs. The desiderata of a suitable boiler for a motor 
wagon are—that it should be of the greatest safety, of small pt 
portion, quick steaming, and economic. In addition, it should be 
of the simplest ible construction, and free from joints likely to 
work loose by jarring on the road. Pipe boilers, while perhaps a 
little safer than shel! boilers, carrying little water, are, for the 
same reason, undesirable for the varying demands made of a 
wagon boiler. There are other objections to small-calibre pipes ; 
they are necessarily exposed to intense heat and liable to burn, 
and without a large dry tank they will make wet steam. A shell 
boiler, on the other hand, can be made of ample proportions, and, 
if well constructed, and watched during its use, should give no 
apprehensions as to its safety. The water level can be more evenly 
maintained, and this is a point of some importance. I consider a 
superheating device an all-round advantage, provided it is correctly 
applied to the boiler.| In addition to the engine feed pump, there 
should always be a second steam-driven pump instead of an injector, 
which latter, when of small proportions, has not yet been made to 
give satisfaction on a wagon. 

The firing of a wagon boiler can be most easily effected by means 
of an oil burner, and with a steam-governed burner the firing will 
automatically respond to the requirements. However, in addition 
to the inherent disadvantages of using oil, it is difficult to maintain 
the burner in good trim during all kinds of weather, and at this 
stage of perfection oil burners will ‘“‘roar” and occasionally give 
trouble and make smoke. For the latter reasons coal and coke are 
preferable, being besides cheaper in use. Solid fuel can be con- 
veniently stowed away around the boiler, which latter is generally 
fixed in front of the wagon, and if thus located the stored fuel acts 
as a compressible safeguard to the boiler in case of a head collision. 
In using a shell boiler it is found convenient to fire through the 
boiler top—a system originally introduced into steam-wagon practice 
with the De Dion boiler. 

The difficulties with which one has to contend in the use of steam 
wagons are, that they will occasionally show a little steam, and 
during a sharp frost it will be found difficult to prevent a pipe from 
being frozen up. ‘‘ Blowing off” will be found annoying, but this 
nuisance is largely caused by neglect of the driver, and suppressible. 
However, these are difficulties which will be overcome in time ; 
using a condenser there will be practically no visible exhaust in all 
weathers. Condensers, however, are by no means desirable consti- 
tuents of a motor wagon, and I should rather put up with an 
occasional cloud of steam than with a permanent doomet bath, due 
to leaky pipes, and the difficulties in running a condenser. It can 
be well said that difficulties in connection with smoke have already 
been overcome, 

The engine so far used is in almost every case a compound. If 
of vertical design it can be located under the driver's seat ; while 
if of horizontal type it can be suspended from the body. In all 
cases a light and well-designed quick-revolution engine will answer 
the purpose if it is fitted with a reversing gear, and means to admit 
high-pressure steam to the low-pressure cylinder. The cylinder 
ratio should be larger than with stationary practice, seeing that the 
pressure used is higher and that a large low-pressure cylinder 
means a powerful starting moment under live steam, and especial 
care has to be taken to connect the engine to the frame in an effi- 
cient manner. A fly-wheel is sometimes fitted and then used asa 
brake wheel, but I deem it unnecessary. As regards the size of the 
engine, I refer to tables appended. 

Generally it can be observed that most of the wagons constructed 
are by far too light to stand the severe strain of their work. As 
can be seen from the attached tables relating to the running of a 
steam wagon, their cost of actual propulsion per gross ton is by no 
means as important an item as, for instance, in an electric vehicle, 
and one can therefore well afford to provide amply for a durable 
construction. A heavy wagon is just as easy to bring to a stand- 
still as a light wagon—in fact easier, since it may be fitted with 
quicker acting brakes, which, on account of their severe action, 
could not be titted to a light construction. Figs. 1 and 2 show a 
steam truck built for the Adams Express Company and designed 
by the author. 

The idea seems to prevail among some builders of steam wagons 
abroad that the driver should also effect repairs of the machinery, 
and that he should adjust the latter to suit himself. I rather think 
that this theory is against the economical exploitation of such 
wagons, more particularly if they are used in numbers. In the 
latter case a concern would probably house a number of wagons in 
a shed at a distance from their centre of work which would be too 
great to stable horses there. Such a shed would have facilities for 
firing up, taking aboard of hot water and fuel, dropping grates, 
cleaning, and maintaining, which operations could go on partly from 
below and without necessarily interfering with the handling of 


t Fig. 4 shows a boiler with details of flange and flue connecti 
designed by the author. - 


merchandise. A section—Fig. 3—is appended of such a depdt as 
designed by the author. 

ere would be a foreman capable of adjusting the machinery, 
or of replacing defective parts, and the driver would merely have 
to be competent to operate the rn and to take care 
of his boiler. Radical improvements in storage of electricity 
or of compressed gases, or relating to explosive engines, may yet 
put the steam wagon in the background; but judging from accom- 
plished facts, it is so far the most successful wagon for the econo- 
mical transportation of heavy loads. I believe that if the motor 
wagon is given an unobstructed field and ‘“‘ fair play,” it will hold 
its own and oust the horse-drawn truck in short order. The 
change must come, and, with, perhaps, the exception of the har- 
ness-maker, everybody will benefit by it. The main trouble seems 
that educated engineers have so far had little encouragement 
given them to develop the motor wagon, and that the confused 
efforts of amateurs and stock-jobbers have drawn the attention of 
almost everybody to their work, except that of the transportation 
community, who had no accurate data before them to judge of 
the practicability of the motor wagon. Opinions .will, however, 
soon be decided and converge on certain lines, and this once being 
the case many a designer will be saved from exerting himself in 
a wrong direction. 

In conclusion, I would state that the attached tables contain 
some information gained during an investigation covering the last 
nis years, and made in the interests of the Adams Express 

mpany. 

It is only natural that in being permitted to read this oe 
before this honourable body I should return my thanks to 
dent L. C. Weir, who, in granting permission, said : 

‘‘T have no objection to your giving the results of our invésti- 
gations in the manner suggested, and believe, after all, the out- 
come will be beneficial to us, for it will challenge the attention of 
a body of men who are highly capable of understanding the wants 
of carriers of merchandise, and when given a description of what 
has been found by you in our interests in foreign countries they 
will have a foundation for thought, out of which will probably 
come wer ogre J vastly better than anything yet exploited, and 
be a credit to Yankee ingenuity.” - 


(To be continued.) 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


More heavy locomotives.—Two_ exceptionally large and heavy 
goods locomotives have recently been put in service, and indicate 
the tendency of the times in regard to increasing the weight of 
goods trains. The first of these is for the Minneapolis, St. Paul, 
and Sault Sainte Marie Railway, and is of the decapod type, 
having five pairs of coupled driving wheels, and a two-wheeled lead- 
ing bogie truck. It is a Baldwin four-cylinder compound, with 
piston valves and a radial stayed fire-box. It is intended to work 
on a division 165 miles long, with gradients of 1 in 125, over which 
it is to haul trains of 2000 tons behind the tender.” The middle 

ir of driving wheels have bald tires. The other engine is the 
aed ever built, outranking all the monster locomotives which 
have been put in service by American railways within the past few 
years. It is of the Consolidation type, with eight driving wheels 
and a two-wheeled bogie. It isasimple engine, with big cylinders, 
enormous boiler capacity, and a radial stayed fire-box 11ft. long. 
Theappearance of the engine is somewhat peculiar, owing to the huge 
boiler and the comparatively small wheels. The dimensions of 
these two great engines are as follows :— 


Ten-coupled. Eight-coupled. 
Cylinders .. .. .. .. .. 17in. and 28in. x 32in. .. 24in. x &2in. 
Driving wheels 52in, 
Bogie wheels .. .. .. .. 30in. 80in. 
Driving wheel basc.. .. .. 194ft. .. 
Total wheel base .. .. .. 28ft. 24hft. 
Length of engine and tender 69ft. .. 58ft. 
Weight on drivers .. .. .. 190,000Ib. 225,200 Ib. 
Weight of engine .. 214,000 Ib. 250,300 Ib. 
Steam pressure .. .. .. 215Ib. 220 Ib, 
Tubes, diameter .. .. .. 2in. 
Tubes, length .. .. .. 15ft. Tin. lft. 
Heating surface, tubes... .. 2799 sq. ft. 3564 sq. ft. 
Heating surface, fire-box .. 201 ,, 
Heating surface, total .. .. 3000 ,, 
Grate area... .. .. 374 ” ” 

Tender. 

Weight 3 120,000 Ib. 124,000 Ib. 
7000 gallons, 


Marine notes.—The first two steamers for the Pacific service of 
the Great Northern Railway are to be 600ft. long, 70ft. beam, with 
five decks, with a speed of 12 to 15 knots, being built for economical 
service and not for record speed. The Harlan and Hollingsworth 
Company is building three steamers for the New York and Texas 
Steamship Company—Mallory line—to run between New York and 
Galveston ; 400ft. long, 16 knots speed. The company is building a 
280ft. steamer for the New York and Boston line, and a large steamer 
for the Boston and Philadelphia ayy A Company— Winsor line— 
in addition to which it has contracted to lengthen three steamers of 
this latter line. It is also building two more coasting steamers for 
the New York and Baltimore line ; length, 220ft. over all, and 205ft. 
between perpendiculars ; beam, 32ft.; depth, 23}ft. They will have 
a speed of 12 knots, and be driven by a single screw with a triple- 
expansion three-crank surface-condensing — ; cylinders, .18in., 
28in., and 45in. diameter and 36in. stroke. Steam will be supplied 
by two Scotch boilers. The Cramp shipyards are at work on three 
steamers for the New York and Cuba Mail Steamship Company— 
Ward line. The Neape and Levy Company has laid the keel of the 
new cruiser Denver, and is building three torpedo boats. It has 
also a contract fora large fire boat for the Fire Department of 
Philadelphia, which will cost about £16,600. The steamer Intrepid, 
built for service in the shallow waters of the South American coast 
is 158ft. long, 18ft. beam, and 74ft. deep, with a draught of 3dft. 
One has an auxiliary screw driven by a gasoline engine. A number 
of steamboats for the Mississippi River and its large tributaries are 
to be built at the Havard yards at Jeffersonville, and several of 
these will have steel hulls. The whale-back type of barge, which 
is so largely used on the Great Lakes, is also to be introduced on the 
Mississippi River, in order to combine large cargo capacity with 
light draught. 

The Darien ship canal.—The American Isthmian Canal Company 
has been organised Banya leading wealthy men, who are known 
as politicians rather than financiers. The company has a capital 
of £30,000,000, and proposes to build a sea-level canal on the 
Darien-Mandingo route, where the actual excavation will be for a 
distance of only thirty miles, with some miles of river improvement 
on the Pacific side. The route is said to te some fifty-six miles 
east of the Panama route. The excavation will be in rock, but 
will not be very deep, except for a distance of seven miles across 
the Corderillas, through which a tunnel is to be bored instead of 
an open cut. Here the rock isa hard blue granite, according to 
reports. Surveys and plans are said to have been recently made 
under the direction of Mr. Serrell, and the cost is estimated at 
£13,000,000, but what this includes and does not include is not 
explained. A Bill is to be introduced in Cor , under which 
the Government will give the company its credit, the company to 
build and operate the canal. The scheme is at best very indefinite, 
and its advantages need careful comparison with those of the 
Panama and Ni routes. The report of the Special Com- 
mission appointed by the President to consider all the various 
routes has not yet been presented, and in the meantime it is most 
improbable that any action will be taken, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TRONMASTERS welcome the cooler weather. The great heat was 

beginning to interfere with operations at the ironworks, 

and deliveries of contracts of manufactured iron were getting a 

ébehindhand. Producers on ’Change in Birmingham— 
to-day—Thursday were able to negotiate business with more 
definiteness than has been the case for several weeks, and con- 
sumers were very glad of the — It is exceedingly incon- 
venient, both for seller and buyer, when it is impossible to speak 
with any definiteness about deliveries. It was estimated to-day 
= ge to the heat the output has recently been restricted 

r cent. 

e market has been steadied in the matter of manufactured 
iron prices by the better reports from Cleveland and by the 
advance: in ironmakers’ wages, which has just been declared. 
These two conditions operating conjointly have prevented prices 
from further falling, and assisted makers’ hands a little, which 
have lately been exceedingly weak. The accountants to the iron 
trade wages board certify the average net selling price for the 
months of May and June to have been £9 15s. 4°71d. The 
following are the details :— 


Tons. Price. 

£4. 

18,746 .. 914 8-84 
966 .. 10 8 8-72 
esand sheets... .. .. .. 1,410 .. 1018 8-76 
Hoops, strips, and miscellaneous .. 5,806 . 911 8-04 


In accordance with the sliding scale, the rate of wages for 
puddling now advances 6d. per ton, and becomes 11s. 3d. per ton, 
and millmen’s wages are advanced in proportion, viz., 5 per cent. 
from August 6th to October 6th. This is a higher figure than has 


been paid for some oon The selling price, as com with 
= isclosed in the certificate, is an increase of 10d. per 
m. 


As far as the quantities shown in the certificate are concerned, 
there is a. decrease on each item as compared with the previous two 
months ; but in the matter of selling prices each class of iron shows 
a fairly substantial increase. Angles and tees have expanded 
most, the advance being 12s. 6d. Bars come next with an increase 
of 9s. 1d. Hoops have gone up 7s. 5°68d., and plates and sheets 


. 6d. 

In the sheet iron department there is a great reluctance shown 
by galvanisers and other large consumers to poy the old prices, 
and new business is therefore slack. Some makers are, however, 
of opinion that at the end of the holiday season prices will show 
more ~——_ and they are not therefore anxious to book for 
forward orders at the minimum prices mentioned by galvanisers 
and by merchants. Sheets in the black of 20 w.g. are quoted 
£9 12s, 6d. to £9 17s, 6d.; sheets of 24 w.g. £9 15s. to £10; and 
27 w.g. £10 7s. 6d. to £10 12s, 6d.—all open market quotations. 

For second-class qualities of finished iron the demand has 
diminished to a considerable extent, and prices show « generally 
weak tendency. Merchants have declared a drop of 10s, a ton on 
unmarked bars to retail customers, and the belief is general that 
manufacturers will also announce a lower basis, Indeed, it has 
been increasingly difficult to obtain over £10 for common bars, 
though the nominal price is £1015s. The continued high prices of 
coal and pig iron are urged as a sufficient reason to waive to 
former prices; but lessened demand and underselling will pro- 
bably have the usual effect of reducing rates. 

A meeting of the committee of the Unmarked Bar Association 
was held at the -close of last week. It was decided not to make 
any alteration in the standard selling price, notwithstanding the 
advance in wages. A communication was received from the 
Lancashire Association, suggesting a meeting in Birmingham of 
the National Consultative Council, which consists of representatives 
of Lancashire, North Staffordshire, Yorkshire, and Scotland, ‘‘ to 
consider the present position of trade and the prices of iron.” It 
was decided to accept the suggestion, and if convenient to hold the 
<r in the early part of this month. 

Standard ere of other descriptions of finished iron are as 
under: — Marked bars, £11 10s.; Earl of Dudley’s brand, 
£12 2s, 6d.; second grade, £10 15s.; common unmarked ditto, 
£10 to £10 10s.; North Staffordshire ditto, £10 10s.; hoop iron, 
£10 15s.; and gas tube strip is £9 15s. to £10 5s, 

It is evidence of the competition which is now again appearing 
from — producers in this district that Belgian bars are selling, 
delivered here, at £8 per ton, and American steel bars at £9. 
Native steel prices are quoted this week :— Bessemer billets, 
£6 15s. to £7 2s, 6d.; mild steel bars, £9 7s. 6d. to £9 15s.; steel 
plates, £8 10s. to £9 10s.; steel girders, £8 10s. to £8 15s.; and 
steel angles, £8 10s. to £9. 

Pig iron agents admit decreased buying, but they say the high 
price of coal precludes lower prices. ere are still some smelters 
who decline to follow the general fall which has occurred in prices, 
but buyers believe they will have to come down, and are making 
the most of the circumstance that in one or two directions the 
make is — reduced, showing that demand has slacked 
off considerably. This blowing out of furnaces has occurred in 
the Midland district, but it is at present on only a very limited 
— and buyers would be ill advised in presuming upon it over 
much, 

Current prices are : Staffordshire cinder forge, 68s. ; part-mine, 
68s, to 70s. ; all-mine, 72s. 6d. to 77s. 6d. ; best ditto, 90s. to 95s. ; 
foundry ditto, 100s. ; cold blast, 125s.; Northamptonshire and 
Leicestershire, 67s. 6d. to 72s. 6d.; Derbyshire, 68s. 6d. to 
72s, 6d. ; and North Staffordshire, 72s. 6d. to 75s. 

Ironworkers’ wages having been advanced, the wages of blast 
furnacemen also will be advanced likewise 5 per cent. after the 
next making-up day in August. 

Copper is quoted £73 15s. to £73 17s. 6d. for G.M.B., which is 
about £2 better than a month ago, The demand for engineering 
purposes continues good, and buying from America is improving, 
which is helping to strengthen the market. 

It is strikingly illustrative of the excellent amount of work which 
is now in hand at the various Birmingham railway rolling stock 
works, that Brown, Marshalls, and Co., have an order in hand for 
a hundred 30-ton steel wagons for the South African field forces, 
and during the whole of this year, in fact, they have been very 
on work for the including not 
only nger sleeping cars, but ie wagons for conveying horses 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The position throughout the iron trade and also 
some sections of engineering and other allied branches of industry 
r ns one of waiting. Visiting several of the largest engineering 
establishments in this district during the week, I found a 
general determination not to be caught with any large stock of 
material bought at present prices, which are regarded as having 
touched the top, and consequently purchases of raw material 


were being limited to the barest quantities required for immediate 
wants. s, however, with very few exceptions, engineering firms 
are still well supplied with work, most of them having po am on 


their books to keep them fully going over the remainder of the 
year—the only direction in which there is any really present 
slackening off being in the textile machine trades, and the more 
or less directly allied sections of engineering—a heavy consumption 
of iron is still going on, and although buying is only in small quan- 
tities these in the bulk ly igen a large weight of business, This 
is keeping prices strong for prompt delivery, but as I have pre- 
viously pointed out, the want-of confidence in the future is shown 


by the low quotations which continue to be made for deliveries 
commencing towards the close of the year. 
The iron market here remains in much the same unsatisfacto 
ition as regards the character of the business put forward as 
ave reported for some time past. At the Manchester Change 
meeting on Tuesday the general maeert was again an almost 
complete absence of orders of any weight giving out. Occasionally 
fair inquiries come on the market for pig iron, but it is very 
seldom these result in actual business of any moment. For Lanca- 
shire Hag By - iron makers sti!l quote on the basis of about 
77s. 6d. to 78s., less 24 delivered Manchester ; but these figures 
are simply nominal, as offers of business of any weight would be 
subject to negotiation. Lincolnshire makers in some instances 
pas cab they are selling their present production; but business, 
taking it all through, is very slow, and No. 3 foundry 
can scarcely be quoted more than 70s. 6d. net, with Derbyshire 
foundry averaging about 72s. 6d. to 73s. net, delivered Manchester. 
Forge qualities nominally are ee at about 71s. 6d., less 24 
for Lancashire, and 69s. 8d. net for Lincolnshire, delivered War- 
rington ; but tinished iron makers, although extremely busy, buy 
as sparingly as possible, Middlesbrough iron is exceedingly firm 
for prompt delivery at from 77s, 4d. to 77s. 10d., but could be 
bought for delivery from September onwards at about 1s. per ton 
less. Scotch iron is still quoted about 77s. to 77s. 6d. net for 
Eglinton and Glengarnock, present delivery Manchester docks, 
but is offered forward at quite 1s. per ton under these figures. 
The position as regards American pig iron is just now difficult to 
gauge. Backed up by the high — still ruling for English iron, 
American makers are showing less eagerness to sell except at 
somewhat better prices than have recently been quoted, but in 
view of the increasing stocks and the largely augmented make in 
the States, the general opinion is that prices of American pig iron 
will very soon come down to an exceedingly low point, and already 
speculative operators are offering for delivery Manchester docks 
towards the end of the year at far below the prices at which iron 
could at present be bought in the United States, the nominal 
quotations being about 69s. to 70s. delivered Manchester docks. 
Finished iron makers here are maintaining the same strong 
ition as reported of late, but in some outside districts, especially 
Benth Staffordshire, the situation is not so satisfactory, and efforts 
are apparently being made to secure some more effective co-opera- 
tion to prevent unnecessary competition. The Lancashire bar 
makers were probably never before so pressed with work, and 
although new business has recently not been coming forward so 
freely, the recent lessened output of the forges has kept 
manufacturers in arrear with deliveries, and they are now 
practically booked further ahead than ever. Under these 
conditions any concession upon present prices for some time 
to come, even with a decline in trade, is out of the question, 
and £10 5s. remains the minimum for Lancashire, to £10 10s. for 
North Staffordshire bars, delivered Manchester district. Local 
merchants are, however, buying bars from the Continent at a 
couple of yom per ton below Lancashire quotations, and 
although these are of inferior quality, they are sufficiently good 
for some stock purposes. Hoop manufacturers are in much the 
same position as bar makers, and quite indifferent at present about 
new business, with the result that their prices are exceedingly 
firm on the basis of £10 12s, 6d. for random to £10 17s. 6d. for 
special cut lengths delivered Manchester district, and 2s. 6d. less 
for shipment. Sheets occupy the weak ition in the finished 
iron trade, galvanising qualities being about’ £2 below the top 
rices, with ordinary sheets now obtainable in some instances as 
ow as £10 to £10 5s. delivered Manchester district. 


The ition in the steel trade varies considerably. Raw 
material is strong, makers of hematites not quoting under 94s, 6d. 
to 95s. 6d. less 24 for No. 3 foundry, delivered Manchester, but for 


billets makers are open to offers owing to the keenness with which 
American material is competing here. Steel bars are also very 
weak, raaging from £9 5s. upwards, and common steel plates can 
be bought at £8 to £8103. In structural material, however, there 
is a fairly large quantity of work going pg tes gees for bridge 
requirements, but it is probable this will have to be quoted for 
at low figures to secure the orders. Steel boiler plates are main- 
taining their price of £10 5s., less 24 delivered here. 

C. 8; Allott and Son, of Manchester, who are the engineers to 
Southport Pier Company, have just placed with Messrs. Handy- 
side, of Derby, the contract for the steel work required in the 
superstructure of thé new pavilion to be erected on the Southport 
Pier, and which it is expected to bare by next spring. 

Mr. Thomas Matthews, artesian-well borer and engineer, late of 
the Imperial Ironworks, West Gorton, Manchester, has opened 
new works at Pendleton, Salford, covering about an acre of land, 
and which have been equipped with modern plant for the firm’s 
special branch of business. The new works comprises a turni 
Fay 140ft. by 33ft.; erecting shop, 120ft. by 130ft.; smithy, wi 
five fires, and steam hammer ; pattern shop, 50ft. by 35ft.; stores, 
general offices, laboratories, testing-rooms, drawing-offices, &c. 
The firm, I may add, has a number of important orders on hand in 
boring and pump work, for water companies and trade require- 
ments. 

During the past week the exceptional pressure of demand for all 
descriptions of round coal which I have reported of late has con- 
tinued without any abatement whatever, if, in fact, it has not 
increased, and this has brought about what I previously antici- 
pated might be the probable result—an advance in price at an 
earlier date than coalowners had originally intended. It will be 
remembered that about a month back a general agreement was 
come to that on September Ist house-fire coals should be raised 
1s. 8d. per ton. Since then ‘‘coal panic” articles in the daily 
press have ca a quite unnecessary al on the pas 
of consumers, who, evidently in fear of an approaching 
famine, have been rushing in to buy in as e quantities as 
possible to provide for their winter requirements. is has brought 
a pressure on collieries which it has been quite impossible to meet, 
and in self-defence they have considered it advisable to put on the 
advance a month earlier than they intended. This decision was 
come to at special meetings held in Manchester on Tuesday of the 
Lancashire Goal Sales Association, and of representatives of the 
leading vollieries in the Manchester district, when resolutions were 
respectively adopted to raise all round coal for house-fire purposes, 
and also house-fire nuts 1s, 8d. per ton, both at the pits and 
wharves, and for delivery to private consumers, the advance to 
come into force on August 1st, unexecuted orders being cancelled 
unless renewed at the advanced rates. This brings pit prices for 
house-fire coals in the West Lancashire district to about 16s, 6d. 
to 17s. for best Wigan Arley coals; 15s, to 15s. 6d. for seconds 
coal, and about 14s. to 14s, 6d. for common house coal. 

The upward move in prices is for the present at least confined 
to house-fire qualities of fuel. The position, however, remains 

enerally strong as regards the lower qualities of round coal used 
for general manufacturing purposes, an active inland demand con- 
tinuing to be reported. »* fact, all descriptions of round coal are 
meeting with a demand in excess of the output, and the tendency 
of prices for steam and forge descriptions, which must to some 
extent be affected by the advance in house-fire qualities, is certainly 
in a hardening direction, 12s, 6d. to 13s. being now about the 
minimum average figures at the pit. Supplies of engine fuel con- 
tinue generally plentiful on the market. There has n ily 
been a largely increased output of slack, owing to the exceptional 
percents screened coals, whilst other districts also are still 
sending considerable quantities into this market, Prices for engine 
fuel are consequently not more than maintained at late rates, the 
basis -till ranging from 10s, 6d. for common to Ils. and Ills. 6d. 

e shipping demand has no n quite so pressing as y 
and conn there some difficulty is experienced in maintaining 
the full Association basis of 15s. 3d. for screened steam coals 
delivered Mersey ports, but there has been no official reduction, 
although by some outside sellers it is reported that less than this 
has been taken to secure orders. 


Coke maintains a strong position at the full quotations that have 
been ruling of late. 

It is not improbable that this week some arrangement may be 
come to with regard to wages, between the Miners’ Federation of 
Great Britain and the Coalowners’ Association. It will be remem- 
bered that under the joint agreement the Miners’ Federation can- 
not enforce any advance in wages before January Ist, and then the 
maximum advance is not to exceed 15 per cent. on the current 
wage rate. There is, however, a strong feeling amo: the miners 
that, considering the present exceptional position of the coal trade, 
some advance might be conceded before January Ist ; and a con- 
ference is being held this week between representatives of the 
Coalowners’ Association and the Executive of the Miners’ Federa- 
tion, to discuss the matter. As it is certain that under present 
conditions in the coal trade the miners will be able to secure the 
full advance arranged for under the joint agreement, it is not im- 
probable that coalowners may be disposed to entertain some arrange- 
ment by which this advance may be spread over three successive 
periods, a portion of the advance commencing during the present 
year, provided they can come to some satisfactory conditions with 
the miners. 

Barrow.—There is much firmness and th in the hematite 
pig iron market, although the business being done is on a compara- 
tively small scale. This is owing to the fact that makers are too 
fully sold forward to undertake much new business, while holders of 
warrant stock are not disposed to sell liberally in view of the way 
in which these stocks have been reduced since the beginning of the 
year, and because there is now only in hand 55,432 tons. Prices 
are very firm at 84s, 6d. to 85s. 6d. per ton for mixed Bessemer 
numbers, net, f.o.b. Warrant iron is quoted at 83s. net cash 
sellers, 82s. 9d. net buyers. 

There are 42 furnaces in blast, compared with 43 in the corre- 
sponding week of last year. 2 3 

A new furnace on the American pattern is being built at Askam- 
in- Furness, 

Iron ore is in very full and very brisk request, and orders are 
still more plentiful.than makers can deal with. Good ordinary 
sorts are at 18s, per ton, and best sorts at 22s. Spanish ores of 
good quality are quoted at 22s., delivered at West t ports, A 
cargo of Swedish ore, the first on record, has been delivered 
at Barrow for the North Lonsdale Iron and Steel Company, 
Ulverston. 

Steel makers are exceptionally busy, and are doing a very full 
business in all classes except ship plates, for which orders are very 
scarce, owing to the high prices ruling for plates, angles, sections, 
&c. There is a growing inquiry for steel rails and orders are very 
fully held all round, heavy sections —s in especially brisk request, 
but orders are also numerous for light and tram sections, and 

rices all round are very firm. A steady trade is being done in 

oops, tin-plate bars, billets, wire rods, slabs, and in merchant 
pre while orders are plentiful for heavy and light steel castings 
and for nuts and bolts. The outlook in the steel trade is very 
satisfactory, and a long run of briskness is assured. 

Shipbuilders and marine engineers are very busy, but no new 
orders are reported. It is anticipated, bowever, that some good 
orders will be booked during the year. The launch of H.M.’s 
first-class armoured cruiser Hogue has been fixed for August 13th, 
and the Japanese battleship Nikasi will be launched in October. 

Coal and coke are in very full demand, and prices are still 
buoyant. The demand has not, however, fallen off in consequence, 
although trade is being handicapped by the very high rates that 
are now ruling. 

Shipping is rather quieter at West Coast ports. The exports 
last week were 7347 tons of pig iron and 6019 tons of steel, being 
a decrease of 4059 tons of pig iron and 7658 tons of steel as com- 
pared with the corresponding week of last year. The aggregate 
shipments this year now total up to 438,323 tons of pig iron and 
243,099 tons of steel, being an increase of 146,120 tons of pig iron 
and a decrease of 46,073 tons of steel as compared with the cor- 
responding period of last year. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE announcement that Yorkshire coalowners intended to ad- 
vance their quotations 1s. per ton on the Ist of August proves to 
have been incorrect. Several of the merchants in the inces, 
however, have followed the example of the London coal dealers, 
and this has caused one or two of the smaller proprietors to follow 
suit. It is quite certain that, although advances have not been 
generally made by the coalowners; customers have had to pay 
more money in several instances, and there is not the slightest 
doubt that by the beginning of September, if not before, rates will 
again go higher. There are no stocks of household fuel in the 
colliery districts, and as the demand continues in spite of the 
sultry weather, it is difficult to see what can prevent coal being 
sold at higher rates if those who hold it think proper. Besides, 
customers will soon be laying in winter stocks, which will have a 
further steadying effect. 

Troubles in China have promptly told in Lancashire, which is 
now drawing much less engine fuel from Yorkshire than before, 
owing to the falling-off in the Chinese trade. Thousands of looms 
are already standing, and there is talk in several of the chief 
Lancashire centres of Chinese business of half-time being adopted 
after this week. The effect will not be immediately felt at York- 
shire collieries, the output of which has been contracted for over 
the half-year. It is more likely to be felt by persons who have 
speculated heavily in coke in view of a rise, and who may find a 
fall in values. 

In house coal, best silkstones are making 15s. to 15s. 6d. per 
ton; Barnsley house, 14s, 6d. to 15s, per ton; nuts from 13s. 6d. 

r ton. For steam coal the demand is as — as ever, both 
or home and export, a good deal of trouble — experienced 
by local ‘‘feasts” and the inevitable playing which prevents the 

ular working desired by the coalowners. 
“tt is noteworthy that the export coal trade of the county is in- 
creasing in greater ratio than that of the mage st at large. This 
is one of the causes which keep values firm at 16s. 9d, per ton for 
Barnsley hards, Gas coal at 16s. to 17s. per ton, is being largely 
called for. For the reason already mentioned, engine fuel is more 
easily obtainable, and there is less firmness in this class of fuel, 
though values as yet show noalteration. Nuts, 12s. 6d. to 13s. 6d. 
per ton; slack, from 10s. per ton. Coke still maintains the full 
rice already noted. Ordinary qualities making from 22s, 6d. to 
. 6d. ton, washed coke from 24s, 6d. per ton. 

The Midland Railway Company has not as yet come to South 
Yorkshire for its supply of steam coal for this half-year. It has 
obtained considerable weight in Derbyshire, but is drawing the 
bulk of it from collieries recently opened in Nottinghamshire. 
South Yorkshire coalowners express indifference about the Midland 
action, as they say they have a ready foreign market for all they 
can spare, both in gas and steam coal, Several of the coalowners 
continue to send their superior qualities of house coal to London 
and other southern markets, where they say the prices are from 1s. 
to 2s, 6d. per ton better than can be had in local districts. All 
the railway and gas companies are now pressing the colliery pro- 
prietors for full supplies. : 

A somewhat disquieting feature is the activity of the United 
States manufacturers in putting Bessemer steel upon the British 
market, which is accounted for here as being the placing of the 
surplus output which is not required in America. e prices are 
very low, from £3 15s. to £4 per ton under Sheffield quotations. 
Local manufacturers state that Sheffield steel, being of guaranteed 
temper, can be used for purposes which the imported steel would 
not serve. The work in hand is reported to be sufficient to give 
full employment well into the autumn and beyond, but the orders 
recently received are not so important as those booked during the 
spring. 
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In the lighter trades the colonial markets with which most 


business is being done are Australia and Canada. The Australian 
Colonies are at present taking very freely in cutlery, plated ware, 
engineering tools, files, and similar Sheffield g The work, 


however, is somewhat inadequately divided, several of the manu- 
facturers not being at all pressed. In the cutlery trade business 
is attenuating very ptibly. The home market is following in 
the wake of the foreign markets, and quietness is generally 
reported al] round. The Chinese disturbance has again affected 
Lancashire requirements in steel through the slackness in the 
cotton trade. 

Firms which expected increased busi on t of the 
Paris Exhibition have been disappointed, that great show realising 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a quiet business this week in pig iron 
warrants. Consumers can scarcely be said to have yet come into 
the market. In fact, the iron and steel works are not yet in any- 
thing like full operation, and probably a week or so may yet 
elapse before the effect of a general resumption of work is felt in 
the market. Business has been done in Scotch warrants from 
71s. 74d. to 72s. 3d. cash, and 71s. 10d. to 72s. 4d. one month. 
There has been very little doing in Cumberland hematite warrants, 
the transactions in which have been about 83s. cash. Cleveland 
warrants are very scarce in the market, but there appears to be a 
+ of rather more of this class of iron being soon available. 


very little extra work. Orders have been scarce, and 
the outlook in the cutlery and lighter trades is by no means 


encouraging. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 


THOUGH business has been generally quiet during the week it 
has been more satisfactory than for some time past, and the tone 
has become more encouraging, especially in the pig iron branch, 
which is influenced by the near approach of the opening of the 
autumn demand. Buyers are showing more disposition to operate, 
as they see no reason to believe that lower rates will rule, at any 
rate before the close of the autumn season. Still they are very 
slow about buying for delivery beyond the end of this month. 
No, 3 Cleveland pig iron, which is the quality chiefly wanted for 
export, is very scarce, in fact it has not m so scarce for many 
years, and makers believe they will experience much difficulty in 
satisfying the autumn requirements. They have nostock on which 
they can draw, and the quantity in the public warrant stores is 
insignificant. Even now they can hardly meet the needs of con- 
sumers, and next month and October the demands made upon 
them for export will, in the ordinary course of things, be much 
heavier. 

There is not much likelihood of the production of No. 3 being 
materially increased. The hot weather of the past three weeks 
has seriously affected the output of the blast furnaces in this dis- 
trict, and it is a long time since they produced so small a propor- 
tion of No. 3. They are making less of the quality which is most 
wanted, and more of the lower qualities, of which the supply was 
already quite equal to the requirements. Besides this the total 
quantity of gif iron produced is considerably below what is 
usually reco’ , this being due to the fact that the furnaces are 
not fed during the hot weather as regularly as in ordinary times. 
There being less No. 3, and more of the other qualities available 
for sale, the wide difference in prices has become still wider, so that 
No. 4 foundry, which is usually 6d. per ton below No. 3, is now 3s. 
below, and grey forge, imonsad of being only ls. below No. 3, is 
4s, below, and it is not easy to sell, even when these concessions 
are made. While No. 3 has latterly been improving in value, the 
lower qualities have declined. Such is the shortness of the supply 
of No, 3 Cleveland pig iron that the fluctuations in the prices on 
the warrant market have had little influence in determining the 

rices that makers have been asking for No. 3; indeed, warrants 

ve hardly come into the oe recently, as the stock is 
really insignificant. Not less than 69s, 6d. has this week been 
taken for No. 3 since Tuesday, or 6d. above last week’s rate ; and 
those who needed this quality for August delivery found they had 
no alternative but to pay it. For warrants they had to give more 
—69s. 9d. to 70s. cash. No, 4 foundry was sold at 66s. 6d., and 
grey forge at 65s. 6d. 

The Cleveland ironstone miners have for the second time asked 
their employers to regard the first Monday in August—Bank Holi- 
day—as a holiday also at the mines, but the masters, at a confer- 
ence held on Monday intimated that they could not see their way 
to fall in with the suggestion of the men. It would mean the 
stoppage of the mines for two consecutive days—Sunday and 
Monday—and already it is a difticult matter to keep the furnaces 
supplied with stone with a single day’s stoppage. e employers 
are not averse to granting the men a holiday this month, but it 
will have to be in the middle of the week, when there will be no 
danger of the furnaces running short of stone. 

The demand for East Coast hematite pig iron continues to be 

more than equal to the supply, and prices are very stiff, nothing 
below 86s. being taken for mixed numbers for August delivery, 
and producers are not inclined to accept so little for autumn 
delivery, particularly with ore advancing in value, owing to the 
increasing freights. At least 21s. 9d. per ton has to be paid for 
Rubio ore delivered at wharf in this district, 8s, 3d. having to be 
paid as freight from Bilbao, 
_ The stocks of pig iron in the public stores become steadily more 
insignificant, and are now the smallest that have been noted since 
Connal and Co, established themselves in this district twenty- 
four years ago. At the end of July only 11,521 tons of Cleveland 
pig iron were held, but there were warrants in circulation for not 
more than 4 tons. The decrease during July was 3882 tons. 
Of hematite they held 555 tons, the quantity for which warrants 
were in circulation being 250 tons. It is apparent from this how 
very little room there is for speculation in either Cleveland or 
hematite warrants, and business in them is, therefore, quite 
neglected. 

The demand for manufactured iron and steel is only moderate, 
and now the angle makers have found it necessary to follow the 
example of the plate-makers in reducing prices, This week they 
are asking 5s. per ton less than last week, iron and steel ship 
angles being offered at £8 2s, 6d., less 24 per cent. Some of the 
plate-makers did not appear very well satisfied with the action 
taken by the syndicate a fortnight ago in reducing prices of ship- 
plates to £8, and at the meeting on Wednesday endeavoured to 
get the rates raised again, but the syndicate contirmed their 
previous resolution, which has brought them in a considerable 
amount of work. Steel hoops are steady at £10 per ton, and the 
output is being increased. e North of England bar manufac- 
turers have not followed the example of their Scotch competitors 
in reducing prices 10s. per ton, as they have no lack of orders, 
and no one will — less than £9 10s., less 24 per cent., for 
common iron bars. Heavy steel rails are quoted about £7 10s. net 
at works, but inquiry is very slack. 

It is proposed that the freedom of the tewn of Stockton-on-Tees 

shall be conferred upon Mr. Joseph Richardson, M.P., who for 
thirty-one years has been a member of the Council, and has been 
four times mayor. Mr. Richardson has been for many years an 
extensive shipbuilder ; indeed, he built the first iron vessel that 
was launched on the Tees. 
_ The coal market becomes more mene, the demand is 
increasing, and as steamers are more plentiful, and freight some- 
what easier, shipments are improving satisfactorily. No slacken- 
ing of business is looked for until the end of the autumn season, 
and prices are tending upwards. For best steam coal 18s. 6d. per 
ton f.o.b, has to be paid, and some sellers quote 19s. Best gas 
coals are strong at 17s. f.o.b., which is the figure that is asked also 
for coking coals. Best foundry coke for export reaches 34s, per 
ton f.o.b., but blast furnace coke is easier, the consumption having 
slackened locally and on the West Coast. The sellers therefore 
have reduced their quotation for medium qualities to 28s. per ton, 
or 1s. less than the rate of a few weeks ago. 

The dockers’ dispute at Middlesbrough after lasting eight weeks 
has ended, the men —- their claim for 1s. a day advance, 
and going in at the old rate. Fairly satisfactory exports may now 
be expected. 

The Nortkumberland Colliery enginemen have had their 
wages advanced 6d. per day, the mechanics 5d., and the 
deputies 7d, 


" Since last report four furnaces have been re-lighted at Carnbroe 

Ironworks, and six at Glengarnock. The total number now in 

operation in Scotland is eighty-three, compared with seventy-three 

last week, and eighty at this time last year. Of the total, 

thirty-nine are producing hematite, thirty-eight ordinary, and six 
ic iron. 

The stock of pig iron in Glasgow warrant stores is now reduced 
to 99,000 tons. A long time has elapsed since it was below 
100,000 tons before. At present it is doubtful if the decrease will 
continue at the same rate as in the last six months, thefe being a 

rospect of larger quantities of Cleveland pigs coming to Scotland. 
‘The reduction in the Glasgow stock in the past week has amounted 
to 2600 tons. The arrivals of Middlesbrough pigs at Grangemouth 


have been 4413 tons for the week, being 1360 less than in the |, 


corresponding week of last year. 

The prices of Scotch makers’ pig iron are as follow :—G.M.B., 
f.o.b, at Glasgow, Nos. 1 and 3, 72s. 9d.; Wishaw, No. 1, 73s. 6d.; 
No. 3, 73s.; Carnbroe, No. 1, 76s.; No. 3, 73s. 6d.; Clyde and Gart- 
sherrie, Nos.1, 85s.; Nos. 3, 75s.; Calder, No. 1, 85s. 6d.; No. 3, 
75s. 6d.; Summerlee, No. 1, 89s.; No. 3, 76s.; Coltness, No. 1, not 

uoted; No. 3, 76s.; Glengarnock, at Ardrossan, No. 1, 82s.; 
No. 3, 738.; Eglinton, at Ardrossan or Troon, No, 1, 75s.; No. 3, 
73s.; Shotts, at Leith, No. 1, 88s.; No. 3, 78s.; Carron, at Grange- 
mouth, No. 1, 86s. 6d.; No. 3, 76s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were 5942, compared with 4493 in the same week of 1899. There 
were despatched to the United States 250 tons, Canada 230, India 
275, Australia 110, France 177, Italy 615, Germany 342, Holland 
520, Belgium 175, Spain and Portugal 150, China and Japan 150, 
other countries 40, the coastwise shipments being 2908 against 2310 
in the corresponding week. 

There has been a quiet business in finished iron and steel, as 
far as new work is concerned. A beginning has only been 
partially made at the works since the holidays, and the gg of 
fuel is so heavy, especially in view of the late reduction of 10s. per 
ton in malleable iron, that makers have not a great deal of encour- 
agement in pressing for new contracts, 

The Conciliation Board of the Scotch manufactured iron trade 
has intimated that the selling prices of iron entitle the workmen 
to a further increase of 24 per cent. It is worthy of notice that 
since the Board was established five years ago, wages have, with 
this latest increase, advanced altcgether 45 per cent. The present 
advance takes place at a time when the prices of malleable iron 
have to be reduced, but, of course, this is unavoidable, and the men 
will doubtless have to suffer in the event of prices turning in the 
opposite direction. 

‘The coal trade has been fairly active. Foreign shipments are 
considerably larger than in the preceding week, although this 
branch of the trade is still to some extent curtailed by holidays in 
various parts of the country. The total coal shipments from 
Scottish ports in the past week amounted to 169,265 tons, compared 
with 142,530 in the preceding week, and 166,083 in the same week 
of last year. The demand on the part of manufacturing con- 
sumers is still restricted, but there is likely to be a material ex- 
pansion in it during the next week or two. Prices of all kinds of 
coals are nominally unaltered, 

The Scotch miners have agreed to the recommendations of the 
Coal Trades Conciliation Board that wages be regulated by 
that Board for another twelve months from Ist August inst., that 
the minimum rate be not allowed during the period to fall below 
5s. 6d., or the maximum to go above 8s, per day, and that the 
maximum rate be now paid. This gives the colliers a rise of 1s, a 
day, and makes their wages higher than they have been since 1872, 
immediately after the Franco-German war, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE colliers of Wales have now substantial material for reflec- 
tion. Last week was a week of oratorical display, out of which, 
handled by various speakers, was the determination to amass a 
substantial fund by the time the sliding scale came up for con- 
sideration, su that it should ensure a good living wage. Following 
this, on Tuesday came the declaration of the audit meeting at 
Cardiff, which justifies another advance of 5 per cent., bringing 
wages up to 53} per cent. above the standard of 1879, and 1} per 
cent. above any wages yet justified by the sliding scale. It will 
now be an interesting point to note whether in view of the benefits 
enjoyed by the sliding scale they will pursue the policy of the 
agitation, and amass a ‘‘fighting fund,” or continue the course 
recommended by Sir W. G. Lewis and Sir Geo. Elliot, acquire their 
own leasehold house, as many are doing, and be thus substantially 
provided for against the inevitable rainy day. 

It has been noticed as a sign of good times, and good prospects, 
that very little coal property comes into the market. Those who 
have, hold. New companies * geal regularly, and the West of 
Wales takes the lead. This week a new company has been regis- 
tered, the New Cwmgorse, £10,000 in £10 shares, principally by 
Swansea capitalists. 

The extent of the Welsh coalfield, or more properly the period 
of its profitable working, is again the subject of d ion, princi- 
pally in the Cardiff district. Authorities, like the time-thumbed 
one of Hull, are again quoted, and when Mr. Forster Brown’s 
opinion is given with all the force this gentleman’s experience 
carries, there need be little fear of supplies running short in the 
next fifty years, even at a great progressive development; but 
some kinds will not last. There are several large companies now 
whose stores of the 4ft. seam are short. I will not specify these. 
They are well known to the leading mining engineers, The lower 
steam coals, 6ft. and 9ft., have in several cases to do duty, and so 
long as these are abundant customers are not much inconvenienced. 
The 3ft. Rhondda, and the Mynyddislwyn are also to be noted as 
relatively scarce ; but even here again a large yield can be relied 
upon for a long time. 

Interesting statistics are to hand showi 
Channel ports The smaller ports, suchas 
Exeter, and Milford, show little increase. During the Pays 1898 
Cardiff's total imports, a and colonial, were £2,612,327 ; in 
1899 they were £352 19s. ld. Swansea, in 1898, £2824; 1899, 
£3,302,825. Newport, in 1898, £494,912; in 1899, £1,046,614. 
Gloucester, in 1898, £2,430,993 ; last year, £2,519,337. Bristol, 
in 1898, £11,057,715 ; last year, £11,245,263. 

Swansea port had another prosperous week last week, the trade 
showing an increase of 8000 tons over the corresponding period 
last year. Coal exports were 57,439 tons, France, Sweden, Ger- 
ai and Italy being very large. Shipments of tin-plates totalled 
50, boxes ; receipts from works, 61,329. Present stocks are 
237,364 boxes. 

The expectation of an advance in the price of coal has been 
realised. At Cardiff, this week, best steam has commanded as 
much as 26s. 6d. to 27s., and best seconds 24s, to 25s.; drys are at 
28s. to 24s.; ial steam, smalls, 16s. 3d. to 16s. 6d.; best 
ordinaries, 15s, 6d. to 16s.; seconds, 14s. 6d. to 15s.; inferior sorts, 
from 14s, 6d.; best Monmouthshire, 24s, to 25s.; seconds, 21s.; 


the prosperity of the 
ple, Bridgwater, 


best house, 20s. to 22s.; seconds, 17s, 9d. 
Rhondda, Jarge, 23s. to 23s. 6d.; brush, 21s, to 22s, 6d.; 
to 1 o. 2, Rhondda, large, 18s,, 3d.; through 


20s. to 22s, 
3ls. to 32s. 6d.; good 


tibly lowered prices, 
mfreland. Quotations 


prices mid-week were as follows :—Anthracite, 
finest hand-picked, 26s. to 28s.; hand-picked matting, 23s. to 24s. ; 
best large, 22s. to 22s. 6d.; red vein, 17s. to 18s.; rubbly culm, 
lls. 6d. to 12s, Steam coals, 23s. 6d. to 25s.; seconds, 18s. 6d. to 
20s.; small, 14s, 6d. to 15s. Bituminous coal: No. 3 Rhondda, 
17s, 6d. to 18s, Patent fuel, 21s, 6d. to 23s. Coke: Furnace, 30s. 
to 32s. 6d.; best foundry, 35s. to 37s, 6d. Pitwood, 20s, into 
trucks, 

Rumours are again rife that American coal is coming into the 
market ; thereis no proof of this yet, but several cargoes of sheets 
and bars have made their appearance. Last week 1005 tons steel 
bars from Baltimore came to Newport, Mon. Newport sent lately 
800 tons iron rails to Rotterdam, and 530 tons railway chairs to 
London, and 280 tons iron rails to Topsham. Newport also im- 
ported a cargo of steel rails from Harrington, pig from Barrow, 
and spiegelisen from Workington. Wright and Uo., of Landore, 
received this week a fine ‘o of 2700 tons of ore from Elba, and 
1600 tons from Bilbao. The Tredegar Iron Company received 1600 - 
tons of ore from Decido. 

Authorities are discussing on ’Change the possibility that the - 
iron and steel trades have seen the most vigorous days of their 
prosperity, but if so, signs are slight, and can be accounted for in 
other ways than by lessening orders. 

The holiday season is adding to the scarcity of brands, and the 

great heat told, then there is the stoppage time in the tin-plate 
district just ahead, and purchase of tin bars will not be animated. 
I hear that in the Swansea district the importation of tin bars 
from America is telling on some of the largest steel makers, and 
many of the furnaces are idle. Some partial slackness is to be 
expected. At Briton Ferry last week the make of steel bar has 
slackened off, and a few of the smelting furnaces have been idle. 
In the tin-plate works of the Swansea Valley six more mills were 
at work last week than the previous. This week many will not 
close down, Next week the closing will be general, and after the 
re-opening the opinion is strong that a good busy time will be 
enjoyed. The copper industry is showing improvement. Mr. 
Evan John, of Cwmavon, has been appointed chief superintendent 
Middle Bank Works. 

Foundries are overwhelmed with business, and all engineering 
holds busy. 

On ’Change, Swansea, mid-week, the following quotations were 
given, pig iron showing ls. per ton advance all round :—Glasgow ~ 
warrants, 72s. 14d. to 72s. 3d. cash Middlesbrough No. 3, 69s. 6d. 
to 69s. 74d. ; hematite warrants, 83s. 14d.; mixed numbers Cum- 
berland according to brand. Welsh bars, £8 10s. to £8 15s.; angles 
at usualextras, Sheet iron, £10 to £10 5s.; steel, £10 to £10 2s. 6d. 
Steel rails, £7 to £7 5s, for heavy ; light, £8 to £9 5s. Bessemer 
steel: tin-plate bars, £7 5s.; Siemens best, £7. Tin-plates: Bes- 
semer cokes, 14s. 6d. to 15s.; Siemens coke finish, 14s. 9d. to 
15s. 3d.; ternes, per double box, 28 by 20 C., 28s., 30s., to 31s.; 
best charcoal, 15s. 6d. to 16s.; big sheets for galvanising, 6ft. by 
3ft. by 30 g., per ton, £13 10s. to £13 1bds.; finished black plate, 
£11 10s. to £11 15s.; Canadas, £11 to £11 5s.; galvanised sheets, 
24 g., £13 15s.; 26 g., £14. Block tin, £143 to £138. Spelter, 
£19 12s, 6d. Copper, Chili bars, £73 to £73 5s, Lead, £18. Iron 
ore: Tafna, 20s.; Rubio, 21s. Cardiff and Newport prices are :— 
Tafna, 19s. 6d. to 20s.; Rubio, 20s. 6d. to 21s, 

At the Cardiff coal audit meeting this week a number of labour 
disputes were brought forward. With respect to Vochrhiw, 
Dowlais, it was decided that the men return to work at the terms 
offered by Mr. H. Martin pending an inquiry by Mr. Forster 
Brown and Mr. Abraham. The dispute at the Rhymney pit No. 1 
was reported as arranged. The idle Cymmer Colliery: Men had 
returned to work after two months’ strike. The same arbitrators 
to investigate several other union disputes to be arranged. One 
point reserved for discussion at the next meeting is an important 
one—liability of colliers to do hauling work in the absence of 
hauliers. 

There was an alarming explosion on Tuesday at the Great 
Western Railway Colliery, Hopkinstown, by which five men 
were injured, some fatally. The gas exploded in the 6ft. seam, 
about 600 yards from the bottom of the shaft. Fortunately the 
pit was in a good condition, and the explosion did not extend. _ 

The Rhondda District Council reports that the Electrical Power 
Company has agreed to give the Council the same protective clause 
as had Bee given to Cardiff and Barry, and, in addition, had 
undertaken not to oppose the Provisional Order of the Council, 
and not to apply for an order themselves this year. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market very strong, and sellers are asking high rates 
for all descriptions. House coal in good demand, and prices have 
advanced. Exports for week ending July 28th were :—Coal, 
foreign, 31,926 tons; coastwise, 13,502 tons. Imports for week 
ending July 3lst were :—Iron ore, 11,480 tons ; manganese, 3350 
tons ; steel bars, 1005 tons; pig iron, 790 tons ; old rails and scrap, 
1006 tons; spiegel, 460 tons; pitwood, 3018 loads; deals, &c., 
4691 loads. 

Coal: Best steam, 24s. ; seconds, 21s.; house coal, best, 20s.; 
dock screenings, 15s, 6d.; colliery small,14s. 6d. to 15s. ; smiths’ 
coal, 16s. to 17s. Pig iron: Scotch warrants, 72s, 2d.; hematite 
warrants, 83s. 3d. f.0.b, Cumberland ; Middlesbrough, No. 3, 
69s. prompt. Iron ore: Rubio, 20s. 6d. to 21s.; Tafna, 19s. 6d. to 
20s. Steel: Rails—heavy sections—£7 to £7 5s.; light ditto, £8 
to £9 5s. f.o.b.; Bessemer steel tin-plate bars, £7 5s.; Siemens 
steel tin-plate bars, £7; all delivered in the district, cash. Tin- 

lates : Bessemer steel, coke 14s. 6d. to 15s.; Siemens coke finish, 

4s, 9d. to 15s. 8d. London Exchange Telegram : Copper, £73 ; 
Straits tin, £143. Freights: Steady. 


CATALOGUES. 


Walter W. Coltman, Central Boiler Works, Loughborough. 
Illustrated price-list of vertical cross-tube boilers. 

The Aultman Company, Canton, Ohio, U.S.A. Catalogue of 
rock-crushing machinery, road scrapers, &c. 

Dean Bros., Steam Pump Works, Indianapolis, Indiana, U.S.A. 
Catalogue No. 40, containing lists of parts of pumps, directions for 
operating, and tables of information. : : 

The United States Metallic Packing Company, Limited, Soh 
Works, Bradford.—Two pamphlets, one describing this well-known 
packing and illustrating its numerous applications, and the other 
containing a list of the firms which use it. The illustrations are 
beautifully produced. 

Askham Bros. and Wilson, Limited, Sheffield. Revised general 
catalogue.—This is a well-got up catalogue devoted to crucible cast ~ 
steel tramway materials, crucible cast steel castings, springs, ore 
crushers, &c. One of the principal features of the book is Mar- 
shall’s patent tramway points, which have withstood the test of 
time. The action is simple, the engine or car when coming off the 
loop opens the pe See the width of the flange of the wheel, and 
passes through without any jerk. pew ponte the wheels have. 

the buffer closes the tongue, and thus blocks the the right- 
d road on entering the passing loop. 


‘ Patent fuel is in good demand, price 
Coke remains at last prices :—F 
foundry, 34s. to 35s.; special, 40s. to 42s. 
In pitwood the quantity poured in has a 
In one day four cargoes came to Cardiff f 
: are now lbs. to 16s, ex ship. 
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THE ENGINEER 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

As the pic ger of the machine factories 
and tube mills remains uncommonly brisk the 
demand for foundry pig has been very lively 
upon the week, but the general tone of the iron 
market is, nevertheless, rather quiet. Con- 
sumers, as a rule, hold back with their orders as 
much as possible, because the position of the 
iron trade appears to be somewhat unsettled just 
now. In many branches a limited activity has 
been carried on during the past week, and manu- 
facturers begin to complain of a slackening off in 
demand, especially as regards forward orders. 
In Silesia both crude and finished iron have con- 
tinued in regular if not very brisk demand, and 
there was a pretty firm tone noticed in prices. 
There are at present thirty-five blast furnaces in 
blow in Silesia—nine at the Laura Works, seven 
at the Julia Works, four at Friedenshiitte, three 
at Donnersmartshiitte, one at Tarnowitz, three 
at Hubertus Works, three at Falvahiitte, three 
at the Borsig Works, one at Redenhiitte, and 
one at Gleiwitz. 

The total production of pig iron in Germany, 
including Luxemburg, is statistically stated to 
have been, for June of present year, 693,217 t., 
of which 124,398 t. were forge pig and spiegel- 
eisen, 38,339 t. Bessemer, 402,565 t. basic, and 
117,915 t. foundry pig. Output of pig iron in 
May of présent year amounted to 714,312 t., while 
in June last year 663,415 t. were produced. From 
January lst to June 30th of present year 
4,051,557 t. were produced, against 4,000,424 t. 
for the corresponding period in the year before. 

Scarcity 1 coal is further increasing on the 
German market, very heavy lots being bought for 
the supply of the German warships that are going 
to China. Besides, dealers and consumers try to 
put in large stores in house coal and coke now, to 
prevent a repetition of last winter’s coal famine. 

All the principal branches of the iron industry 
in Austria-Hungary have heen but moderately 
occupied during this week and the last, and there 
is absolutely nothing of the slightest importance 
to be related in connection with the business in 
raw or finished iron. Prices continue to move in 
a downward direction generally ; only for some 
articles that have been in regular demand the 
quotations of former weeks have been main- 
tained, 

The position of the French iron market pre- 
sents no material change since last week’s letter. 
A general dulness has been felt in most branches, 
and employment in the various departments has 
been limited and irregular. The condition of 
prices remains, naturally, a trifle weak, and some 
think that a general reduction in the list rates 
will be the result of the quietness and want of 
enterprising spirit that has been felt in the French 
iron industry for some weeks past. 

Employment in the different branches of the 
Belgian iron trade has been irregular, and the 
tendency somewhat fluctuating in some depart- 
ments, but to jrdge from the condition of prices 
for girders and sectional iron, which have been 
well maintained upon the week, there still 
appears to be a healthy tone in the market. 
Bars for export were standing on 185f. p.t., for 
orders of several hundred tons; sectional iron 
fetches 200f. p.t., where heavy orders are in 
question, while for small lots 2f. to 3f. p.t. more 
are quo’ On the whole, the ruling quotations 
may be considered as remunerative, and it isa 
pity the works have not been able to secure a 
larger number of contracts before, which would 
help ia to get well over the present quiet 

ri 


period. 

According to a note given by the Rheinish- 
Westphalishe Zeitung, the capacity of the 
steamers of the Hamburg-America line amounts 
to 541,083 register tons, against 405,689 register 
tons in the previous year ; 515,628 register tons 
fall to the Atlantic steamers, of which the 
smallest measures 1818 tons, 


REPLACING A STEAMER’S SCREW 
AND TAIL SHAFT AT SEA. 


Tue British steamer Border ——_ Captain A, 
F. Splatt, lost her screw in the Atlantic Ocean by 
the breaking of the tail shaft on July 2nd. The 
vessel was then near latitude 9-19 north and 
longitude 53 west, on a voyage from Port Natal 
to New York. The chief engineer and his assist- 
ants decided that repairs could be made, as the 
vessel carried a spare tail shaft and propeller. 
According to a lengthy account published in one 
of the New York papers, the first thing to be 
done was to shore up the thrust shaft, which 
weighed four tons, One of the ship’s two tackles 
could lift one ton, and the other two tons. As 
there was one ton of weight too much in the 
shaft, the engineers had to do some planning. 
They bored a hole through the angle iron of the 
recess just over the after part of the thrust shaft, 
and then they bored another hole through the 
top of the tunnel over the forward end of the 
thrust shaft. Uncoupling the thrust shaft, they 
lowered its after end on a channel iron, or sup- 
port. Then they went to the hole bored through 
the tunnel, and lowered the forward end of the 
thrust shaft on the angle iron. They used the 
stock of the anchor to do the re and 
then pulled the tail shaft back through the after 


ak. 

PeThe chief engineer, Alexander B. Geerie, 
shaped a plug froma wooden fender, and had 
himself lowered over the counter by means of a 
heaving line tied around his body. He found an 
insecure seat on the middle pintle of the rudder, 
and when the stern came up on a swell he put his 
plug in the shaft hole, and every time the vessel 
rose he hit the plug, until he had driven it home. 

The tail shaft weighed as much as the front 
shaft—four tons—and it was just as hard to move. 
After drawing it back from the after peak into 
the recess of the tunnel, it had to be lowered one 
end at a time to get to the bottom of the tunnel. 
The forward end was let down first, and then the 
rear. 

Asa matter of precaution the ship carried a 
spare tail shaft on the bottom of the recess and 
tunnel. Through the hole in the angle iron they 
were able to raise the after end of the tail shaft. 
The forward end was then raised through the 


hole at the top of the tunnel. It was pushed 
through into the box of the after peak, driving 
out the plug. 

It was then necessary to raise the stern of the 
vessel in some way, so that they could screw the 
propeller to the shaft, and this was done by flood- 
ing the forehold. But it was found that with 
such a heavy sea running the boss was still under 
water—about 4ft. The chief engineer was again 
lowered over the counter to his seat on the 
second pintle of the rudder. Chief Officer Wil- 
liam G. Mathie was let down in the same way 
from the other side of the ship. By means of a 
derrick the crew hove the eight-ton spare pro- 
peller out of the after hold and lowered it over 
the port side. This was at 6 a.m. on July 4th. 
By 11 o’clock it was in the aperture. The chief 
engineer guided it on the end of the tai) shaft 
outside of the boss. Sharks were all round the 
men as they worked, and the sea was running high. 
Chief Officer Mathie was washed off the pintle. 
He would have been drowned if a life buoy with 
a line attached had not been throwntohim. The 
last task was to key the propeller to the shaft so 
that both would turn together. Then they put 
on around nut, 18in. in diameter, but they could 
turn it only on two threads. This was as far as 
they had gone up to 6 p.m. July 5th. By means 
of ingeniously rigged machinery composed of a 
big spanner, or wrench, worked by tackle from 
inside the ship they turned the big nuttight. They 
were then ready, after four days and three hours of 
hard work, to continue on their voyage. 


LAUNCHES AND TRIAL TRIPS. 


CLEMATIS, steel screw steamer ; built by, Tyne 
Tron Shipbuilding Company, Limited; to the 
order of, Société Anonyme des Produits Resineux, 
Antwerp ; engines, triple-expansion, 24in., 39in., 
64in. by 42in., pressure 160 lb.; constructed by, 
Wallsend Slipway and Engineering Company, 
Limited ; trial trip, July 23rd ; 114 knots. 

ZAIDA, twin screw yacht ; built by, J. S. White 
and Co., Limited, East Cowes; to the order of, 
Mr. Alfred Shuttleworth ; engines, constructed 
by the builders ; trial trip, July 25th. 

MaceEponIia, steel screw steamer ; built by, C. 
S. Swan and Hunter, Limited ; to the order of, 
A. C. de Freita and Co.,, Hamburg ; dimensions, 
393ft., 46ft. 3in., and 31ft. moulded ; to carry, 
6660 tons deadweight : engines, triple-expansion, 
24in., 40in., 68in., by 48in. stroke, pressure 180 lb. ; 
constructed by, the North-Eastern Marine Fngi- 
neering Company, Limited ; trial trip, July 26th; 
12 knots. 

PRESJEDUIK BECHER, steel screw steamer; 
built by, Craig, Taylor, and C».; to the order of, 
Mr. M. Marinovich, of Ragusa; dimensions, 
299ft., 43ft., 21ft. 3in.; engines, triple-expansion, 
2lin., 35in., 57in., by 39in. stroke, pressure 
160 lb.; constructed by, Blair and Co.; trial trip, 
July 27th. 

HANKow, twin-screwsteamer ; built by, Mordey, 
Carney (Southampton), Limited ; tothe order of, 
the Compagnie Guinée Portugaise, of Brussels ; 
dimensions, 7ft. mean draught ; to carry, 350 tons 
deadweight ; engines, two sets triple-expansion, 
9in., 15in., 25in., by 18in. stroke, pressure 160 lb.; 
—— by, the builders ; launch, July 

LINDENHALL, steel screw steamer; built by, 
Irvine’s Shipbuilding and Dry Docks Company, 
Limited ; to the order of, the West Hartlepool 
Steam Navigation Co., Limited ; dimensions, 
360ft., 47ft. 9in., 30ft. 24in.; to carry, 10,000 tons 
Measurement ; engines, triple-expansion, 25in., 
40in., 66in., by 45in. stroke, pressure 160 1b.; 
constructed by, Sir C. Furness, Westgarth, and 
Co., Limited ; launch, July 28th. 


TRADE AND BUSINESS ANNOUNCE- 
MEN 


F. E. anp A. 8. ELMorE have entered into 
partnershipas consulting electro-metallurgists, and 
bry opened officesat 4, Bishopsgate-street-within, 

THE GANDY BELT MANUFACTURING COMPANY 
of Seacombe, Cheshire, announce the opening of 
a branch house in Ireland at 40, Donegall-street, 
Belfast, for the convenience of their Irish cus- 
tomers. 


THE INSTITUTION OF JUNIOR ENGINEERS.— On 
Friday, July 27th, a large number of the members 
availed themselves of the opportunity afforded by 
Mr. Basil Mott for visiting the generating station 
of the Central London Railway at Shepherd’s 
Bush, under the guidance of Mr. Beaumont Pon- 
tifex. The electric locomotive shed was first seen, 
the construction and running of the engines being 
explained. Two specially-desighed steam loco- 
motives capable of working in the tunnels were 
also shown. In the boiler-house are sixteen Bab- 
cock and Wilcox boilers in eight batteries of two 
each, fitted with Vicars mechanical stokers. Hunt’s 
coal conveyor was seen in operation, taking the 
coal from the storage bunkers, which are of 1000 
tons capacity. By a reverse action the ashes are 
removed, Four sets of Green’s economisers are 
fitted, and four Barnard Wheeler cooling towers. 
Although the line was not open to the public, 
trains were running, and had been for some days 
previously, under ordinary working conditions, to 
accustom the employés to their duties. In the 
engine-house are six Reynolds Corliss compound 
condensing engines supplied by the Edward P. 
Allis Company, ‘Geouah Mr. Blackwell. Each 
engine is of 1300 indicated horse-power, and runs 
at 94 revolutions per minute. e@ engines are 
coupled direct to three-phase generators of 850 
kilowatts —— § volts pressure and 25 
cycles. At the conclusion of the visit a special 
train was provided to convey the party from 
Shepherd’s Bush to the Bank and back, and the 
— of working the trains was thereby 
illustrated. For all the arrangements which had 
been made to render the visit of such interest the 
thanks of the Institution were exp by Mr. 
A. W. Marshall before the members dispersed, 


on-Tyne. 
we Bricks, M. F. Solon and W. Tellwright, Man- 


THE PATENT JOURNAL. 
Condensed from “ Oficial Journal of 


Application for Letters Patent. 


*,* When inventions have been “‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


18th July, 1900. 
Gas- MAKING Apparatus, J. Wilkinson, 


12,920. 
London. 

12,921. Pencit Points Reapy for Usx, W. Riches, 
Tunbridge Wells. 

12,922. E.ectric Trains, W. H. Preece, K.C.B., and 
P. Cardew, London. 

12,923. Decorative and Tries, R. Walker, 
Stifford, Essex. 

Ciutcues for S. Griffin, 


12,925. Raptarors for HyprocarsBon Lamps, E. 
Soutter, Birmingham. 

12,926. Empossep Printinc Macuaings, F. Waite and 
Waite and Saville, Ltd., Bradford. 

12,927. INTERNAL ComBusTION Enornes, A. R. Bellamy, 
Manchester. 

12,928. Account Books, E. I. Saywell, London. 

12,929. Lanterns, J. T. Wood and J. Malin, Birming- 


12,980. Baa Locks, E. and T. Bucknall, Wolverhamp- 


n. 

12,981. Form of Strpinc Biock or Carrier for Back 
Wueets of Bicycies, E. Ostlere, Chapel House, near 
Kirkcaldy, Fife. 

12,932, Rim Brake for Cycies, F. W. Thompstone, 

anchester. 

12,988, Barret TitTers, A. Hunter and A. V. 
Hammond, Bradford. 

Bossins, J. Dixon and N. D. Walker, Brad- 


‘ord. 
12,935. VENTILATING Rooms and other ENcCLOsED Spaces, 
T. A. Frame, J. Hickson, and G. Goldie, Newcastle- 


chester. 
12,987. HoLLow-waReE Pressinc Macutne for PLastic 
Cuay, W. E. Maddock and W. Orme, Wolstanton, 
12,988, Locks, J. Legge, London. 
12,989. PaperR Baa Manuracture, T. Wood, Man- 


chester. 
12,940. Makina Up Packacrs of Tra, T, Wood, Man- 
12,941, Suips or Fryina Macutngs, J. Jones, 
12,982. ‘Bowe Freep CHEck VALvE, &c., J. Kater, 
12,943. ProtecTinc Enps of WaTER J. Twaddle, 


Glasgow. 

12,944, Switcu, H. F. Clayton, T. Bell, andS. 8. Berry, 
Manchester. 

12,945. Propuctna PapPgRHANGINGS, T. T. Butler, 


mdon. 
12,946. ALaRM for Rattways T. Hedges, 
Bristo 


12,947. Device for PREVENTING FRAUDULENT RE- 
FILLING of Botties, H. E. Page and E. L. Comben, 


London. 

Covers for Juas and other Recepracces, J. May, 

ndon. 

12,949. AprLIANces for the Use of Brewers, J. W. 
Bennett, Holywell, Flint. 

12,950. VoLTAMETERS, P. Garuti and R. Pompili, Bir- 
mingham. 

12,951. PyguMaTIC TiRED WHEELS, G. C. Marks.—(Z. 
W. McCaslin, United States.) 

12,952. MecHantcaL Apparatus, A. H. Pollen, W. H. 
Lock, and M. Barr, London. 

12,953. AuDIBLE Rattway S1ena.s, H, Earle, London. 

12,954. Connections for SINGLE CaBLEs, G. D. Dauncey 
and C. Davies, Oldham. 

ARTICLE for Hotp1ne Tickets, N. M. Tschidner, 


London. 
12,956. PREPARATION of Cocoa, J. Aptand P. Lohmann, 


ndon. 
12,957. Hanp Cameras, E. Wilson, London. 
12,958. ScreENs for INTERCEPTING Hzat, R. W. Boyd, 


mdon. 

Devices for Locxina Bott Nuts, A. Légé, 

ondon. 

12,960. Powrr Traction, E. J. Pennington, London. 

12,961. Power Traction, E. J. Pennington, London. 

12,962. Powgr Traction, E. J. Pennington, London. 

12,968. ReavuLators for GENERATORS, T. Clarkson, 
London. 

12,964. Conveyor Apparatus, G. 8, Baker, London. 

12,965. AppaRATuS for INDICATING SprED, N. C. E. 

man, London. 

12,966. ConstRuUCTION of Tires, J. E. Hopkin- 
son, London. 

12,967. Pocket Maps, S. Kahan, London. 

12,968. Hanp.Es for WALKING Sricks, J. J. Westerdick, 
London. 

12,969. DistnrEcTING Rooms, D. T., F. J., E., and 8. W. 
Bostel, London. 

12,970. MACHINERY for Pressine Bricks, R. T. Hughes, 
London. 

12,971. Evectric Switcues, D. R. Bruce, London. 

12,972. Booster for MuttipLe Wire System, J. 8. 
Highfield, London. 

12,973. ELectricaL TkENsIon INpicator, Siemens 
Bros. and Co., Limited.—(Siemens and Halske Aktien 
Gesellschaft, Germany.) 

12,974. BorrLinc Macuings, G. Bollington, London. 

12,975. INTERNAL CompBusTION Enaings, E. Homer, 
Birmingham. 

12,976. AppaRATUs for Yarns, R. F. Schiile, 
London. 

12,977. Evectric Batrery, P. E. Francken, London. 

12,978. ORNAMENTING WATERPROOF Faprics, I. Frank- 
enberg and C. O. Weber, Manchester. 

12,979. Bucket Supports, W. J. Muir, London. 

12,980. Printina Presses, M. L. Severy and G. 8. 
Heath, London. 

12,981. Impression SuRFACES for PRinTING, M. L. Severy, 


mdon. 
12,982. Imp ces for PRINTING, M. L. Severy, 
London. 
12,988, IMPRESSION SURFACES for PRINTING, M. L. Severy, 
London. 


12,984. Fitters, R. C. Westphalen, London. 

12,985. Enoing, A. G. Melhuish, London. 

12,986. Errectine Speep Variations, F. C. and 8. H. 
Berry, London. 

12,987. MuLtI-coLouR PrinTIna Macuinss, F. R. E. 
Koehler, London. 

Fire-arm Locks, F. E. Jaeger and C. Bittiner, 
London. 

12,989. Starcu, J. 8. Stewart-Wallace.—(W. B. Cowell, 
Belgium.) 

—, SYPHON-DISCHARGE CISTERNS, W. Franklin, 


ion. 

12,991. Matcues, H. Huntin , London. 

12,992. Exectric Traction, W. J. Davy, London. 

12,9938. ACETYLENE GENERATORS, E, W. Sprott, 
ndon. 

12,994. LiquoR-TREATING APPARATUS, F. Thuman, 


mdon. 
12,995. Vatves, D. E. Shipley, London. 
12,996. A. Burrows, Florian, 


12,997. WATER-SPRAYING AppLIANcE, J. T. Studley, 


Bangor, North Wales. 
Lock1no W. Neilson, Paisley, Renfrew- 
re. 


19th July, 1900. 
“=. Nattiess Horsesnor, R. Miller, Hailsham, 
jussex. 
13,000. TricceR Sutetp for F. Garrett, 
Birmingham. 


13,001. Cycte Braxgs, G, J. Doel, Wycombe. 

13, Biinp-corD BRACKETS, W. and E. Ikington, 
ndon, 

18,008. SELF - PROPELLED WaTER- cart, H. North, 


ton. 

18, 00s, Furniture Castor, H. G. A. I. Wieder and W. 
B. Rock, Hove, Sussex. 

18,005. VeHIcLe Suarts, H. Ashworth, Manchester. 

18,006. Lost Articies, M. Zellermayer, 
Manchester. 

18,007. ANTI-viBRATORS for Gas Penpants, H. Ander- 
son, Dundee. 

13,008. ApsusTINc Drivine Cuarns of Cycurs, F. H. 
Nies, Wolverhampton. 

= Dritiine Howes in Pipe J. Pollock, 


Ww. 
13,010. Hien-votrace Fuses, W. Jamieson and The 
ttish Wireless Electric Syndicate, Limited, 


Glasgow. 

18,011. Loom Dossrss, J. Highton, Manchester. 

18,012. Motor Roap Vrnicies, A. W. Brightmore, 
Egham, Surrey. 

13,018. Baas, O. Stuart, Live b 

18,014. Cut-outs, H. 
Miz and Genest, Germany.) 

18,015. Swircu Basgs, H. Oppenheimer.—{ Actiengesell- 
schaft Mix and Genest, Germany. 

18,016. Foo on 8. Clayton, 
Bradford 


ord. 
13,017. Power Enatnes, J. Taylor, Birmingham. 
13,018. Fux. Economiser, H. Bell, Colne, cashire. 
18,019. Looms for Weavine, C. Thompson, Halifax. 
18,020. GengraTinc Dynamical. Exxctricity, E. van 
Haanen, Manchester. 
18,021. Exectric Ianit1ion Devices, E., T. H., and L. 
Gardner, Manchester. 
or GARDEN Encrnzs, J. Byrom, 
ve 
13,023, T1ckeT NumBER Printino Macuinges, E. P., R., 
and E, Greenwood, Manchester. 
13,024. ELEctRo Motors, A. E. Segnitz, Bir- 


mingham. 

18,025. Barus, T. B. Hall, Birmingham. 

13,026. Dryino Topacco SamPtes, T. Owen, Liverpool. 

18,027. Dippinc and Dygine Skin, W. Ruttenau and 
Co., Ashton-under-Lyne. 

18,028. Exastic Trres and Frxina same to WHEELS, W. 
F. Williams, London. 

13,029. Moutp-Box, J. Koenvff, Berlin. 

13,080. PorTaBLE Macnines for Grinpina PuRPosss, 
H. P. Brown, London. 

18,031. LaminaTeD Switcues, A. Reame and 
C. Wokes, London. ~ 

18,082. Bonsins for WarPinc Processes, J. B. Sutton, 
Manchester. 

18,083. Rest for Caskets, T. W. Coughlin, London, 

13,0384. APPLICATION of NitRo Compounps, 8. H. James, 
London. 

13,085. ELECTRICALLY-IGNITING Miners’ Sarety LAMPs 

Best, London. 
DyNaMO- ELECTRIC Macuines, H. F. Joel, 
ndon. 

13,087. Harr W. Klaar, London. 

13,038. Sprinc Matrressxes, A. Knickrehm, London. 

13,039. Arm CusHion for VeLoctpepe Sappies, H. 
Franz, London. 

18,040. and OxsstetRicaL Pap, T. Campbell, 
London. 

18,041. Launcuine Boats, E. Debrosse, London, 

18,042. ExpanpiInc and Compressinc Gasgs, L. Allen, 


mdon, 

18,048. Process of Dyeine, H. E. Newton.—(The Far- 
benfabriken vormals F, Bayer and Co., Germany. 

18,044. ELectric RaiLways, Siemens Bros. ard Co., 
Limited.—(Siemens and Halske Aktien Gesellschaft, 
Germany.) 

18,045. CoupLinos for RatLway M. A. Brown 
and W., O. Paxson, London. 

13,046. Automatic BomLeR-FEED Apparatus, H. J. 
Davis, P. G. Ault, W. W. Bailey, and J. H. Wideman, 
London. 

13,047. Fire Escapzs, H. Behrens, London. 

13,048. ConTRoLLINe the Sprep of Exectro Motors, 
W. B. Elliott and J. W. Eskholme, London, 

Exvecrricity Inpicators, E. Schattner, 


on. 
18,050. OPEN-HEARTH MELTING FuRNacEs, B. Talbot, 


mdon. 
18,051. Macuines, M. Schleicher, London. 
13,052. Watts, E. Prtiss, London. 
18,0538. VENETIAN Buinps, W. E. Crawshaw, London. 
13. Apparatus for CuTtine Mgtat, G. O. H, Klopp, 
mdon. 
18,055. ApvEeRTIsIne Device, J. Taylor, London. 
13,056. Inon1nG the Epaxs of W. H. Rickey, 


London. 
18,057. GARMENT, E. and G. Slatter, London... 
13,058. Joint for Linx Mortons, €. Binks, 
London. 
18,059. VaGinaL InstruMENTS, A. Koeth, London. 
18,060. Motor Gun Carriace, H. J. Lawson, London, 
18,061. Motor Venictz, H. J. Lawson, London. 
18,062 Device for Fruit Jars, G. W. Gomber, 


London. 
18,068. CaLeNDAR W. S. Russell, London. 
13,064. AuToMATIC Firg-aALaRM, &c., O. Schoppe, 


London. 

18,065. Woopen Bett I, Myszezynski, 
London. 

13,066. Cootina C. W. Murphy, W. D, Lennox, 
and H. J. Richard, Liverpool. 

18,067. Removine Incrustations from Borers, T. 
Molinard, Liverpool. 

18,068. Furniturk, F. Langley, G. W. Searjeant, and 
T. P. Jones-Parry, Liverpool. 

18,069; TROUSER-SUSPENDING Devicr, T. 8. Ingham, 
Liverpool 

Apparatus for Sprnntna YaRN, M. Walsh, 

anc r. 
18,071. Compound Rotary Enotnes, W. O, Taylor, 


ndon, 
18,072. Foot-rrons for Stace Scenery Braces, J. G. 


Rossman, on. 

18,078, Grain Doors for Freicut Cars, T. A. Boyers, 
London. 

18,074. SpEEDERS and PuLverisers, H. A. Bergom, 
London. 

18,075. Musica. Instruments, M. 8. Logan, London. 

18,076. Propuction of Livine Picturss, W. P. Warren, 


mdon. 
18,077. Rotary Enatyes, C. Warren, London. 
20th July, 1900. 
13,078. Perrormance of Tracngotomy, J. McKenny, 
18,079. Covans for Ink-rors, &c., L. B. Codd, Notting- 


m. 

18,080. Hat Brim-pouncinc Macuing, H. H., A., and 
A. Turner, Manchester. 

18,081. Truina up Dynamo Commutarors, P. J. Purdy, 
Manchester. 

18,082. Device for Creasina Trousers, P. J. Purdy, 

anchester. 

18,088. Przumatic Toots, G. H. Williams and J. Turn- 
bull, jun., Glasgow. 

13,084. Manuracture of Fett of Camet’s Hair, E. 

Marty, Paris. 

18,085. SounpInc ALARMS on Trams, A. Parietti and 

R. Durante, Manchester. 

18,086. Szewina D. P. Edwards, Cardiff. 

18,087. Boor Treks, R. J. Stirling, —— 

18,088. Lactnos for Boots, E. Mancus, Birmin; 

18,089. Stow ComBustion Stoves, A. W. Martin, Man- 


chester. 
18,090. Imitation Repousss, W. G. Cokayne, Notting- 
18,091. Hanp Toot for SHarrentne Knives, G. Dawson, 


G 

18,092. Macuinery, J. Turher, 
Sheffield. 

18,098. Frost Stup, 8. Orr, Glasgow. 

18,094. Macutnes, R, J. Urquhart.—{?. 
Aaak, Germany.) 
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18,095. Srorace Batrery Exxectropg, R. and H. C. 
MacRae, London. 
13,096, Brakes, W. G. MacLaughlin, 


ity, U.S. 
13,097. Twin Bicycixgs, F. J. Myers, Hull. 
13,098. Tox “ Rememprance Tir,” W. J. Shuter, 
Leicester. 
13,099. Waist Bets, J. J. Wilson, Kendal. 
13,100. Puncuine Toots, R. Gentsch, London. 
13,101. SicutTinc TeLzscores, E. Dinitz, Jena, Ger- 


many. 

13,102. Evecrricat Conpuctors, W. A. Phil ipsand C. 
E. Kent, London. 

13,103. Firg-prooFING CaBLes, W. A. Phillips and C. 
E. Kent, London. 

13,104. Coverine Wire Casies, W. A. Phillips and C. 
E. Kent, London. 

13,105. Coverinc EvectricaL Conpuctors, W. A. 
Phillips and C. E. Kent, London, 

13,106. Etecrric Block SiGNALLInc Apparatus, F. T. 
Hollins, London. 

13,107. Brvs for Grocers, F. and E. Maund, London. 

13,108, Trunk Locks, H. Falloon, London. 

13,109. Vatves, S. J. Asbell, London. 

13,110. Kyirg-cLeanine Macuines, J. A. Samuels and 
E. Williams, London. 

13,111. Kerries for Bomtinc Water, W. Nuttall, 


ion. 

13,112. Store Samp.e Case for Botrer, J. Moor- 
vondon. 

13,113. Mixtores of VaporisEp J. Wilkinson, 


ndon. 

18,114. Communication with Locomotives, D. F. 

Stevens, Ramsgate. 

13,115. Back-PEDALLING Brake, H. Hopkins and W. 
A. Sage, London. 

18,116. Service Lirts, C. F. Krre, London. 

18,117. Busk Pockets for RSETS, The English 
** Platinum” Anti-corset Company, Limited, and C. 
F. Warren, London. 

18,118. CompressxD-AIR G. Montaudon, 
London. 

13,119. Corsets, G. Kindler and Co., London. 

18,120. Means for Tins, J. K. McMillan, 
London. 

13,121. ApsusTaBLe for Suarts, J. Pedersen, 
London. 

18,122. ALaRM, I. Voron and J. Maizels, 
London. 

13,128. Paper, W. Friese-Greene and P. E. Knell, 


London. 
18,124. Stipe Vatves of Steam Ewnoines, C. Binks, 


mdon. 

13,125. Compixep Cut-our and Saunt Switcn, R. 
Hacking, London. 

13,126. Prorectine the Pornts of Prncizs, W. Tyler, 
London. 

13,127. for T. Clarkson, 
London. 

18,128, Moutpinc TaBLe for TiLks, &c., P. Bruns, 
London. 

18,129. Macnines for Movipinc Bricks, O. Jiieger, 
London. 

18,180. Vatve Gearina for Steam Ewnornes, H. O. 
Palmer, London. 

18,181. CetLuorp, J. N. Goldsmith and The British 
Xylonite Company, Ltd., London. 

18,132. Toots, P. E. Lang, London. 

ALcoHOLIc Liquips, C. W. Ramsay, 

ndaon. 

13,184. Etecrric Arc Lamps, A. B. Walton, London. 

18,185. Acruatine Cycies, J. Constantin and H. 
Cabannes, London. 

13,186. Brick-pressinc Dies, C. F. Schlickeysen, 
London. 

18,137. Fastentnc Device for BeLts, M. Goulding and 
M. Place, London. 

13,188. AgRIAL Macuines, G. Hughes.—(2. Wesch, 
Belgium. 

13,189. Street Lame Ligurer, H. Hook, Bourne- 
mouth. 

13,140. Burcners’' Cuorrina Buiocks, T. Williams, 
London. 

13,141. Pumpina Ewoines, H. Kessler, Kingston-on- 


ames. 

13,142. Securrna Raits to SLeepers, E. F. Taylor, 
Kingston-on-Thames. , 

13,143. Apparatus for TELEPHONIC SIGNALLING, The 
Thomson-Davis Telephone System, Limited, and A. 
T. M. Thomson, London. 

13,144. Workina Rattway Brakes, W. F. McDermid, 
H. C. Trigg, and W. Bramham, London. 

13,145. PotycHromatic Printina, W. G. and R. A. 
A. White, London. 

13,146. Vacuum Boxgs for Paper J. Wilson, 
London. 

18,147. Supports for INCANDESCENT MANTLES, W. T. 
Sugg, London. 

13,148. Brcycies, G. Barker, London. 

13,149. Track Sanpers, J. Y. Johnson.—(The American 
Locomotive Sander Company, United States.) 

13,150. FILTERING and Coo.ineo Liqurps, 8. J. H. Row, 
London, 

13,151. Puriryinc Waste Oi, J. G. H. Beckman, 
London. 

13,152. PLaitinc Apparatus, J. Laise and B. Schwabe, 
London. 

13,1538. Transportna Guiass Borties, P. Lubitz, 
London. 

13,154. Steam Traps, N. N. Haigh, London. 

18,155. Lusricatine Apparatus, H. Heyland, London. 

13,156. Propucinc HoLttow Cast Iron, F. Kaeferle, 
London. 

18,157. Cuamps, O. Bauer, London. 

18,158. Propeiiers, 8. C. Littlefield, jun., and J. A. 
Clark, London. 

13,159. Scoot Siates, H. E. Williams and T. C. 
Jenkin, London. 

Cuvucss, P. M. Justice.—(4. F. Ferns, Trans- 


vaal, 
13,161. Botries, R, H. Forge, London. 
13,162, Burner, G. Tresenreuter, London. 


2lat July, 1900. 
18,168. Stzam and Apparatus, J. Murrie, 
Glasgow. 
18,164. Water-tuBE Steam Borers, D. R. Todd, 


ow. 

13,165. PaADDLE-WHEEL, J. Farnsworth, Sheffield. 

13,166. Motors, W. A. Taylor and H. J. Lawson, 
Coventry. 

13,167. CHain ADJUSTMENTS for Cyc.es, 8. Ranford, 
Birmingham 

13,168. TaR-PAVING, J. Ward, Liverpvol. 

13,169. Pavina MATERIAL, J. Ward, Liverpool. 

13,170. Wasmine Ciotus, W. H. Murton, W.S. Varley, 
and E. Murton, Keighley. 

18,171. Brcycie Brake, J. Clegg, London. 

13,172. Rotter Bearines, W. M. Llewellin.—(7. J. 
Volkommer, United States.) 

13,178. “Scorch” Apparatus for Woo.-carpInc 
H. Thornton, Manchester. 

18,174. Tins for PRESERVED Foop, A. W. Maconochie, 
London. 

13,175. Justiryinac Drivinc 8. Lumb, A. 
Tomlinson, and G. Jenkins, Bolton-le-Moors. 

13,176. Dirrvser for Sotvstz Disinrectants, D. 
Provand, Glasgow, 

13,177. Borne Tce, C. J. and P. H. Thomssen, Glas- 


gow. 
13,178. Compinep Stop Paix, G. Stone, Glastonbury, 
Somerset. 
for Leocrnes or Gatrers, H. Holt, 
Cc 


13,180. Fastentne for Lecornes or Gaiters, H. Holt 
Cardiff. 
13,181. Cicarette, J. K. Linton and J. Kean, 


Edinburgh. 
E. T. Evans, 


13,182, NON-REFILLABLE 


ndon. 
13,183. New CompounD TERMED “ Witstum,” J. J. Vivas, 
London, 


» 


18 “ Rattway” Foo Siena, A. Brook, 


lon. 

18,185. Testinc Strenotu, A. M, Clark.—{@. M. Rogers, 
United States.) 

13,186. Fapric Manuracture, W. Simpson and H. L. 
Dilks, Manchester. 

18,187. Device for Fix1na Siates, A. Yeates, 


London. 

18,188. TorpEDo Nets, G.G. M. Hardingham.—( Felten 
and Guilleaume Carlawerke Actien-Gesellachaft, Ger- 
many.) 

13,189. Biast Furnaces, M. Heilmann, London. 

13,190. Stirrup Buckxes, L. V. Quignon and J. B. P. 
Collas, London. 

13,191. ComBusTION Enatnes, E. J. Penning- 
ton, London. 

Lapres’ Screw Har Pin, W. R. Linington, 

ndon. 

13,193. Acips, G. B. Ellis.—(Société 
Chimique dea Usines du Rhéne anciennement Gilliard, 
P. Monnet, et Cartier, France.) 

Gas, W. P. Thompson.—{A. Giraud, 

Trance, 

13,195. Propuction of Caustic Sopa, G. H. Smith, 
London. 

18,196. Musica InstrumENTs, C. F. A. Staffelstein 
and H. F. F. Kluge, London. 

13,197. A New Button, D. McGregor, London. 

13,198. ELecrric Traction, B. Cruveilier, London. 

13,199. Rontogn Ray Apparatus, F. L. Muirhead and 
R. H. , London. 

13,200. ReTaiLinc 
London. 

13,01. PrepaRIna Raps-sErp O11, F. Linde, London. 

18,202. Warminc and CookInc APPpaRATus, M. 
Schwersenz, London. 

13,203. Harmontums, G. Taylor, London. 

13,204. PRESSURE-REGULATING AppaRaTus, H. Gerdes, 
London. 

18,205. Gas Generators, H. Gerdes, London. 

13,206. ManuracturRE of CoLourrnc Matrers, H. H. 
Lake.—(Schoellkopf Hartford and Hanna Company, 
United States.) 

13,207. ManuracturE of CoLourrne Martrer, H. H. 
Lake.—(Schoellkopf Hartford and Hanna Company, 
United States.) 

13,208. TURNIP-THINNING Macutngs, E. Blumschein, 
London. 

—_—, FINGER - EXERCISING AppaRaTus, J. Morat, 


A. Heinemann, 


on. 

13,210. Merattic CapsuLes for Usz in AERATING 
Liquips, H. H. Lake.—(Société Anonyme Le Carbo 
Siphon,” Belgium.) 

13,211. Tosacco Piers, H. Haas, London. 

18,212. Revo_vine Doors, The Van Kannel Revolving 
Door Company, Limited.—(7. van Kannel, United 
States.) 

, Pomps for Perrume Sprays, H. C. Quelch, 

ndon. 

18,214. MuscLe-ExERcIsING AppaRaATus, L. B. Milo, 

mdon. 

13,215. MovaBLE Forts, W. G. Potter, London. 

13,216. Macuine Guns, W. G. Potter, London. 


28rd July, 1900. 


13,217. VARIABLE and I:EVERSIBLE TRANSMISSION 
Gear, C. A. Hamilton, Coventry. 

13,218. Manuracturs of LEap, 8S. Cowper-Coles, 
London. 

13,219. THe InvisiBLE CURLING Pin, N. Macdonald, 


een. 

13,220. PROPELLER for FLYING Macuings, J. and J. P. 
Jones, Dundee. 

18,221. Winpow CLeaners, E. Billington, Blackpool. 

13,222. Coupiines for RatLway VEHnICcLEs, J. Parker, 


Birmingham. 
18,223. Got¥r Ciuss, A. Hill, Marple Bridge, vid Stock- 


port. 

13,224. Srretcuina Feit for Hat Brims, W. Sutton, 
Manchester. 

13,225. AcitatTinac Liquips, C. A. Kiimpfner, New- 
castle-on-Tyne. 

13,226. Fiat SEPARATING Sieves, A. Simon, Germany. 

13,227. Banp-saw Enornes, J. Rech, Germany. 

13,228. CaraBineor Syap Hook, C. Zeumer, Germany. 

13,229. ComposireE Raitway Track, J. F. Dowling, 
Dublin. 

13,230. Curtain for Bay Winpows, J. B, West, 
Seedley, near Manchester. 

13,231. ComIn-FREED AvuTomaTiC Macuines, J. Cy 
Russell, Manchester. 

13,232. Sarery Vatves, H. Heyland, London. 

13,283. Sarety Va.ves, H. Heyland, London. 

13,234. GENERATING ACETYLENE Gas, H. Cussac and 
H. Cussac, jun., Germany. 

13,235. Lirz-savinc Device for Suips, O. Livonius, 
Germany. 

13,236. Screw and Bott Hgaps, F. W. Rodd, London. 

ELEcTRICAL TaTTooING APPARATUS, A. South, 

mdon. 

13,288. WaeExs for Trucks, R. Jones, London. 

13,239. AcETYLENE Gas GENERATOR, E. Fajole, London. 

13,240. Bayongts, H. H. Watson, Dundee. 

13,241. ProreLuers for Macuings, C. Groom- 
bridge and W. A. South, London. 

18,242. Cooxinc Apparatus, 8S. E. Snedeker, London. 

13,243. Pennoipers, 8. L. van Akin, jun., London. 

18,244. CLEANING Grarn, W. E. Larmon, London. 

13,245. GARDEN Syrinogs, J. J. and T. I. Day, London, 

13,246. Steam Traps, F. E. Blackmore, Reading. 

13,247. Guipinc Frac for SIGNALLING 
Partigs, O. Vespermann, London. 

18,248. Piuas for Drain Pipes, J. 8. Reekie, London. 

13,249. ELectricaL TRaNsMIssION of ImacEs, W. 

‘iese-Greene, London. 

18,250. Macuine Gun and Carriace, W. H. Fitz 
Gerald, London. 

18,251. Revier Coat Saver, J. H. Wilkie, London. 

18,252. Press for Trousers, J. Archbutt, London. 

18,253. PoRTABLE FoLDING WaRDROBE, F. W. Grantham, 


London. 
18,254. Macuines for WinpInc on Spoots, R. 
Rainsford.—(V. and S. Welkerson, United States.) 
13,255. TREATMENT of MATERIAL for MAKING PapER, 
A. B. Knopf, London. 
18,256. Macurnes, B. A. Stewart, London. 
18,257. MANUFACTURE of VENEERS, M. Harrass, London. 
13,258. MANUFACTURE of ENVELOPES, A. Fellschow, 


London. 
18,259. MANTLES for INCANDESCENT LicutING, H. Hill, 


ndon. 

13,260. Maxine Toot Steet, O. Imray.—(J. S. Hay, 
United States.) 

13,261. Convertinc Recrprocatine into Rotary 
Motion, F. A. Meischer, London. 

18,262. Brakgs, G. Feix, London. 

13,263. from SULPHIDE OREs, 
A. Gutensohn and H. H. Price, London. 

18,264. Suips’ PRopgELLERS, V. Pastore, London. 

18,265. Brake, G. A. J. Hearn, London. 

13,366. Drivina CLutcHEs for VELocIPEDEs, J. Price, 
London. 

18,267. Trarn Wasuers, C. A. Wheeler, London. 

13,268. VEHICLE Tires, W. P. Thompson.—(W. EF. Bur- 
roughs, United States.) 

13,269. AIR-MOISTENING APPARATUS, Warschauer and 
Ritschel, Liverpool. 

13,270. VenTiILators, H. Warschauer and W. Ritschel, 

iverpool. 
13,271. REFRIGERATING CHAMBER, J. Crabtree, “Liver- 


pool. 

13,272. ScHoot Printine Devices, J. Wilcock, Liver- 
pool. 

18,273. TreaTINc at Datrigs, T. L. F. Stack, 
Liverpoo! 

13,274. Excavatinc Apparatus, T. Whitaker, Man- 
chester. 

13,275. Ratstnc Stove Gratincs, M. Goulding, 
ondon. 

13,276. Sicutinc Frre-arms, F. W. Golby.—(P. Pasro- 
lotti, Germany.) 


13,277. Azo CoLourtne Matters, R. B, Ransford. 
Cassella and Co., Germany.) 


13,278. Concrete Construction, E. L. Ransome, 


on. 

13,279. Concrete Construction, E. L. Ransome, 
London. 

13,280. Arc Lamps, J. F. Ackermann, London. 

13,281. Lamps, W. L. Wise.—(R. 
Thayer, United States.) 

Watt Construction, H. G. B, Brunckhorst, 


mdon,. 
18,288. Hat Fasteners, J. Warner and J. T. Craig, 


mdon. 
13,284. MECHANICAL Sirttno Apparatus, E. Hern and 
L. Graf, London. 


14,285. WATER-CLOSET SEAT ATTACHMENT, R. G. Howson, 


mdon. 
13,286. CIGARETTE-MAKING Macuing, A. J. Boult.—(@. 
M. Calberla, Germany. 
13,287. Sewace Boxgs, E. Korting, London. 
13,288. Door-cLosrers, R. Gerhardt, London. 
ACETYLENE GAS-PRODUCING APPraRatTvs, C. Guy, 
mdon, 


24th July, 1900. 


18,290. Rotter for Curtain Hanorne, H. Bishop and 
J. J. Shuttlewood, Sheffield. 

18,291. Automatic ComBiInaTION CuHair, J. Suttle, 
Liverpool. 

13,292. Apparatus, G. J. Miirrle, 
Manchester. 

13,293. OverHeaD Raitway Sienar, J. E. New, 
Birmingham. 

18,294. Por-HoLpER, G. N. Irby, Anglesey. 

13,295. Butrer Coo.er, T. Booth and J. E. Marcroft, 
Manchester. 

18,296. SLucoinc H. Nixon, Leicester. 

13,297. Pipzs, J. T. Hailwood, Rochdale. 

18,298. Cooxine Hams, H. Jackson, Liverpool. 

13,299. Steet Procsss, J. L. Smith, R. Bedford, jun., 
and the South Durham Steel and Iron Company, 
Limited, Stockton-on-Tees. 

13,300. W. West, Leeds. 

13,301. MerHop of ADVERTISING, H. Davies, Barry, 
Glamorganshire. 

18,302. ARTIFICIAL TeETH, A. E. Parsons, Chichester. 

13,303. fur Partners’ Ketries, H. Buckham, 
Ipswich. 

Apparatvs for Torninc, H. C. Robinson, 


on. 

12,305. Liven Irontnc Macuines, W. Warner, Not- 
tingham. 

13,306. Buttons, T. B. Seward, Wokingham, Berks. 

13,807. SuPERHEATERS, W. Fairweather.—(The Babcock 
and Wilcox Company, United States.) 

13,308. Maxine Rock-BorInc DrRILLs, G. Glossop, 


Leeds. 

13,309. ApsusTaBLE ScHoo. Desk, J. Chisholm and J. 
Don, Peterhead, N.B. 

13,310. ‘“‘ Burrinc ” the Epcrs of A. 
aay J. and C. H. Hoskins, New South 

aes. 

13,811. RiveTLess Pipgs, A. J. Boult.—(G. J. 
and C. H. Hoskins, New South Wales.) 

13,312. TasBLes, G. W. Hathaway, London. 

13,8138. VaLvE-GEaR, A. J. Boult.—(N. A. Christensen, 
United States.) 

13,314. PRESERVATION of Meats, F. W. Bright, 

mdon. 

18,315. Macuings for PRINTING on Paper Sutps, E. G. 
Lewis, London. 

18,316, Macuines, F. C. Rinsche, 
London. 

18,317. CoLouRED 8. E. Page.—(The 
Grenier Art Company, United States.) 

18,318. Nosg-poucuE, E. G. Lochmann, London. 

13,319. Automatic ApsustER, W. T. Chaffer, London. 

18,320. MAKING VARNISHES for G. Fry, 


mdon. 
Veuicies, A. Smithson and G. A. McIndoo, 


13,322. Mouse Traps, A. Metz, London. 

13,323. PRESERVING PLants, L. Muth, London. 

13,324. CotLar Stuns, F. Stantial, London. 

13,325. OBTAINING MorTion in ALTERNATE DIRECTIONS, 
J. Schanz, London. 

13,326. Fur Couvars for Coats, H. Jung, London. 

18,327. Brakes, B. Froggatt, W. Cook, and T. Bayley, 
London. 

18,328. and Srup, G. Hall, London. 

13,329, Ort Can, F. Barber, London. 

13,330. Doorn Knockers, R. Marney and I. Stephens, 


zondon. 
13,381. WatcH Protector, R. Marney and I, Stephens, 
London 
13,332. 


London. 
13,333. Meta, G. P. Attwood and S. Francis, 


Fivtration of Water, &c., C. Hornsey, 


ndon. 

13,834. Device for Sacks, R. Simon, 
mdon. 

13,835. Drivina Cyciks, O, J. Meacock and T. Glover, 


ondon. 
13,836. Boot M. Stephens.—(A. J. Valentine, 
Cape Calony.) 
13,337. OrpNaNncE, A. T. Dawson and G. T. Buckham, 
London. 
13,338. Fastenines for Waist W. P. Dorton, 


naon. 
Ratts of PortaBLe Rattways, A. H. Ailloud, 
ndon. 
13,840. Gas Cocks, A. J. Wiegand, London. 
ve. Brypers, R. J. Copeland and A. E. Chatterson, 
vondon. 
18,342. GARMENT Hooks, F. Macey, London. 
13,343. Devick for PasteurisIna Beer, E. Wagner, 


ndaon, 
13,344. RepropucinG PHonograpuic Recorps, T. B. 
Lambert, London. 
13,345. Propucinc Typr-Bars, R. H. St. John, 
London. 
18,346. Boat-LOWERING Apparatus, F. V. L. Hiorth, 


ondon. 

18,347. Savinc Apparatus for SHipwrecks, F. V. L. 
Hiorth, London. 

13,348, Apparatus for Heatino Liquins, W. F. E. Cusse, 
London. 

13,349. TupuLaR Joints, A. H. Btihring, London, 

13,350. Drivinc MEcHANIsM for CycLEs, G. McMullen, 
London. 

13,351. CaRDING Enornes, L. A. Porritt 
and E. 8. H. Barnes, Manchester. 

13,352. HARDENING Procegss, W. Holzer and W. F. L. 

ith, London. 

13,858. Harr Ciippers, W. T. Clark, London. 

13,354. Sprnninc Macurnery, L. Hanhart, London. 

13,855. New CASH-REGISTERING MAcHINE, J. Perrott, 
London. 

18,356. TELEPHONIC Retays, W. P. Thompson.—(J. 
Tice, W. G. Urmson, J. W. Parsons, and H. A. Bell, 
“United States. 

13,357. Screw DoweEt, J. Monjan, Manchester. 

13,358. Screw-priver, W. L. A. Hecken, London. 

13,859. Brake for Cyctinc Macuines, H. J. Ralph, 
London. 

13,360. CLEANING Woo s, H. R. Riches and the Wool, 
Hide, and Skin Syndicate, Limited, London. 

13,361. Process of TreatiINc Hipes, H. R. Riches 
and the Wool, Hide, and Skin Syndicate, Limited, 
London. 

13,862. Rotary Ewsornes, E. C. F. Otto and E. C. F. 
Otto, jun., London. 

13,363. Ramminc Pavinc Materiat, J. Behmer, 

ondon. 

13,864. PHotoGRaPpHic Hanp Cameras, J. H. Ransom, 

mdon. 

13 Construction of Cupspoarps, H. Cowley, 

mdon. 

18,366. EQuaLIsInc Movement of Doors, G. R. Ousey.— 
(The Globe-Wernicke Company, United States.) 

13,367. Door Equatiser, G. R. Ousey.—(The Globe- 
Wernicke Company, United States.) 

13,368. Stipina Doors, G. 
Wernicke Company, United States.) 


. 


R. Ousey.—(The Gohe- | 


18,369. Stipe Equatiser, G. R. Ousey.—(The Globe- 
Wernicke Company, United States.) 

13,870. Extractine Grease from Exnacet, R. G. 
rooke, London. o 

13,371. Szecurinc Giass in Frames, A. G. Spencer, 


ndon. 
13,872. Warpino Enoines, H. R.* Chapman and 
Clarke, Chapman, and Co., London. 
18,878. Pusu Pixs, E. Moore, London. 
13,374. Or. Stoves, C. W. Formby, 
Surrey. 


Weybridge, 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


651,152. Comptnep Frep-waTER HEATER AND AUXI- 
LIARY ConDENSER, F. M. Wheeler, Montclair, N.J. 
—Filed December 1st, 1899, 

Claim.—(1) The combination in a condenser with a 
circulating pump and a feed pump, of means for pass- 
ing external cooling water through and away from 
the condenser for condensing the steam and means for 
returning the water of condensation to the boiler, 
and means for closing off the circulating pump and ex- 
ternal cooling water and a pipe and cock connectin, 
with the inlet to the condenser and a pipe and coc! 
connecting with the outlet from the condenser, for pass- 
ing the feed-water through the condenser on its way to 
the boiler for condensing the steam therein, substanti- 
ally asspecified. (2)The combination with thecondenser - 
and the circulating pump and pipes for directing ex- 


ternal water through the condenser and a hotwelland 
feed pump, of pipes leading from the feed pump the 
one to the boiler and the other to the circulating pipe 
for the external water, and cocks in said pipes, a cock 
for shutting off such external circulating water, a Pipe 
for taking away the circulating water and a cock for 
closing the same, and a pipe leading to the boiler from 
the discharge side of the circulating pipe of the con- 
denser and a cock for aa same, whereby the 
feed-water can be directed through the condenser for 
cooling the same and for condensing thesteam passing 
into such condenser when the external circulating 
water is shut off from such condenser and the circulat- 
ing pump stopped, substantially as set forth. 


651,315. Toot ror Cuttina Mortisss, J. Schurman, 
Danvers, Mass.—Filed July 19th, 1899. 

Claim.—A tool for cutting mortises, consisting of a 
gang of bits journaled in a frame and having their 
axes located in the same plane and connected by gears 
so as to operate simultaneously, said frame being 
secured to a guide or holder F, and stationary there- 
on, said guide or holder being provided with a station- 


651 315] 


ary handle upon its rear surface and having a flat 
surface adjacent to, and longer than the bits, and 
presenting a surface of considerable area beyond the 
ends of the bits, sufficient to form a firm bom | 
against the face of the door, the entire surface of sai 
guide adjacent to the bits being maintained parallel to 
the plane of the axes of the bits, substantially as 
described. 
651,377. Toot For ReamiIna OvT AND TRIMMING 
Prpxs, J. McDermott, Dubucque, Iowa.—Filed April 
10th, 1899. 

Claim.—A tool of the character described, consisting 
of a frame with operating handles, and having a cen- 


[651377] 


tral opening, movable angular cutters secured in the 
frame, witle one of their cutting edges facing with- 
in, and the opposite cutting edge facing without the 
tool, and stays for holding the cutters in position, a 
and for the purposes shown, 
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TESTING CEMENT BY THE MODULUS OF 
RUPTURE FOR TRANSVERSE STRAIN. 
By JoHN Paterson, Assoc. M. Inst. C.E. 


Ove of the chief difficulties which an engineer has to 
contend with in carrying out small works in remote parts 
of the country, is to apply some simple but trustworthy 
test by means of which the quality of the cement used 
can be accurately determined. Testing machines for 
ascertaining the tensile strength are not only expensive, 
but somewhat unwieldy and easily put out of gear, while 
the manufacture of the briquettes to be broken is an art 
in itself, requiring much skill and experience; so much 
so, that briquettes made of the same cement but worked 
up by different experimentists often give totally different 
results. If we had any sound data regarding the stan- 
dard moduli of rupture of pure cement, and of different 
mixtures of cement and sand, a simple and easily applied 
test would be to mould small blocks, say, lin. square, 
and 18in. to 20in. long, support them at the ends, and 
load them in the centre, and afterwards calculate the 
modulus of rupture by the usual formula— 


Wiafoa or f, = 14 W1, when b and d = lin. 


With the view to obtaining such data, the writer made a 
series of experiments on blocks of different sizes and com- 
position, and tested at different ages. The results are 
tabulated in the accompanying statements I., II., and ITI. 
It may be mentioned that the blocks were made up by 


an experienced mason, accustomed to concrete work and 


Union—vol. lviii—put it down at ten times, and Professor 
Bauschinger—vol. lxii., page 208—at seven to eleven 
times, while Grant—vol. lxii., page 98—makes it twenty 
times ; and from a set of experiments given at page 166 
of the same volume, it will be seen that, with blocks 
formed of one part cement, and different proportions of 
sand varying from three to eight, the crushing is twenty- 
one times the tensile strength after four weeks setting. 
There is a table in the preceding page, 165, which shows 
that the ratio ranges between twelve and fifteen to one in 
the case of concrete blocks formed of one part cement to 
six, eight, ten, and twelve parts gravel respectively, and 
tested after one year’s setting. 

From Appendix VIII. of Mr. Carey’s paper on cement, 
in the “ Proceedings ” of the Institution of Civil Engineers, 
vol. evii., page 71, it appears that, after three months, 
the crushing strength of pure cement is about twelve 
times the tenacity, and that of blocks formed of one part 
cement and three parts standard sand, about ten times. 
Some interesting experiments made by Mr. Feret, head 
of the Laboratory at Boulogne, are recorded in pages 163 
and 167 of the same volume. They are of special value, 
as they give the tensile strength of blocks of cement, and 
various mixtures of sand and gravel, tested not only 
under the heavy compressive strain applied to ordi- 
nary briquettes, but also when the mortar forming 
them is mixed with a trowel to a plastic consistency. 
The compressive strength of the different mixtures are 
also stated, so that from these experiments the value of 
the modulus of rupture can be calculated with some 


of m varies from 8 to 5, or f, = 1} to 2f, roughly. 
Again, from Table I. it seems that f = } to } F, or fora 
general rough average f, or modulus of rupture will be 
1} to 1} F, the tensile strength obtained from the usual 
testing machines. This will hold good for blocks formed 
of pure cement and one part cement and one part sand for 
all periods after twenty-eight days’ setting, but for blocks 
formed of 1 to * and 1 to 3 it is more applicable after a 
period of six months. From Table No. III. it appears that 
the tenacity of concrete formed of one part cement and 
three parts gravel is 214 1b. after three months’ setting, 
and that the value of is 4or f,, = 214 x 1°78 = 882 Ib., 
compared with the modulus of rupture of 4001b. to be 
subsequently referred to. These deductions, from Mr. 
Feret’s experiments, are certainly somewhat crude, but 
they indicate how such a comparison may be made 
between the tenacity, compression and modulus of rupture 
of pure cement and different mixtures of cement and sand 
and gravel. 

Before summarising the results of the writer’s experi- 
ments for ascertaining the modulus of rupture, it should 
be stated that a number of the blocks were tested by 
being fixed at one end, while the weight was applied at 
the other. The results, however, were so unequal that 
it was not thought advisable to tabulate them in the 
statements, although they have been used, with great 
care it is true, in establishing some of the - following 
conclusions arrived at. 


A.—With pure cement the modulus of rupture, during 
the first three or four weeks, is’ perceptibly increased by 
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building masonry in cement mortar, and the composi- 
tions were of the consistency used in actual practice. 
Such blocks could, therefore, be prepared at any time and 
place by an ordinary mason, who could also break them 
without much skill, simply by resting them on two pillars 
and applying at the centre, as per ske'ch, a basket 


weighted with shot or dry sand. In the experiments, 
higher results would have been obtained had the blocks, 
when moulded, been subjected to the heavy compressive 
stress which is applied to the briquettes broken by ordi- 
nary testing machines, but it was thought advisable that 
the experiments should be made on blocks formed like 
mortar in actual use, and in a manner that any intelligent 
mason could imitate. The cement used in these experi- 
ments was the Wouldham brand of a fair quality. Some 
of the same cement was kindly tested for tensile strength 
by Mr. James Scott, C.E., late assistant resident engineer 
on the Fort Augustus Railway, and the results are tabu- 
lated in the annexed statement, No. IV. If the tenacity 
and resistance to crushing of pure cement or its compo- 
sitions could be accurately ascertained, the modulus of 
rupture might be calculated from the following formula :— 
Let f = tenacity, compression = n X tenacity 
fn = modulus of rupture 
Put d = depth of block 

«x = depth of neutral axis from compressed edge 

Then it can be shown that 


: 
Jn+1 
In \2 
f f ( ) 
n= (fn +2 Vint \2 
4f-f, / 
Whcn n= 1, f, = 1°00 fF 
2, = 1°87 
38, = 1°61 
4, = 1°78 
5, = 1°90 
6, = 2:02 
= 2°10 
8, = 2°18 
9, = 2°25 
10, = 2°81 
13, a 2°45 
16, = 2°56 
20, = 2°67 
25, = 2°78 


Unfortunately, the experiments of even distinguished 
specialists show great discrepancies in the ratio between 
the tensile and crushing strength of cement. 
—vol. lix., page 326, “‘ Proceedings” of Institution of 
Civil Engineers—makes the crushing strength seven to 
eight times the tenacity. The German Cement Makers’ 


Dr. Bohn | ¢ be 


DIAGRAMS SHOWING RESULTS OF TESTS OF CEMENTS 


degree of accuracy. The following tables are compiled 
from Mr. Feret’s statements :— 


TaBLe I.—Tensile Strengths of Cement and Mortar of 1 Cement 
and 3 Standard Sand, also 3 Coarse Sand or Fine Gravel. 
Average of Samples A and B.—Pounds per Square Inch. 


4 a = H min Mortar formed of 1 cement and 3 coarse sand 
wo |FE or fine gravel mixed by a trowel to a plastic 

Rou. Mixed and Mixed and Mixed in 
3 |p ™ |kept in salt] kept in fresh] fresh water 
les water. water. land kept in air 
Ib. Ib. Ib. Ib. 
4wks| 402 150 96 80 +53 95 
lyear | 697| £85 | -41/ 1983 | 151 | -53) 216 | -76 


TaBLE II.—Tensile and Compressive Strengths of Mortar of 1 
Cement and 3 Coarse Sand or Fine Gravel Mixed by Trowel 
to a Plastic Consistency.—Average of Samples A and B 
Cement.— Pounds per Square Inch. 


Mixed and kept in [Mixed and kept in} Mixed in fresh 
salt water. fresh water. |water & kept in air 

Period of | oa 
setting.| Tena- Com- | — 

city. pression / n f n 

| c | n 

83 months; 115 362 «| 3-1 86 | 483 | 5-6 107 | 440 | 4-1 
1 year 198° | 532 2-9 151 | 728 | 4-8 | 216 | 849 | 8-9 


From Table II. it will be seen that the tenacity f of one 
part cement and three parts sand is 107 lb. after three 
months’ setting.. The compression is 4°1 f, or, say, 4 f 
roughly. Applying this value in the formula 

fins ln 
n+ 1 
we have modulus of rupture 107 x 1°78 = 190 lb., com- 
pared with 153 Ib. to 168 lb. obtained from Statement IT. 
as the modulus of one part cement and three parts sand 


keeping the blocks constantly in water. For example, 
after twenty-one days’ setting the average amounted to 
500 Ib. roughly when the blocks were kept one week in 
water and exposed to the air for the remaining two weeks, 
whereas it was increased fully 20 per cent. when the 
blocks were kept in the water the whole time. This 
increase may be a little overstated, as, from some other 
experiments made by loading blocks at one end and fixing 
them at the other, the percentage of increase was only about 
10 per cent. After the first four weeks, the modulus of 
rupture of pure cement is apparently unaffected by the 
blocks being subsequently submerged, and the same remark 
applies to mixtures of cement and sand, provided the 
pf are kept in water for two or three weeks after 
being moulded. 

B.—Pure cement.—From Statement No. I. it will be 
seen that blocks under the same treatment regarding 
exposure to water and air give a modulus of rupture after 
twenty-one days’ setting, about the same as after fourteen 
days, whereas between twenty-one and twenty-eight days 
it increases 35 per cent. in the case of partly and wholly 
submerged blocks, and 10 per cent. when the blocks are 
kept constantly in water. From the other experiments, 
which, as stated before, have not been tabulated, the 
modulus of rupture for blocks wholly submerged for 
eighteen days was 570, which is a mean between 514 
(fourteen days’ setting) and 615 (twenty-one days). These 
figures indicate that for testing pure cement in its early 
stages of setting, experiments need only be made, first 
after fourteen days, and again after twenty-eight days, 
when the setting may be considered as fairly advanced. 

In both cases the blocks should be kept constantly in 
water. 

After 14 days’ setting the modulus of , 

rupture should see vse eee eee 500 to 550 Ib. per inch 
After 28 days’ setting the modulus of 

The experiments on pure cement, after ninety days’ 
setting, were made on ue loaded at one end and fixed 
at the other, and the results were extremely unsatisfac- 
tory, as they indicated that comparatively little increase 
had taken place in the modulus of rupture between the 


periods of twenty-eight days’ and ninety days’ setting—a 


TaBLeE III.—Tensile and Compressive Strengths of Concrete Blocks Mixed by Trowel to a Plastic Consistency.—Pounds per Square Inch, 


Strength after three months, | Strength after one year, mixed | Stre after one year, mixed 
mixed and kept in salt water, and kept in salt water. in salt water and kept in air. 
Composition of concrete. Com 
pres- 
sion f. n. n. 
or 

max. .. 291 21380 7-3 895 2173 5-5 657 8735 5-7 
1 part cement and 1 part small gravel {See 259 1754 6-8 365 | «(1900 5-5 614 8477 5-7 
; max. .. 241 2031 8-4 247 2414 9-8 534 4161 7-8 
1 part cement and 2 parts coarse gravel Heels 220 1666 7:6 251 a1s~ | 8-8 569 8186 5:6 
max. .. 214 852 4-0 274 1065 3-9 446 2059 46 
1 part cement and 8 parts small gravel {ee - 167 688 41 255 921 8-6 391 1640 42 


after three months’ setting. Again, in twelve months 
comes = 216 lb., and m = 8°9, or, say, 4 — f,, is 
= 1:78 xX 216 = 884 |b., whichis the probable modulus 
blocks of 1 to 8 would acquire in twelve months. 


From Mr. Feret’s experiments it is found that the value 


very improbable supposition. The experiments made after 
220 days—made on blocks supported at the ends and 
weighed in the centre—show that the average modulus is 
1180 Ib., or 24 as great-as after fourteen days’ setting, and 
1} as great as after twenty-eight days. 
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C.—Blocks formed of one part cement and one part 
sand.—The same remarks apply generally to blocks 
formed of one part cement and one part sand. The 
modulus of rupture is virtually the same after fourteen 
and twenty-one days’ setting, but increases nearly 50 per 
cent. between the twenty-one days’ and twenty-eight days’ 
period. The untabulated experiments give nearly similar 
results. The explanation may be that the setting is less 
rapid for the first three weeks than during the succeeding 
period. As in the case of pure cement, the experiments 
should be made only after fourteen and twenty-eight days 
respectively, and the blocks should also be kept constantly 
in water. 

After 14 days’ setting the modulus of rupture 


After 28 days’ setting the modulus of rupture 
shouldbe ... ... ... 500 to 550 Ib. 


The experiments after 220 days show a marked increase 


conglomerate, whose compressive resistance was greater 
than that of pure cement, and hence the greater tensile 
strength of the pure cement blocks was, in part, counter- 
balanced by the increased compressive resistance of 
blocks formed of one part cement and one part sand. 


D.—Blocks formed of other mixtures of cement and 
sand.—It may be stated that of some thirty blocks 
formed of one part cement and two parts sand only about 
half the number were available for testing purposes, the 
remainder having broken when being taken out of the 
wooden frames in which they were moulded, although 
great pains were taken to coat the sides of the frames 
with brown soap, and furnish them with screws to ensure 
the blocks being removed with the least possible disturb- 
ance. The same result happened with regard to the 
blocks formed of one part cement and three parts of sand. 
This fact alone shows that it is useless to test cement by 


a-half months roughly. The blocks need not be kept in 
water for more than the first four weeks. 
After 101 days, or three and a-half months roughly, 
the modulus of rupture should be ... ... ... 
After 210 days, or seven months roughly, the 
modulus of rupture should be ... ... ... ... 650 to 700 
The same remarks apply to blocks formed of one part 
cement to three parts sand. In this case ‘ 
After 101 days, or three and a-half months roughly, the 
modulus of rupture should be ... 
After 210 days, or seven months rough'y, the modulus of 


E.—Blocks of cement concrete.—Statement No. III. 
gives the results of a number of experiments on the 
moduli of rupture of concrete blocks tested. after one 
month and one and a-half month’s setting respectively. 
The results are so far satisfactory, butit is to be regretted 


No, 1.—Experiments made to Ascertain the Modulus of Rupture of Pure Cement and Digferent Mixtures of Cement and Sand in Pounds per Superficial Inch. 
Nors.—The blocks were lin. by lin. scantling, and when dry weighed 130} 1b. por cubic foot, or specific gravity = 2-091. 


| 


Blocks set for Blocks set for Blocks set for | Blocks set for 
4 14 days. 21 days. 28 days. | 220 days. 
Details. Remarks. 
| Maxi-| Mini-| Aver-| Maxi-| Mini-| Aver-| Maxi-| Mini- Aver-| Maxi-| Mini-| Aver- 
|mum.}mum.| age. |mum./mum.| age. |mum./mum. age. |mum. |mum.| age. 
Pure Cement. ib. | Ib. | Ib. | Ib. | Ib. Ib. | | | | | Ib | 
Result of three experiments on blocks set. seven days in water and sevon days) 564 | 463) 514) — — | Distance between points of supports was 16in. 
in air. Tested on 18th November, 1898. Q a 
Result of three experiments on blocks set seven days in water and 14 days in) — | — | — | 552} 432) 496] — | ~ — | — | — | — | Distance between points of supports was 1éin. 
air. Tested 25th November, 1898. 5 
Result of experiments on blocks set 21 days in water. Tested on 28th} — 630 | COO; 615) — ~ — | Distance between points of supports was 
Result of jcight experiments on blocks set 28 days in water. Tested 23rd) — | — | — | — | — | — | 864] 480 673| — | — | — | Distance between points of supports was l6in. 
December, 1898. 
Result of three experiments on blocks sct 100 days in water and 120 daysinair. — | — | — | — | — | — | — | —  — | 1525, 855 | 1180 | Distance between points of support varied from 5in. to Gin. 
Tested on the 5th July, 1899. 
Cement 1 part and Sand 1 part. | : 
Result of three experiments on blocks set seven days in water and seven daysir) 3.0 | 200) 325) — — | Distance between supports 16:n. 
air. Tested on 18th November, 1898. 5 
of experiments on blocks sct 21 days in water. Tested 25th — 493 | 254] 321] — — | Distance between supports léin, 
ovember, 1898. | 
— of “ experiments on blocks set 28 days in water. Tested 23rd — | — | — | — — | — | 672] 896) 528; — — | — | Distance between supports 1é6in. 
December, 1898. | | 
Result of five experiments on blocks set 100 days in water and 120 days in air. — —-|j- = — _ sre = — 1155 1044 | 1099 Distance between pvints of support 5}in. and 6in. 
Tested 5th July, 1899, i | | | | 


No. I1.—Erperiments made to Ascertain the Modulus of Rupture of Pure Cement and Different Mixtures of Cement and Sand in Pounds per Superyicial Inch. 


Dotails. 


Blocks set for 
101 days. 


Blocks set for 
39 days. 


Blocks set for 
14 days. 


Blocks sect for 
210 days. 


Remarks. 


Maxi-| Mini-| Aver- | Maxi-| Mini-| Aver- | Maxi-| Mini-| Aver- | Maxi-) Mini-| Aver- 
mum.|mum.| age. |mum.|mum.| age. |mum.)mui./ age. |mum.| mum.) age. 


Cement 1 part and Sand 2 parts. 


Result of two experiments on blocks set seven days in water and seven days in air.| 163 | 162] 165 | — _ _ 


Tested on the 18th November, 1898. 


Result of two experiments on blocks set 28 days in water and 11 days in air.) — £16 192 | 204) — 


Tested on the 23rd December, 1898, 


Result of three experiments on blocks set 90 days in water and 11 day: 


Tested 23rd February, 1899. 


Result of three experiments on blocks sct 150 days in water and 60 days inair. — 


Tested 12th June, 1899. 
Cement 1 part and Sand 8 parts. 


Result of four experiments on blocks set 9) days in water and 11 days in air. — — - — 


Tested on the 23rd February, 1899. 


Result of three experiments on blocks set 150 days in water and 60 days in air. — 


Tested 12th June, 1899. 


Ib. | Ib. | Ib. | Ib. Ib. | Ib. Ib. | Ib. Ib. | Ib. 


sin air.) — -- 278 | 216] 251; — 


Ib. | Ib. 
Distance between points of support 1éin. 


Distance between points of support 16in. 
Distance between points of su; port 16in. 


583 | 660 | Distance between points of support varied from 7in. to Sin. 
— | Distance between points of support llin. 
860 | 3872 | Distance between points of support varied from 6in. to 9in. 


in the modulus of rupture. At the last period it is three 
and a-half times as great as after fourteen days’ setting, and 
more than two times as great as after twenty-eight days. 
When compared with pure cement, the modulus of rupture 
increases in a marked degree after twenty-eight days’ 
setting. Asan example, the modulus of rupture for pure 
cement after twenty-eight days’ setting is 28 per cent. 
greater than that of blocks formed of one part cement and 


one part sand; whereas, after 220 days the increase is 
only a little over 7 per cent. This fact clearly shows 


No. I11.—Eperiments made to Ascertain the Modulus of Rupture of Cement Concrete in Pounds per Sjuare Inch. 


means of blocks formed of such proportions of cement 
and sand mixed naturally, at least for short periods of 
setting. In the case of blocks of one part cement and 
two parts sand, two were tested after fourteen days’ and 
two after thirty-nine days’ setting, with the result that 
the moduli of rupture for the two periods were 165 lb. 
and 204 lb. respectively. ,After 101 days, when the 
setting might be considered as fairly established, three 
sets of experiments were made giving the average modulus 
at 2511b. Three subsequent experiments, made after 


Blocks set for 28 days. | Blocks set for 43 days. 
Details. Maxi- | Mini- | Aver- | Maxi- | Mini- | Aver- Remarks. 
mum. | mum. | age. | mum. | mum. | age. 
Concrete Blocks, 4in. x 4in. Scantling. fo med af 1 part | | j 
Cement and 8 parts Gravel. | | 
One experiment made on the 5th December, 1898, when 107 107— «(107 - |-- _ The weight of the blocks was 144 1b. 
the points of support were 24in. apart. | | per cubic foot, or the specific 
One experiment made on 28rd December, 1803, when -- - i- 160 160 160 gravity was 2-308. 
points of support were 54in. apart. | | The gravel was iy ~ ge water 
Two experiments made on 23rd December, 1898, when = - |—- 201 sy | 1M gravel obtained from the river 
points of support were 26in. apart. | | | Nevis. 
Concrete Blocks, 4in. x 4in. Scantling, formed af 1 part | 
Cement and 5 parts Gravel. | 
One experiment made on the 5th December, 1898, when 61 61 61 — | — — ) The weight of the blocks varied from 
the points of support were 24in. apart. | 135 Ib, to 140 Ib. per cubic foot, or 
Three experiments made on 23rd December, 1898, when = — = _ 101 | 86 96 J the specific gravity from 2-163 to 
the points of support were 24in. apart. | 2-244, 
General averages .. 61 | Ol | | 104 | 86 | 96 


Nore.—The blocks wero kept in the open air, and were oaly sprinkled with water during th> first week or so of setting. 


SraTeMENtT No. 1V.—Experiments made by Mr, James Scott, C.B., to Ascertain the Tenacity of Pure Cement and Different 
Mixtures of Cement and Sand, 


Tensile Strength in Pounds per Square Inch. 


| Briquettes sot 7 days. 14 days. 3 months, 
| Maximum ‘Minimum. Average. | Maximum.| Minimum.}| Average. | Maxi Mini | Average. 

Ib. Ib Ib, | Ib Ib. | Ib, 
Neat cement .. .. ..) 882 | 340 356 555 513 539 20 to 22 p.c. water 
leementandlsand ..| 361 289 315 382 342 362 542 513 527 15 p.c, water 
lcement and 2sand — | 275 288 386 318 367 11} p.c. water 
lcement and 3sand .. | 198 156 175 | 160 132 146 280 258 269 9 to 10 p.c. water 


Notg.—The sand used was Standard sand. 


that an admixture of sand to the cement may at first 
retard its setting qualities, but ultimately, after seven 
months, raises the modulus of rupture to nearly its 
former standard. The explanation, of course, is that the 
sand used in the experiments was of exceptional quality, 
being sharp, crisp, clean water sand obtained from the 
river Nevis, which, when mixed with cement, formed a 


210 days’ setting, showed that the modulus had increased 
in a marked degree, attaining an average of 660 lb., or 
more than two and a-half times the amount obtained 
during the 101 days’ period. For testing cement mixed 
with two parts of sand, no experiments can be relied on 
(at least for the modulus of rupture) which are made on 


blocks of less than 101 days’ setting, or, say, three and 


that the experiments were not continued for larger periods, 
say, up to six months, or even one year. As it is, the 
following moduli of ruptures are established :— 


For blocks formed of one cement and three gravel, 107 lb. 
after one month setting. 

For blocks formed of one cement and three gravel, 175 lb. to 
180 1b, after one and a-half month’s setting. 

For blocks formed of one cement and five gravel, 61 lb. after 
one month setting. 

For blocks formed of one cement and five gravel, 95 1b. to 
105 lb. after one and a-half month’s setting. 


It will be seen that the modulus of rupture of concrete 
blocks formed of one cement and three gravel increased 
65 per cent. between the one month and one and a-half 
month’s period of setting, and if the same ratio of in- 
crease continue for the succeeding half month, the 
modulus of rupture will be roughly 500 lb. after three 
months’ setting, and 700 lb. to 750 lb. after four to five 
months. Probably 400 lb. and 600 lb. respectively would 
be safer averages. It should be noted in passing that 
the concrete blocks, after one and a-half months, were 
15 per cent. stronger than blocks of one part cement and 
three parts sand after three and a-half months, and these 
in turn increased in strength 140 per cent. in three and 
a-half months, or at the rate of 40 per cent. per month. 

The modulus of rupture of blocks formed of one part 
cement and five parts gravel increased 57 per cent. 
between the one month and one and a-half month’s period 
of setting, and, if the same ratio of increase continued, 
the moduli of rupture at the end of three and four months 
to five months would be 270 lb. and 385 lb., or, say, to 
be on the safe side, 200 1b. and 300 lb. respectively. 
These figures, although derived in a rather haphazard 
manner, are probably within the mark. 

It may be stated here that, as far as the writer is 
aware, the first record of experiments on the modulus of 
rupture of concrete appears at page 196 of the ‘‘ Minutes 
of Proceedings’ of the Institution of Civil Engineers, 
vol. lxii., where Mr. Darnton Hutton gives particulars of 
some experiments he made on concrete blocks at the 
Amsterdam harbour works in 1872-73. A series of ex- 
periments was made after three months’ setting with 
blocks formed of one part cement and nine parts of 
shingle and sand pera in different proportions. The 
moduli of rupture—which are calculated from the data 
supplied in Mr. Hutton’s statement—vary from 52 lb. to 
1454 lb., according to the quantity of sand and shingle 
used. The blocks in which the more shingle and the less 
sand were used gave the more favourable results. -A 
second series, made after about four and a-half months’ 
setting, with blocks formed of one part cement and five 
parts of shingle, with proportions varying from four parts 
sand to none, gave moduli of rupture varying from 83 lb., 
where the most sand occurred, to 800 lb., where no sand - 
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was used. The latter result agrees with the modulus of 
rupture obtained from the deductions from the experi- 
ments explained above. 

Another set of experiments to ascertain the modulus of 
rupture of concrete blocks is given in Appendix IT. of Mr. 
Kyle’s paper on “Colombo Harbour,” page 88 of the 
“Minutes of Proceedings” of the Institution of Civil 
Engineers, vol. Ixxxvii., 1886. The moduli of rupture 


and one pot cement, five shingle, and two sand—184 lb. 
and 158 Ib. By Mr. Kyle’s experiments the neat cement 
had a compression strength of 5850 lb. per superficial 
inch after three months’ setting, and, as it was specified 
to have a machine-tested tenacity of 500 Ib. in seven days, 
its tenacity after three months would be at least 700 lb. 
Assuming that the tenacity of blocks moulded to a plastic 
consistency to be three-fourths this amount, or 525 lb., 


results of different experiments for the same composition 
of mortar, and even with the same description of cement. 
For example :—The tenacity of pure cement after seven 
days’ setting varies from 213 lb. to 545 1b.; after twenty- 
eight days, from 855]b. to 6721b.; after three months, 
from 448 lb. to 7851b.; after six months, frcm 495 Ib. to 
8081b.; and after twelve months, 585 ]b. to 756 Ib. 


Again, the variations in the tenacities of different mixtures 


StaTEMENT No, V.—Abstract of Experiments on the Tensile Strength of Pure Cement and a Mixtures of Cement and Sand made since 1871.—Compiled chiefly from the Minutes of the as 
‘* Proceedings” of the Institution of Civil Engineers.—Pounds per square inch. _ 
Details. 14 days. | 28 days. |2 ths. |3 ths./6 months./9 months.| 1 year. Remarks, 
Ib. Ik, Ib. Ib. Ib. Ib. Ib. Ib. 
I.—Pure Cement. 
Tapers on Cement, see ‘ Procecdings,” Inst. C.E., Vol. Ixii., 1880. Mr. John +7 
Grant’s experiments— 
Appendix - - — | ld years. |602 to 674] Tested by differont machines, 
Ss XIV., page 145 = ‘ 448 pat 600 749 741 808 742 746 Mesh 2580, residue 14} per cent. Oe, 
ys XLVIL., 169 to 176, selected from different tests (10 of : 
24 = = = “= 760 Meshes varying frem 25£0 to 82,257, chiefly 5s06; 
Ex ents by Mr. W. Dyce-Cay, 351 to 412)427 to 466/475 to 547;  — Mesh 900, 
Papers on Cement, “ Proceedings,” Inst. C.E., Vol. cvii., 1891— 
Mr. Carey’s paper, page 59.. .. ce 587 550 690 746 745 585 Mesh 2500, residue 10 per cent. 
Appendix VI., page 69 447 448 495 Mesh 2500, residue 10 per cent. 
Experiments made by Mr. Feret, page 164, ple A oa = 422 - — - _ 736 Mesh 82,300 and 5800. 
Fapers on Cement used on works at Port of Havre, Vol. cvii., 1891— i 
Experiments by Mr. James Scott on cement used for modulus of rupture s 
II.—1 part Cement and 1 part Sand. es. 
Papers on Cement, see ‘ Proceedings,” Inst. C.E., Vol. Ixii., 1880. Mr. John Se ea 
Grant’s experiments— 
Appendix XXXI., page 208 to 241) .61 to Cement mesh 2500, standard sand 30. 
” XLI., page 163... .. 208 147 214 Cement mesh 25(0, standard sand 30. 
»  XLVIL, 169 to 176, selected from different tests, No.7..) — 373 479 484 Cement mesh 6400, standard rand 10—£0 to 40—£0, 
” ” ” 24.. 348 - 416 480 - Cement mesh 580, standard sand 10—£0 to 40—£¢, 
” 27. 312 376 Cement mesh 5776 and 12,400, standard sand 10—20 tu 
Papers on Cement, sec “ gs,” Inst. C.E., Vol. cvii., 1891. Mr. Carey's EN 
paper— 
Mr. James Scott’s test of cement used for modulus of rupture experi- , 
part Cement and 2 parts Sand. 
Mr. Grant’s paper, Vol. lxii.— 
»  XLVIL., pages 16) to 176, selected from different tests, No.7../  — — Cement mesh 6400, standard sand 10—20 to 30- 40. 
” ” ” 24.. - - 285 - 315 366 _ _ Cement mesh 5806, standard sand 10- 20 to 40—5¢, 
- ” ” ” 27.. 226 269 Cement mesh 5806, standard sand 10 - 20 to 40 —10. 
Mr. Carey’s paper, Vol. cvii.— 
Mr. James Scott’s test for cement used for the modulus of rupture ex- . 
IV.—1 part Cement and 3 parts Sand. ’ ‘ 
Tapers on Cement, see ‘‘ Proceedings,” Inst. C.E., Vol. lxii., 1880. Mr. John 
Grant’s paper— 
Appendix XXIII, page 144 .. 7 114 117 142 178 206 Cement mesh 2580, sand sifted 20—30, 
Ditto. 137 240 228 232 255 262 Cement mesh 2580, sand sifted 10—20. ~ 
XXV., page 146.. 178 223 281 261 228 267 Cement mesh 2680, residue 14} per cent., sand 20—30. ‘ 
Ditto. 222 248 263 263 247 270 Cement mesh 2580, residue 144 per cent., sand 10—20, 
” XLIL, page 168 130 164 183 Cement mesh 2680, residue 14} p.c., standard sand 20—80, 
XLVIL., pages 169 to 176, selected from different tests, No. 7.. 221 258 284 Cement mesh 6400, standard sand 20 —30. 
” ” No. 8 to 15.. o _ 147 _ 168 208 200 216 Cement mesh 2580 and 5806 and 82,257, standard rand ie 
No. 16 to 23 = 180 210 242 263 225 0. 
= — }| Cement mosh 5806, standard sand 10—20 to 40-50. 
No. 28 to 87 178 213 293 Same remarks as Nos. 8 to 23. 
Tapers on Cement, see ‘‘ Proceedings,” Inst. C.K., Vol. cvii.— ie 
VEL, TO - |108} to 224/154 to 262/175 to 384 _ 
Mr. E. W. Young’s experiments, page 118 .. .. .. .. «2 «+ «+ ++ /146 to 178 _ 208 to 247 - 282 to 34€/315 to 395 oa 846 to 433) 17 per cent. residue cn 14,400 meth, standard sand, 
Experiments made by Mr. Feret, page 164,sampleA .. .. .. .. .. 149 275 
Mr. James Scott’s test for cement used for modulus of rupture experi- 
Mr. James Scott’s test for another cement used on the Fort Augustus Standard sand. t 
V.—1 part Cement and 4 =a Sand. “a 
Grant, “ Proceedings,” Inst. C.E., Vol. Ixii., page 165 .. 160 
VI.—1 part Cement and 5 parts Sand. ‘ : 
Grant’s paper, Vol. lxii., Appendix XLIIL., page 164 45 114 163 246 _ P 
ih XLVIL., pages 169 to 176 123 165 ~ 
VII.—1 part Cement and 6 parts Sand. 
Grant’s paper, Vol. Ixii., Appendix XLIIL., page165 .. -- 118 
After|7 months | 92 
1X.—1 part Cement and 8 parts Sand. “ Bele} 


| 


are calculated from the figures given in the statement. 
With mortar formed of one part cement and two parts 


coarse sand the modulus of rupture was 542 Ib. per. 


superficial inch after three months’ setting, and decreased 
to 896 lb. when fine sand was substituted for the coarse. 
With one part cement, two parts fine sand, and six parts 
river gravel, the modulus of rupture was 163 lb., while it 
fell to 148 lb. when the gravel was replaced by machine 
crushed stone l}in. cube. In Statement No. II. of this 
paper, the average modulus of rupture of one er 
cement and two parts sand is 251 lb. after three and a-half 
months’ setting, and increased to 663 lb. after seven 
months, so that in the Colombo experiments the cement 
was evidently a genes setter than the one used by the 
writer. Again, the moduli of rupture for concrete formed 
of one part cement, two parts sand, and six parts gravel 
or crushed stone—168 lb. and 143 lb.—agree closely with 
the results given by Mr. Hutton’s experiments on blocks 
formed of one part cement, eight shingle, and one sand, 


| the value of n or £ will be 10 roughly, or the modulus of 


rupture d f,, = 525 lb. x 2°81 = 1208 lb., which is roughly 
the modulus of rupture given in Statement I. for pure 
cement after seven months’ setting. 

Tenacity of neat cement and miatures of cement and 
sand as obtained from testing machines.— Statement 
No. IV. gives the tests made by Mr. James Scott, C.E., 
on the same cement as was used for the modulus of 
rupture experiments. The results are, on the whole, 
above the average, and indicate that the cement was of 
good guality. n Statement V. the writer has, with a 
good deal of trouble, compiled and tabulated the results 
of most of the experiments recorded in the minutes of 
the ‘‘ Proceedings ”’ of the Institution of Civil Engineers 
in 1880 and 1891, when the subject of cement was full 
discussed and commented upon. Vols. Ixii. and cvii. 
contain most of the information in question. An exami- 


nation of the statement will show how unequal are the 


of cement and cand for different periods of setting are -_ 


as follows :— 


Three months. | Six months. 
lcementtolsand ..| 2C8 to 873 244 to 479 284 to 574 
167 ,, 286 185 ,, 867 243 ,, 866 
1 9 114 to 185 168 to 165 118 ,, 246 
1 6 ” 128 97 
1 » $9 92 
1 8 78 one year 


In the face of such unequal results it is difficult to 
draw any hard-and-fast rule as to the specific tenacity— 
gauged by ordinary testing machines—which cement 
and its mixtures with sand should attain to after certain 
periods of setting, but, if the following standards of 
strength are secured, there can be no doubt as to the 
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quality and durability of the cement and sand producing 


them. 

Table giving Standards for the Tensile Strength—Gauged by 
Ordinary Testing Machines—of Cement and its Mixtures with 
Sand. Pounds per Su,erficial Inch. 


Briquettes | 

atter | (After. Afterthree | After six 
Details. — a | eight days. | months, months. 
Pure cement .. ..  ..| 350 to 450 | 500 to 600 | 600 to 700 | 700 to 300 

1 cement and 1 sand .. a | 250 ,, 300 | £00 ,, 400 400 ,, 
1 oes ae _ | 225 ,, 250 | 250 ,, 300 | 300 ,, 350 
1 » 38 4 - 175 ,, 200 | 200 ,, 250 | 250 ,, 300 
1 ve ee 100 ,, 125) 150 150 ,, 200 


The tensile strengths of concrete, taken from Mr. Feret’s 
experiments, are as follows :— 


Pounds per Superficial Inch. 


Kept in water. | 

De tren zt! er 
after three es a | one year. 

months, 

1 cement and 1 gravel (small) -| 260 to 290 | 365 to 395 615 to 655 

1 ” 2 4 (coarse) ..| 220 ,, 240 250 550 
ar 8 4, (small) -| 165 ,, 215 | 255 to 275 , 390 to 445 


It should be noted that, according to Mr. Feret’s 
experiments, the tensile strength is nearly doubled when 
the blocks are exposed to the air instead of being sub- 
merged in water. 

From Statement V. it will be seen that the tensile 
strengths of pure cement, and even of mixtures of cement 
and sand, attain their highest limit about six to nine 
months after setting, and this fact is borne out by the 
diagram given by Mr. Carey in his paper on ‘‘ Newhaven 
Harbour,” page 113 of vol. Ixxxvii., “* Proceedings ”’ of 
Institution of Civil Engineers. A further confirmation of 
the theory is supplied by Appendix V. of Mr. Carey’s 
paper on * Portland Cement,” page 68 of vol. evii., ‘* Pro- 
ceedings ’’ Institution of Civil Engineers. On the other 
hand, the annexed tracings from diagrams given in Baron 
Guenette de Rochemont’s paper on “ Portland Cement 
used at Port of Havre,” page 385, vol. cvii., Institution 
of Civil Engineers, seem to show that, although the 
tenacity of pure cement falls considerably after two to ten 
years, it gradually recovers some of its strength after 
seventeen years, while the tenacity of mixtures of cement 
and sand shows a gradual increase after one to six years. 
As cement is seldom or never used in its pure state, but 
in combination with sand or gravel, the common assump- 
tion that cement, mortar, and concrete increase in 
strength with advancing years may be safely accepted, 
but the quality of the sand and gravel evidently requires 
as much attention as that of the cement itself, no 
admixture of clay or earthy ingredients should on any 
account be permitted. 

As a summary of the preceding remarks, it may be 
safely granted that a trustworthy test of the strength of 
cement and its different mixtures with sand or gravel can 
be obtained by subjecting blocks formed of these materials 
to a transverse strain, and that the method of ascertain- 
ing the modulus of rupture is as efficient and certainly 
simpler than the elaborate process of breaking briquettes 
in an ordinary cement-testing machine. On the other 
hand, the writer must admit that his experiments, which 
were really undertaken in the first instance simply to 
afford him some rough-and-ready means of testing the 
cement used on his works, might have been conducted in 
a more scientific manner, at least as regards the quantity 
of water used arid the consistency of the blocks experi- 
mented on; still he thinks that this method of testing 
cement deserves more attention than it has hitherto 
received, more especially as the cement mortars and con- 
cretes in actual use are subjected either to transverse 
strain or compression, and are seldom, if ever, called 
upon to exercise a tensile resistance. 


AUTOMOBILES AT THE PARIS EXHIBITION. 
No. II. 

Berore describing the many carriages in detail, it may 
interest our readers to have a few general observations 
on the various parts of a modern oil carriage—a means 
of locomotion which has developed so rapidly within the 
last few years. These consist of (1) the tank or reser- 
voir; (2) the carburator; (3) the motor itself, with 
one, two, or more cylinders; (4) distributing gear, com- 
prising the valves for admission, ignition, and exhaust; 
(5) apparatus for cooling the motor cylinders; (6) 
governor, or method of regulating the speed; (7) lubri- 
eation. All these have reference to the engine itself; 
as regards the vehicle, we have (8) transmission 
gear, or means employed for transmitting the motion 
from the engine to the carriage wheels, which may be 
either by wheels, belts and pulleys, or by flexible trans- 
mission. To this class belong (9) changes of speed ; 
(10) method of reversing the motion of the carriage, or 
making it run backward. Lastly, there are. (11) 
safety apparatus, comprising (a) brakes, (b) steering 
gear, and (c) some arrangement to prevent the carriage 
from backing, when stopped on a hill. 

(1) Tanks and reservoirs are made either of copper or 
sheet iron, and pressure of air is often used to force the 
oil from them into the carburator or vaporiser, but as the 
air pump sometimes gets out of order and does not work, 
flow by gravity is preferable. All pipes and joints should 
» perfectly tight, otherwise there is considerable danger 
of fire. 

(2) Carburators are generally of two kinds, and act 
either by impregnating the air passing through them, or 
pulverising the oil, but there are many other types. The 
specific gravity of the light oii used is about 0°68 to 0°70. 
Sometimes air is sent through the carburator and 
saturated with the spirit, at other times a cotton wick is 
plunged into the liquid oil, that the air in its passage may 


500| ward or return. An important point is to realise the 


better absorb the spirit. With either system it is 
necessary that the driver should have power to vary the 
roportions of oil and air. There are different ways of 
Cais the carburator hot. The heat of the exhaust 
es is sometimes applied to it, sometimes to the air, but 
amps are often used. 

(8 and 4) The motor is nearly always single-acting, of 
the four-cycle type, with four working phases consisting of 
—(1) admission; (2) compression ; (3) explosion and ex- 
pansion; (4) exhaust. Each occupies one stroke for- 


maximum explosive pressure in a cylinder by reducing 
the clearance space to a minimum, and with the same 
object the piston rings should be made to fit tightly. 
The number of cylinders varies from one to four, accord- 
ing to the power required; as a rule, each is — 
with a separate connecting-rod and crank. For distribut- 
ing the charge there are generally two valves, admission 
and exhaust; the former automatic, and the exhaust 
valve driven by cams. It is very desirable to be able to 
take the valves out quickly should they stick or 
work tightly. Two systems of ignition are now used— 
electricity or the hot tube, sometimes both in the same 
engine. With electric ignition a small battery is required, 
but it is safer, in case of fire, than a hot tube. If the 
latter be employed to fire the charge it is generally ver- 
tical, and should be well protected from wind and rain. 

(5) The cooling of the cylinder is an important point, 
and it is difficult to carry it out effectually, and yet to 
reduce the weight toa minimum. In larger motors the 
water is nearly always circulated by a small rotary pump ; 
the cylinders of the smaller carriages and bicycles are 
ribbed externally and cooled by air. The jacket water is 
generally cooled by radiators consisting of small ribbed 
pipes, placed in the most exposed position, usually in 
front, in order that the currents of air may reach them. 
The cylinders of nearly all the engines shown at the Paris 
Exhibition are cooled in this way. They are generally 
from 4in. to 5in. in diameter, stroke 5in. to 6in.; the 
speed varies from 500 to 2000 revolutions per minute. 
The advantage of having several cylinders of small 
diameter is to avoid vibration, and ensure a better balance 
of the moving parts. As regards their position, four 
cylinders, if used, are generally grouped in two sets with 
two cranks, and an explosion is thus obtained at every 
half revolution. The noise of the exhaust is often ver. 
objectionable, as also the smell. If there is much smell, 
and a little smoke, it means imperfect combustion. To 
diminish the noise silencers are used, varying much in 
shape, size, and weight, but they are only fairly successful, 
and do not stop the noise. Improvements in this respect 
are much required. 

(6) Governors are of many types. Ball governors are 
often used to prevent the engine from running too fast, 
and act by closing the valves wholly or partially, or 
throttling the admission of the explosive mixture. The 
governor is usually under the direct control of the driver, 
and if it be necessary to stop the carriage completely, he 
should be able instantly to cut off the electric ignition. 
The oil motor must, of course, be started before the 
carriage begins to travel, and there is generally a handle 
for this purpose at the back. 

(7) Lubrication is important, but is more or less the 
same in all oil engines. The method of enclosing the 
crank, motor shaft, and connecting-rod, in one aluminium 
chamber filled with oil, is very usual. Sometimes the 
wheels and transmission gear are contained in a similar 
chamber, and thus protected from the dust and dirt. 

(8) Transmission of the work of the motor shaft to 
the wheels is one of the most important points ina motor 
car. To reduce or increase the speed of the carriage 
quickly on the road, it is better to vary the degree in 
which the engine acts on the wheels, than to alter the 
speed of the engine itself. For all carriages weighing 
above half a ton a backward motion is necessary, and this 
is always effected by reversing the transmission gear, and 
not the rotation of the engine. To stop the carriage the 
transmission gear is thrown off, the engine continuing to 
revolve. Transmission gear may be classed under the 
heads of (1) change of speed, (2) change of direction, 
including backing, (3) starting, (4) differential and 
flexible transmission. 

(9) Change of speed is of two kinds, either continuous— 
i.e., the reduction of speed from the motor to the carriage 
wheels ranges between wide limits—or changeable, for 
three or four speeds on the road; the latter is by far the 
most usual. It may be subdivided according to the 
methods by which the changes of speed are effected into 
(a) transmission by belts, (6) by cog wheels, (c) by end- 
less chains, &c. With belt transmission the motor shaft 
carries several sets of fixed and loose driving pulleys. 
The distance of the auxiliary from the motor shaft is 
often varied, to allow for the stretching of the belts. 
Sometimes there are several belts and a single pulley, 
which is slipped on one or the other, according to the 
speed required. Cog wheels consist of a set of noisy 
wheels of different diameters on the motor shaft, and a 
corresponding set on the auxiliary shaft. Changes of 
speed are effected by levers acting either (1) singly on 
each wheel of the auxiliary shaft; (2) on two of these 
wheels together; (3) on all the wheels, shifting the 
whole set at once. This is known as lateral clutch 
gear. To diminish the noise of throwing the wheels 
into gear, especially at starting, various methods, 
none quite successful, have been adopted. Motor 
cycles and small carriages intended always to run 
at high speeds carry a ‘“ demultiplicator,” which inter- 
rupts the ordinary movement by a sliding sleeve with 
catches, or other means. There is also sometimes a 
second wheel with a pinion, which engages the wheel for 
slow speeds; this is useful in large carriages, when 
required to stop suddenly, or to augment the tractive effort 
going up hill. In some cases the motion is transmitted 


to several auxiliary shafts, in others both belts and wheels 
are used in the same carriage. 

(10) Backward motion is obtained (1) by shifting the 
friction coupling ; (2) by a set of pulleys with open belts, 


the usual belts being crossed ; (8) by cog wheels on auxiliary 
axes; (4) by intermediary or smaller pinions arranged to 
gear into the wheels. In one system there are three 
conical pinions, one fixed, the two others slide on a per- 
pendicular shaft and reverse its direction if required. In 
other types auxiliary pinions or wheels are brought 
into play, sometimes by means of a cam, or the driver 
by moving a handle causes the belts to adhere more 
or less tightly to the fixed pulleys. The speed of the 
motor should be slackened before the gearing is altered, 
and the slowest speed put on for backing the carriage. 
Connection is established or thrown off between the 
motor and the carriage by the same mechanism as that 
used for varying the speeds. With cog wheels there is 
a special wheel for starting, to avoid wear and tear to the 
ordinary gear. Friction coupling is, however, preferable, 
because it gives the great advantage of a gradual start. 
If two friction cones are used, their contact should not be 
too abrupt; or a belt is slipped from a loose to a station- 
ary pulley. Differential motion is much employed, in 
order to obviate any difference of resistance in trans- 
mitting movement from the engine to the wheels, such as 
might happen in turning, or if ong wheel of the carriage 
passed over an obstacle and not the other. It makes 
the carriage more susceptible to the slightest touch of the 
driver, but does not come into play if the vehicle is going 
along a straight smooth road. 

Flexible transmission is often used, with an endless 
chain, sometimes double, but there are also difficulties 
with tootbed wheels and chains, the dust of the road 
getting into the teeth and chain links. Shocks to the 
carriage when running on the road render all complicated 
systems of gearing not easy to adjust. To avoid the 
turning completely over of the carriage, should one of the 
front wheels catch a tramway rail, some provision must 
be made to prevent the steering lever being jerked out of 
the hands of the driver. Many serious accidents have 
occurred from this cause. 

(11) Safety apparatus are of three kinds, viz.:—(1) For 
guiding the carriage; (2) brakes; (3) to avoid running 
back. In the first case the guiding wheel or wheels are 
usually in front, because the back wheels carry the 
heaviest load, but a certain proportion, say one-fourth, 
or better, one-third of the total weight, should be carried 
by the front wheels. In most carriages the guiding 
wheels pivot round a special axis, and the position 
of the point on which they turn is of great import- 
ance for the safety of the vehicle and ease in guiding 
it. This axis may be either vertical or parallel to 
the wheels, or inclined. Movement is transmitted to the 
carriage by a transverse arrangement, or an endless 
chain ; in the latter case care is needed that the chain 
should not stretch or break. The guiding lever should 
be close to the driver’s hand, and movement is usually 
communicated to it either by a bar, or by strong handles, 
as in a bicycle. The handle transmits the movement to 
the flexible intermediary gear, either directly through 
the guiding lever, or by cylindrical or conical cog or worm 
wheels, or screws. A certain relation exists between the 
rotation of the guide and that transmitted to the wheels ; 
itis always above unity, and is called “‘ demultiplication ” 
of the direction. In other words, the guiding lever 
should make from a quarter to one complete revolution 
to cause a deviation of an angle of 45 deg. of the guiding 
wheel, which is the maximum allowable limit. 

Efficient brakes are most important. Some are like 
the brake blocks used in horse carriages; but these are 
seldom strong enough, especially if they get wet, to 
form one of the two brakes required. They are usually 
of the same material as the wheel tires, whether iron or 
rubber. A brake should be powerful enough to pull up a 
carriage in a few yards, with little effort on the part of 
the driver. Sometimes it is applied to a part of the 
wheel. The most usual method is to have a collar fitting 
on toa cast iron or bronze drum, thus forming a very 
powerful brake, and rapidly applied. Occasionally there 
is an arrangement by which the driver, to prevent over- 
heating, can drop water on the brake when descending a 
long hill. The strap which rubs against the drum is of 
steel, and the end is generally fixed to the body of the 
carriage. The elasticity of the collar is usually sufficient 
to restore the brake to its ordinary position when the 
handle is released. The drum is fixed either to the 
spokes of the wheels or to part of the mechanism. 

Brakes are applied by hand, by screws and levers, or 
by the foot. The latter method has the advantage of 
leaving the driver’s hands free, but cannot be applied so 
strongly as a hand brake. Brakes worked by hand are 
generally vertical, with a ratchet and pawl, so that the 
driver can fix them in position and leave them, an 
arrangement which is not so practicable with a foot brake. 
If on the carriage wheels, brakes must be equally applied 
to both, otherwise the carriage may veer round. There 
are sometimes two brakes on a transverse bar, or at 
either end of a chain passing over two pulleys, the axes 
of which are displaced by the action of the brake lever. 
Sometimes the same lever disconnects the engine, so that 
the two contrary effects of propulsion by the engine and 
checking the carriage by the brake are not going on at 
the same time. Generally, however, the movements 
of uncoupling and of checking are distinct, but the 
principle is varied in many ways. The brake machinery 
acts sometimes on the engine, and cuts off the admission 
of oil to a certain extent, so that, although the engine is 
running, the effect of the brake is only slightly counter- 
acted. In order to start again with the least trouble, 
and not to check the engine needlessly, the electric 
circuit is seldom interrupted. The time during which the 
brakes are to act should be proportional to the force 
exerted, and the cube of the speed. é 

Brake blocks can also be used to prevent the carriage 
from running backward, if stopped on a hill. The better 
the brake for checking forward speed, the less suitable 
it is for arresting backward speed, but it acts better if it is 
above the gearing for changes of speed. For these 
reasons special mechanism is generally preferred for this 
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PARIS EXHIBITION.—LIGHTHOUSE ENGI- 
NEERING. 
No. II. 


In the Musée du Dépét de Phares, which adjoins the 
the Trocadero Gardens, is the most important lighthouse 
exhibit at the Paris Exhibition, that of the Service des 
Phares. The three well-known Parisian manufacturers, 
Barbier et Bénard, Sautter-Harlé et Cie., and the Société 
Henry-Lepaute, have examples of their work shown here 
which supplement their individual exhibits elsewhere. 


PLAN OF L'ILE VIERGE LANTERN 


Apart from the modern apparatus on view we have also 


exhibits of early lighthouse lenses and revolving apparatus | 


not without historical interest. The latter are well 
calculated to impress the minds of those who are not 
experts with the progress made since the days of Fresnel, 
not only in the science of lighthouse engineering, but in 
the art of glass-making for optical purposes. 
article we shall describe briefly the more important non- 
electric feu-éclair apparatus exhibits at the Dépot, and 
elsewhere, leaving the electric and permanent types of 
apparatus, burners, buoys, &c., for a future notice. 

UIle Vierge (Figs. 1 and 2).—This apparatus, one of 
the most interesting in the Exhibition, is installed in the 
lantern which will be erected with it at Vierge. As its 
great size rendered its installation inside the Museum an 
impossibility, it has been erected on a masonry pedestal 
near the steps leading to the Dépét. The lantern is of 
huge dimensions, and is nearly 17ft. in internal diameter. 
A novel form of ladder for use in cleaning the outside of 
the lantern glass, travels upon a circular railway track 
laid upon the coping of the pedestal, whilst an enclosed 
external staircase gives access to the gallery. This 
lantern, like nearly all French lighthouse lanterns, is 
fitted with the old spherical ventilating cowl. The 


circumstance is worth noting, for although such « cowl | 


is less expensive it is also less efficient, we believe, than 
the large dome-shaped ventilator of the Trinity House 
and other services. 

The optical apparatus is in duplicate. 


upon the mercury float. 
sponsible for the large diameter of the lantern. 


and of 90 deg. horizontal angle. The mercury float 
revolves in an annular cast iron bath. This is carried 
on four cast iron columns, which form the pedestal of 
the apparatus. A vertical screwed shaft in the axis of the 
apparatus, supported on a footstep at the base and pass- 
ing through a bearing carried by the bath, transmits the 
rotary motion to the lenses and retains the float in a 
central position. The bath can be detached from the 
— and lowered for examination by means of a 
arge nut travelling upon the central screwed shaft. The 
revolving portion of the apparatus meanwhile is supported 
by a series of four screw jacks which are carried by the 
columns. <A couple of ladders carried by the lens table, 
and revolving with it, give access to the interior of the 
optic. Although the total weight of the revolving parts 
of the light is nearly 9} tons, it moves at the rate of one 
revolution in 20 seconds. The motive power is supplied 
by a clock, with a weight of 220 lb. falling 26ft. per hour. 
The weight necessary to run the clock when uncoupled 
from its apparatus at a corresponding speed is 77 lb. 
Naturally it would be impossible to obtain such a result 
were it not for the system of mercury flotation. 

The burners are on the Aiier principle. They have 
incandescent mantles and consume Pintsch gas. The 
gas supply is led to the burners through the vertical 
shaft of the apparatus. An ingenious mercury gas-joint 
mechanism effects the conection with the supply pipe. 
This mechanism is placed immediately above the footstep 
and surrounds the shaft. A reserve gas burner is fitted to 
each apparatus, and a set of ordinary three-wick mineral 
oil burners is provided for use in case of accident to the 
gas supply. The exchange of burners can be effected in 
a few seconds, a mercury joint connecting the burner and 
the supply. The oil lamps, or reservoirs, are attached to 
the apparatus and revolve with it. Each of the two 
optics is arranged in four equidistant panels, which 
emit flashes of a little over one-tenth second duration in 
every five seconds and of 800,000 candle-power. The 
combined power of the twin beam is therefore equal to 


600,000 candles. The lenses, the section of which was 
specially calculated by M. Blondel for a focus represented 
by a sphere of 30 mm. diameter, consist of 90 deg. 
refracting elements, the remainder being reflecting 
prisms. MM. Barbier et Bénard constructed, at a cost 
of £4480, the apparatus which was designed by M. 
Ribiére, the engineer-in-chief of the French lighthouse 
service. We may add that this light will be erected upon 
a masonry tower, which is now in course of construction, 
and will be on its completion the highest lighthouse in the 


In this 


The two sets | 
of Jenses are placed side by side on one table supported | 
This twin arrangement is re- | 
The | 
lenses are of the second order (700 mm. focal distance) | 


world, the focal plane of the lenses being 246ft. from the 
ground surface. A somewhat similar triple flashin 
apparatus with twin optics has been constructe 
by the same firm for the lighthouse at Ailly. 

Cape Bear.—The apparatus intended for this 
station, and manufactured by the firm of 
Sautter-Harlé et Cie., figures prominently in- 
side the museum. It is shown in Figs. 3, 4, 5. 
The lenses here are also of the second order, 
one optic only being used, while the panels are 
so arranged with a silvered mirror in rear, as 
to give a group of three flashes in 20 seconds, 
the interval between the flashes being 3°9 
seconds, and the long eclipse 11:9 seconds. 
It will be clear, after looking at the illustra- 
tions, that in point of general construction 
the lens table, pedestal, and float are very 
like those for I’Ile Vierge. Petroleum vapour 
is the illuminant employed, and is produced in 
a small apparatus carried upon the lens table 
behind the mirror. The same principle with 
which the Wells light has made us familiar is 
embodied here. The vapour is consumed in 
conjunction with an Aiier burner and mantle, 
and gives a very high intensity of illumination. 
Later we shall describe this form of illuminant 
and burner in more detail, as well as the oil-gas 
burner. A set of three-wick mineral oil burners 
is provided against emergencies. This is done 
in the case of all oil-gas and petroleum vapour- 
lit apparatus, but rarely in practice does an 
occasion arise for their use. The elements of 
the lenses have been focussed, after mounting, to a 
sphere of 15 mm. diameter, whilst the intensity of 
| the beam approximates to 250,000 candles. The appa- 
| ratus cost £1600. 
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Elevation 
Fig 3, 
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Mont St. Clair.—This is another second-order light, 
and is installed in its lantern outside the walls of the 
Museum, where it overlooks the beautiful Gardens of the 
Trocadero. It is intended for future erection at Mont 
St. Clair lighthouse, Cette, and is shown in Figs. 6,7, 8. 


It consists of a single optic of four panels, giving a single 
flash every five seconds, the revolution hate oeeeiclad 
in twenty seconds. This apparatus is also illuminated 
by petroleum vapour with incandescent mantles. The 
reservoirs are placed externally at opposite angles of the 
apparatus, whilst the “stand-by” mineral oil lamps for 

ree-wick burners are carried at the remaining angles. 
A portion of the central shaft is hollow, and therefore 
through this, and by means of a mercury gas joint, the 
burner could be fed with oil gas from an external supply, 
if at any time it should be necessary to do so. The 
pedestal differs from those already described in the 
arrangement-of the mercury bath and central column. 
In the St. Clair apparatus the revolving spindle passes 
up the middle of a fixed central column. Round 
this central column the screw thread for lowering 
the bath is turned. The revolving nut on the 
screw is provided with four pockets for the recep- 
tion of a similar number of movable arms which 
connect to shoulders cast on to the inner ring of the 
bath, as shown by dotted lines in Fig. 7. On screw- 
ing up the nut until the bath is raised half a turn of the 
thread, the four swivel brackets on the columns sup- 
porting the bath are turned half round, and the latter is 
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Vertical Section 
Fig 4. 
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lowered as required. The lens ladder must be detached 
before this operation can be carried out. The intensity 
of the beam emitted by each panel is 82,700 candle- 
power with a three-wick mineral oil burner, and 300,000 
candles when the petroleum vapour burner is in focus. 
The lantern is of the usual French service type, 11ft. 6in. 
internal diameter. It is mounted at the Exhibition upon 
a masonry pedestal, and in this connection we may call 
attention to an interesting point of difference in French 
and English practice. In the French service nearly all 
‘“‘murettes”’ supporting lanterns of the larger sizes are of 
masonry or concrete, whilst in the English cast iron 
murettes are the general rule. The cost of this apparatus 
was £1920, and the work was executed for the Service 
des Phares by the Société Henry-Lepaute. 

Camarat.—An apparatus constructed for this light- 
house is exhibited by the side of that for Cape Bear, and 
is the only first-order lens to be seen at the Dépét. It is 
a light of 920 mm. focal distance,~ 
and the four panels haye each a horizontal angle of 
46 deg. withasilvered mirror of 180deg. inrear. The lenses 
have upper and lower prisms and refracting elements ofonly 
60 deg. vertical. The bath is carried upon a three-column 
pedestal, and the arrangement is generally similar to that 
adopted in the case of Cape Bear. Petroleum vapour 
burners are used, and all the lamps are placed upon the 
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lens table behind the mirror.. The revolution is completed 
in 25 seconds, while the beam has an intensity of 250,000 
candles. The apparatus is shown in the photograph of 
the interior of the Museum at the Dépdt des Phares. 
Similar ap us have been erected at!’Ile de Seine, Groix, 
and I’Ile de Batz, and all of them have been constructed 
by Barbier et Bénard. 

Suzac.—An interesting lens is that intended for the 
Suzac light. This apparatus is designed to throw a fixed 
beam of 8 deg. amplitude over a narrow channel, and 
consists of one third order lens—500 mm. focal distance— 


Fig 5. 


Sectional planjof lenses . 
CAPE BEAR LIGHTHOUSE 


of 180 deg. horizental angle and 157 deg. vertical, with a 
mirror of 180 deg at the back. The whole is mounted 
upon a fixed table. The petroleum vapour burner is 
used, and the power of the beam is 800,000 candles. The 
apparatus, which cost £800, was constructed by Barbier 
et Bénard. Fig. 9 illustrates clearly the general arrange- 
ment of the lamps and burners, and the apparatus is 
seen in the photograph of the museum. 

Fourth-order apparatus.—Two fourth-order apparatus 
with mineral oil burners are shown, in addition to the 
large apparatus. These are intended for Saintes Maries 
-flashing—and Cape Levi—single-flashing red 


Elevation. 
Fig 6. 


MONT 8ST. CLAIR LIGHTHOUSE 


lights. The illustration—Fig. 10—of the latter shows the 
arrangement usually adopted for carrying the mercury 
bath in apparatus of the fourth order and still lower 
grades. e hollow pedestal casting has an external 
thread for lowering the bath, the revolving central 
spindle being carried inside. The apparatus, which cost 
25, and was manufactured by the Société Henry- 
Lepaute, emits a red beam of light of 12,500 candle-power. 
rning for. the moment from the exhibit at the 
Dépét des Phares to the individual exhibits in the Grand 
Palace of the Champ de Mars, the most striking of 


all is that of Barbier et Bénard with its huge three- 
panel hyper-radial apparatus, containing lenses 11ft. 6in. 


Vertical Section. 
Fig a: 


MONT 8T. CLAIR LIGHTHOUSE 


in diameter, and towering above all other exhibits in its 
neighbourhood. The apparatus, with a focal distance of 


Sectional pian of 
lenses. 


Sectiona/ plan of 
pedestal. 
Fig &. 
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1820 mm.,-has not been constructed to the order of any 
lighthouse service, but was designed and executed by 


Barbier et Bénard for exhibition at Paris. The lenses are 
of 120 deg. horizontal angle, and each forms, with 
the exception of a small portion at the base, a 
complete circle. The optic is carried on a circular cast 
iron table, revolving over the pedestal by means of a 
central spindle. The float is carried at a considerably 
lower level than in any of the apparatus we have hitherto 
described, and is placed about 4ft. under the lens table. 
There is sufficient head room under the bath to allow of 
the latter being lowered for examination, by means of the 
central threaded column surrounding the shaft, the 
lenses and float meanwhile being supported by a series 
of screw jacks carried upon the top of the pedestal. The 
burners are six-wick and of mineral oil type. The lamps, 
of the constant level pattern, are carried externally at the 
angles of the apparatus. The power of the beam with 
the mineral oil burner in focus, the flashes being at 
intervals of five seconds, is about 500,000 candles, but 
with a large incandescent burner such as will be installed 
ultimately in the apparatus, this intensity will be more 
than doubled. The total weight of the revolving parts 
is 8} tons, and the motive clock weight necessary to rotate 
this huge mass at a speed of four complete revolutions in 
one minute is only 11 cwt. The weight of mercury re- 
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quired for flotation is 594lb. The complete apparatus 
weighs 18 tons. 

It appears to us doubtful whether there will be any 
extensive demand in the future for lenses of this size. 
If we take into account the great improvements effected 
in the sources of illumination !and the degree of focal 
compactness which can now be obtained, to say nothing 
of the — of the electric arc, it would seem as 
if the day of these massive and costly lenses might have 
gone by. The apparatus is seen in the centre of the 
photograph of Barbier et Bénard’s given on page 135. 

Monte Hermoso and Cabo San Lucas.—Another aprara- 
tus by the same firm, that intended for Monte Hermoso 
on the Argentine coast, is shown in the same building, 
but had not been erected at the time the general photo- 
graph on page 135 was taken. An exact duplicate intended 
for Cabo San Lucas, in Mexico, of which we are able to 
reproduce an excellent photograph on page 188, may be 
seen in the Mexican Government pavilion. The lenses 
are of the third order—500 mm. focal distance—and in 
bivalve form, of 180deg. horizontal angle. The float in 
this instance is arranged to lift up by revolving round the 
threaded column shown in the photograph, whilst the 
bath remains a fixture attached to the sub-pedestal. 
The clock is provided with an ingenious electrical alarm 
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apparatus which gives notice when re-winding is required, 
or if there has been accidental stoppage or slackening of 
speed. Nearly all the apparatuson view'at the Exhibition 
are furnished with some form or another of such electrical 
mechanism, and the system is much superior to the older 
forms of bell attached to the weight tube and actuated 
by a stop fixed to the weights. The burners are of 
four wicks, and arranged to consume mineral oil, whilst 
the lamps are of constant level pattern, carried externally 
and in an exceptionally high position, in. order to give as 
much clearance as possible between the lens and - the 
inside of the lantern framing.- The hinged catch shown 
above the name-plate is for keying the apparatus whilst 
elevating the float. The Monte Hermoso apparatus is to 
be erected upon: a steel and iron-braced tower with a 
central steel-plated staircase tube. It will be 72ft. in 
height to the focal plane of ‘the light, and is being con- 
structed by the same manufacturers for the Argentine 
Government. _Tae power of the apparatus is approxi- 
mately 55,000 candles—English measurement. 

With reference to the candle-power of apparatus, it 
should be borne in mind that French lighthouse engineers 
generally calculate the intensities upon a. somewhat 
different basis from that adopted in England. - In France 
the maximum intensity of the burner or other source of 
light is taken as the basis, whilst in English practice what 
is known as the service intensity is used in the calcula- 
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tions, a quantity often considerably less than the 
maximum which may be obtained under the most favour- 
able conditions and with special care and precautions. 
This and certain differences in the inethods of calculation 
used give results according to the English method of 
from 25 to 30 per cent. at least under tlie French 
values. Thus the apparatus for Monte Hermoso. would 
give, according to the French caleulations, an intensity 
of over 80,000 candle-power. - Unless statement is made 
to the contrary, the figures givenin these articles are the 
French values. In the same building, Sautter-Harlé 
et Cie. exhibit a single-flashing second-order feu-éclair 
constructed for the Russian Governinent. The pedestal 
of this apparatus differs from the type used by the 
Service des Phares, having a fixed central shaft, at the 
top of which is carried a pivot. The float is attached to 
a hollow revolving column encircling the shaft, sup- 
ported at its upper end by the pivot and prevented from 
lateral movement at the foot by a series of horizontal 
rollers fixed to the base of the pedestal. ‘The base also 
carries another fixed cylindrical column surrounding the 
others, to the upper part of which is attached the 
mercury bath. The latter may be lowered by means of 
the serew turned on the column. 

Katsépé.—The chief individual exhibit of the Société 
Henry-Lepaute is a massive steel tower 122ft. in height 
surmounted by a third-order lantern and apparatus, 
which every night during the period of the Exhibition, 
throws over Paris powerful revolving beams of light, 
which illuminate in their rapid passage through the sky 


from moment to moment many of the beautiful build- 
ings flanking the river Seine. The tower is erected on 
the north side of the river in the Cours la Reine, 
near the Palais des Beaux Arts, and is constructed 
of jin. steel plates, braced internally, 23ft. diameter 
at the base and 11ft. under the lantern gallery. <A 
spiral staircase surrounds the central weight tube and 
leads to the lantern, which is 10ft. in internal diameter. 
The total weight of steel contained in the tower is under 
80 tons. This will seem a small quantity for a tower of 
this height, and shows the great advantage to be derived 
from steel construction as against cast iron, when heavy 
transport charges are to be incurred. The apparatus of 
500 mm. focal distance, consists of a bivalve, each lens 
being of 172 deg. horizontal angle. At the present 
moment it is illuminated by an electric are lamp; but 
when placed in service at Katsépé, in Madagascar, where 
it is to be erected after the close of the Exhibition, it will 
be illuminated by a four-wick mineral oil burner for a 
period of about three years. At the end of this period 
Pintsch’s oil gas will be substituted as an illuminant, the 
apparatus being designed with a view to this change. 
The gas joint is formed by an annular mercury trap sur- 
rounding the central shaft below the lens table, and is 
similar to that in the l’Ile Vierge apparatus, which has 
been already described. The method adopted for lower- 
ing the float resembles that in use in the Mont St. Clair 
light, constructed by the same firm. We hope to print 
some illustrations of this light and tower in a future 
issue. 

Before concluding the present article we may call 
attention to certain differences in practical detail between 
the several apparatus described, and the earlier mercury 
float lights constructed in France. Many of the latter, 
for instance, Hourtin (Gironde)—one of the earliest, if 
not the first, mercury float apparatus erected—La Héve 
and l'Ile d’Yeu, both of the latter electric—have the 
mercury bath and float placed in a separate room under 
the lantern and connected with the lens table by an 
elongated shaft running up through the floor. The object 
of this somewhat awkward arrangement was, we believe, 
to permit examination of the interior of the float and 
bath. The shaft having a detachable section, the float 
might be hoisted out of its bath by means of a tackle 
slung from th> roof of the lower chamber. With the 
introduction of the screwed column or shaft in its many 
forms the necessity for the more cumbrous arrangement 
disappeared. The pedestals, as now constructed in 
France, are certainly in some respects less complex than 
those used in English practice as they are to be found in 
such lights as Lundy, Fish Point (Cape of Good Hope), 
and St. Mary's Isle, where the whole revolving apparatus is 
raised, in order to expose the float, by means of three or 
more long screw jacks attached to the pedestal columns. 
The practice of using fixed burners and lamps instead of 
rotating them renders such an arrangement necessary. 
The French engineers claim for the revolving burners 
that the flame remains absolutely fixed relatively to the 
focus of the lens, whilst in the fixed-burner system the 
focus may vary by a small fraction of an inch on account 
of lateral or vertical movement of the lenses. With 


| careful adjustment of the burner in focus this variation 


ought not to be appreciable. 

We are indebted to M. Ribiére, engineer-in-chief of 
the Service des Phares, for much information, and for 
kindly allowing us to produce Figs. 2 to 10, which are 
from the notice on the Government exhibits, published 
by authority of the Minister of Public Works. For the 
other illustrations and photographs we have to thank 
Messrs. Barbier and Bénard. 

In a future article we shall deal with certain other 
interesting features of the lighthouse exhibits at Paris. 


THE ADMIRALTY COMMITTEE ON NAVAL 
BOILERS. 


THOSE who are not satisfied with Mr. Goschen’s statement, 
made in reply to a question put by Sir F. Flannery on 
Tuesday in the House of Commons, must be very hard to 
please. Nothing can be more complete than the terms of 
reference, nothing more thorough than the facilities for 
investigation to be placed at the disposal of the Committee. 
The members of the. Committee have been selected in strict 
accordance with the views which we expressed on the 20th of 
July, with one exception, to which we have no objection to 
offer—namely, the appointment of an Admiralty inspector 
of machinery. The Committee will consist of seven members. 
The president will be Vice-Admiral Sir Compton Domvile, 
who has had under his command fleets of ships with both 
cylindrical and water-tube boilers, and will have them again. 
The remaining members are—Mr. List, the superintending 
engineer of the Castle Company; Mr Bain, the superintend- 
ing engineer of the Cunard Line; Mr. Milton, chief engineer 
surveyor of Lloyd’s Registry of Shipping, who sat on the 
former Admiralty Committee on Boilers in 1892; Professor 
Kennedy; and a naval inspector of machinery. As regards 
the seventh member of the Committee, Mr. Goschen is still 
engaged in making the selection. 

The instructions to the Committee will be to the following 
efiect :—To ascertain practically and experimentally ,the 
relative advantages and disadvantages of the Belleville boiler 
for naval purposes as compared with the cylindrical boiler ; 
to investigate the causes of the defects which have occurred 
in these boilers and in the machinery of ships fitted with 
them, and to report how far they are preventable either by 
modifications of details or by difference of treatment, or how 
far they are inherent in the system. Also to report generally 
on the suitability of the propelling and auxiliary machinery 
fitted in recent war vessels, and to offer any suggestions for 
improvement, stating at the same time the effect as regards 
weight and space of any alterations proposed. To report on 


| theadvantages and disadvantages of the Niclausse and Babcock 


and Wilcox boilers compared with the Belleville, as far as the 
means at the disposal.of the Committee permit, and also to 
report whether any other description of boiler has sufficient 
advantages over the Belleville or the’other two types men- 
tioned, as a boiler for large cruisers and battleships, to make 
it advisable to fit it in any of her Majesty's ships for trial. 


For the purpose of making direct experiments between ships 


fitted with Belleville and cylindrical boilers, the Hyacinth 
fitted with Belleville boilers will be placed at the disposal of 
the Committee. A cruiser of-similar type ‘fitted with 
cylindrical boilers will also be placed at the disposal of the 
Committee when required for the purpose of comparison. 

For the investigation of defects, copies of the reports of 
all the defects of machinery and boilers which have occurred 
during the Naval Manceuvres will be placed before the Com- 
mittee, and they will be able to inspect the. ships specially 
commissioned for the manceuvres. . On the arrival of the 
Europa from Australia it is proposed that the investigation inte 
the causes of her high coal expenditure shouldbe conducted 
under the direction of the Committee, and that .she should 
afterwards be put through such trials as they may think neces- 
sary. Information on any specia] points connected with the 
behaviour of the boilers or machinery of water-tube boiler 
ships on ordinary peace service which the Committee may 
desire to have can be obtained from any of her Majesty’s 
ships in commission, and opportunities can be taken when 
the Channel Squadron is in any of the home ports to ex- 
amine the boilers and machinery of the Diadem, Arrogant, 
and Furious, which have Belleville boilers, and the Pactolus, 
which is fitted with the Blechynden boilers. The Pelorus, 
fitted with Normand boilers, which has recently returned from 
three years continuous service in the Channel Squadron and at 
the Cape of Good Hope, and the Powerful will also be avail 
able for examination during their refits. The Sharpshooter, 
fitted with Belleville boilers without economisers; the Seagull, 


fitted with Niclausse ; and the Sheldrake with Babcock and ~ 


Wilcox boilers, will be employed in training stokers, and will 
be available for examination, and if necessary for any com- 
parative experiments between these boilers that the Com- 
mittee may wish to make. It is particularly desired that 
any conclusions the Committee may arrive at should be 
supported by experimental proof, as far as possible, and that 
they should propose any further experiments they think 
necessary for the purpose. 

The only objection that can be urged to this programme is 
that it will take a long time to carry out. -We believe, how- 
ever, that it may be found quite possible to issue an interim 
report which may serve to modify events in relation to the 
boilers of new ships, a thing very desirable, seeing how con- 
siderable are the sums to be spent in the immediate future. 


DOCKYARD NOTES. 


Tue electric hoist, in some form or other, is, it appears, 
going to be adopted in.the British Navy. For the Kent 
class it is definitely decided upon ; hesitation remains as to 
older ships. Two rounds a minute is about the average 
capacity of a hand hoist—the rate of service that would suit 
an ordinary breech-loading 6in. It should, however, be borne 
in mind that the average rate throughout a naval action 
would hardly be two a minute—at Yalu the Yoshino, which 
fired more than any other ships, only totalled an average of 
one a minute. This average was produced by the periods 
when the guns were not bearing, and by the times when they 
were cooling. As in the Yoshino, so on board any ship, 
risk or no risk, ammunition would be collected round eac: 
gun beforehand, consequently a rapid fire could be maintained 
when needed. Too easy a delivery of ammunition entails a 
risk of firing it away too quickly, but it must be borne in 
mind that, however rapid the firing, it takes a long time to 
get through 200 rounds, which—were one side only engaged 
—is the amount per gun that ships with a very low supply 
could use. Our ships with 200 rounds per gun would have 
400 rounds available, excluding extras from guns that had 
been disabled. Still, when everything is considered, we can- 
not but conclude that the question of electrical hoists, though 
vital, is not of the first importance. There are worse joints 
in our armour. 


Tue Jackson system of wireless telegraphy has so far 
proved of small success against Marconi’s system. Its range 
is about one-third that of the Italian’s. It is worthy of note 
that Signor Marconi has all along helped our operators on 
the rival system wherever he could. Perhaps he was confi- 
dent in the superiority of his own invention, but the incident 
is worth recording. 


Wo is responsible for the care of Temperley transporters 
in Government colliers? We learn that during the recent 
mancuvres very few transporters had gear that could be 
trusted with more than six bags—say, half to one-third the 
full capacity—or else the winches were too weak to do more. 
Some transporters had sustained damages and not been re- 
paired ; and, altogether, the picture is a far from pleasing one 
of haphazard muddle. 


ANOTHER new first-class Russian battleship is to be laid 
down. Four years ago a Russian fleet was a menace only on 
paper—but four years hence it will be a squadron to be 
reckoned with—providing always that the Russians are able 
to work their ships when they have them. This is not clear 
at present. i 


Tue Blenheim is the cruiser that has on the whole done 
best during the manceuvres. Despite the fact that the Blake 
has only recently been re-boilered at Devonport dockyard, the 
Blenheim proved faster than her sister. The Belleville ships 
have proved little one way or the other—beyond that the 
saving of coal once claimed for them is fictitious. The 
cylindrical-boilered ships always banked fires, and were not 
greatly handicapped in getting up steam, while they un- 
doubtedly burnt less coal over it. 


BOOKS RECEIVED. 

Revort on Standard Piece Rates of. Wages and Sliding Scales in 
the United Kingdom. 1900. Tondon: Eyre and Spottiswoode. 
Price 1s. 4d. “ged 

Life of Sir James Nicholus Douglass, F.RS., &e. de. By 
Thomas Williams. With portrait. London: Longmans, Green, 
and Co, 1900. Price 3s. 6d. 

Chemins de fer de UOuest, Matévial et Traction: Notice sur 
le matérial,: les objets et les dessins présentés a 0 Exposition Univer- 
selle de 1900. : 


Acetylene: A Hand-hook for the Student and Manufacturer. By - 


Vivian B; Lewes, F.I.C., &c. With 228 illustrations. West- 


minster, London: Archibald. Constable and Co., Limited.’ 1900. : 


Price 31s. 6d. net. ; 

Le Bouclier, et les Méthodes nouvelles de Pervcement des Soutter- 
rains. Par René Philippe. Préface de M. L. Biette. 225 figures 
dans le texte. Paris: Ch, Béranger. 1900, 
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THE RENO INCLINED ELEVATOR. 


Tuer is no doubt that walking upstairs is very fatiguing, 
and in stores and warehouses lifts have been installed in very 
many instances to take purchasers from one floor to another. 
The lift, however, is by no means an enjoyable form of con- 
veyance ; indeed, the feelings experienced by some are so 
objectionable that in preference these persons use the stair- 
case. In this country the lift—especially the high-speed lift 
-—has not been received nearly so well as in the United States, 
and yet from the United States come rivals to the lift. 
For about two years what is. known as the Reno inclined 
elevator has been at work in New York and other parts of 
the United States. Now for the first time an elevator con- 
structed on this system is at work in this country. It has 
been erected in the Crystal Palace, and is used for transport- 
ing visitors from the general level of the Crystal Palace up 
to the gallery. We had an opportunity of inspecting it on 
Friday last—the first day it was put in motion—and a few 
details of it may be of interest to our readers. 

Generally speaking, the elevator is a flexible movable band, 
in connection with a flexible hand-rail moving at the same 
speed as the band. The passenger stands on the former and 
grasps the latter, and is taken from one level to another. 
The band is made flexible by being composed of a number of 


blocks of maple wood, some 18in. broad and 4in. wide, con- 


There are two hand-rails, one on each side of the moving 
band. One of these does not move, and is merely to prevent 
passengers falling off. The grip of the other hand-rail does 
move, however, and it moves at the same rate as does the 
flexible band. A passenger, therefore, on stepping on the 
band and grasping the grip of the hand-rail finds the whole 
of his body travelling at the same speed. The moving ‘“‘grip”’ 
is brought about ingeniously in much the same manner as 
the moving band. A continuous flexible band of cast iron 
links runs over two toothed wheels—one at the top and one 
at the bottom of the incline. The underside of each link is 
provided with two lugs, cast with it, and these lugs fit into a 
slot of suitable shape made in the rail joining the tops of the 
balusters. The result is that when the chain of links re- 
volves—which it does at the same pace as the moving band 
on which the passengers stand—a moving hand-rail is 
formed. It would be inconvenient, however, to catch hold 
of the links themselves, and so a continuous band of vul- 
canised india-rubber is sprung over the links. This is held in 
position by means of holes in its sides, into which lugs on the 
upper side of the links fit, without projecting. Fig. 2 gives 
a section of a link showing the lugs at A and a plan of two 
links. The general construction can be well seen from these. 
The same motor which revolves the moving band also re- 
volves the hand-rail, the gearing being so arranged that they 
both revolve at the same speed. 


Fig. 1-GENFRAL ARRANGEMENT OF INCLINED ELEVATOR 


nected together in their centres on their undersides by means 
of hinged links of peculiar construction. Each block of 
wood is provided with a pair of small wheels—one at either 
end—which are made of a substance called hemacite. This 
is said to be noiseless when working on iron or steel. The 
wheels run on inclined angle irons, fixed at a suitable gauge. 
Motion is transmitted to the bands by means of a toothed 
wheel, which engages with the hinged links already men- 
tioned. There are two such toothed wheels—one at the 
top and one at the bottom of the incline. In the instance 
at the Crystal Palace it is the top wheel only to which power 
is applied ; the bottom wheel runs idle, and simply serves as 
a guide and distance wheel for the revolving band. These 
wheels are 2ft. in diameter, and the top wheel is connected 
through a one-reduction gearing to the shaft of an electric 
motor. It is stated that 7} horse-power are needed to re- 
volve the band at 90ft. a minute, and carry 3000 passengers 
per hour. The revolving band is inclined at an angle of 25 
deg., and this speed of 90ft. a minute gives a vertical 
lift of 38ft. a minute. In order to prevent slipping of the 
feet the blocks of wood forming the band are provided with 
a number of fillets of wood, placed about an inch apart, 
curved on their top sides, and furnished with india-rubber 
covered canvas strips. These fillets are placed with their 
length in the direction of motion, and provide a firm foot- 
hold. The whole is mounted on a light angle iron structure 
carried on cast iron pillars. 

The lower-toothed wheel is below floor level, the band 
coming up through the floor and passing under two boards at 
the sides for the whole length of its upward travel. It is 
therefore impossible for the 
feet to be caught in any of 
the moving parts. At the 
top of its travel the top of 
the band is just on a level 
with the gallery floor, and 
a cast iron plate, provided 
with a number of prongs, 
which are chamfered off, 
and which fit in between 
the fillets of wood on the 
moving band, is fixed on 
the gallery floor with the 
object of preventing the 
feet being carried over with 
the band and getting jam- 
med. It is also intended 
to prevent dresses or other re) 
articles being caught. We 
saw experiments tried by 
dropping a handkerchief, 
and found that this device 
acted perfectly. As a pre- 
vention against accident, 
should anything happen to oO oO 
the driving mechanism, a 
pawl is provided which, 
should there be a tendency 
for the band to slip back- -A 
wards, is intended to en- ‘ 
gage with the flexible links Fig. 2—Links for Handrail 
on the underside of the 
blocks of wood of the travelling band. It will be under- 
stood that as the band goes over wheels one-half of the links 
are always pointing upwards, and it is in this position that 
the pawl is intended to act. We were informed that it is 
proposed to fix a still further safeguarding device, but this is 
not yet in position, neither was its nature explained to us. 
The accompanying illustration—Fig. 1—will serve to show 
in a general way how the apparatus, as a whole, works, 


INDIA RUBBERY 


This briefly describes the elevator as erected at the Crystal 
Palace. As we have already mentioned, it is no novelty on 
the other side of the Atlantic. We understand that one 
hundred elevators have recently been ordered for the Man- 
hattan Elevated Railroad at New York. Five of the elevators 
are working at the Paris Exhibition. At the Crystal Palace 
the actual overall dimensions are 52ft. by 3ft. 10in. The 
motor actually installed is of 9 horse-power, and is connected 


by belt to the driving mechanism. The gallery is 21ft. 7}in. 


from the floor of the Palace. 

We had several trips up the incline. The motion at first 
is peculiar, but one soon gets used to it. Some knowledge is, 
at first, required to land easily at the top. It is the change 
from a moving body to one that is stationary which causes 
this. At the second attempt, however, one is an expert at 
alighting. ‘The apparatus worked well and with little noise, 
which will probably entirely disappear when the elevator has 
been working for some time. When we saw it at work it was 
the first time that it had been turned round by power. The 
elevator has been constructed and put to work for the Reno 
Inclined Elevator Construction Syndicate by G. Aston and 
Son, of London. 

This particular example is only an elevating lift. We are 
informed that inclines are made which revolve the reverse 
way and enable passengers to descend. Besides being used 
for passengers, it is claimed that these elevators can be used 
for goods, and we have no doubt that they would serve this 
purpose well. Whether or not such elevators for passenger 
purposes will come much into vogue in this country after the 
novelty has worn, off remains to be seen. There can, how- 
ever, be little doubt that in the States they are extensively 
patronised. We understand that 10,000,000 passengers have 
been conveyed by them without accident. 


RECENT ADMIRALTY SURVEYS. 


A BRIEF reference to the interesting report of the Hydro- 
grapher of the Admiralty for last year will prove the neces- 
sity that exists for unremitting care and vigilance on the 
part of those to whom is entrusted the task of ensuring the 
safety of our ships which navigate the seas of the whole 
world. This important work is carried out under the direc- 
tion of the Lords Commissioners of the Admiralty, and in- 
cludes the examination, close inspection, and charting of the 
seas and coasts in various parts of the globe. The shipping 
and commerce of all nations benefit by these marine explora- 
tions, and to do others justice as well as ourselves, they all 
share in the great object to be attained. During the year 
1899 no less than 274 rocks andshoals, which were dangerous 
to navigation, were localised, surveyed, and will be marked 
upon the charts now in preparation. Of these perilous 
impediments to the safety of vessels of all classes, 194 were 
reported by colonial and foreign Governments, 23 were dis- 
covered by ships striking on them, and the remainder by the 
chartered surveying vessels and her Majesty’s men-of-war. 
Summing up, over twelve thousand miles of coast have been 
surveyed and an area of between four and five thousand 
square miles sounded .and plotted upon scales, varying 
according to the position and requirements of the locality. 
These hydrographical surveys are divided into two classes, 
home and foreign, and require the services of seventy-eight 
officers and about seven hundred men. 

Passing over the operations carried on, with respect to the 
east and west coasts of Scotland, which present no particular 
features of interest, we may direct a little attention to the 
east coast of England, commencing with Hull. A careful ex- 
amination of Hull roads, with a view to find a berth for the 
coastguard ship, revealed the fact that a considerable amount 


ofjshoaling—that ever-recurring obstruction to secure navi- 
gation—had taken place since the last Admiralty survey, and 
that the deep water space available did not afford sufficient 
swinging room for even a vessel of the Galatea’s di- 
mensions. The survey, moreover, indicated that a con- 
siderable decrease in the available depths, notably in 
the neighbourhood of Hull Middle Sand, has recently 


occurred. As this general shoaling is unaccompanied by any _ 


deepening of the channel, it may have a serious effect in 
connection with the future navigability of the river Humber 
above Hull. Subsequently the surveying vessel proceeded to 
Goole to ascertain whether the changes in the upper part of 
the river since the last exploration were of such a permanent 
character as would justify a survey being made of the river 
above Hull. The result of a careful examination of local 
plans and surveys made at frequent intervals in the vicinity 
of Goole showed that the changes in the channels: are so 
frequent that no chart of that locality would represent the 
true state of the river for more than a few weeks at a time. 
This report fully corroborates our opening statement. The 
west coasts of England, the Scilly and Channel Islands, 
offered no new features of importance. At Plymouth the 
dredging of the Vanguard and Rubble banks, which was 
carried to a depth of 30ft. below low-water ordinary spring 
tides, cleared away the Vanguard shoal, rendered it fit for 
navigable purposes, and removed a great obstruction to the 
passage of heavy vessels in a critical part of the channel 
into Hamoaze. Every one who knows Plymouth will appre- 
ciate the importance of these operations. 

Turning to the foreign portion of the Admiralty surveys, 
the river Congo was traversed to its furthest navigable point 
about eighty miles from the sea, and astronomical positions 
were established along its banks, upon which to base future 
surveys. In this expedition a series of observations was con- 
ducted respecting the movements and the laws governing the 
general flow of the undercurrents near the mouth of the 
river, which possesses considerable hydrological interest. It 
was demonstrated that the fresh water of the Congo extends 
from the surface to the bottom of the stream, filling, in fact, 
the entire channel until, as it approaches the coast, it meets 
with a large volume of opposing salt water. In virtue of its 
lesser specific gravity, the fresh water dominates the denser, 
and runs on the top of it, with an increased velocity, but 
with a greatly reduced depth. As the river widens the layer 
of fresh water gradually diminishes in depth, until it dies 
a minimum of a very few feet near its mouth. 

Neither on the west and north Pacific coasts of North 
America nor along the littoral of the Red Sea is there any- 
thing of note to record respecting the Admiralty surveys of 
last year, but the exertions of the explorers were rewarded 
with some substantial results on the west and south coasts 
of Australia. The survey of the Mary Anne Passage and its 
approaches revealed the existence of numerous new shoals, 
exceedingly dangerous to navigation, and many off-lying 
islands were found to be as much as four miles out of posi- 
tion. The Passage itself was narrower than when formerly 
charted, which is a matter deserving attention, as this route 
is much traversed by steamers trading with Freemantle and 
the north-west ports, and also with Singapore, a traffic 
which is increasing. In China, Hongkong, Yenghai, and 
Shanghai, and in India, Rangoon, the river Moulmein, and 
the Andaman islands, were visited, but it is satisfactory to 
state that in no case were soundings obtained that would be 
considered dangerous to navigation. It is gratifying to know 
that all civilised countries cordially co-operate in the great 
work of marine surveys. The hydrographical departments 
of foreign Governments furnish useful and important infor- 
mation relating to all quarters of the globe by the free inter- 
change of new charts and other documents bearing on hydro- 
graphy. Her Majesty’s consuls also contribute much local 
information for the amendment and revision, as occasion 
demands, of the Sailing Directions, a great boon to the whole 
of our numerous sea-going population. 


THOMAS W. JEFFCOCK. 


Tuer death occurred on the 3rd inst., at Shire House, 
Ecclesfield, of Mr. Thomas William Jeffcock, civil and minin, 
engineer, Bank-street, Sheffield. Mr. Jeffcock had suffer 
from heart disease for many years. A month ago he went to 
his fishing lodge at Camisky, near Fort William, on the river 
Lochy. He was unwell when he arrived there, and his 
doctor ordered him home. He never rallied. Mr. Jeff- 
cock belonged to a family which had much to do with the 
making of Sheffield as a centre of the coal industry. His 
father, Thomas Dunn Jeffcock, was one of four brothers, 
of whom the eldest, William Jeffcock of High Hazels, was 
the first Mayor of Sheffield. His grandfather was John 
Jeficock, who was associated with William Jeffcock 
and others in opening a colliery at Dore House in the parish 
of Hansworth, to work the Barnsley seam. Mr. Dunn was 
appointed manager, and John Jeffcock became colliery 
engineer. Mr. T. W. Jeffcock continued the business tradi- 
tions of his fathers, and became a mining engineer of repute 
and practice. It was his cousin, Mr. Parkin Jeffcock, who 
lost his life in 1866 whilst in charge of an exploring party at 
the Oaks Colliery, where 330 miners were killed. Mr. Jeff- 
cock was a director of Charles Cammell and Co.’s Cyclops 
Works, Sheffield, the Sheepbridge Coal and Iron Company, 
and the Aston Coal Company. For twenty-one years Mr. 
Jeficock was connected with the 1st West Yorks Yeomanry 
Cavalry. He joined at the age of twenty-one, and retired 
with the rank of major in 1882, having for many years com- 
manded the Sheffield Squadron. Three or four years ago he 
was appointed a deputy-lieutenant of the West Riding, and 
as far back as 1881 he became a justice of the peace. Mr. 
Jeffcock, who was sixty years of age, married some six or 
eight years ago, the widow of the late Mr. Frederick Vickers. 
He leaves no family. 


Tue largest “en, of American machinery ever 
forwarded to the Far was received last month by the steamer 
Hillglen, at New York, for consignment to Vladivustock, for the 
Chinese Eastern Railroad. The machinery weighed about 2000 tons, 
valued at £25,000. The largest contract yet awarded by V. A. 
Kajevnekeff, the chief mechanical engineer of the road, who is now 
in New York, has been secured by the —— Sargent Drill 
Company, of Easton, Pa. It is worth 

complete plant for the boring of a tunnel 6600ft. long. On the 
Russian side of Harbin, the headquarters of the Chinese Eastern 


road, the same concern will furnish an air —— plant for » 


caisson sinking for bridge building and a six-drill plant for open 
cut railroad work, It remains to be seen how far the position of 
affairs in China will affect the position of these orders, 
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RAILWAY MATTERS. 


Tue American 50-ton steel wagon weighs 17 tons. 

Tue coast line from Gothenburg to the Norwegian 
frontier is now under construction. ; 

Tue Town Council of Oldham have applied for sanction 
to borrow £280,000 for electric tramways. 

Tuer Abbeydale electric tramway route at Sheffield has 
been opened for traffic, although not yet officially inspected by the 
Board of Trade. 

AccorpINs to recent statistics the number of fatal 
railway accidents occurring in Russia during 1893 was 4548; in 
1895, 5763 ; and in 1896, 6107. 

THE journey from Vincennes to the Bois de Boulogne, 
on the main line of the underground Metropolitan Railway of 
Paris, is performed in twenty minutes. 

Tur Wrexham Tramways Company has applied to the 
Board of Trade for an extension of twelve months to comply with 
the terms of the Wrexham Tramways Order, 1899, 


Tur Board of Trade inspection of the track of the 
Norwich Electric Tramways Company took place on the 26th July, 
and the whole of the system was opened for traffic on the 2nd inst. 


Various improvements in the train services of Algeria 
have been effected during the past year. The most notable is 
the night train, which now runs three times a week from Algiers 
to Oran. 


A satisFactory trial trip over the Christchurch and 
Roker electric tramway at Sunderland took place on July 31st. 
The Board of Trade inspection of the new electric trataways in 
Sunderland was held yesterday, 


Tue light narrow-gauge line from Oran to Arzeu, in 
connection with the Franco-Algerien, Arzeu to Saida, and Djenien 
Bou Reszg, is completed from Arzeu to St. Cloud, or about one- 
third of the distance, and the work is being rapidly pushed on on 
the remaining sections, . 

Oran, in Algeria, is now in possession of an excellent 
service of electric trams, which offers great advantages to its 
inhabitants, and has considerably enhanced the value of all lands 
in the suburbs which are in their line of route. Oran being 
excessively hilly, these tramways are the more welcome. 


WE hear that the Richmond Locomotive and Machine 
Works, of Richmond, Virginia, U.S.A., has just received its third 
repeat order for locomotives from the Finland State Railways 
during the last eighteen months. The present order is for twelve 
16in. by 24in. six-wheeled coupled passenger locomotives with 
leading bogies. 

Amonest the important railway developments which 
are likely to take place in the Transvaal are a line from Vereenig- 
ing to Johannesburg, and a line from the Rand to Springs. The 
move is said to be significant on account of the effect it will have 
on the Netherlands Railway Company, and also possesses great 
advantages from a military point of view. 


On the night of July 9th eastbound fast mail train 
No, 32, on the New York Central and Hudson River, a train of 
eight heavy cars was run from Rochester to Syracuse, eighty miles, 
in eighty minutes, and a stop was made at Lyons. In view of the 
great weight of the train, this is believed to be one of the best 
runs ever made on the New York Central. 


Tue report of the Belfast and Northern Counties Rail- 
way Com ~ states that the total traffic receipts from passengers 
an s during the half-year ending June 30th last were 
£141,583, as against £137,622 in 1898—an increase of £3961. The 
total number of miles of line worked was 249 and the total train 
mileage 771,308—an increase of 19,078 train miles. 


A TRAIN of the Illinois Central was stopped by robbers 
on the night of July 10th, near Wickliffe, Ky. and the express 
car was robbed of several thousand dollars. © robbers, six in 
number, detached the express car from the rest of the train and 
ran it forward about a mile. The safe was blown open. The fire- 
man, who offered some resistance, was beaten by the robbers. 


THERE are 950 miles of railway in operation in Cuba 
owned and controlled by fifteen separate companies. Four of 
these companies are British, and they control together 551 miles 
of the total mentioned. The ate share capital of all the 
railway companies is about £9,500,000, or at the rate of £10,000 
per mile of railway, without including their bonded indebtedness, 


Tue question of a network of light railways in some 
of the most uctive districts of the Argentine Republic has 
been much talked of lately, but so far without any definite result. 
The great difficulty has been to find sufficient capital to work an 
enterprise of this kind. A concession has, it is ty been granted 
to a company desirous of laying down light railways between Mar 
del Plata and Oliverria, 


A SCHEME is being promoted for an electric tramway 
from Lancaster to the West End of Morecambe, It is proposed to 
construct the electric tramway from a point within the borough of 
Lancaster almost in a direct line with Regent-road, West End, 
Morecambe. Upon entering the Morecambe urban area Regent- 
road will be traversed, and the terminus will be close to the 
Alhambra Concert Hall. 


THE municipal authorities of Frankfort have taken over 
the management of the tramways, and have introduced electric 
locomotion after having established a central electric power station. 
As soon as the new organisation is completed, the mails also will be 
carried to and from the central railway station by special electric 
cars, This is the first experiment made by the Imperial Post-office 
in the carriage of mails by electricity. 


Tue traffic returns of the railways in the United King- 
dom for last year show the enormous total of over £101,000,000, 
which is not much below the gross income of the United Kingdom. 
The working expenditure of the railways has risen sharply of late, 
but it has been going up steadily for some years, owing to improve- 
ments in the rolling stock which have been introduced, and during 
the present year to the increase in the price of coal. 


RartroaD construction in Cuba has always been 
expensive owing to the heavy duties levied on rails, rolling stock, 
and materials of all kinds, and also in part to the high price which 
often had to be paid for right of way. This ought not to be the 
case in future, now that the duties have reduced, as although 
wages are rather dear, the country in the central and western 
provinces is not difficult from an engineering standpoint. 


Tue report of the directors of the North London 
Railway Company states that the gross receipts of the half-year 
ending 30th June were £278,908, against £472,362 in 1899, an 
increase of £6546. The total mileage worked by engines is 115, 
and the total train mileage for goods and passenger, traffic was 
1,267,549, an increase of 7397 over that of the corresponding period 
last year. Working expenses show an increase of £13,416. 


On the part of the line from El Rancho to the port 
which is in regular use, the Director-General of Public Works for 
Guatemala states that quantities of new sleepers will have soon to 
be laid, notwithstanding the fact that over 100,000 new ones have 
been laid in the past year. He says that the wood of which many 
of these sleepers are made is not able to withstand the heat and 
dimp, especially in a few sections nearest the coast, for more than 
about two years 


NOTES AND MEMORANDA, 


Tue bulk of the finer sorts of paper used in Norway is 
imported from Germany, but a fairly large amount is obtained 
from Holland and Belgium, 


Tae Chilian exportaticn of nitrates in 1899 amounted 
to 30,043,900 Spanish quintals, and the calculated exportation for 
1900 is 30,500,000 quintals, while that for 1901 is 31,000,000 quintals. 


Mrverat oil exists at various depths in the department 
of Oran, in Algeria, and has, in fact, been struck in one district 
of this department, but not as yet in sufficient quantity to justify 
working. At any moment the borings, which are being made in 
the likely formations, may meet with success, 


Caucrum carbide is now made by fusing 100 parts of 
lime and 70 parts of coke in an electric furnace. The material 
used for the manufacture of carbide must be of great purity ; the 
lime should contain, on an average, 99 per cent. of CaO, and the 
coke should not run over 5 ee cent, of ashes. A temperature of 
2700 deg. Cent. is required for its formation. 


Minne has never been extensively practised in Cuba, 
although copper, iron, and manganese deposits of considerable 
extent are found in the province of Santiago de Cuba, and have 
been more or less intermittently worked during the wee grerasd 
with fairly good results, The industry was quite paralysed during 
the insurrection, and work has not been resumed since. 


Tue total number of vessels of all nationalities which 
entered Boston, U.S.A., from foreign ports during the year 1899 
was, according to the Custom-house returns, 1968 vessels, of 
2,373,446 tons measurement, asagainst 1797 vessels, of 1,980,708 tons, 
in 1898. Of the above, 874 were British steamers, of 1,806,395 tons 
ond 720 British sailing vessels of 105,790 tons, with cargo an 

last. 


Tue Germans are elated at the rate of increase of their 
steamship fleet. Last year’s returns show that for the first time 
Germany has made a greater step forward than the United 
Kingdom. Germany’s steamship fleet increased last year 248,000 
tons gross and 149,000 tons net. That of the United pend ama on 
the other hand, advanced by only 100,000 tons gross and 20,000 
tons net. 


Tue Munich sewers discharge their contents direct 
into the Iser, and so far it is not found that any sensible deteriora- 
tion in the river water has resulted, owing to the extreme 
rapidity and considerable volume of this river. The construction 
of a catchpit to remove matter in suspension is, however, contem- 
plated, but no other preliminary purification is thought to be 
necessary. 

A NEW spraying machine for dealing with the crypto- 
gamic diseases of the vine, such as oideum spermospora, is at this 
moment undér the observation of the Agricultural Society of 
Algeria. The trials made by the inventor caused him to reduce 
the dose of sulphate of copper to 500 grammes per hectolitre of 
water. The inventor also claims that this bouillie resists the 
heaviest and most continuous rains, 


An important discovery has just been reported from 
the region of Souk Ahras, in Algeria. Between 149 and 150 
kiloms. from Souk Ahras, on both sides of the railway to Tunis, 
on the banks of the Medjerdah, metallic croppings with patches 
of azurite and malachite have been found in a bed of quartzite. 
The samples taken and sent for analysis are said to have given 
454 kilos. of copper and 20 kilos, of silver per ton of ore, 


Tue calamine or zinc ore mines near Setif, in Algeria, 
sent away 850 tons to Belgium during the year 1899. Some of the 
calamine mines near Setif have been sold to a French company for 
a large sum—£80,000 it is said—and it is stated that active opera- 
tions will sooncommence, A mine of calamine or zinc ore, situa’ 
between Marnia and Nemours, has been re-opened, and a sample 
cargo or two has been shipped from Nemours for Antwerp. 


GrapHite and asphalt of a very superior quality are 
worked in a small way in the province of Santa Clara, in Cuba, 
and there are also said to be indications of petroleum. Amongst 
other metals and minerals which are known to exist in different 
parts of the island may be mentioned gold, quicksilver, zinc, lead, 
and antimony, but they have not been sufficiently worked to show 
whether the deposits are of any commercial importance or not. 


The year 1899, says a consular report, was even more 
disastrous for the bicycle and steel-ball trades in Bavaria than 
1898. Most Bavarian companies showed a considerable loss on the 
year’s working, chiefly owing to the extreme competition, as well 
as to the demand for very low-priced bicycles rather than those of 
better quality—£7 10s. to £10 being the usual price. Buyers who 
wish for a better-class machine prefer an American or English 
machine, 


Ir is stated that Mr. A. Reis, of Antwerp, has patented 
the following method for preventing incrustation in boilers :—A 
mixture of sugar, tannin extract, silicate of potash or soda, and 
boric acid is added to the boiler water to keep the salts in solution ; 
when the water attains a certain density the boiler is ‘‘ blown off.” 
The working periods range from a fortnight to three months, 
—— to the quality of the water in use. Glycerine and alka- 
line sulphates are sometimes used in the mixture. 


An Italian electrician has invented a substitute for 
dynamite and smokeless powder in mines, rock blasting, and for 
heavy ordnance. The composition used in the cartridge is made 
up of carbonates of potash and chloride of ammonia, the propor- 
tion varying according to the use. The discharge is effected by 
an electric spark, which produces electrolytic effects upon the 
chemicals. The inventor claims that the cartridges, until sub- 
jected to the effect of electricity, are entirely inoffensive and 
perfectly safe. 


PropaBty the largest Rhumkorp coil ever made was 
the giant coil which habitués of the old Polytechnic will remember 
standing on the small platform in the Central Hall. It was de- 
signed by Prof. Pepper and Mr. Apps, the eminent electrician, and 
weighed 15 cwt., the ebonite alone turning the seale at 478 1b. The 

rimary wire weighed 145lb., and was just over 14 mile long. 

he spark produced by this giant coil was 2ft. in length, and was 
found by experiment to be sufficiently powerful to kill a sheep 
instantaneously. 


WE understand that it is intended before long to put 
peat fuel on the market with a view to meeting the high price of 
coal, The — of t is practically inexhaustible. There 
are millions of acres of this fuel in Great Britain and Ireland, 
the latter country alone having 3,000,000 acres of peat . The 
great difficulty to be met is in drying the peat. Now, however, 
it is said that obstacle has been overcome. An economical 
method of preparing the peat has been discovered, and works are 
Tngeed. of erection on a large peat moss in the North of 
land. 


Ture Germans are well known to be in the forefront 
with regard to the application of electrical power. One of the 
most recent movements in this direction is said to be the formation 
of a syndicate in the district of Ochsenfurt, Bavaria, for the 
establishment of an electric system for use in agricultural work. 
The current will be furnished by a central station, which will use 
hydraulie and steam some the distribution of current will be 
made at high potential, 5000 volts, to the territory where it is to 
be used. Jn each farm will be located a sub-station, provided with 
a distributing switchboard, and the current will utilised to 
operate farm implements, 


MISCELLANEA. 


A NEW line of steamers is about to be established under 
the name of the ‘‘ American-Hawaiian Steamship Company ” for 
—— service between New York, San Francisco, and the Hawaiian 

8. 


81st, 1899, there were under 
in all Norway, 49 steamships, aggregating 35,550 tons, 10 of w 
were wooden, of about 5670 tome the rest of steel, and four sail- 
ing ships, 470 tons net. 


A sum of 2,200,000f. is to be expended on the improve- 
ment of the port of Mostaganem, in Algeria. At Algiers itself 
work has been commenced upon the Agha harbour, for which 
5,650,000f. is the estimated cost. 


A system of workmen’s accident insurance is now 
occupying the attention of the Hungarian Government, and 
statistics on the subject of accidents are being studied and worked 
up with a view to subsequent legislation. 


Tr is reported that negotiations are being made by a 
French syndicate for the acquisition of an area of land in Kast 
Kent, to the north of Dover, with a view to sinking pits and ex- 
ploiting the coalfield in that part of the county. 


A MgETING of the Durham Miners’ Conciliation Board 
was held in Newcastle on the 3rd inst. to consider the men’s 
application for an advance in wages. The employers to 
give an advance of 3} per cent., which was accepted by the 
men’s representatives, 


Permission has been given by the Local Government 
Board to the Colne Town Council to borrow £3021 for private 
street improvements, £10,000 for gasworks extensions and laying 
down new mains to different parts of the town, and £ for 
extensions to the public Market Hall. 


AUTOMOBILES are much in evidence with the Ninth 
French Army Corps. There are a coupé for the general, an omni- 
bus for the officers of the staff, an ambulance, a post-office, and a 
voiturette for an express officer patrol, with a tricycle for trans- 
mitting the orders to the chiefs of corps. 


ANOTHER step has been made by the promoters of the 
Barry new graving dock on Sully Moors. Mr. John Westall has 
successfully carried out the boring of several 60ft. trials on the 
prepared site. It is expected that the contract for the construc- 
tion of the dock will be announced shortly. 


An effort has been made in Cardiff to postpone the 
erection of the new municipal buildings in view of the «i wages 
current and greatly increased cost of materials. Sir T. Morel, 
Sir W. T. Lewis, and others are for delaying the movement, It is 
now decided to wait the receipt of tenders, 


Durine the year 1899 175 new factories were started in 
Hungary. Seventy-eight of these are engaged in the manufacture 
of food products, principally small steam flour mills. The 
remainder comprise wood factories, distilleries, breweries, glass, 
pottery, chemical, iron, and textile factories, 


Rear-Apmirat Enpicott, Chief of the United States 
Bureau of Yards and Docks, has directed Mr. Asserson, (.E., of 
the New York navy yard, to make plans for a stone and concrete 
dry dock to be built there. An appropriation of £200,000 for this 
dock became available on July Ist. The general plans provide for 
a dock between 500ft. and long, with a depth of 32ft. 


WE are informed that the Commercial Cable Company's 
new cable from the Azores to New York, vi4 Novia Scotia, has 
been successfully laid by the cable steamers Faraday and Silver- 
town, and is now completed and in working order. This line, which 
forms the Commercia’ ge ay fourth Atlantic cable, will con- 
nect at the Azores with the system of the Europe and Azores 
Telegraph Company. 

THE suggested improvement of the water communi- 
cation between the Danube and the Rhine continues to occupy 
yr attention. The route is by the Main vi@ Aschaffenburg to 

elheim on the Danube ; and it would be necessary to deepen the 
existing canal so as to allow larger vessels to use it, and to avoid 
the bridge at Wwiryny The scheme is opposed on account of 
the cost, about £15,000,000. 


Wits reference to the works proceeding on the south 
side of Antwerp Harbour, it is officially announced that a first 
section of 100 metres will be given over to traffic early in August, 
another of the same length on the 20th of the same month, a 
third stretch of 150 metres at the end of September, and a fourth 
of 400 metres at the end of this year. he remainder—about 
1250 metres—will be finished, barring accidents, by the end of 
next year. 


On the 8rd inst. Mr. J. Halliwell, manager of the 
Duxbury Hall Colliery, near Chorley, was killed through falling 
down a pit shaft. Asa collier was about to descend the pit Mr. 
Halliwell said he would accompany him to the 6ft. mine. Here he 
left a message for a workman, and signalled to be lowered to the 
King Mine. He was in the act of getting into the cage when he 
was knocked down, and fell to the bottom of the shaft, a distance 
of over 100 yards, 


A Reuter message from Constantinople states that an 
Imperial Iradé authorises the Minister of Marine to conclude a 
contract with Krupps for the armament of eight ironclads, which 
will be refitted at Genoa. This step is said to have been taken not- 
withstanding the opposition manifested by Turkish experts to the 
contract being given to a German firm, and their expressed prefer- 
ence for Messrs, —— whose estimate was about £90,000 
less than that of Krupps, who had made a reduction of £130,000 
on their first offer. 


THE first test of Russian armour at the Bethlehem 
Steel Company’s proving ground took place on the 14th ult., and 
proved a success. The plate tested was a 9in. Krupp process plate 
curved, representing the turret armour for the Russian battleship 
Retzivan, now building at Cramps’, Philadelphia. Four shots from 
an 8in. gun were fired at the plate. The projectiles weighed 
250 1b. each, and their velocity ranged from 1968ft. to 2088ft. per 
second. The greatest penetration was 2gin. and the least ifin. 
= cracks developed. A large number of naval men witnessed 

e test. 


Tue United States Navy Department will during the 
present ge make very large contracts for ships. These will 
involve the construction of five of the largest battleships ever built 
by any Government, six first-class armoured cruisers, which are in 

emselves battleships, and three protected cruisers. The board 
of construction is now working on the plans for the three a 
cruisers. Tentative plans have been made which contemplate ships 
having a displacement of not less than 8000 tons, —_— of 23 knots, 
and main batteries of 8in. or 6in. guns mounted in pairs. The 
estimates amount to £8,000,000, 


Tue report on the condition of the metropolitan water 
supply during the month of June, 1900, by the water examiner 
appointed under the Metropolis Water Act, 1871, states that the 
—_ daily supply delivered from the Thames during the month 
was 124,122,008 gallons ; from the Lea, 52,346,630 gallons ; from 
springs and wells, 44,678,355 gallons; from ponds at Hampstead 
and Highgate, 1950 gallons. The last is used for non-domestic 
_— only. The daily total was, therefore, 221,148,943 gallons 
‘or @ population estimated at 6,090,190, representing a daily con- 
sumption per head of 36°31 gallons for all purposes, 
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REPLIES. 


M. P, G. (Leith). —You will obtain all particulars you require from Geipel 
and Lange, Parliament Mansions, Westminster, 8.W. 

8.—We are much obliged. The facts have already been noticed in our 
pages, a8 reported in the columns of the Sydney press. 

T. B. (Market Weighton).—We are quite unable to help you. If the noise 
is a nuisance you have a legal remedy. Consult your solicitor. 


INQUIRIES. 


DYE-WOOD EXTRACTORS. 
Str,—I shall be,much obliged to any reader who will inform me who 
are the makers of dye-wood extractors with circulating apparatus, &c. 
Manchester, August 7th. R. L. K. 


COMPRESSED FUEL. 
anyone who ow rs: of makers 
of mac: ery r pi ur compressed us kinds, rom peat, 
vegetable matter, sawdust, y Fi anthracite, and tar, &c. R.T. 
mdon, August 9th. 


MEETINGS NEXT WEEK. 


Hott anp District oF and Naval ARcuI- 
TecTs.—Monday, August 18th, at 8 p.m., at the Parochial-offices, - 
street, Hull, Annual General Meeting. . 

Tue Institute oF SANITARY ENG Wednesday, August 15th :— 
Examination and Literary Committee at $.30 p.mi.; General Purposes 
and Finance Committee at 3.30 p.m.; Hléetion Committee at 5 p.m.; 
Council Meeting at 7 p.m. : 

e-upon- e. onday, August — jon at the Town 

by the Leyes: Visit Swan and Hunter’s works and the works of the 

ectric Supply Company. Tuesday :—Visit Sir W. G. Armstrong, Whit- 
worth, and Co.’s Elswick works ; the Engineering Department of the 
Durham College of Science ; and the works of the Newcastle and: District 
Electric Lighting Company. Wednesday :—Trip on the river to inspect 
the Tyne Improvement Commissioners’ works. Thursday :—Excursion 
to Sunderland to inspect the works of the River Wear Commission. 
Friday :—Visit the Allhusen Works of the United Alkali Company; the 
prelim: works of the Corporation's electric tramway underta! 
Summer er in the evening: at the County Hotel, the President, the 
Hon. Charles A. Parsons, F.R.N., inthe chair. 
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AERIAL SHIPS. 


A aoop deal of matter has recently been published 
concerning navigable balloons or aérial p Poe the invention 
of Count essay and the question whether it is to be 
left for another country than England to solve the pro- 
blem of on. the air is being asked, and it is more 
than hinted that English engineers and men of science 
are being beaten in this as in various other things too 
numerous to mention by the clever, enlightened, techni- 
cally-educated foreigner. If any of our readers are 
troubled in mind about this, we can, we. think, reassure 
them. However the problem may be solvedin the future, 
Count Zeppelin has assuredly not provided the solution 
in the present. The idea of navigating balloons—that is 
to say, of making them move in the direction those in 
the car desire and intend—is as old as the days of 
Montgolfier; in fact, as old as the balloon itself. 
The curious feature of all the attempts which have 
been made to propel balloons is the oblivion of the 
inventor concerning facts which ought to be perfectly 
obvious. We have read learned es competent disser- 
tations on the steering and propulsion of air ships, which 
invariably miss the point. There is no reason whatever 
to doubt that a balloon could accomplish all that Count 
Zeppelin or any other of the numerous inventors who 
have spent their lives, their own money; and that of 
other people, in the attempt to navigate the air hope to 
secure, if only they could carry up with them sufficient 
power. The 15 horse-power ~—_ of Count Zeppelin 
must be totally inadequate to effect anything save in a 
dead calm. They are about as much in proportion to the 
work to be done as would engines of 200 horse-power be 
to the huge bulk of the Oceanic. Nature is not a bad 
teacher, and we know that the mechanical energy 
of flying birds is enormous, to say nothing of the fact 
that they can do what no mechanical structure can—fly 
against a head wind without expending any more energy 
than is required to maintain their balance. If we com- 


43 | pare the dimensions and power of a swallow with those of 


an air ship, it will be seen that to produce something 
like equality the air ship would require not 15 horse- 
power but about 150,000 horse-power. If Count Zeppelin 
could manage to carry even 5000 horse-power up into the 
air, and construct wings or screws which could apply this, 
we should have something like successful aérial naviga- 
tion; not before. 

To be of any use, the air ship must be able to move 
against a breeze as well as with it, and even if going with 
the wind it must be able to go either faster or slower 
than the moving currept, in order that it may have 
steerage way. There ate various ways in which the 
reqaired power may be calculated. Thus. light breeze 

ill exert a pressure of, say, 1]b. per square foot. Let us 
take an air ship with the moderate diameter of 20ft. The 
wind resistance due to the cross section would be 400 lb. 
To move this at 22ft. per second, or fifteen miles an hour, 
will require the expenditure of 16 indicated horse-power 
net. Itis not likely, however, that the propellers of an 
air ship will be more efficient than those of a water ship, 
and we shall not err much, we think, if we say 
82 horse-power will be the least required. But we have 


here taken no account of the enormous frictional resist- 
ance of the vast surface presented. by the long cylinder 
of an air ship. There are no accurate data available, 
but we have very good reasons for saying that it must be 
far in excess of the resistance offered by the transverse 
section of the structure. Calculations of this kind, 
notwithstanding the frequency with which they are put 
forward, do not, however, help us much. In still air the 
resistance at 22ft. per second would probably be much 
nearer 20 lb. omg square foot than 1 h., und the power 
required for the propelling engines would be nearer 640 
horse-power than 32 horse-power. Not much is known 
with certainty, but all that is known tends in the one 
direction, namely, to show that the navigable balloon to 
be at all successful must have engines of about the same 
power as that required by a steamship of the same cubic 
capacity. This may appear a hard saying, seeing that 
the resistance of water to the motion of a body through 
it is so much greater than that of air. But,on the other 
hand, the air ship will have to contend with air currents, 
which for velocity have no parallel in ocean navigation. 
The ship moves, as a rule, in still water—we are not deal- 
ing with waves—but the air ship will, as a rule, be sub- 
jected.to the action of winds more or less violent, and 
its utility will be measured by its power of locomotion 
notwithstanding the winds. 

Arguments have been used inst the navigable 
balloon on the ground that it is wholly immersed in the 
medium in which it floats. These are of little or no 
moment. Fish and birds manage very well, although 
they arein precisely the same positién. The circumstance 
tells against the air ship as a sailing vessel, but not as 
one propelled by steam, oil, or electricity. It cannot sail 
on a wind, or tack, because there is nothing to hold it u 
and prevent it from drifting away to leeward at the full 
velocity of the wind. The sailing ship has the water to 

vent drift. We may discuss the facts from a dozen 

ferent points of view, but we always come back to the 
same place. Even in still air the resistance to motion at 
anything but the slowest velocities must be very high, 
and in a strong wind the effect on the large surface of an 
aérial ship must be very great indeed. The only way 
to overcome such forces, and make the air ship go where 
we wish at a fair velocity, lies in P asa plenty of 
power. There is no difference in this respect between 
the air ship and the water ship. In a strong breeze the 
air ship is in a position quite analogous to that of a steam- 
ship in a river or a tideway. If she has engines of suffi- 
cient power she will breast the stream, if she has not she 
will be carried with it. 

The important difference between the flying machine 
and the navigable balloon is that the iatter is immensely 
larger than the former, and has a proportionately great 
resistance. A portion of the power of the flying machine 
must be expended in keeping it afloat. It is in the con- 
dition of a ship which will sink unless the pumps are 
kept going; but the power required for a segs in any 
given direction will be very much smaller than that 
needed by the balloon. A problem something like the 
following may be stated:—Given 100 horse-power, a 
flying machine, and a cigar-shaped balloon; total weight 
to be carried one ton, besides that of the machinery and the 
balloon. Will the power be used to the best advantage in 
the flying machine or in. the balloon? Opinions will differ. 
Mr. Maxim will no doubt prefer the flying machine. 
Count Zeppelin will pin his faith on his balloon. So far 
the success of Mr. Maxim and Count Zeppelin have been 
about the same. We see no reason to think that either 
will get much further. That it is quite possible to make 
a os a move in a circle, or from place to place, in a 
dead calm, with a hee J moderate amount of power, 
neither we nor anyone else disputes. It has been proved 
up to the hilt. But the speed will be very slow. We 
are about as far as ever from possessing that air ship 
dear to the minds of imitators of Jules Verne. His 
“Six Weeks in a Balloon” supplies as satisfactory a 
solution of the whole problem as any yet suggested. 
The key to the mystery of mechanical aérial transport 
lies in the production of sufficient power without intro- 
ducing too much weight. Given that, we shall have 
something akin to the birds. But it is well to remember 
the Scotch story which tells us that sometimes it blows 
sO oy that “even the craws have to walk hame the 
night.” 


THE AMERICAN STEEL TRADE. 


AnxIETy as to the future of the American iron and steel 
business has, of course, been not without effect on this 
side of the Atlantic. The prospect of an autumn flood of 
American goods in English markets has not depressed 
prices to a very appreciable extent, but it has encouraged 
consumers to hold out, and this has prevented any such 
further advance in quotations as might in other circum- 
stances have been induced by the high value of fuel. 
Should the conditions in the United States show further 
easing off in the early autumn, and it be found necessary 
to get rid of stocks—which are accumulating—at 
“slaughter” prices, the effect on English quotations 
may — easily be serious. It is contended in 
trade circles in America that “conditions exist to 
warrant a heavy business in iron and steel at ro 
late date with good prices.” But it should te 
recognised that, even should the Presidential electicn 
exercise less industrial disturbance than usual, a gocd 
part of the country’s wants in the near future were 
rere for by the activity which endured down to the 

ginning of this year; and apart from these considera- 
tions, particular developments have made themselves 
manifest. Thus the Carnegie Company is understood to 
have obtained heavy provisional orders in connection with 
the extension of Chinese railways by the various 
companies which were ‘fighting for concessions there not 
long ago. As it is doubtful now whether anything will 
be done with most of the orders for months or years to 
come, and as meanwhile the control of concessions or 
enterprises may s into entirely different hands, the 
business of providing for these p railways can 
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hardly be reckoned upon as certain to help producers 
anywhere in the near future. There is a large amount 
of business which is in much the same position 
of uncertainty. But, on the other hand, the out- 
look for some of it is fairly clear. Looking at the 
matter from the point of view of the American producer, 
there are many and important improvements pending in 
the Philippines and Japan and Russian railway extension 
counts for a good. déal, the coming settlement in 
South Africa would mean an enormous demand for 
Pre and railway material, in which the United 
States will no doubt try to have a very large share. The 
element of uncertainty as to the date of the revival is the 
unsatisfactory feature here. In America, again, a good 
deal of business depends upon numerous subtle condi- 
tions which are not yet settled as to railway material and 
shipments, lake and ocean steamships, warehouses, and 
building local tram or electric ways. In some lines, as 
in building in towns, there were symptoms that the 
business was pushed too far last year, and a rather un- 
usual crop of failures followed in various places. But in 
other lines of even more importance, as in a great multi- 
tude of cities throughout the country not yet reconstructed 
with steel buildings, there is room, according to the New 
York Tribune, whose views are seldom extravagantly 
optimistic, “for a simply incalculable quantity of iron and 
steel to be applied within a comparatively short time, 
and with prospects of profit in the near future, provided 
the cost of material at the outset is not too great.” The 
trouble centres largely round this last matter—the cost 
of material with an early reassurance on the point. To 
some people the question of time is of the last import- 
ance, while to others, who have plants not of the most 
modern or economical sort, business will be of no value 
unless at a rate of profit which would be unusually good 
for the most modern and best-equipped concerns. In 
view of the difficulty of securing orders for future goods, 
efforts have been made to obtain a modification of con- 
tracts for ore and freights and for coke, and some at 
least of these have been successful. Some concerns, we 
are told, are making lower figures than were originally 
named, and others are prepared to sell at heavy reduction. 
‘The various associations help to stiffen the confidence 
and the backbone of the members at such times, and 
prevent a great deal of yielding which is urged to retain 
the preferences of the largest and best buyers.” But the 
largest and best buyers are all the time putting their pre- 
ferences where it pays best. 

An element of much significance in the situation is the 
contest between the great steel companies, which are 
supposed to be operating in harmony, but which are in 
reality fighting against each other all the time, and the 
more sharply because there is no competition on the 
surface. It is stated that the Carnegie Company will 
shortly be in a position to make for itself all the Bessemer 
pig it requires. As everyone knows, it has all along been 
the policy of this concern to render itself as nearly inde- 
pendent of other works as possible. Then there has 
been direct cutting, as witness the action of the Steel and 
Wire Company some few weeks ago. This, however, is 
to cease. Representatives of the leading interests have 
conferred, and have come to an agreement whereby 
the demoralisation is to be checked. Some of the 
companies had been persistently violating the former 
verbal agreement, cutting prices at will, and bringing 
the steel business down to a basis representing an 
absence of profit, if not actual loss. It was with a view 
of putting an end to this condition of affairs that the 
recent conferences were held, and at these conferences 
the President of the Carnegie Company uttered very 
plain words, declaring that the Carnegie Company desired 
only fair play, but was determined to have that; that a 
new agreement should be made, and that it should be 
lived up to by all the companies which might give their 
assent to it, and that his company, although not desirous 
of crushing any competitor, was prepared to use its 
immense resources in cutting far under the new prices 
which might be offered by a company in violation of the 
new agreement. It does not follow that the prices 
agreed upon at the conferences will be maintained. 
Everything depends upon the degree to which the con- 
sumer responds. There seems a more than fair margin 
of profit even at present quotations; and buyers may 
keep out until there is a further easing of the market. 

During the first half of the present year American 
blast furnaces made 7,642,000 tons of pig iron, an increase 
of 311,000 tons over the last half of 1899. There is no 
reason just now to suppose that this enormous rate of 
production can be maintained ; in fact, many furnaces are 
going out of blast ; but it is well to remember that stocks 
are small, probably there are not in the whole of the United 
States half a million tons of pig iron unsold. 


MODERN VIEWS OF MATTER. 


We borrow the title of this article from Dr. Oliver 
Lodge, who gave it to a paper which he read last March 
before the Literary and Philosophical Society of Liver- 
pool. Itis beyond question that the subject interests a 
very large number of intellectual people. The range of 
this interest extends far outside the confines of so- 
called scientific circles. We know that Lord Salisbury 
has had something to say about it. Last week Mr. Bal- 
four spoke to Cambridge University Extension students 
concerning it. We have dealt often with cognate 
questions in these pages. We need not, we think, 
apologise for returning to it again. 

To the superficial observer the universe is a very simple 
affair. We have light, and heat, and electricity, and 
gravity, and certain other things which are useful or 
profitable, or at léast indispensable. But the world is not 
peopled altogether by the superficial. When a stone is 
thrown into the air we can state the laws which will 
determine its height of ascent, we can tell with what 
velocity it will return and strike the ground. This is not 
enough for those who inquire, Why does the stone 
fall? What is this gravity which pulls it back to earth ? 


Throughout the range of perceptible phenomena the same 
course of inquiry is suggested and pursued. None of 
Nature’s work, as we call it conventionally, is free from 
secrets. Of no phenomenon can we say that it is an end 
or a beginning. There is no such thing as an isolated 
phenomenon. Each forms only a link inachain. Inquir- 
ing man wants to see the invisible links, and to that 
end he pushes investigation. The further the inquiry 
is advanced the more certain it seems to become 
that there is one, and only one, form of matter; that 
varieties are only varieties of motion. Yet we must 
be careful to remember that the word “seems” is here 
not without force, nor have we used it without signifi- 
cance. What the world wants is not probability, but 
certainty. This is the key to the whole art and mystery 
of physical science. Certainty has taken the place of the 
elixir of life and the philosopher’s stone. Hypotheses 
abound. Certainties are so rare, that in physics they are 
as diamonds in the blue clay of South Africa. If any 
hypothesis is carefully studied it will be found that it 
depends after all for ultimate acceptance, not on the 
reputation of the framer, not on the logic of his reason- 
ing, but simply on its obvious accord with facts. That 
is to say, in other words, the foundation of all know- 
ledge is experience. Particular facts are ascertained ; 
the philosopher undertakes to explainthem. It has always 
been so. It has remained for the present age to produce 
—to use the words of the Times—“a whole literature 
teaching what may be called scientific agnosticism ; and 
some of the chief men of science are among the con- 
tributors thereto.” Why should this agnosticism exist ? 
Why is it that Nature continually refuses to reveal her 
secrets to the most able, the most ingenious, and the 
most cultured men ? 

It will be found, we think, that the greatest physical 
puzzles are also those which are the simplest. They do 
not admit of being regarded from different points of view. 
Totus teres atque rotundus, they supply no points 
for special observation. There is nothing to catch hold 
of, there are no phenomena to compare each with another. 
Take gravity, for example; we cannot imagine anything 
— yet the thing is unique. There is nothing 
really like it. A false analogy is easily enough esta- 
blished between it and so-called magnetic attraction, but 
it amounts to nothing. It helps us in no way to explain 
the reason why things are heavy. Again, no one has the 
least idea why a train continues to run after steam is 
shut off; vis viva is quite a simple affair, but it is wholly 
inexplicable. All the phenomena of the universe are not 
simple, and the more complex they are the more readily 
can some kind of hypothesis be framed to explain them. 
The greater the number of circumstances the easier is it 
to suggest a theory which will account for some of them. 
The progress made even with these is, however, slow. 
To what is this slowness mainly due ? 

We have no intention of endeavouring to follow this 
question through the fields of science. It will be enough 
to confine our attention to one fact, which lies at our very 
doorstep. It is the want of power of definite expression. 
This may be due 2ither to lack of literary ability, or, as is 
more frequently the case, to the absence of grasp on the 
part of the writer. He does not himself clearly under- 
stand what he is writing about. The curse of modern 
scientific writing is vagueness. The author has either 
himself framed no clear concept of that about which he 
delivers himself, or words entirely fail him to convey his 
ideas to others. This lack of complete concept has 
always aftlicted humanity. We use words in every 
situation of life, and are prepared to fight or die for them, 
which after all represent no complete mental picture. 
This is peculiarly true of physics. Let us take, for 
example, a very well-known and popular theory, “‘ There 
is no energy apart from motion.” At the very outset it 
is almost impossible to find any two men with identical 
views as to what energy is, and their ideas of ‘‘ motion” 
will not bear a moment’s careful investigation. Besides, 
the statement is directly contradicted by the hard 
fact that energy disappears when we raise a weight. 
Energy was expended in putting the top stone on the 
Great Pyramid. That happened five or six thousand 
years ago. What has that energy been doing ever since? 
“Tt is stored,” we are told, “in the top stone in the form 
of potential energy.” The sane man who thinks replies 
that both statements cannot be true. Either all energy is 
dynamic, or it is not. If it is, then it cannot be statically 
stored in the top stone. If it is not, then where is it? 
What has it been doing throughout the ages? The 
solution of the dilemma is, perhaps, that our concept of 
energy is wholly inadequate. 

We have referred to a lecture by Dr. Oliver Lodge. 
Now, Dr. Lodge is one of the not very numerous group 
of scientific men who think clearly and write clearly. He 
isan exceptionally lucid writer, and yet in this very lecture 
we have most noticeable examples of the utter inadequacy 
of concept, and the disastrous effect of thison progress. Dr. 
Lodge quotes at length from a celebrated discourse delivered 
by Dr. Tyndall, in which reference is made to the dispute 
which raged twenty-two centuries ago between Demo- 
critus and Anaxagoras as to the nature of an atom. 
According to Democritus, after a certain number of sub- 
divisions of matter, a stage would be reached when further 
division would become impossible—we should have 
reached the atom. According to Anaxagoras, on the other 
hand, matter is infinitely divisible, and consequently 
the atom has no existence. To the discussion of this 
8 § Dr. Lodge’s lecture is mainly, but not wholly, 

evoted. Here we have, we think, an admirable example 
of the imperfect concept and the inadequate definition. 
Yet men have fought over the problem for more than two 
thousand years, and have not arrived at a definite 
answer. The teaching of the earlier portion of this 
century was straightforward enough on the subject. If 
any portion of matter was so small that it could not be 
divided, it was an atom. If it could be divided it was 
not an atom. But this statement does not cover the 
whole ground. It deals with words, not with things. Yet 


think not. Let us quote from his lecture :—‘ The 
general doctrine of the existence of atoms is universally 
accepted. A lump of matter is as surely composed of atoms 
as a house is built of bricks. That is to say, matter is 
not continuous and homogeneous, but is discontinuous, 
being composed of material particles, whatever they are, 
and non-material spaces. There is every reason to be 
certain that these spaces are full of a connecting medium, 
full of ether; there is no really void space; and the 
question may be asked, Is this ether not in a manner 
itself ‘substance?’ Is it not matter in another form ? 
To this I should reply, and I suppose all physicists would 
reply—substance it may be, matter it is not. Not matter 
as we know it, not matter in the sense we use the term. 
That term is limited, I take it, to the material bodies 
which are built up of atoms, it does not extend to the 
substance or medium, whatever it may be, occupying all 
the rest of space. This is only a question of nomenclature, 
and, therefore, of no great importance; but that is the 
sense in which the terms are, here at any rate, employed.” 
Here we have a flagrant instance of the absence of 
concept. It is not ‘‘a question of nomenclature ”’ at all. 
It is a question of definite ideas. What does Dr. Lodge 
mean by an “atom?” To all intents and purposes it 
seems that he might just as well have se the word 
“ grains.” He certainly is not talking of the atom of 
Democritus. What does.he mean by a substance? Has 
he any distinct concept of the difference between it and 
matter ? 

Again, the chemist is nowhere without his ‘ atom,” 
and each atom is a substantial something which is quite 
different from the atom of something else. There is the 
hydrogen atom and the oxygen atom for instance. The 


chemist. So far as is known neither the one atom nor 
the other has any existence outside a mental concept. 
Indeed, the most interesting portion of Dr. Lodge’s 
lecture was devoted to suggesting reasons why this 
must be so. But the fact in no way prevents 
men in the present day from arguing about atoms as 
they did in the remote past. Lord Kelvin said not long 
since that mathematics have nothing to do with common 
sense. The statement might be extended to abstract 
physics. If we bring our natural shrewdness to bear 
on this question, we shall see in a moment that itis abso- 
lutely impossible to form a mental picture of a thing so 
small that it has not two ends, or, if a — two 
halves, one to the right and the other to the left. Such 
a thing, however small, must be capable of division. 
Again, we are wholly iscugeele of forming a mental 
picture or concept of something so small that nothing 
smaller can be imagined. Outside the mere definition 
that if a thing is so small that it cannot be divided, it is 
to be called an atom, no concept of an atom exists; and 
if the indivisible entity exists, it must always exist 
beyond human ken. 

t may be said that all this has no practical bearing 
whatever; that it can have no effect on our daily life or 
the progress of civilisation. We commend Mr. Balfour’s 
address and Dr. Lodge’s lecture to those who hold these 
views. Dr. Lodge appears to lean towards the theory 
that matter is ether under a special form, and while 
rejecting the vortex ring theory, once praised as the solu- 
tion of all puzzles about matter, he hints that what we 
call electricity is the be-all and end-all of the universe. 
At last he comes to the conclusion that the idea. of the 
atom must be moved further back; that which cannot be 
divided is composed of thousands upon thousands of cor- 
puscles. We ask for the means wherewith to form a 
concept of what the corpuscle is, and Dr. Lodge tells us, 
“There remains the question whether these corpuscles 
contain anything but an electric charge, whether they 
have any material nucleus at all, whether electric inertia 
is not the only inertia there is; whether, in fact, the atom 
of matter does not resolve itself simply into an aggregate 
of isolated electric charges or electrons. These questions 
appear likely to be answered in the affirmative.” 
Honestly, does this help us much? Is it not closely 
analogous to the assertion that “‘ nothing is anything, and 
everything is nothing.” The notion that an armour 

late is solidified electricity appears to us just a 
ittle far-fetched. Dr. Lodge may have formed definite 
concepts of the electric inertia of a ship or a rail- 
way train. Has anyone else? The mental capacity of 
men varies, and who shall say that some one in the near 
future, understanding clearly the new theory of the con- 
stitution of matter, may not give us new forms of 
energy, novel modes of locomotion, new aids to construc- 
tion ? Meanwhile we can only hope that the day may yet 
come when the man of science will learn the art of 
making his meaning less oracular and more intelligible. 
If even he would make up his mind as to what he means 
by an atom, a fresh step would be gained. 


ENLARGED PORTHOLES FOR PASSENGER SHIPS. 


Tue lamentable loss of life and the harrowing details of 
the sufferings in the terrible harbour fire in New York have 
led many correspondents in the daily Press to urge the fitting 
of enlarged portholes in the sides of passenger ships. From 
the accounts furnished to the American papers by those 
engaged in the work of rescuing people from the burning 
ships, it appears that but for the small size of the portholes 
in the ships’ sides the loss of life would have been compara- 
tively insignificant. Rear-Admiral Melville, of the United 
States Navy, who did good service in the work of rescue, is 
said to have stated that ‘‘ had the portholes been a few inches 
wider every person would have escaped.” This same autho- 
rity is said to have denounced the portholes on the Saale 
as “‘abominations!’’ Other comments on the catastrophe 
run:—“ The worst feature of the whole affair was the 
ghastly mistake that had been made in constructing the 
portholes of the unfortunate vessels too small to admit the 
passage of a human body.” All this is, of course, quite 
natural and excusable in the circumstances, but it betokens 
an increasing disregard for, or lack of appreciation of, the 


is it clear that Dr. Lodge has escaped the pitfall? We 


purposes ordinarily to be served by portholes, and the diffi- 


atom of the physicist is quite different from that of the. 
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culties and objections there are in the way of departing from 
the accepted practice in the matter. The present size of 
porthole satisfies, in the main, all ordinary requirements as 
to light and ventilation for state rooms, at the same time that 
other conflicting conditions are met. Two of the latter are 
the maintenance of longitudinal strength in the upper works 
of passenger ships, and the minimising of parts liable to 
failure in resisting the blows of the sea. Of course, 
if the contingency of fire, remote and unique as in 
the case of that at New York, must be positively pro- 
yided for, then the inventive skill of our shipbuilders, 
and the thoroughness of our shipowners, will no doubt be 
found equal to the occasion. Already, and for many years 
past, where state-room airiness and ventilation are very 
essential requirements—as in the case of passenger yessels 
constantly doing service in very hot climates—large square 
ports, capable of passing the average man or woman, have 
long been in vogue. The lids or covers of these ports are of 
staunch and solid hardwood, combined with plating, hinging 
outwards, and through these one or more round lights of the 
ordinary dimensions and strength are fitted. In stormy 
weather the square port lid is securely fastened by nuts, 
screws, and rods inside, and only the opening round light is 
available. These square ports, 17in. by 13in., or thereabout, 
are only fitted, as a rule, through the sides of deck erections 
or superstructures, such as poops, bridge-houses, &c., com- 
paratively high above water, and offer fewer objections than 
similar ports cut through the shell in the region of the main 
sheer would do. The compensation in sectional area of material 
that would be required for these big egos through such 
a vital part of the structure would be difficult, if not impos- 
sible of arrangement, and their presence would be a continued 
element of danger in stormy seas, if not in harbour as well. 
The extra cost of compensating for them, and of their fitting 
and elaborate means of fastening, are alone considerations 
calculated to discourage shipowners from adopting them. It 
has been maintained in some of the correspondence on this 
subject that there may be various causes, besides fire, which 
would make the upper deck of vessels untenable—a mutiny, 
say, or pirates boarding in some southern ocean. If every 
contingency, however remote, is to be provided for, then ship- 
owners might as well instance the facility the enlarged port- 
hole would afford to passengers inclined to suicide, and to 
thieving “water rats” for entering and leaving state rooms 
when vessels are in harbour. Doubtless, the Hoboken cata- 
strophe will not be without its influence in securing larger 
portholes, where these can safely and conveniently be fitted 
without impairing other and generally more requisite arrange- 
ments, but in view of the uninformed and hysterical—though 
well-intentioned—clamour for enlarged portholes, and the 
stigmatising as ‘“‘ abominations ”’ of those ordinarily provided, 
it may be just as well to have all the facts put clearly. before 
the public. ‘ 


THE PRICE OF COAL. 


Tur coalmasters in the Federation district of the kingdom 
have this week consented to the colliers in the whole of the 
Federation area receiving a further advance of 5 per cent. in 
wages from the commencement of October, and this advance 
is to be followed by a second 5 per cent. with the beginning 
of February next, making 15 per cent. in all. The iron and 
steel engineering trades will open their eyes at these ad- 
vances, as well they may. The colliers are certainly having 
good times. But there is a saving clause in the situation. 
It had been understood by the Conciliation Board that the 
colliers were to be allowed to apply for an advance of 15 per 
cent. next January, notwithstanding that they are already 
receiving 45 per cent. above the standard of 1888, and the 
new arrangement only anticipates that agreement. The ad- 
vance in coal prices over the last seven months, owing to an 
enormously increased demand on both home and export 
account, has been so much more rapid than was anticipated 
at the beginning of the present year, that, in fairness to the 
men, it has been found impossible to delay the whole of the 
advance promised them for next January until that date. 
Hence the decision which the Conciliation Board have now 
taken. We do not blame the coalmasters for the price to 
which coal has gone. We believe that current values are the 
legitimate output of the extended demand. What the iron 
and engineering trades have to prepare for is, it occurs to us, 
still higher prices, 


ENGLISH RELATIONS WITH ITALY. 


In a recently-issued official report, containing much 
valuable information respecting the subject of our article, 
there is, in addition to several points replete with interest 
to ourselves generally, some kindly and friendly advice 
offered which should not be allowed to pass unnoticed. It is 
addressed principally to our great shipping firms, exporters, 
manufacturers upon a large scale, and all those who are con- 
cerned in the development and extension of our trade and 
commerce with the Italian nation. It is observed that for 
some time past the large expenditure in the country by 
foreigners, among whom the British element occupies a very 
prominent place, who are induced to visit if on account of 
its scenery, climate, or other advantages and attractions, has 
come to be regarded as a sure and permanent source of 
revenue. Hitherto no attempt worth recording has been 
made with a view of forming an accurate estimate of this 
very considerable contribution to the national funds. With- 
out troubling ourselves concerning the separate items, it will 
be sufficient to state that the annual sum total accruing to 
the public exchequer from the advent and the more or less 
prolonged sojourn in Italy of foreign visitors and residents 
reaches the very respectable sum of twelve and a-quarter 
millions sterling. e effect produced by this adventitious 
disbursement in the country is equivalent to that which 
would arise if the exports of agricultural produce and of 
manufactured goods and commodities amounted to the same 
sum. After these figures, it would be superfluous to point 
out how important the introduction of the foreign element 
is to the welfare of the Mediterranean kingdom. It is 
obviously incumbent upon the Italian Government to adopt 
every means in their power to increase further this advan- 
tageous state of affairs. The advent of strangers, especially 
of the English class, to localities in which the sanita 
arrangements, cleanliness, and apg conditions to whic 
we are accustomed are almost things unknown, tends after 
a while to bring about a great and radical remedial change. 

It is no secret, as alluded to in the report, to all those 
engaged in trade with Italy, that British manufacturers ex- 
perience increasing difficulty in their competition with their 
rivals from other countries. Statistics have, it is some con- 
solation to learn, fully shown that the value of British 


imports still remains higher than that of any other country, 
but unfortunately this superiority is owing to the extensive 
imports of coal and raw materials from the United Kingdom, 
instead of increasing imports of English manufactures. It 
will be seen that to some extent this large importation of 
coal is disadvantageous to our manufacturers, as it enables 
the Italians to produce articles and goods themselves which 
otherwise they would be obliged to import. But putting 
aside for a moment the question of coal, which, by the way, 
is not a manufactured product, it appears that in Italy 
English trade suffers from competition with that of other 
nations. The attention of the British manufacturer is directed 
to the following points :—They should exhibit zeal in taking 
orders, and display more readiness and compliance in con- 
forming to the wishes of customers relating to questions of 
the quality of goods, their dimensions, appearance and mode 
of packing. In addition, quotations should be offered in the 
currency of the country, and the seller must stand the risk of 
the exchange. At the port of rete all charges, including 
the duty, should be paid, the date of delivery should be quick 
and certain, and the quotation should be as low as possible. 


‘As the giving of credit is unavoidable, fair security can 


generally be obtained by instituting a proper but not too in- 
quisitorial an inquiry into the standing and general reputa- 
tion in commercial matters of intending purchasers. 

There is still another very important consideration, which 
it must be admitted seriously hampers the British trader, 
and from which many of his competitors in the commercial 
race are free, There is not the slightest difference of opinion 
prevailing among those who have earnestly studied the whole 
question, and who have arrived at the unanimous conclusion 
that the adoption of the metric system with regard to weights 
and measures is absolutely indispensable. Her Majesty’s 
Consul at the port of Brindisi urges this point with all his 
force, and declares, in the most unmistakeable language, that 
British weights and measures are completely incomprehen- 
sible to people accustomed only to the decimal system, and 
no doubt they are. So long, therefore, as English manufac- 
turers continue to offer their goods in a language not under- 
stood of the people, and in quantities for which there are no 
local equivalents, bse must not be surprised if they suffer in 
their competition with their trade rivals. It may be remarked 
here that, though the English Government has very wisely 
abstained from forcing the metric system upon the people, 
it is, nevertheless, being very much taught, and questions 
connected with it are common in all scientific, and even in 
ordinary, examinations. These hints and advice from those 
who are best calculated to give them are general, and apply, 
in addition to Italy, to nearly every other nation with which 
we have commercial transactions and relations. 

It is not by any means necessary that we should abandon 
our own system. There is no difficulty whatever iu giving 
weights and measures in metric figures to those who ask for 
them. The English manufacturer does not find any insuper- 
able objections to converting English into French money 
when he sends in his bill. The use 0’ Dowling’s Metrical 
Tables would: involve very little labour, and would result in 
no small pecuniary benefit. 


A UNIQUE ENGLISH RAILWAY. 


A LIne of passenger railway only six miles in length, and 
yet making use of three different modes of traction in that 
short distance, seems something rather unusual. Yet such 
aline was opened just seventy years ago, and constituted the 
first railway in the South of England upon which steam 
power was employed, or which was speciely authorised to 
carry passengers, if any should be found bold enough to risk 
their lives in so foolhardy a manner. 

The line in question, the Canterbury and Whitstable, was 
designed to connect the Kentish capital with its nearest sea- 
port, and the country between rising to a moderate elevation, 
it was decided that stationary engines and ropes could alone 
do the work on the steepest gradients. To get over the first 
section out of Canterbury, which rose 1 in 46 for 3300 yards, 
a 25 horse-power engine was erected at Tyler’s Hill. There 
was a tunnel on this part of the line, half a mile long, 12ft. 
high, and the same in width. From Tyler’s Hill the rise 
continued, but at the easy rate of 1 in 750 for 1980 yards 
further, till it reached the summit at Clow’s Wood. Horses 
were used on this section, but a fall of one mile at 1 in 31 
towards Whitstable necessitated a second engine, also of 25 
horse-power, at the bank top. From the bottom of this 
steep incline stretched a nearly level plane of 1} miles, upon 
which the company’s solitary locomotive exhibited its some- 
what limited powers. 

A third engine stood at the end of the level, at a place 
calied Church-street, and was of only 15 horse-power. It 
worked a section falling 1 in 53 for half a mile, horses being 
again used in the remaining 440 yards, which brought the 
railway into Whitstable. The harbour there was improved 
and extended by the railway company, which had power to 
charge each person landing on or embarking from its wharf 
the sum of 1s. Goods could be charged up to 1d. per cwt. 
The railway rates allowed were very high, whilst 1s. per 
ton éxtra might be charged for the use of each incline. 
Whether the maximum charges were always levied is pro- 
bably doubtful. 

The locomotive engine Invicta, which worked the level 
bit of line just mentioned, was built at Newcastle by 
R. Stephenson and Co. in 1830, and immediately sucveeded 
their famous Rocket. Like it, a tubular boiler, with small 
water-surrounded fire-box tacked on to rather than forming 
part of it, was the great feature. In both cases, too, the 
tubes were received into the bell-mouthed base of the funnel, 
there being no smoke-box; the cylinders, 10in. by 18in., 
were steeply inclined. In the Invicta, however, they worked 
the trailing wheels, which were coupled to the only other 
pair, 4ft. in diameter, at 4ft. 7in centres. The tubes were 
twenty-five in number, 3in. in diameter; in fact, the same 
as the Rocket’s, but longer, giving 157 square feet of heating 
surface instead of 117. 

In working order the machine weighed about tons, the 
pressure of steam used being 40 1b. About 1838 the Invicta 
was altered by someone who was considerably behind the 
times. The small tubes were taken out, the fire-box done 
away with, and an extra ring of plates added to the boiler, 
containing a fireplace, from which a single flue, 20in. in 
diameter, ran straight through to the funnel. After this the 
engine was of very little use, as steam could not be kept up; 
in fact, it was put out of service before long, and horses took 
up the work. It is still preserved as a relic at the Ashford 

orks of the South-Eastern and Chatham Railway. 

The Canterbury and Whitstable Railway was a single line, 
of 4ft. yp gauge, with side spaces 2ft. 73in. wide, and a top 
width of embankment, therefore, of 10ft. George Stephen- 


son was asked to be its engineer, but he wasfar too busy with 
the Liverpool and Manchester, and his pupil, John Dixon, 
undertook the work instead of him. The ropes used, per- 
haps, varied in size on the different inclines, as they are said 
to have been of 1gin. diameter, and of 3}in. circumference. 
They must have been an expensive part of the outfit, costin 
Qs. 2d. per 1b.,. whilst the wear i tear from weather an 
friction would certainly be heavy. The winding drums were 
of cast iron, 5ft. long, and 4{t. in diameter, the rope running 
over sheaves 10in. in diameter, and 24ft. apart. The rails 
were light, of wrought iron, set in small chairs placed upon 
oak sleepers, with 3ft. bearings. 

It is not surprising to find that a line worked with such an 
extravagant amount of power did not pay. Not only was 
the absurdly small original capital sum of £31,000, authorised 
by the Act of 1825, considerably added to by three subsequent 
Acts, but the traffic proved small and irregular. Colliers got 
detained by contrary winds and prevented from reaching 
Whitstable, and it was only in summer time that pleasure 
seekers came down the Thames from London and on to 
Canterbury by the railway. By these additional Acts so 
much as £80,000 more was to be raised, but a terminus nearer 
the city of Canterbury, and the improvement of Whitstable 
harbour, was comprised in them. During construction the 
line was already in difficulties, for after £25,000 had been 
spent a Liverpool contractor was induced to take it over, to 
finish the works, and lease the line afterwards. He soon had 
enough of it, and the company completed the undertaking 
itself. When finished it was let from time to time to 
various private individuals, but after the South - Eastern 
Railway came to Canterbury in 1846 it leased the old single 
line, and finally in 1853 purchased it for £38,670, the same 
Act providing for the dissolution of the Canterbury and 
Whitstable Company. 

It was expected that the carriage of sea water from Whit- 
stable for bathing purposes would prove an important item 
of traffic, but it is not at all likely this hope was realised. 
Passenger traffic seems to have been fairly satisfactory, all 
things considered, and it is worthy of note that the vehicles 
used for it were more of the American than the English com- 

rtment t They had a door at one end, if not both. 
Doubtless the “ diligencies”” used on the Kilmarnock and 
Troon Railway were of this kind, and it is known that a sort 
of omnibus was run on the Stockton and Darlington Rail- 
way very shortly after its opening in 1825. It was when the 
stage coach proprietors began to put their vehicles on flanged 
wheels for use on that line that the idea of compartments 
and side doors developed itself, and the first-class carriages 
for the Liverpool and Manchester five years later were 
specially constructed to imitate three stage coach bodies on 
one frame. The system was liked by its patrons, and afforded 
the means of having two or more separate classes at different 
rates of fare. It still meets general approval, and is not the 
least likely to be given up in this country. 

It seems clear that these railway omnibuses continued in 
use a long time on the Canterbury and Whitstable—no Joubt 
till the South-Eastern took it over—for when the fare was 
reduced from 9d. to 6d. on February 1st, 1841, no mention 
was made of any class. The result of this unusually en- 
lightened policy, for those days, was that in the next ten 
months 23,719 passengers were carried for £593, against 
9388 for £352 during the same period of 1840. It is stated 
that 26,000 passengers at 9d. each were conveyed in 1834; 
but this would seem to be a mistake for the total number 
carried in the four and a-half years’ trading. If so, it equals 
about 5770 per annum, a substantial increase on the 4000 
people who were said to pass yearly before the line opened. 
In summer a good many visitors to Canterbury went down 
to Whitstable by steamer and on by the railway. Coal rates 
were high—5s. 6d. per ton about 1840, including the harbour 
dues, The harbour belonged to the railway company, but 
was not’opened till 1832. 

The tolls and working of the line being to let for seven 
years from the autumn of 1841, it was stated that sawing 
machinery might be connected to the winding engines to 
profitably utilise their great amount of idle time. These 
engines, by the way, had to consume their own smoke—a 
ridiculous provision in a country place like that. 

The line was formally opened on May 3rd, 1830, with the 
usual accompaniments of bands of music and extensive 
feasting and health drinking. Public traffic began next day. 
For many years the old line was regarded as a great curiosity 
in that part of the country, and it certainly seems to have 
deserved its reputation. 


METEOROLOGY IN JAPAN.—A pamphlet on the organisation of the 
meteorological service in Japan has been published, says Nature, 
by the Tokyo Observatory, for presentation to the Paris Exhibition. 

is service, which is very complete, consists of eighty stations of 
the first and second orders, and of about 900 stations at which only 
rainfall or temperature is recorded. Electrical, earthquake, and 
other exceptional phenomena are regularly observed, in addition 
to the usual meteorological observations. All vessels belonging 
either to the imperial or merchant service, which are over 100 tons 
burden, are compelled to make observations at regular intervals, 
six times daily, and the logs are forwarded to the central observa- 
tory. There is also a regular service of weather telegraphy and 
storm warnings. The observations made three times daily aro 
[esse in weather reports, together with forecasts for the 
‘ollowing day. The average success of these forecasts amounts to 
82 per cent., and of the storm warnings to 70 per cent. In addi- 
tion to the daily weather report, monthly and yearly bulletins are 
issued ; the present director of the service is Frctmer K. Naka- 
mura, graduate of the Tokyo University ; the staff and attendants 
of the central observatory amount to fifty-three in number. 

Coal IN BENGAL.—The question of coal supply is attracting 
much attention, not only in this country but in india, and espe- 
cially on the Bengal side of the Dependency. In the annual 
report of the Calcutta Chamber of C ce it is stated, with 
reference to the rapid development of the coalfields in the Jherriah 
districts, that the railway traffic had grown from 24,746 tons in 
the second half of 1894 to 537,410 tons in the half-year ended Decem 
ber 31st, 1898. The coalfield is served by the East Indian Rail- 
way, which has not advanced in the matter of facilities in the same 
ratio as the output of the mines. There has always been a scarcity 
of wagons, and the Indian Mining Association urge that the best 
interests of the coalfield are not served by the East Indian Rail- 
way enjoying a monopoly of the traffic. The Association also 
state that, after the e extensions in the Jherriah district were 
opened, it was inevitable that the output would be enormously 
increased, but the railway company did not make sufficient pro- 
vision of rolling stock, either immediately before or immediately 
after these developments. It was possibly because of this that in 
July ong the Chamber considered means whereby the Bengal- 
Nagpur Railway might have access to the mines, and it was stated 
that it would be a good thing for the coal trade and commercial 
interests generally if the latter railway were joined up with the 
East Indian Company, or had running powers over the bast-neseed 
company’s Jherriah branch, Accordi to the Manchester 
Guardian, several schemes have been put befure the Governnient 
of India with reference to the congestion on the East Indian Railway. 
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EIGHT-COUPLED LOCOMOTIVE—PITTSBURGH, BESSEMER, AND LAKE ERIE RAILWAY 


THE PITTSBURGH LOCOMOTIVE WORKS, PENNSYLVANIA, ENGINEERS 


A HUGE LOCOMOTIVE. 


THE largest locomotive by far which has yet been con- 
structed was recently completed by the Pittsburgh Locomotive 
Works, of Pittsburgh, Pa., forthe Pittsburgh, Bessemer, and 
Lake Erie Railroad Company. It is intended for hauling 
loads of ore and coal from the company’s docks on Lake Erie 
to the smeiters at Pittsburgh. The total weight of the loco- 
motive in working order is 111 tons English, the weight on 
the driving wheels is 100 tons, while with the tender it 
weighs 391,400 pounds, or nearly 174 tons. The total wheel | 
base of the engine proper is 24ft. 4in., while its height from 
the rails to the top of the chimney is 16ft. The cylinders 
are 24in. by 32in.—2in. in diameter more than any other 
locomotive cylinders in the United States yet built. The 
boiler is of the straight top variety, being 84in. in diameter | 
at its smallest point, and contains 406 2}in. tubes. The 
boiler is constructed for a working pressure of 220 lb. to the 
square inch, and the fire-box is 11ft. long by 3ft. 4}in. wide, 
giving a heating surface of 241 square feet, while the heating 
surface in the tubes is 3564 square feet. The tender is con- 
structed of steel framework, and has a capacity of 7500 
gallons of water and 14 tons of coal. The locomotive is 
carried on eight driving wheels and a pony, also has a steel | 
cab, and it is calculated can pull a load of 2500 tons readily 
upon the steepest grades of the lines where it is in use. The 
outside diameter of the driving wheels is 54in. 


INSTITUTION OF ELECTRICAL ENGINEERS ; STUDENTS’ GRANTS,— 
The Council has awarded the promised grant of £5 toward the 
expenses of a visit to the Paris Exhibition, announced in a previous 
issue of this journal, to each of the following students of the | 
Institution :—J. F. Avila, A. Buckney, F. H. Clough, R. Fisher, 
A. J. L. Hurst, J. T. Irwin, T. L. James, F. K. Jewson, L. R. 
Lester, C. N. Nettley, R. L. Pearson, M. Solomon; C. T. Stephen- 
son, H. J. Thomson, W. A. Toppin, A. J. Tracey, 8. A. Tunbridge, 
G, E, Turnbull, J. H. West, F. P. Whitaker. 


PREPARING COLLIERS FOR CHINESE SERVICE.—The navy de- 
partment is preparing for possible eventualities arising out of the 
situation in China. One of the great difficulties which would 
confront the United States in the event of naval warfare in Chinese | 
waters is the lack of a naval base close to the scene of operations. | 
Manilla is 2000 miles from Taku, while some of the other Powers 
have bases within striking distance. England has a base at Wei- 
Hai-Wei and a coaling station at Chefoo. Russia has a naval base 
at Port Arthur and Germany at Kaiachaio. Besides, in case of a 
naval war, the ports of China, which in ordinary times are open 
for the purchase of all ordinary supplies and stores, would be 
closed. The same difficulty confronted the department during the 
Spanish war, and, so far as coal is concerned, the same method will 
have to be pursued to supply our warships. A fleet of colliers will 
have to be utilised to take out coal for our ships and to ply back — 
and forth between our squadrons and Manilla. And even this 
plan has its obstacles, owing to the fact that foreign countries have 
gobbled up everything afloat which could be utilised for shipping 
coal and stores. Germany and Japan have even impressed 
steamers. The result is that at the present time 50 per cent. of 
our Government freight for the Orient is being carried in foreign 
bottoms. Consequently prices have materially advanced. Freight 
charges on coal which the navy department was able to ship to 
Manilla for 7 dols. a ton now cost 9 dols., and the price of coal — 
itself has materially increased. The department would, therefore, 
practically be compelled to rely upon its own vessels. As a 
precautionary measure the colliers purchased during the Spanish 
war, which had gone out of commission, are being fitted out for 
service. The water ship Arethusa, which was also purchased 
during the Spanish war, but which was procured too late for 
service, is also being prepared at the League Island yard. Modern 
warships need fresh water for their boilers, and the supply of 
fresh water is indispensable if they are to be kept in first-class 
condition. The Indiana and Iowa came togrief during the Spanish 
war because they were compelled to use salt water in their tubular 
boilers. Owing to the lack of,naval officers available, the colliers 
on the Atlantic coast under orders for China are being equipped 
with merchant crews. There are sixteen ships in the collier fleet. 
Five others are either in Pacific or Asiatic waters. The Saturn 
and the Alexander are loading at the Norfolk yard and will proceed 
as soon as possible, vi@ the Suez Canal. The Caesar is already en 
route, Admiral Bradford, chief of the bureau of equipment, has 
recommended that the Leonidas and Pompey, both at the League 
Island yard, be fitted out at once.—Marine Review. 


SCREW PRESS AND SQUARING SHEARS. 


Tur accompanying illustration below represents a power- 
driven screw press for stamping or striking medals from gold, 
silver, or other metal, constructed by Taylor and Challen, 
Limited, of Derwent Foundry, Birmingham. -The action of 
this press is automatic, and is under the complete control of 
the attendant ; by raising or depressing the hand lever shown 
in the front of the illustration the two friction discs are 


the same firm. This machine will shear mild steel sheets or 
plates up to 7ft. wide by jin. thick, or plates of any length 
the same thickness at successive cuts, the housings 
being cast with an overhang or throat, so that the strips may 
be slid through from end to end. An-automatic cramp, 
actuated by cams and adjustable toggle levers, is placed in 
front of the shear blades and descends in advance of the top 
shear and grips the work, holding it securely until the cut is 
completed, when the grip automatically releases, The shear 


PRESS FOR STRIKING GOLD MEDALS 


alternately brought into contact with a leather rim, dove- 
tailed into the periphery of the fly-wheel, causing it to 
revolve in whichever direction is required. A self-acting 
brake is provided, and the lift, or length of the stroke of the 


slide, and weight of blow given to the dies, can be regulated | 


toanicety. The frame is bored and provided with a screw 


box of best hard bronze. The screw is forged of best iron, | 


the thrust end steel faced, hardened, and lapped. The total 
height of this machine is 63ft., its width 8$ft., and its depth 
5ft.; it weighs 51 cwt. 

On page 143 we show a large guillotine shearing machine, or 


| trimming and squaring shears as sometimes called, made by 


blades are each forged in one piece, carefully hardened, and 
accurately ground, the supports to which they are firmly 
bolted are rigidly braced and ribbed, to preclude any possi- 
bility of their springing in work. An automatic clutch is 
provided, which is brought into action at te will_of the 
attendant by depressing the foot treadle; by this means the 
shears are brought to rest when required after eavh com- 
pleted stroke, time being gained to place the next sheet in 
position before the blade again descends. By securing the 
treadle in its lowest position continuous running may 
be obtained. This machine is 12$ft. wide, and weighs 
177 ewt. 
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(Far description see 142) 


THE SHIPPING PIERS IN NEW YORK HARBOUR. 


Tue recent terrible fire at the piers of the North German 
Lloyd's Steamship Company at Hoboken, opposite New 
York City, has aroused some interest as to the facilities pro- 
vided for shipping’in New York Harbour. As the range of 
tide is quite small, rarely exceeding 6ft.; docks are not 
roquired, but large piers are built out into the river, upon 
which are sheds one or two storeys high, and alongside of 
which lie the vessels for unloading and loading. A bulkhead 
line has been established by the Docks Department, which’ 
marks the limit of the water part, and from which extend 
the piers. This wall is of massive concrete blocks, built at 
the yards, and set in place by the great floating derrick. They 
rest on a foundation of piles, and a timber grillage. This 
subject has been described in the New York Tribune, in 
comparison with the systems at Liverpool, London, ‘South- 
ampton, Hamburgh, and other foreign ports, and from this 
we take the following particulars :— 

The piers in New York Harbour, with one exception, rest 
on wooden piles. Their tops are capped with heavy timbers. 
Sometimes heavy stone is dumped between the rows of piles 
to impart further stability. In this and other countries 
stone and iron have been used in the construction of piers. 
The only venture of this kind in New York was undertaken 
about twenty-five years ages in North River, near the 
Battery. The result. was highly satisfactory so far as dura- 
bility was concerned, but it cost about ten times as much as 
a wooden pier. The latter would last about thirty years, and 
the stone pier will doubtless stay for ever. At the present 
time, however, the general use of concrete would greatly 
reduce the cost. The Dock Department believes that iron piers 
might be constructed which would cost only two and a-half 
times as much as wooden ones, and last for a century. 
They would be paved with asphalt instead of planking, like 
those now in service in New York. 

A new policy was initiated in regard to the water front of 
this city about thirty years ago, though it has been executed 
vnly to a limited extent as yet. This plan was to remove the 
bulkhead wall to a distance of 250ft. from the eastern 
Doundary of West-street, thus affording a much wider street 
or “ marginal way” than existed there before. The “sheds,” 
as the structures on the piers are called, were to be removed 
nearly to the bulkhead line. This scheme has been carried 
into effect on the North River from Cortlandt-street to Thirty- 
fourth-street, except for a gap between Twelfth and Twenty- 
third streets. At present the sheds encroach about. 40ft. or 
50ft. on the street, so.that the latter is only about 200ft. 
wide. For the East River a marginal way of only 200ft: has 


been proposed. 


Another feature of the new system is to allow a distance of 
250[t. between adjacent piers. The majority. of these 
intervals now are from 125ft. to.180ft. The largest liners 
that come to this port have a beam of from 60ft. to 67ft. 
Before many years there will be ships fully 70ft. wide. When 
two of these lie on opposite sides of the same slip, and tugs, 
coal boats or other small craft push in between to minister to 
them, 250ft. will not be too much room. 

The second part of the Dock Commission’s plan has been 
realised up near Twelfth-stréet, on the North River. Five 
new piers were completed there about two years ago, and 
have been leased to the White Star, Wilson and Cunard lines. 
The piers project from 700ft. to 750ft. beyond the bulkhead 
wall, and the companies’ sheds reach 40ft. or 50ft. inside that 
boundary. The Cunard Line piers are 110ft. wide, and those 
of the White Star Line 125ft. The longest and one of the 
newest piers in this harbour is that now occupied by the New 
York Central Railroad at Desbrosses-street, for the distribu- 
tion of freight. brought down by lighters. This is only 80ft. 
wide, but it extends 840ft. from the bulkhead. Very few of 
the other New York piers are more than 60ft. or 70ft. wide, 
or 500ft. long. Piers Nos. 4 and 5, on the North River, used 
by the Pennsylvania Railroad for a goods station, extends 
440ft. beyond the bulkhead line. These were constructed in 
1873, but such good materials and workmanship went into 
them that they are almost as good as new. They afford a 
striking contrast to some of the old tumbledown structures 
next to them on the north. 

The authorities are now anxious to éxtend their new 
system between Twelfth and Twenty-third streets. Here 
they would have nine piers, at least 800ft. long. A Board of 
engineers, in 1895, reported in favour of most of the systems 
as here outlined. It also recommended the construction of 
two-storey sheds at all steamship and ferry piers, so that the 
passengers could be handled above the level of the teams. 
The Board advised that foot-bridges be stretched across the 
street. Some of the railway companies operate double-deck 
sheds and ferry-boats, and have foot-bridges across the 
“marginal way,” so that passengers are clear of the traffic 
in that street. The Board also believed that in the near 
future four railway tracks should be laid along the marginal 
way to facilitate the exchange of freight by the water and 
land lines of transportation.- In this respect New York is 
much worse off than many other’ American: and foreign 
ports. It was further suggested that two or three dry docks 
be built, under the auspices of the city, for the repair of 
merchant ships that come to this port. ne 

The structures on the New York piers are erected by the 
tenants, not the municipality. They are “sheds,’’ not ware- 


houses. The only warehouses on the waterfront belong to. 


the Federal Government. : These are of brick, and have iron 
shutters. They are practically fireproof. Many of the sheds 
are not. Their sides are of corrugated iron, but the floors, 
roofs, and oftices are of wood, except on some of the larger 
steamship piers, where steel framing and construction is 
adopted entirely. A number of precautions are taken on 
the piers to prevent and suppress fire. A watchful eye is kept 
on shavings and similar litter that may accumulate. On the 
newest piers théfe are several city hydrants with hose 
attached. In some cases chemical engines and hand 
grenades supplement the other apparatus. The White Star 
Line has a powerful steam pump, always ready for service. 
Indeed, this pump is used daily to supply steamers with 
water for their boilers or live stock that may be shipped on 
them. It has a capacity of six hundred gallons a minute. 
The majority of the piers are provided with signal boxes of 
the city fire department. This is the chief reliance in many 
cases. The Pennsylvania Railroad has at its various freight 
depts a weekly fire drill, with a formal report on the time of 
test, the promptness of the men’s response, the particular 
apparatus used, and a number of such items. Fire depart-~ 
ment officials have praised this system highly, and the 
department has four powerful “ fire boats” for dealing with 
fires along the water front. 2 

The situation in Hoboken just before the recent disaster 
was not quite equal to that at Twelfth-street, on the New 
York side of the river, but the sheds and piers there.com- 
pared favourably with those under the control of the New 
York authorities. The spaces between the North German 
Lloyd piers were 145ft., 190ft., and 200ft. respectively, and 
between those of the Hamburg-American line 125ft. and 
150ft. It would be easy to find piers closer together than 
this along the water front of New York, with superstruc- 
tures that would appal the insurance people. The North 
German Lloyd piers were equipped with substantially the 
same fire-fighting apparatus as those of the other trans- 
atlantic lines that patronise this port, and the company’s 
sheds were of corrugated iron. The Hamburg-American 
line, without any compulsion from fortune, recently deter- 
mined to undertake extensive improvements. One pier is 
to be removed, and a new one constructed far enou 
away to widen the 125ft. gap to 150ft. A two-storey shed will 
be erected. The new piers of the North German Lloyd line, 
to replace those destroyed by fire, will be of coricrete and 
steel, with steel sheds or superstructures. 


A new locomotive-building works has just been com- 
p‘eted and put in operation at Marcinelle, Belgium. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


SHIP RESISTANCE AND THE STREAM-LINE THEORY. 


S1n,—(1) The lines of the theory, with its streams broadened in 
front of the obstacle and narrowed abreast the waist, were given in 
=f letter to THE ENGINEER, May 25th. The streams were widening 
all the way from their distant “sources” toward the obstacle. 
Everywhere along the way also each stream was broader than its 
neighbour on the outboard hand. It is universally admitted that 
stream breadth is conclusive proof of corresponding pressure. 
Therefore every stream in front gained pressure with each step of 
progress, and each stream everywhere had greater pressure than 
the stream next outside of it. Of immediate physical necessity, 
and quite aloof from all hypothesis, it follows that every stream 
must push still further out its neighbour stream on the out- 

voard side, and that the configuration of the theory must vanish 
entirely and at once before the pressure. I said that some pro- 
position which might save the theory had been solicited from the 
masters of hydrodynamic science, but that thus far I had been 
unable to obtain any suggestion in remedy, barring a belief on the 
= of one distinguished author that a certain centrifugal action 

iscerned by him would urge the streams to swing inboard with as 
much energy as the inevitable pressure was exerting to drive them 
outboard. I stated a brief and I think sufficient reason why cen- 
trifugal action is impossible. A more conclusive but more extended 
one can be given. 

(2) Let me add a further circumstance to the mention there 
made of the powerlessness of the freely-yielding membranous 
stream banks to bring themselves to a halt, as the theory requires, 
in the retreat before the superior outbcard-thrusting pressures of 
the broader more inboard streams—a retreat which at first the 
theory itself ordains and conducts, but afterwards suddenly 
denounces, A seaman must hold it. plainly impossible that 
particles ahead, whose vis ‘cu is each instant becoming more and 
more diminished by the resistance of the bows, should continue 
for ever to make good their way obstacle-ward as the theory 
demands, swimming right up the pressure gradient which we see 
climbs steadily along the broadening stream all the way from the 
distant ‘‘sources” toward the obstacle. It is fundamental in 
human rationality, however unanimous to the contrary may 
the conventions of centuries, that no continuous force can be over- 
come save by some other continuous force, and the overcoming 
force must always outlast the force to be overcome. Objects in 
the external world do not act, and cannot act, in the manner pro- 
posed for the on-coming particles. Only that exquisitely subtile, 
non-objective substance in which the human imagination casts its 
creations is — of moving plump against the powers. I say 
that nothing like this manceuvre is known in the whole realm of 
actuality. But I say it subject to correction, which is the life of 
all rational progress in hydrodynamic science. 

(3) As my first letter treated only of the laws of physics con- 
cerned with ship resistance, and of the contempt in which the 
theory holds them, so the present letter deals chiefly with concrete 
facts of familiar experience ; and my wish is now to show that 
these facts are flat against the doctrine taught by all the writers, 
and stand right in with the well-established principles that the 
theory flouts. There are several wonderful things which the 
seaman notes in the visible facts of ship resistance — thi 
beautiful for their transparent loyalty to simple and _all- 
acknowledged physical law. Of these the theory, as far as I am 
acquainted with it, goesquite shy. It quails before them in secret, 
but in public it refers to them as somewhat recondite matters 
which mathematical science is taking in hand, But I am far from 
hoping to contribute materially toward bringing any of these out 
into a clear and undistorted light, unless at each step I shall be 
helped by the searching criticism of others. The sharpest reproof, 
if specific, explicit, open, and all careless of self-sheltering, will be 
the most serviceable, and thus, in truth, the kindliest of all. The 
chief good of writing about hydrodynamics is not the conveying 
to others of matters which one thinks he has evolved, but it is the 
exposing—for correction by others—of the whims, hypotheses, and 
buzzing conceits bred numberless in every mind that has not been 
perfectly cured of the theorising habit, and that is not ever down 
on its knees before the facts of mere experiment and observation. 
Every man is well disposed toward his own mental offspring, and 
only some other man can be depended upen to be the executioner 
of such of them as are unworthy to live. I am particular to beg 
afresh for reproofs, because thus far it has seemed impossible to 
draw forth any. The topic might well have been the sexual one, 
or some other which calls for the most delicate and guarded treat- 
ment, so chill has been the silence maintained upon even my 
personal inquiries. Kither my propositions — certainly novel 
enough—must have seemed irrelevant, or else the subject itself 
must have generally been taken for an academic problem, instead 
of a matter of profound concern in war and commerce, whether 
fo: increase of speed or economy of fuel, 


D 
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Fig./. Wave outline predicted by the Theory for @ 200 foot 
Ship at 17% kn.- Lateral Stream expansion of Fig 3 
converted into Wave development 


Fig. 3. M° Taylors Stream Form Stieam Lines” 
corresponding to Fig. I. 


(4) In Fig. 1, the dotted line may be disregarded for the present. 
The heavy full line shows roughly what form of transverse wave 
system the stream-line hypothesis prognosticates for a ship-shaped 
and perfectly slippery vessel of 200ft. length and 40ft. beam, 
going 17? knots an hour through a frictionless, non-viscous, incom- 
pressible, perfect fluid. In this heavy wave-line I have projected 
those calculations by the theory which are made by Mr. Taylor— 
see his Fig. 24—in his paper read before the Institution of Naval 
Architects at London, and published in its ‘Transactions ” for 
1894. Mr. Taylor bases himself on Rankine and Clerk Maxwell. 
—_ — ly upon the common doctrine of mathematicians and 
physicis 


(5) Fig. 2 shows the wave system of the Turbinia going through 
ordinary water at nearly 35 knots anhour. The shape of the wave 
will be found accurate on comparing it with West and Sons’ photo- 
graph in Cassier’s Magazine for January of this year. It is seen 
that the shock is forcing her bow somewhat upward. In estimating 
the form of a ship-wave, the lay observer is apt to fall back on the 
vessel's figure for a horizontal base to reckonfrom. To correct the 
erroneous impression which may easily thus be gotten in the case 
of the Turbinia, the stern should be raised inimagination, so as to 
show somewhat higher above the subsiding water abaft, and the 
bow should be depressed to correspond. 

(6) In Fig. 1 we see the theory the fluid rise abead of the 
bow into a wave which is calculated by Mr. Taylor at about 7ft. 
above the level there, and into a wave of equal height at the 
stern ; and he predicts a trough or hollowof near 7ft. below the level 
about the waist. Thus the waist-hollow of the theory is about 14ft. 
deep as compared with the crests at the bow and stern. 

(7) The Turbinia, on the contrary, does not throw up any wave 
at the bow, but throws up one along the whole forebody. The 
water—as we see in Fig. 2—sinks, rather rises, about the 
afterbody and the stern. In lieu of the predicted hollow about 
the waist, we find a great wave there. 

(8) Nor have we now told the whole extent of the contradiction 
of the theory by the fact. If the theory is to be thorough, it must 
allow for viscosity—which exists in all real water—in order for the 
wave line of the theory to be better compared with the Turbinia’s. 
Correcting for viscosity brings the theoretical outline to resemble 
that of the dots in Fig. 1, but I think the dot estimate is too 
nearly like the other. In this dotted or viscous outline of the 
theory we observe the bow and stern waves rise still higher, and 
the waist hollow sink still deeper than in the heavy outline ; for 
this last was calculated for a perfect or non-viscous fluid. The 
reason why, when we allow for viscosity, the wave climbs higher, 
and why the trough runs deeper, is this :—The repulsive ber of 
the ship, developed at the bows by the on-coming streams, shoots 
ahead of her and also diagonally, sideways, and downwards—in a 
perfect fluid penetrating to infinite distances. It pushes back and 
also thrusts aside the “streams,” and thus provides long before- 
hand towards a gradual displacement of the waters, and thereby 
an unraised surface for the future track of the vessel. On its 
forward journey its radiative and swift dispersion makes the effec- 
tiveness of it dwindle so rapidly that, in a viscous fluid, the most 
of the energy is cut off by the viscosity or cohesion of the more- 
nearly arrived particles on which it must first take effect, and it 
becomes nearly exhausted in overcoming their cohesion. There- 
fore in a somewhat viscous fluid like water, a portion of the 
particles, coming on at full original speed and also without an 
previously acquired sideways swerve, are at last more or less sud- 
denly thrown up into a heap ; for their loss of lateral dimension, 
occasioned by the close presence of the vessel, must be made up 
for at once by an increase of vertical dimension. This heap, im- 
as. pss called a wave, at once proceeds to sink as far below the 
evel as it had just risen above. Those, then, are the reasons why 
both crest and trough must become more and more pronounced as 
the viscosity of the fluid increases. 

(9) We should therefore note that reckoning viscosity into the 
theory only accentuates the contradiction between the theory and 
theexperienced facts. Indeed, we are bound to note this, because 
viscosity has sometimes been put forward as an apology for the 
contradiction. Helmholtz in his paper on ‘Breaks in Flow” 
(Ueb. disc. Fluess Beweg.) brushes this apology aside with 
promptitude, and gives a strong reason for not accepting it. 

(10) From simple causes the wave-outline of every vessel changes 
as her speed changes. In passing from one speed to another, the 
change of wave-outline is quite decided until a certain high speed 
is reached. After that the wave-type remains well nigh uniform 
at still higher speeds, and has a general form substantially the 
same as shown in Fig. 2. Undoubtedly the Turbinia can be given 
some low speed at which the outline will somewhat resemble that of 
the theory, ¢.¢., there will be waves at bow and stern. But no such 
solitary speed or shape must be fixed upon, when we undertake to 
compare the shape calculated by the theory with that developed in 
practice, If the theory is true, it will be true for every speed, and 
the higher the speed the clearer will the truth of the theory come 
out in the experiment. A fair test of the theory demands the 
speed at which the permanent type of wave-outline is attained in 
practice—such a speed, for example, as the Turbinia’s here 
pictured. 

(11) But in calculations for a rigid test, we must make certain 
further corrections as follows :— 

(a) By a well-known law, a rise from 17? knots to near 35—or, 
say roughly a rise toa double speed—develops a new shock i 
the fluid much more than double the shock of the old speed. When 
we raise the velocity of the theory-vessel—Fig. 1—to that of the 
Turbinia, the wave-outline which the theory predicts for that 
velocity will probably bury the bow and stern, and the theoretical 
hollow along the waist will probably dip below the keel. 

(b) Again, the Turbinia is only 100ft. in length. The vessel of 
the theory—Fig. 1—is 200ft. By the well-known law of ‘‘corre- 
sponding speeds,” the theoretical ship must be brought to about 
50 knots before her wave-form will be like that of the Turbinia at 
35. And at 50 knots the further rise of the bow wave and stern 
wave, and the further drop of the waist-trough, will, by the theory, 
make the upheaval fairly frightful. 

(12) By rights we should have put in between (9) and (10)a 
certain correction for skin resistance, so as to bring the perfectly 
gliding vessel of Fig. 1 into parity of condition with the quite 
frictional Furbinia. By reason of this frictional hindrance when 
added, the bow wave of Fig. 1 will run still higher, and the trough 
—a mere reaction from the crest—will plunge still deeper. Yet 
for good but somewhat Jengthy reasons let us forgive this particular 
item ; and without reck of it Jet us contrast with the lofty bow and 
stern waves and deep waist-gorge which already the theory gives 
us, the wave-lessness at bow and stern, and the wave besetting at 
the waist which take place with the Turbinia. 

(12) Considering the theoretical wave-form and the corrections 
which exaggerate it, and remembering that wave-form is simply 
the phenomenon (or sensible manifestation) of check given to 
vis viva, and of change in pressure and velocity which attends 
such check, few but devotees of the theory will accept the asser- 
tion in Mr. Taylor's paper that ‘‘the present state of our know- 
ledge of the mechanics of fluid motion is such that we can deter- 
mine completely, under certain conditions, the pressure and 
velocity in a perfect fluid flowing tt bodies whose lines closely 
resemble those of actual ships.” Comparing the Turbinia wave- 
figure with even the uncorrected forms of Fig. 1, we shall hardly 
conclude with Mr, Taylor that the phenomena at the bow and 
stern of actual ships ‘‘show fairly close correspondence with the 
theoretical conclusions to be derived from wave forms.” Also Mr. 
R. E. Froude’s optimism will probably find few sharers when 
admitting—as he does in reference to Mr. Taylor’s calculations—a 
certain degree of variance, he yet believes ‘‘ we pretty well see 
our way to a very definite and distinctly expressed relation 
between the waves which will be produced and the imaginary 
undulating outline.” Truly, the relation between the Turbinia 
wave and the imaginary undulating outline of Fig. 1 would seem 
to have been already expressed with sufficient definiteness and 
distinction. he relation between a wave along the waist and a 
hollow along the waist is definite and distinct enough ; and so is 
that between an absence of wave at either extremity on the one 
hand and a high tvave at each extremity on the other. os 

(14) Naval constructors, and presumably all mathematicians 
and physicists must be well aware of certain other flat contra- 
dictions between the hypothesis and the reality. Helmholtz, in 
the paper above refe’ to, speaks of some with which everybody 
is quite familiar. ‘‘ With so great a variance,” he says, ‘‘ between 
the facts themselves on this side and the results of theoretical 
analysis up to the present time on that, the hydrodynamic equa- 
tions must appear to physicists a practically most incomplete soit 
of nearing to the facts—eine praktisch sehr unvollkomméne Annache- 


rung an die Wirklichkeit.” Yes ; to all ap) ce an incomplete 
approximation. Things of exactly opposite shapes do not come 
nace d near seeming one and the same thing. With a 

umour probably unconscious, these contrasts between the hypo- 
thesis and the facts have been termed “difficulties in the hydro- 
dynamic theory.” More cheering, because promising of a radical 
change of idea as to what constitutes Science in respect to fluid 
motion, are the words of Professor Osborne Reynolds—‘‘ Proceed- 
ings” Royal Institute, February 2nd, 1877. ‘‘ It would seem that 
acertain pride in mathematics has prevented those e ed in 
these investigations from availing themselves of methods which 
might reflect on the infallibility of reason... . As fégards the 
direct object in view, the revelation of the actual motion of fluids, 
the research has completely failed. And now that generations of 
mathematicians have passed away, . . . the simplest problems of 
fluid motion are yet unsolved.” 

(15) Fig. 3 is at bottom the same exhibit as Fig. 1. In Fig. 3 
the streams increase and decrease in dimension sideways, instead 
of upwards and downwards ; but correspond —, with the 
former, and are in fact identical. Slice the waves of Fig. 1 into 
vertical cuts of equal width, following the contour of the vessel, 
and then flatten them down to a uniform level on the top, and you 
have the “‘ streams” of Fig. 3. Since the fluid is incompressible, 
the slices will, in this flattening, only have bulged out sideways at 
the proper places, and in each place will have bulged to the exact 
— Ry which they had previously been elevated above the 

(16) Since neither Fig. 1 nor 3 differs at all in principle from the 
bluff-bowed configuration of my former letter, all the three em- 
body the fundamental violations of physical law there pointed out. 
Still other concurrent violations are observable. Here in Fig. 3, 
just as in the bluff-bowed one, the streams have lagged and 

roadened at ‘A; at Ain Fig. 1 they have risen instead of broaden- 
ing, and in Fig. 3 they hasten and narrow at B; at Bin Fig. 1 they 
sink instead of narrowing, whilst at C in both 1 and 3, just as in 
the bluff-bowed figure, they —— the conditions of A. e reason 
why the theory makes them hasten in the B or waist region is 
because the theory reckons that there ‘‘the area available for flow 
is diminished by the sectional area of the solid” or obstacle— 
Taylor, ‘‘ Resistance of Ships and Screw Propellers,” Sec. 4. The 
writers on ship resistance appear to forget that where ‘‘the area 
available for flow ” is of infinite broadness, as the theory provides, 
that area can not be sensibly ‘‘ diminished” by the introduction of 
an obstacle of finite, and indeed of petty breadth, It is also for- 
gotten that in the perfect, incompressible fluid provided by the 
theory the pressures cannot help spreading to every point in the 
mass—spreading thither instantaneously, I think, but assuredly 
with not less than molecular rapidity. This being the case, and 
there being in a perfect fluid a straight slope or gradient of escap- 
ing pressure, extending from the bows forward and outboard to an 
infinite distance, without a single break in the regularity of its 
gradation, why should we believe with Professor Durand—“ Resist- 
ance and Propulsion of Ships,” Sec. 2—that it is possible for us 
there “‘to dejine a stream tube or tube of flow,” when neverthe- 
less, as we know, there is no tubing, and, in fact, no distinguishing 
feature of any kind which might serve to differentiate one 
imaginary section of the trackless fluid from another? Of what 
use to ‘‘ trace out a series of paths” with this-able writer, if when 
traced the paths will be purely mental, none of them having 
boundaries of real substance whose reactions would counteract at 
the path-marks the outward-bearing pressures, and make breaks 
there in the unbroken steadiness of pressure slope, and safely herd 
the particles within the imagined “lines of flow”? Not warrant- 
able, surely, is Professor Durand’s confidence that ‘‘a particle 
which is within the tube will always remain in it,” unless we first 
furnish the particle an irresistible inducement to remain. How 
can we be said to ‘‘ have a tube of varying section in which the 
water will flow as though the walls were of frictionless rigid 
material instead of the geometrical boundary,” when the truth is 
that we have absolutely nothing there but the merely geometrical 
boundary—nothing but a merely ideal tube with walls of no actual 
reactive material whatever, be it ‘‘rigid material” or be it pliable ? 
I know it will be said, ‘‘an equilibrium existing there makes them 
practically rigid ;” and I admit that were there an equilibrium, 
this conceptual tubing, like the central or balance line of the con- 
figuration, would indeed be as ‘“‘rigid” as if made of adamant. 
The trouble is, that in lieu of eq ilibrium we have a pushing out- 
ward stronger than the pushing inward—as is testified conclusively 
by the superior inboard stream breadth. On this point it is im- 
possible to get a single word from the adherents of the stream-line 
theory. e commonly say that silence implies assent. It implies 
—s of the sort in this case, however. Like a bird with a single 
note, the theorist only says over and over, The insensibly thin 
membrane or mental tube wall is rigid. Even the magnificent 
Froude believed that same ; examine Note C in his famous paper 
of 1875—Report British Association, 1875, page 235. The error 
was due to his modesty, which was as great as his genius. He 
accepted the stream-line theory from those whom he thought wiser 
than himself; but he put it to an admirable use in smashing the 
“excavation” theory. This incomparable man was unique in that 
he borrowed all his errors, and was himself the discoverer of all 
his truths, 

(17) At first sight nothing seems more reasonable than to follow 
the theory and to picture a broadened stream about the bow at A 
(Fig. 3), and a narrowed stream about the waist at B, and con- 
ceive that the pressure due to the imagined broadening at A shoots 
the fluid through the imagined narrowed channel at B with 
increase of velocity proportional to the narrowing. This will be a 
sort of syringe movement which is perfectly understandable. The 
embarrassments in applying it to ship resistance are that here the 
syringe has no wide cylinder and no straitened nipple, we have no 
persistent force to drive the piston, there is no flow in the syringe, 
and, in fact, there is no syringe. The whole apparatus is sheer 
imagination, Although it isa good and sufficient basis for exer- 
cises in the highest mathematics, as a century and a-half of superb 
mathematical achievement testifies, it has no concern with actual 
ships and actual water ; and equally it would have no concern with 
them had the water no free surface, and were both ship and water 
frictionless and inviscid like the substances of the theory. I have 
conversed with learned professors about this lack—with ships—of 
the paraphernalia of the theory. As confidentially as I have 
P' it upon their attention, so serenely have they 
smiled from behind the formulas. The commonest experi- 
ences with leaks in hose and nozzles, it seems, count for 
nothing the instant the formulas are called to mind. Later 
it will be shown that d’Alembert’s Principle has no applica- 
tion with fluids in cases where the reactive side walls of his earlier 
demonstrations are lacking, except where the motion investigated 
is the march of energy merely, as in the case with the so-called 
imponderables, and not the march of substances possessing vis viva 
and inertia. The cohesion and consequent immobility of the sub- 
stances of a solid, indeed, bring all its particles under a law 
analogous to the hydrostatic law of equality of pressure in and 
from all directions ; so that if a moving fluid is given mutually 
reactive, real, rigid walls on either side, the law enabling 
d’Alembert’s Principle to be applied to solids in collision is thereby 
extended to that fluid. In lack of such extension, the dynamic of 
a fluid, as between two masses thereof in collision, cannot be 
assimilated to that of a solid ; each of the two fluid masses, on the 
contrary, changes shape, and wriggles away like a Proteus, and 
d’Alembert’s Principle can no more carry the pair in its grasp than 
a sieve can carry water. This will later be shown to the eye, and 
thus to the reason, But in studying fluid motion, it is an, em- 
barrassment to have lived on shore.altogether, where are 
the thousand-and-one experiences.necessary for the killing off of 
theories, 

(18) On comparing Figs. 1, 3, and the Turbinia figure, the errors 


of the theory will be seen to fit and tally precisely with the 
variances between the imapined and the visible phendmenon. For 
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rege with the Turbinia, the water is seen to be at a level at 
A, while, on the contrary, at A in Fig. 1 it heaves up under 
certain heightened pressures supposed to cluster there, and in 
Fig. 3 it widens its stream to co! md with that up-heaving. 
The cause of the imagined heaving and the imagined widening is 
found in the false assumption that at A in Fig. 3 there can be 
gathered, well-confined and all-needless of restraining walls, a 
pressure superior to the pressure existing in the adjacent regions 
“outboard” and ahead, as at DD; and yet that an equilibrium or 
equal insistency of push can exist as between those adjacent 
regions of inferior pressure, D D, on the one hand, and A, the 
region where the pressure is superior, on the other. At B (Fig. 1) 
we find a corresponding cross assumption. With the Turbinia, we 
see that the water climbs up, in the alleged narrow region of the 
theory, and of necessity it s/ows in climbi On the contrary, at 
B in the theory-figure 1, it sinks, and at Bin the theory-figure 3 
it narrows to correspond with the sinking. In both these figures 
of the theory it hasfens—hastens quite in correspondence with the 
theoretical sinking and narrowing, but quite in contrast with the 
fact as testified by the inevitable slowing whilst climbing the crest 
of the Turbinia’s wave. The reason why the theory makes the 
stream shrink and hasten along the waist (at Bin Figs. 1 and 3), 
instead of swelling and slowing as with the Turbinia, is because the 
theory assumes that there the channel is made sensibly narrower 
by the introduction of the obstacle, so that, according to the 

eory, the several streams must also narrow. The two-fold im- 
possibility of a sensible narrowing, in an infinitely broad channel- 
way and in a perfect fluid, was pointed out at (16) above. Even if 
a narrowing were brought about, it could not be sensibly confined 
to afew streams, near the obstacle but must be distribifted and 
practically lost to sense among an infinite number. A further 
reason why; against evidence, the theory makes the stream shrink 
at B(Figs. 1 and 3), is because it assumes—‘‘ Froude’s Address,” 
1875, Report British Association, pages 225 and 226—that at 
A (Figs. 1 and’3) there is a hoard or store of pressure, and that the 
exit or relief for this is found exclusively in shooting a hastened 
stream through the B region selected for that pu ; thus form- 
ing a ‘‘ tube of flow” in that sole direction, in order to make good 
the theory’s scheme. This quite forgets that even the hydrostatic 
principle—taken over by the hydrodynamic theory—of equal 
pressure toward all directions, would forbid the A region to throw 
its pressure against the B region exclusively, or indeed, with any 
partiality. It is evident, on the contrary, that the A region 
Figs. 1 and 3) must send pressure toward the D regions as well, 
so long as there stands between A and D no actual wall which, by 
means of the cohesive forces of its reactive solid particles, might 
throw back again the vis viva of the oncoming streams. thrown off 
sideways from the bow, &c., might thus produce an equilibrium of 
forces, might guide the escaping pressure to B exclusively, 
and in this manner might shoot the flow through the B region. 

In those most interesting letters ‘‘On the trine of the Dis- 
continuity of Fluid Motion ”—WNature, vol. 1., 1894—Lord Kelvin 
assumes such a shooting, abreast a resisting solid’s place of greatest 
breadth ; but it seems the current is directed to that region with- 
out any compelling force or directing agency. With a submerged 
‘ stiff circular dise of 10in. diameter, and ;;in. thick in its middle, 
shaped truly to the figure of an oblate ellipsoid of revolution,” 
Lord Kelvin calculates that if the disc is placed square athwart the 
fiow of an inviscid, incompressible fluid moving lft, per second, 
the fluid will, at points on the surface of the disc 4%,in. forward of 
the equator or place of greatest ‘‘ beam,” begin to speed, and that 
on reaching the equator the velocity will have risen from lft. to 
63ft. per second. If the grounds which have now been stated are 
substantial, no sensible speeding is there ultimately possible in a 
— fluid. For that matter—what has not, so far as I know, 

m already pointed out—this quickened movement will, by 
virtue of the unique method of flow prescribed by the stream-line 
theory, so far compress the incompressible fluid as to give a 
density of almost two tons to the cubic foot where it touches the 
equator, as against an earlier density of 641b. to the cubic foot, 
if it had the density of sea water. MARSTON NILES. 

Army and Navy Club, Washington, D.C., July 13th. 


TRIAL DATA OF H.M.S. DIADEM. 


Sir,—In THE ENGINEER of 27th July, 1900, at page 59, a leading 
article quotes certain trial data for the above-mentioned vessel, 
interesting in themselves, and also affording an illustration of 
those principles which, for long, I have endeavoured to give an 
exposition in that journal. I tabulate these, as follows :— 


H.M.S, Diadem. 


Gross developed powers, E. Observed speeds, V. 


12,791 indicated horses. . 19-3 n. miles 
17,188 20-6 ,, 


The article referred to states a deduction. ‘‘ The true speed of 
the Diadem is probably not far from 18 knots, with 11,000 indi- 
cated horse-power.” Which seems to me, altogether incorrect; and 
J assert, for 18 knots the requisite horse-power can be shown to be 
7765, and not 11,000 ; a rather serious difference. 

This question, tested by its peers—the other speed trials under 
the like conditions—is under the following régime: Up to 
19°8 knots the relation of power and speed is expressed by the 
formula, E = 1°132 V 10344 V., and at this speed it catachysmally 
changes to the very different one, E = 155°6 V 10°54 V., and as 
far as the highest speed 20°6 knots, is strictly regulated thereby. 
This implies the initial constant of the second member being 
suddenly increased one hundred and forty times, while, simul- 
taneously, the transcendental factor 101434 V- changes to 10°0354 V., 
only about one-fourth of its former value. 


Working formulas, Log. E = -0538 + I V + 1434, 


Log. 
Calculate values of -1434 V, and of -0354 V, for the following speeds :— 
¥ 18-0 39-200 .. 19-7 9-8 


tell the street, or the number of the house in the street.” Mr. de 
Normanville agrees with this fact, but I infer his meaning to be 
that, if you shut off or sub-divide the district into a number of 
streets or smaller districts, the street where the test amount 
of waste is taking place may be found. My experience shows that 
during the time all this shutting off and sub-dividing the districts 
is going on, the two night men will have sounded each stop cock 
and all the division main cocks in the district, and have discovered 
every leak, however small. 

“Tf it is known that in street 250 gallons per hour are 
being wasted, the day inspector makes a house-to-house inspection.” 
I maintain that this is a waste of labour, and unnecessary ; two 
men will stethoscope every stop cock, main cock, and hydrant in 
his district during the night inspection. I have had the same 
district tested by a waste-water meter and found that the night 
men had not T° rare over the slightest leak. The 250 gallons per 
hour waste will be noted in their report books, and the leaky stop 
cocks chalked on the pavement and closed in order to prevent 
further waste. As to there being no need for outside stop cocks, 
all advocates of the waste-water meter system are eee them, 
and the patentees of the numerous waste meters state that stop 
cocks are necessary, the best and most effective work cannot be 
done without them. Mr, de Normanville wrote in 1889 that for 
the perfect working of the waste-water meter system, every house 
must be provided with an outside stop tap. I do not make a 
house-to-house inspection in search of waste, as is done at Lea- 
mi: n, to the annoyance of the householders ; such a method is 
obsolete and perfectly useless, excepting the usual house-to-house 
inspection once every year to ascertain what new fittings have 
been added and alterations made, when it would be found that 
such annual inspections add probably £50 to the rates in a town of, 
say, 7000 houses. The night inspector finds with his stethosco 
the house or houses where there are leaks. He places a ch 
mark on the guard box in the pavement, and makes a note of 
them in his book, The day man simply calls at the house where a 
leak is known to exist, and does not annoy any householder where 
there is no leak. My experience proves that it is necessary to 
make a systematic night inspection by stethoscope, going the 
round of the districts continuously, There is no saving of time, as 
suggested, by finding a district comparatively free from waste. If 
there are no leaks to-night, probably there will be to-morrow night. 
The most perfect system of waste detection by waste meters in the 
United Kingdom is carried out at Bath, where the inspectors are 
always at work, and a diagram is taken from all the meters every 
night. The communication pipes and stop cocks are of the best 
description, nearly all new, and owned by. the Corporation ; they 
are solely under the engineer’s control, and there is absolutely no 
waste. It would be valuable information if it could be ascer- 
tained what is the cost of working such a perfect installation. 

The questions under discussion are :—First, can a waste line of 
five gallons per ‘head ee day be maintained with a thoroughly 
disciplined staff of night inspectors as is done at Leicester, more 
cheaply than by the waste-water meter system? I have supplied 
some figures in my letter of June 27th to prove that the former is 
being done most effectively. If Mr. de Normanville will state 
what is the cost per 1000 of the population of working his in- 
stallation without stop cocks at Leamington many readers of THE 
ENGINEER will be benefited. 

Secondly, is the value of the waste water saved more than the 
actual prime cost of fuel required to pump a few million gallons to 
waste? The question of the necessity cf fixing outside stop cocks, 
or who should be the owner of them tégether with the communica- 
tion pipes, has been settled long ago. e tenant has no right to 
dig up the roads or pavements for the Lees gerd of repairing pipes, 
&c., but the water companies are granted this power by Act of 
Parliament. Most water engineers are now adopting some system 
of checking waste ; surely they have no right to utilise the tenants’ 
stop cock for this purpose. It is quite time this custom was 
abandoned. DISTRIBUTION, 

August 7th. 


Sir,—Your correspondent ‘‘ Distribution” seems to forget that 
to locate a leakage-may save the total cost of inspection to other 
districts. A waste-water meter may show that leakage in certain 
localities is less than one gallon per head per day, and this know- 
ledge prevents the needless expense of sending highly-trained men 
where they are uselessly employed.. It would be very cumbersome 
if, when comparing the consumption of one town with that of 
another, it were always ergy Sy give the number of w.c.’s, 
baths, garden-hose taps, and all the various extras in each town 
per 1000 inhabitants, before such comparison were made ; and yet 
correspondent is right when he objects to such comparisons 

ing drawn without such data. The fact is, towns differ, not 
only in their sanitary appliances, but also in the habits and 
character of their people, much depending: on the quality of the 
water, in regard to its hardness, served to the people. Each town 
and district will have a consumption rate of its own, and the ex- 
perienced local engineer will know best what that rate should be, 
and he should be trusted to use his best knowledge in preventing 
a high consumption which is due to waste. No doubt with efficient 
and continuous night inspection there are very few places where it 
would be absolutely necessary to use waste-water meters; but 
many undertakings were put down in the early days of water 
supply when fittings generally were of an inferior quality to 
those obtainable to-day, and the trouble of getting these repaired 
is often very great indeed, and needs t watchfulness to see 
that inspectors do their duty, and also that orders are carried out. 
It is an important question how to teach consumers to use water 
freely without wasting it. If water authorities were to instruct 
their inspectors to be more liberal in their washering and attention 
to small repairs, not only would much waste be prevented, but 


Speeds over 14-8 knots. 
Log. E = 2-1920 + Log. V + -0354-¥. 


= 18. 19-707... 1 19-8 19-985 20-6 

Logs. V = 1-2508 1-2856 .. 11-2946 1.2967 Logs. V = 1-2067 1.3007 1.3139 

Log. +1484 =-1-1565 -1-1565 -1-1565 -1-1565 Log. -0354 =-2-5400 -2-5490 -2-5490 

Sums = -4118 .. +4421 .. .. +4532 ~1-8457 -1-8497 -1-8629 

= 2-5810 ..  2-7675 .. 28257 .. 2.8892 -0354V -7010 “1076 

Add = 1-9856 1-206 1-2967 Logs. V = 1.2967  1-3007 1-3189 

‘Add constant = -0588 -0538 .. |. constant = 2-1920 2-1920 29-1920 

Sum, or Log.E= 3-8001 .. 4:1069 ..  4-1741 ..  4-1897 4.1897 4-2008 .. 4-2852 

E =. 7765 .. 12,790 .. 14,988 15,480 15,480 -15,860 .17,188 By formulas. 
Re 15,861 ~ 17,188 By data. 


It will be seen, with very slight alterations on the speeds, such 
not exceeding limits of errors in the most careful observations, the 

reement becomes quite perfect. Thus, instead of speeds 19°3, 
19°7, and 19°9 of the data, it is far more likely the true speeds 
were 19°299, 19°707, and 19°985, as employed in the foregoing 
calculation. Note, also, either formula — the same power, 
15,480 indicated horses, for the sj 19°8 ts. 

Had we applied the low- formula to the 20°6-knot speed, 
the power would come out 20,975, 7.¢., 3787 horses, in excess, 

Had we applied the high-s formula to the 18°0-knot speed, 
the power would come out 12,150, i.¢., horses, in excess, 

The hypothesis upon which writer of the article deduced his 
power for 18 knots has given him 11,000, 7.¢., 3235 horses, in 
excess, ROBERT MANSEL. 

Phenix-road, renge, S.E., 

August 3rd. 


WASTE OF WATER AND ITS PREVENTION. 


Sir,—In reply to Mr. W. de Normanville’s letter in your last 
issue J stated that ‘‘the waste meter ™m can only indicate 


that there is a waste in the district which it serves. It does not! last 


often the expense would be less, and the annoyance both to con- 
sumer and supplier removed. Consumers would get to feel that 
water authorities were more anxious to prevent waste than to 
assert their authority, and generally a better feeling would exist. 
We cannot expect people to value that which we are careless about 
ourselves, 

I cannot think that any engineer seriously thinks that by 
stopping waste he is adding 8d. or 9d. per 1000 gallons to his em- 
ey od coffers. He may be stopping wear and tear on engines 
and filter beds, and saving coal, but to estimate this at only 1d. 

r 1000 gallons would be a high figure. A growing concern which 
is nearing the limits of its supply might have something more said 
in its favour as regards the value of wasted water, as the preven- 
tion of such waste might stave off for a time capital expenditure 
for additional supply, but even then to estimate at the higher 
figures is taking an unwarranted licence ; it is only delaying the 
time, not saving the money. ‘ 

August Ist. H. 8. 


A NEW WOOD PRESERVATIVE. 


Str,~In your article on the above iy appearing in your 
week’s issue, J noticed an error, which has no doubt 


caused by inne too literally the words I made use of to your 
representative when explaining the wonderful advantages claimed 
and possessed by the Hasselmann’s process over all others, namely, 
that a spike once driven in the wood after impregnation could no 
longer be extracted. What I meant to convey was that, owing to 
the closeness of the fibres, the toughness, and horny nature which 
it afterwards assumed, the removal of a spike driven into a rail- 
way sleeper to hold the rail chair could no longer be easil: 
effected, and their being kept firm and immovable saved muc 
labour and cost to the permanent way. But in the soft-wood 
sleepers used in this country such difficulty is not likely to occur. 

ile in Germany, studying this process, my attention was drawn 
to this fact, and it was considered there by the Imperial and Royal 
Engineers a great advantage, but there the most of the sleepers 
now used, owing to this new process, are of red beech, which after 
impregnation becomes as hard and lasting as oak. 

mdon, August 3rd. (Pro XYLOSOTE Ug 

M. DE H. Duval. 


NICLAUSSE BOILERS. 


Sirn,—We are willing to accept the correction of Mr. C. de Grave 
Sells as to a fact which is Lape an | within his knowledge, and 
regret the statement that the Cristobal Colon had left her builders’ 
hands in an unfinished state very shortly before the battle of 
Santiago. We should have said that she had left. a Spanish dock- 
yard shortly before, in an unfinished state. A sighting vessel 
which goes to sea without her principal guns on board may surely 
be regarded as untinished, whatever the reason for the omission. 
The vessel was named by us merely to fill up a gap in a list, of 
ships. About five lines covered the whole reference to her, and 
her being finished or unfinished, or the time when she left her 
builders’ hands, is of no material importance. In her end, she did 
high credit to her builders, a credit enhanced by the unprepared 
state in which, like the other unfortunate Spanish vessels, she is 
gemely believed to have gone to sea. Mr. Sells, if he knows the 

istory of the ship, is justified in correcting a mistake, but most 
people would manage to correct it less abruptly. Our statement 
that the Cristobal Colon’s boilers, which-did such excellent 
service at the battle of Santiago, were in the hands of untrained 
firemen, does not, in our opinion, need any correction. ‘Surely 
they must have known something about them after firing them for 
nearly twelve months,” shows a stronger belief in the sea-going 
exercises of the Spanish navy in e time than most authorities 
entertain. And we have it on authority, which is quite satisfactory 
to us, that a large proportion of the firemen, and of the engine- 
room staff generally, were shipped only when the decision was 
come to to send the vessel to Cuba, We agree with Mr. Sells that 
these men ‘‘must have known something” about the boilers. That 
is the point, that the boilers did so well even in the hands of 
—comparatively—untrained men. Anyone could understand them 
—and, to judge by the result, every one did so. 
WILLANS LIMITED, 
(C. Essex, Secretary.) 
Rugby, August 8th. : 


STEAM TRAPS. 


Sir,—I was rather interested in the ‘‘Tunley Steam Trap,” 
illustrated in your issue of July 27th, having had several of 
almost precisely similar design in use ina pe electric lighting 
station I was recently in charge of in Italy, and when kept in 
proper repair they worked admirably. 

e outlet valve in that case was single beat, and the ‘‘ Tunley ” 
in that respect would appear to be an improvement. The water 
inlet in the Italian make was part of the main casting of the body, 
and would, 1 think, be found to be an advantage in some respects, 
since the oy would not operate until a very considerable quantity 
of water had collected, when the trap would discharge it in one 
long blow instead of a number of shorter ones, since the discha: 
valve being small, when the water rises to the lip of the float the 
float sinks suddenly, and the water in the case flows over the li 
faster than it is blown out, and when the float is ultimately poten 
its lip rises well above the water-line, thus giving a period of rest 
to the apparatus, together with an increasing force—buoyancy of 
float—holding the valve shut until the water reaches the designed 
height in the receiver. : 

In the form you illustrate I should expect that a point of balance 
would be reached when the trap would operate more or less con- 
tinuously. 

I may remark that in the form I had it was essential that a good 
joint was made between the valve stem and the float. One large 
trap al some trouble by the nut shaking loose, until I “had the 
spindle lightly riveted over after tightly screwing up the nut. I 

en had not the slightest trouble with them. 


81, Harrow-road, W., August 7th. Geo. T. PARDOE, 


NEW ZEALAND COAL, 


S1r,—I should like to point out a mistake which has crept into 
your issue of March 30th, 1900, 

At the foot of page 329, in ‘‘ Dockyard Notes,” is this sentence, 
* At the same time we are reminded that Westport coal from 
Australia is nearly smokeless, and was used by the Calliope at the 
time of the Samoan affair.” 

First, Westport is not in Australia, but in New Zealand, As a 
New Zealander I like to see a distinction between these two 
Colonies. In England I suppose Australia generally means all the 
islarids around Australia known as Australasia. 

Secondly, Westport coal is known here as a very smoky coal, 
It was used on some of the railway locomotives for a while, but in 
going through the tunnels, of which there are a good many for 
some distance on either side of Dunedin, the gorse used to get 
smoked out of the carriages, because of the dense smoke this coal 

ave. Its quality is excellent, in that it gives out a very fierce 
eat, and this is what saved the Calliope in Samoa, 

High-street, Dunedin, Otago, 

June 17th, 


J. WaTSON; 


COLLIERS’ WAGES. 


S1r,—In the report of trade under the heading of ‘‘ Wales and 
Adjoining Counties” in this week’s issue, you refer to the further 
advance of 5 per cent. on the colliers’ wages, and say ‘“ bringi 
wages up to per cent. above the standard of 1879.” Ma; 
point out that this should be 58? * cent. above that slanted t 

retary, mney Iron Com , Limited. 

26, St. Martin’s-lane, London, EC. 

August 3rd. 


Tue Union Switch and Signal Company, U.S.A., has 
secured a contract for the supply of special frogs and switches, 
which will be shipped as soon as possible, to the Cape Government 
railway. It is the first order of the kind that this concern has 
secured for South Africa, and follows the recent order for rails 
secured by the Carnegie Company. The contract of the Union 
Switch and Signal Company is understood to be worth several 
hundred thousand dollars, It was secured through Sir Douglas 
Fox, who acts as consulting engineer expert for several of the 
British and colonial railways. It was placed by F. Stuart William- 
son, who represents Sir Douglas Fox at New York. It is much to 
be regretted, we think, that English firms should have allowed 
these orders to slip through their fingers. No doubt Sir Douglas 
Fox would have kept them in Great Britain had it been possible. 


Further information about the t m seems to be desirable, 


é 
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THE HINDLEY RAILWAY ACCIDENT 


Fig. 1-GENERAL VIEW 


OFF THE ROAD AT HINDLEY, NEAR WIGAN. 


Tux photograph reproductions will give our readers 
a very clear idea of the terrible accident which befell 
the London and North-Western express from Blackpool to 
Yorkshire at Amberswood Junction, near Hindley, on the 
24th of last month. The photographs were taken by Crippin 
and Co., Wigan. The driver of the train and at least 
one passenger were killed, and several others seriously 
injured ; but as the inquest has been adjourned till the end 
of the present ek, we are constrained, for obvious 
reasons, to withhold any comment upon the 
accident. It is significant, however, to find 


Fig. 
VOLCANIC STONE SEA WALLS. 


Since we described the first practical development in 
England of the trade in Linz basalt, lava-stone, and trass— 
THE ENGINEER, May 26th, 1899—these materials have found 
an increasing degree of appreciation among engineers and 
contractors, and the importations from the Rhine quarries, 
vid Rotterdam, represent an industry of considerable magni- 
tude. Up to that date the basalt from the ancient volcanic 
region of the lower Rhine had been chiefly tested and ap- 
proved as an incomparable road metalling, apparently in- 


2—CENTRAL PORTION OF TRAIN 


| the special needs of Blackpool, where other descriptions of 
_ stone had failed. The deputation unanimously reported in 
| favour of basalt cubes or blocks, and the Corporation adopted 
the course recommended. Mr. J. Wolstenholme, the borough 
engineer, thus describes the breastwork which is now being 
| superseded :—‘ The present hulking is constructed as follows: 
| Cobble stones collected from the seashore; freestone blocks, 
| used in the first instance as sleepers for railways, averaging 

2ft. square by 1ft. deep; limestone blocks, 18in. long, 4in. to 
| 9in. wide, and 15in. deep; granite blocks from Threlkeld, 
| Shap, Wales, Cornwall, and Ireland, the same size as lime- 
stone.” For this primitive construction it 
is proposed to substitute a substantial sea 
wall in which basaltic blocks, 9ft. deep, will 


that on the 1st of the present month 
Colonel Von Donlop held a private inquiry 
on behalf of the Board of Trade, and spent 
about two hours inspecting the scene of the 
disaster and the damaged rolling stock. 
The Colonel also examined a number of the 
railway Officials, among whom were the two 
guards and the stoker of the wrecked train, 
the latter having been severely injured by 
the. overturning of the locomotive. The 
. Press representatives were refused admission 
to the inquiry, as also to the inspection ; 
but is that there is a possi- 
bility that criminal proceedings may 
follow upon the finding of the coroner’s 
jury. 

Our views to-day do not need any 
lengthy explanation. Fig. 1 is a general 
view, looking down the train after the disas- 
ter, and shows the relative positions of the 
engine, tender, and coaches. Fig. 2 is a 
more detailed vjew of the centre portion of 
the train, and Fig. 3 shows how miraculous 
was the escape of the stoker, who came out 
from the accident alive, in spite of the 
complete overthrow of the engine. We 
shall hope to give our readers further notes 
on this most distressing and extraordinary 
accident at a later date. At present the 
matter is, as we have said, sub judice, and 
our remarks upon the probable or possible 
cause of the smash would be at the moment 
very out of place in view of the line of action taken by the 
Board of Trade. 


IRON AND STEEL INSTITUTE. 


THE autumn meeting of the Iron and Steel Institute will be held 
at Parison Tuesday, Wednesday, Thursday, and Friday, Septem- 
her 18th, 19th, 20th, and 21st. The President will deliver an 
address, and the following papers have been promised for reading : 

(1) ‘On the Development of the Iron and Steel Industries in 
France since -1889,” by H. Pinget, Secretary of the Comité des 
Forges de France. 

(2) ‘*On Iron and Steel at the Paris Exhibition,” by Professor H. 
Bauerman, Ordnance College, Woolwich. 

(3) “On American Methods of Testing Iron and Steel,” by 
Albert Ladd Colby, South Bethlehem, Pennsylvania. 

(4) “On the Washing of Iron Ore,” by Alfonso Dory, Bilbao. 

(5) ‘*On Rolling Mills,” by Louis Katona, Resicza, mee, 

(6) ‘On the Constitution of Slags,” by Baron H. von Jiiptner, 
Donawitz, Austria. 


(7) “Ona New Method of Producing High Temperatures,” by 


E. F. S. Lange, Manchester. 

(8) ‘On the Action of Aluminium on the Carbon of Cast Iron,” 
by Godfrey Melland, Lecturer in Metallurgy ; and H. Waldron, 
Mason University College, Birmingham. 

(9) ‘‘On a Micro-chemical Research on Iron and Phosphorus,” 
by J. E. Stead, Member of Council. 

The provisional ly er of the meeting is as follows :— 

Monday, Septenber 17th.—The secretary’s office will be open at 
the house of the Société d’Encouragement pour Pindustrie 
Nationale, 44, Rue de Rennes, from 3 to 6 p.m., for the issue of 
badges of membership, programmes, invitation cards, &c. At 
6 p.m. there will be a meeting of Council at Mr. Henry Chapman’s 
oftice, 10, Rue Laffitte. 

Tuesday, September 18th.—9.30 a.m.: Reception of the President, 
Council, and members of the Institute in the Hall of the Société 
d’Encouragement by the President and members of the Reception 
Committee ; reading and diseussion of papers. 2 p.m.: Visit to 
the Exhibition. 9p.m. to 11 gr embers and the ladies 
accompanying them are invited by the Comité des Forges de 
France to a Soirée Musicale et Littéraire. 

Wednesday, Sextember 19th.—9°30 a.m.: General meeting in the 
Hall of the Société d’Encouragement ; reading and discussion of 
papers. 2p.m.: Visit to the Exhibition as on the previous day. 
/.30 p.m.: The Institute will entertain the Reception Committee at 
a banquet at the Hotel Continental, Rue Castiglione. 

Thursday, September 20th.—10 a.m.:-Visit to the Exhibition at 
Vincennes. In the evening a limited number of members will 
leave Paris by train to visit works. The members comprising 
Group A will visit the St. Chamond Works, whilst those compris- 
ing Group B will visit the Hayange Works. 


Fig. 3—OVERTURNED ENGINE 


destructible under the heaviest traffic, and possessing a 
greater binding quality than Clee Hill or the Cornish stone 
from Penlee. It was shown, indeed, on a comparison of the 
pressures at which one square inch of the several specimens 
crushed, that Clee Hill granite and Penlee, after three tests, 
crumbled at 28,122 lb. and 32,818 lb. respectively, while 
Linz basalt, on a mean of eight tests, stood the 
strain up to 50,752lb. Within the subsequent twelve 
months the basalt has been extensively employed for 
macadamising purposes in the South Coast watering places, 
and is finding favour in inland towns where originally there 
was a prejudice against anything suspected of being ‘“‘ made 
in Germany.” But in this same article evidence was quoted 
to show that Linz basalt, and lava-stone from a higher dis- 
trict of the Rhine, were being largely used for dock and lock 
construction, canal walls and copings, sea embankments and 
coast-protection works on the other side of the Channel ; the 
North Sea Canal being instanced, as well as the great Rhine 
embankment, which is designed to line the left bank from 
Cologne to Bonn. The utilisation of voleanic waste in this 
manner had not keen experimented upon in this country 
when we last wrote on this subject, except at Hastings, 
when basalt blocks were successfully used as an apron to 
cover the sea wall. Since then, however—and we are 
assured, as a consequence of our description—the value 
of basalt and lava-stone for sea- defence works has 
become more widely recognised, and it is being used at 
Blackpool, Southend, and Clacton-on-Sea. Some time -ago, 
it may be remembered, Mr. W. H. Wheeler, M. Inst. C.E., 
gave a description in these columns of the battle which 
Blackpool in particular, together with many of the towns on 
the opposite coast of England, had for years past been 
waging against the encroachments of the sea. At Blackpool 
engineering skill seemed to be set ait naught for at least a 
quarter of a century. High spring tides, under strong 
westerly winds, played havoc with the groyns, the beach, and 
the apparently solid embankment constructed for the protec- 
tion of the esplanade. The Blackpool Corporation has now 
in hand costly undertaking designed to strengthen its sea- 


defence works, especially on the fast developing North Shore, ’ 


where the clifis are friable, and the waves havé made great 


ravages. 

After many experiments the Town Council sent a dele- 
gation to examine the uses to which Linz basalt, with 
the Bruhl Java-stone, had been put in connection with the 
coast protection of Holland and its islands; its employment 
on the long Rhine river wall; its applicability in general to 


be used to cover the slope for a length of 
86ft., about two-thirds of which is under 
the high-water mark of 30ft. at spring tides. 
Some particulars of the “improvements 
proceeding at Southend-on-Sea have been 
published, and Mr. Alfred Fidler, borough 
engineer, is good enough to supply these 
additional details :— The work consists of 
a road widening into the sea, the excavation 
of the beach, and the-deposit of the waste 
in front of the toe of the new wall, fillingi1 
voids with clay. .Upon this the face is 
itched at a slope of three to one with 
tic blocks, Yim. to 6in. deep, the joints 
being grouted with fine concrete. The sec- 
tion of the: basaltic blocks is chiefly penta- 
gonal, and it lends itself very readily to a 
strong key. Thé parapet wall was rendered 
necessary in order to guard against a flood 
tide similar to one in November, 1897, 
which inundates the neighbouring low-lying 
ground. The toe of the sea wall is taken 
below the level of the foreshore, which is 
very flat, and is fissured with long blocks 
of basalt. The length of the wall now bein 
put in is nearly half a mile. The tota 
width of the adjacent road is 60ft., and 
forms a part of a proposed continuous 
marine drive the whole length of the sea 
front—about 44 miles long.” At Clacton- 
on-Sea again a similar difficulty was expe- 
rienced as to the best material to employ for the pitch- 
ing of the face of the defensive works. Upon a concrete 
foundation of seven to one rests a bed of Kentish rag, and 
this is continued from below ordinary high-water mark by a 
face of basalt-block pitching over a concrete base varying 
from six to one to seven to one at the clay line. 


WORKMEN’S COMPENSATION CASE. 


July 28th—Court of Appeal.—Plaintiff, Raine ; defendant, John- 
son, This was the — of the applicant from the award of the 
learned Judge of the West Hartlepool County-court. Applicant is 
the widow of a workman in the employment of the defendants, a 
a firm of ship repairers at West Hartlepool. The defendant firm 
had hired a dry dock, belonging to the North-Eastern Railway 
Company, for the purpose of repairing the s.s. Galatea. The 
de workman was crossing a plank from the dock side to the 
vessel when it tilted, and he fell to the bottom of the dock and Was 
killed. His Honour had held that the case did not come within the 
Act, and dismissed the applicant’s suit. It was submitted for the 
appellant that a dry dock was a factory within the meaning of the 
Act. Therefore the widow was entitled to compensation. The 
respondents urged that the deceased was not employed in a dock. 
He was employed on a ship. That it was in a dry dock was merely 
an accident, and did not affect the nature of his employment, 
which was that of cleaning the ship; Lord Justice Smith sai 
the learned County-court Judge came to the right conclusion. 
The ship was not a dock. The deceased man was employed upon 
aship. It was no good saying that the ship was in the dock, and 
the dock was a factory, because the Legislature intentionally pre- 
cluded ships and shipowners from the liability to make good toa 
workman compensation under this Act. The ap must be dis- 
missed with costs. Lord Justice Williams agreed. 


Movntatn Locomotives.—A new type of locomotive for mountain 
service is being designed for the Atchison, Topeka, and Santa Fé 
Railroad. The design will include the main features de ig er 
engines now working in the mountains upon this | , but the 
total weight of locomotive will be greater, the cylinders will be 
20in. by 28in., the driving wheel centres 60in. in diameter, with a 
total diameter of 67in. outside of tires. These locomotives are 
intended for service between Winslow and Barstow on the Santa 
Fé Pacific. There the ruling gradients are 75ft. per mile on 
one section of over 100 miles in one direction, and in some places 
the ruling gradient is as great as 90ft. per mile in the other 


direction. 
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THE AUTOMOBILE WAGON FOR HEAVY DOTY.* 
By ARTHUR HERSCHMANN. 
(Concluded from page 122.)~ 
APPENDIX. 
Comparison of O, ing Ex, taken fo a 
Two-HorsE WaGoNn aND 3-Ton STEAM Wacon. 


Two horses capable of 40 ton-miles 8-ton wagon. 
per day, 300 days. 120 ton-miles net, 300 days. 
Cost of two horses(180 Dols. P.c. | Cost of wagon, 2,500 Dols. P.c. 
dols.), 260 dols, dols.* 
Life of horse, six years 25 per cent, interest 
(then worth 30 dols. and depreciation 625 «35 
each) (15 per cent. +- Driver... :. GO. 
5 per cent.) 80 dols. Gross weight moves 
+ 18dols...°.. .. 48 tons fuel, 8 Ib. o 
Wagon cost, 300 dols coke per mile. FPre- 
Last eight years (12 per sent market price, 
cent. + 5 percent.) 51 3} 2-70 dols. per chal- 
mance .. . 10 cent. of 
Stabling, maintaining, 
g, rents, &c., 50 
r horseand month, 
30 dols.) .. 720 46 
Drivers’payperannum 600 40 
Cost of harness (45 
dols.) last five years 
Per annum, including 
Perannum .. .. 1,528 100 Perannum .. .. 1,825 100 


* (The figures relating to-‘‘cost,-depreciation, and repairs,” may seem 
to be high. Theauthor, however, finds that they can not be much mineed, 
to serve the purpose of a safe, cial calculation. On the other 
hand, cost of water and expenses due to the raising of steam have been 
left out in the figures. In extreme cases these items might add another 
5 per cent. to the expense.) 


Two horses, 2-ton wagon. 
Miles perannum .. .. 6,000 -. 12,000 
Ton-miles net :: :. :: 12,000 +» «+ (net) 36,000 (gross) 78,000 
Cost per mile .. 25-46 cents. .. 15-2 cents. 


Gost per net ton-mile :; 12-73 cents. |; 5-06 cents. (gross) 2-24 cents. 
4 tripsdaily, per trip .. 1-27 dols... 8 Seton dally, 0-76 
_A comparison between —— expenses of a double and 
single-horse wagon of the Adams Express Company in one of the 
large American cities showed the following figures :— 
Cost of Operating Single Wagon 


Dols. Monthly. Dols. 
Two horses 41-68} 20-84, 
Harness... .. .. 5-024 
Driver, average.. .. .. 46-05 Driver, average. . 46-05 
Conductor... .. .. .. 50-00 Boy, average 15-80 
154-21, 94-10 


Cost of operating double wagon would be only 20 to 25 per cent. 
more expensive than operating one-horse wagons; however, a 
conductor being required to take the place of the boy helper, the 
cost of operation exceeds that of the single wagon by about 60 per 
cent. ; hence it is again seen that considering the high load factor 
of a single-horse wagon, the two-horse wagon presents more scope 
for substitution by mechanical means, 

Inferences to be drawn from above table.—Horses capacity limited, 
running expenses are biggest, fixed charges are smallest. Steam 
Me. capacity unlimited, running expenses smallest, fixed charges 
highest. Actual propelling of load being, therefore, comparatively 
— lightness of construction is less important than many 
people think ; in fact, reduction of tare weight below a figure 
consistent with substantial build, using standard material, calls 
for expensive construction and increases the above items of ‘Fixed 
Charges” and ‘‘ Repairs” much more rapidly than what it could 
possibly reduce operating expenses. For the same reason steam 
vans may be housed at a great distance from their place of work, 
any such runs to and from work are cheap, once the boiler is fired 
UP firing up called. for 70 1b. of fuel ona cold December day, 
while it took only 8 lb. of fuel per mile to run the wagon ; if there 
were hot water obtainable, such expense could 
reduced. 

Deadweights and Carrying Capacities of Different Wagons (Actual 
Performances). 


materially 
8. H. 


Dead- 
Systema. weight, Daily capacity. 
Ib. 


One horse and fhorse..| 1,400 8,000 | About 100 | 18 miles 
wagon wagon 1,400 27 net ton-miles 
Two horses {two horses} 2,800 4,000 » 66 | 20 miles 
& wagon | wagon ..| 8,000 40 net ton-miles 
Electric small delivery; 3,000 1,000 » 83 | 20 miles with one 


wagon charge battery 
Gasoline small delivery; 2,000 1,500 » 75 | 80 miles with one 
charge fuel 


wi mn 
Gasoline large wagon ..| 4,800 4,000 » 8 
Compressed air on rails.| 18,000 6,000 x», 88/15 miles with one 


chai 
Two-ton steam wagon..| 5,400 4,500 
Three-ton steam wagon.) 6,700 8,200 
Four-ton steam wagon.. 6,500 9,200 » 140 
Wooden freight car .. 20,000 30,000 » 150 
Steel freight car .. .. 89,150 | 100,000 a 


Data for a wagon for which there is a great demand.—We find that 
@ wagon capable of carrying a load of three tons and able to mount 
an incline of 1:10 at two miles per hour, would be very useful. 
Internal friction considered ; this would call for power to lift about 


Fie. 3. 


3 ioe an incline of 1: 6) of the gross weight a height of 10,560ft. 
per hour. Assuming the gross weight to be 64 tons, we have : 

+ «+ « 427,046 foot-pounds. 


In other words, to lift the wagon, irrespective of road resistance, 
we require 12°93 horse-power. To overcome road resistance— 
tractive effort assumed to be from 601b. to 1201b. per ton—we 


require : 
60 (vn . « « 8°47 horse-power. 


or, 
120 x 65 C=) (s3:000) « » 6°94 horse-power. 


* A paper presented at the Cincinnati meeting of the American Societ; 
of Mechanical Engineers in May. 


The wagon must therefore have machinery capable of producing, 
when going uphill, about a total of 20 horse-power. Such a 
should have a boiler of about 100ft. of heating surface paths 3 
hot gases. Its speed should not be above six miles per hour to 
operate economically. The brakes should enable the driver to stop 
is wagon when descending the above incline in a distance of 
about ten yards, 


Fria, 4. 


Testing engine and gear.—The power of a motor wagon should 
be always measured in foot-pounds at the rim of the driving 
wheels; for this purpose the drivers may rest on a revolving roller. 
The latter is in one with a pulley (7) over which a strap is slung; 
fastened to a dynamometer (d) at one end and carrying a fern 


Fie. 5 


(wr) at the other end—see Fig. 3. The work done at the rim is in 
foot-pounds, 

2m(r) x n x (w -d). 

r = radius of pulley. 

d = reading of dynamometer in pounds. 
The friction of engine and gearing can thus be found. 


Testing vehicle.—For the purpose of ascertaining the frictional 
resistance to motion of the wagon itself, the latter is placed ona 
measured incline at A, and permitted -to roll down and along the 
level portion of-the road B C—see Fig. 4. While passing the point 
D, between B and C, and-a distance of'd from-A, its speed 
measures to be v. We have then: W (weight of wagon in 
pounds) x H = foot-pounds, due to gravity work. FW d= 


friction work in foot-pounds = W H - = being work due to 


vity less the kinetic energy of the wagon in passing the point 
The friction is then found to be in pounds per pound of WE 
120 tubes, length 2lin., 22in., 23hin., 254in., 28in., 30in.; 
average, 25in. 

Total heating surface, 81°9 square feet for ljin. tubes. Upper 
tube sheet, 3°8 square feet. 

Total heating surface, 73°5 square feet for ljin. tubes. Upper 
tube sheet, 4 square feet. 

Boiler surface, 105 square feet for 1jin. tubes. Superheater coil, 
30ft., 9ft. Zin. 

Boiler surface, 96 square feet for ljin. tubes. Grate area, 
7°S5ft. 2in. 


POWER TRANSMISSION BY SHAFTING v. 
ELECTRICITY.* 


A COMPARISON of the relative ae of electric and shafting 
driving for shop use may be made under the following general 
headings :—(1) Relative economy in cost of power itself. (2) 
Relative convenience of operation and installation. (3) Relative 
effect upon shop output and cost of labour. Referring in detail to 
the scope of these considerations :— 

(1) Hconomy.—This has been taken to comprehend only the 
relative cost of operating the two systems, including expense for 
fuel, attendance, repairs, interest on investment and depreciation. 
lt is the reason most generally advanced for the installation of 
electric power, but can only be the controlling one where the cost 
ol agra is a large proportion of the shop running expenses. In 
order to compare the relative efficiencies of engine and electric 
transmission, it will be necessary to subdivide the character of shop 
plants somewhat. To do this completely would lead to endless 
complication, but for present purposes the typical plants are —~} 
Shop plant in which each building has its own power plant. (2) 
Shop plant in which all buildings are furnished with power from a 
central source. ‘The manner of connection from the prime mover 
to the tools may be assumed, for an extreme comparison, in either 
of two ways, namely, (a) shafting method ; (b) individu! tool- 
driving method. Taking the first condition, the average efficiency 
from engine to tools for steam engine transmission is shown else- 
where to be 50 per cent. ; for electric transmission, under condition 
(a) the shafting losses will be reduced by splitting up ere 
and by avoidirg cross belting, so that they will not exceed 20 per 
cent., or an efficiency of 80 per cent.; and in the electrical ele- 
ments, as before shown, the efficiency from engine to shafting is 
65 per cent.; therefore the final transmission efficiency will 
80 x 65 = 52 per cent.; as against 50 per cent. in the purely 
mechanical method ; or, practically, a stand-off. Under condition 
(b) much less shafting will be employed, and the electrical 
portion may also show a better all-day efficiency, under certain 
conditions, by the shutting down of.idle machines—say, a shafting 
efficiency of 90 per cent. and an electrical efficiency of 66 per cent., 
or a resultant of 60 per cent.—showing a small gain for the 
electrical method. Taking the second condition and assuming an 
unfavourable condition for shafting transmission, as in case of a 
shop having: each building with its own boiler plant and one 
or more engines, and compare this with a case of a central power 
plant for electric transmission. to all buildings, the possible fuel- 
saving in the latter arrangement will result first, from some small 
saving in power required for each individual building, as before 
shown ; and secondly, from some very considerable saving due to 
the better efficiency of a large engine and boiler plant over that of 
several small ones. In extreme cases, where large condensing 
engines displace small non-condensing ones, and in large stations 
having a uniform load, the fuel saving may readily approximate 
334 per cent., as is shown in an actual case cited elsewhere. 

Attendance.—The item of attendance will next be considered. 
It ‘is made up of three classes of labour—engineers and firemen ; 
care of shafting and belting ; electrical repairs. In an electric 
system the costs can be reduced by consolidating the engine and 
boiler plants and by the elimination of large and heavy belts, large 
shaft oa and the consequent danger from overheating, 


‘| reducing labour probably one-half; but a uew item of expense in 


care of electric machinery will be introduced, which will about 
effect the other items, leaving the whole attendance bill practically 
unaffected by the introduction of electric shop power in plants of 
any considerable size. 

Repairs.—As to repairs of shafting and belting, it is difficult 
to obtain accurate data, the record of these items being seldom 
kept separately in shop accounts. The records of one large 
establishment have, however, been examined by your committee, 
and the saving found in these items, under the electric driving 
system, is found to be more than sufficient to pay for all repairs to 
motors and lines. Thus the conclusion seems justified that the 
— item will not be materially different under either system of 

riving. 

Jatercet,—The remaining items of power cost are depreciation and 
interest on investment. It is difficult to institute a fair basis of 
comparison between the first cost of an electric and a steam trans- 
mission plant, for the reason that the results sought to be accom- 
plished by the former provide additional shop facilities, and are 
therefore not rightly chargeable in a substitution sense. Consider- 
inz, however, the case of simple substitution in a ~_— shop, 
where the power plant and arrang t and b tools is 
retained as before, electric driving is certain to involve a ely 
increased first outlay—approximately double that for shafting 
method. But in a modern shop plant other considerations are the 
guiding ones in selection of the power system, such as the 
possibility of labour-saving devices, cranes, &c., and the greater 
cost of the electric system becomes a rightful charge against the 
advantages so obtained. Dropping, therefore, any attempt to draw 
a strict comparison between first costs, it may be said that in 
estimating the total cost of power machinery it is usual to include 
an allowance for interest and for a sinking fund, with which to 
replace the plant when its utility is no longer on an equality with 
best practice. These items are generally es together at 10 per 
cent. on first cost, a sum amounting roughly to one-fourth of the 
total running expenses of the power system. 

Convenience and shop output.—These considerations are so closely 
inter-dependent that they can best be referred to together. The 
ordinary shop ome with steam power transmission, both in the 
arrangement of building and of machines, is the slave to the limi- 
tations of this system ; it must be laid out so that the shafting and 
engine connection is as direct and simple as possible ; the i 
must be compactly arranged in parallel lines, and the ceilings and 
columns designed with special reference to shafting supports. In 
other words, the tools must be installed with first reference to the 
application of power, and not, as should be the case, with reference 
to handling the work to best advantage. Handling operations are 
of necessity largely by manual methods, and the shop buildings 
even must be located with first view to getting the power to.them 
with the least awkwardness and expense. While generalising in 
this manner, your Committee has not lost sight of the fact t 
handling and transferring machinery may be operated by other 
means than electricity, but it is equally true that devices of this 
nature are of limited practical application, and the broad fact 
remains that electricity is to be credited with ushering ina new 
era of labour-saving shop devices. Electrical transmission places 
no restriction on the location of the machines, and each shop,may 
be planned with a view to handling its uct with least waste of 
labour and with greatest convenience of access to the tools. These 
may even be transported from place to place to the work ; 
further, the ial or entire absence of. overhead line-shaft- 
ing ensures better lighting of the shop and conduces to cleanli- 


* A report presented at the annual convention of the American Rail 
way’ Macher Mechanios’ Association. 
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ness. These factors promote cheerfulness and an improvement in 
both quantity and quality of output. The clear head room 
permits the universal application of various forms of travelling 
cranes for serving the tools and for conveying operations, 
furnishing the most efficient means yet develo; for increasing 
shop economy, and, as a means of communication between build- 
ings, electric cranes and transfer table, have advantages over 
appliances of the same nature driven by steam and air. 

Special appliances.—In these electricity shares a large field with 
comp! air. It must be admitted that air devices have up to 
the present time received most attention at the hands of the rail- 
way mechanic, a fact in large part due to the lack of practical 
knowledge of the electrical specialist and to the greater cheapness 
of air tools. With, however, the general introduction of electric 
= 3 power plants and the better uaintance of — men 
with the agency, an extensive application of electzic labour-saving 
devices is certain to result. 

Flexibility.—The extension of a shop building or the tool equip- 
ment under the shafting system is generally a matter of much 
difficulty, and the attempt to add to such a plant often results in 
inconvenient crowding of the tools, or to an overloading or compli- 
cation of the shafting system, a fact which fully accounts for the 
extremely poor efficiency sometimes quoted for shafting transmis- 
sion. In an electric system, on the other hand, great flexibility in 
extension is secured, as new buildings may be placed in any con- 
venient position and additions made to the driving system without 
affecting the intermediate links. 

Speed control.—The ease of speed control between wide limits of 
certain types of electric motors is a valuable feature, and will result 
in more frequently securing a greater adaptability of the tool to 
the work than is possible where a change in speed involves stopping 
the tool and shifting belts and gearing. 

Increase in out, ut.—This constitutes, in the opinion of your Com- 
mittee, the chief claim of electric transmission to the attention of 
shop managers, and it follows from the previously-mentioned facts, 
as, by the use of electric handling devices, the tool is quickly served 
with its work and the product placed in the most favourable 
position for operating upon and idle time cut down, and, by inde- 
pendent driving, the capacity is increased by reason of the perfect 
control of speed possible. 


Power RequirRED TO Drive MacHINE TooLs, 


Data for power required for shafting, and for certain tools, may 
be found scattered through the transactions of various engineering 
societies, especially in the papers of Professor Benjamin, in the 
‘** Proceedings” of the American Society of Mechanical Engineers, 
1896 and 1897, which give valuable figures ; but the amount of 
exact information attainable anywhere is not very considerable. 
In the nature of things, figures for frictional losses in shafting 
must be exceedingly variable, and under the plan of connecting the 
shop-power system to one main-driving engine, there is no ready 
means of analysing the figure of engine-indicated horse-power to 
determine the consumption of any particular section of shaft or of a 
single tool. With the introduction of electric driving, however, 
the subject is becoming better understood, as it is a simple matter 
to connect a test motor to a shaft or tool, and thus obtain figures 
from which to design a power plant for maximum efficiency. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

The speed of torpedo boat destroyers.—An American engineecri 
journal has recently discussed the question whether in getting suc! 
extraordinary speeds out of the new torpedo boat destroyers, the 
‘‘game is worth the candle.” The development of torpedo boats 
led first to the introduction of torpedo gunboats to protect the 
larger vessels of a fleet against the torpedo boats. But the gun- 
boats were unsuitable for operating with a fleet, as they were not 
good seahoats, and their coal capacity was limited. e outcome 
of this was the destroyer type of larger vessels, fast enough to 
catch and powerful enough to destroy the torpedo boats of an 
enemy. Speed was one of the main points considered, and builders 
outvied each other in their attempts to reach the highest speed. 
To do this, reduction of weight and increase of power became 
essential, while in the engines the reduction of space and weight 
was accompanied by higher steam pressures and piston speeds. 
The results have been some wonderfully swift boats, but serious 
accidents due to engine and boiler failures have been alarmingly 
frequent, while the hull structure has in some cases been distorted 
by the blows of waves. The service on these vessels is dangerous, 
and is also uncomfortable in the extreme. In the United States a 
number of these vessels are being built, but while great speeds have 
been attained many serious casualties have occurred, owing partly 
to some of the boats having been built by firms of limited expe- 
rience in this special branch of shipbuilding. The journal in ques- 
tion considers it doubtful whether it is wise to go beyond 25-knot 
boats, and build 30-knot boats which must have about 75 per cent. 
more power. The advantage of a phenomenal burst of speed is 
doubted, and staunch and reliable vessels of good sea-going capacity 
and bunker capacity are thought to be really of greater practical 
value. 

Rapid erection of a steel roof.—The Convention Ha'l at Kansas 
City, which had been selected for the meeting of the national 
Democratic convention of July 4th, was destroyed by fire on 
April 4th, and hardly was the destruction complete before arrange- 
ments were being made for its reconstruction. The building is 
314ft. by 200ft., and has seating accommodation for 25,000 persons. 
It has walls of brick and stone, supporting ten steel roof trusses of 
187}ft. span, between centres of end pins. The walls had to be 
almost entirely rebuilt, and the wreck of the steel work was abso- 
lutely useless, besides making the work of clearing the site very 
difficult. The firm of Gillette and Herzog, of Minneapolis, which 
built the original roof, made a tender for the new work, and this 
was accepted on April 7th The final contract was closed on 
April 9th, putting the contractors under heavy penalty to have the 
work completed by June 15th, this being considered the latest 
date which would allow time enough to get the building covered 
in and finished for the convention to be held on July 4th. As the 
contractors’ shops were already running night and day on other 
rush orders, arrangements were made with the Carnegie Steel 
Company to build part of the work at its Pittsburgh shops, from 
the drawings of the Gillette Herzog Company. This covered about 
368 tons, which was all that the Carnegie Steel Company con- 
sidered that it would be able to finish in time, getting the material 
rolled at the mills. The remainder of the work, amounting to about 
240 tons, was manufactured from the large stock of material 


TaBLE No. I.—Power Required for Machine Tools, 


Tool. Nature of work. 


Wheel centre .. 
32in. wheel centre.. 
56in. wheel centre. . 
Horizontal lathe .. .. .. 56in. wheel centre... 
Large double frame planer. . Two frames 
Slotter, 12in. stroke ..|Wrought iron, 6in, thick 
, lin. drill, wrought iron 

l}in. drill, wrought iron 
2}in. drill, wrought iron 
plate steel .. .. .. 

‘Hin. by 10ft. 6in. long, steel 
Lifting 10 tons 
Lifting 7 tons .. . 
Lifting and carrying 4 tons 
1 tool .. 
2 tools.. 
Empty 
6 planers .. .. .. 
4 milling machin 
2lathes .. 
buff wheel .. .. 

‘6in. oak flooring .. 
|12in. yellow pine .._.. 
.. yellow pine carlin 
..|Oak tender end sill 
.. Oak, bits... 
..(Oak end sills .. .. .. 
9}in. by fin. cut .. 
.. (Oak, 12in. thick .. .. 


70in. wheel lathe .. 


Drill press. . 

Boiler-plate shears... .. 
Boiler-platerolls .. .. .. 
Jib crane, 10 ton, 10 H.P. motor .. 


Jib crane, 6 ton, 8 H.P. motor .. 
Travelling crane, 5 ton.. +s 


Planer 


Shafting .. 


Planer and sliding machine 
Moulding machine... .. .. 
Daniel 30in. head planer .. 
8-spindle boring mill .. .. 
Large tenoning machine ‘ 
Circular rip saw, 28in. diam. .. 
Band saw blade, 1}in. wide 


Horse-power required. 
Remarks, 
Empty. |Light load Full load.| No. of cutters 
= _ | 4-4 | 7-9 2 Light cut 
| 4-7 5-8 2 jin. deep cut 
15 | 6-2 | 6-2 2 
4:3 7-1 1 fin. deep cut 
11-0 =| 21-6 2 jin. deep cut 
~ 23 | 5-0 | 10-3 1 Heavy cut 
ad 1-5 | 21 6-5 1 
f 8-4 | 4-2 7-4 1 
34 | — | 2 
oul “7 | 1-94 2-9 1 
“97 1-92 2-2 1 
in -97 | 1-94 | 2-85 1 
“| 8-5 | 6-0 19-0 | 1 
4:50 19-8 = 
12 | — 13-0 
11-0 = 
‘= 
— | 140 
| — | 26-0 
| — | 840 
..| 8-0 — | 382-0 — Top and sides planed 
| j 8-5 Four sides 
g.9 — | 88 -- Cut ,4in. off top 
05 | — | 2&5 
8-0 | | 7-0 3}in. by 5in. by 10in. cut 
2S | — | 00 — 


Electric efficiency.—An electric transmission plant varies in effici- 
ency as follows :— 


Per cent. 
Trausmissionlinces .. .. .. 5, % 
Total final efficiency .. 


The above are figures for full loads on the different elements, and 
the variation arises from the difference in sizes of units employed 
and in line losses assumed. At partial loads the machine efficiencies 
will drop, but the line efficiency will increase, so that the resultant 
will be nearly independent of the load. In fact, it is generally 
possible to shut down many of the separate motors when operating 
the plant at partial load, and the efficiency of transmission may 
thus actually increase under such conditions. In an average size 
of railway shop plant a resultant all-day efficiency of 65 per cent. 
from the engine to the motor pulley may be assumed. 

Shafting efficiency.—The average friction horse-power in heavy 
machinery shops to drive belts and shafting, from engine to tool 
pulleys, as given by various authorities, varies from 40 to 55 per 
cent. of the total power used, and perhaps the round figure of 
50 per cent. is as near the correct general average as the data will 
permit. Considering a separate shaft only, with compactly- 
arranged tools, a better efficiency than the above cana be assumed, 
and your Committee concludes from a number of experiments with 
electrically driven line shafts that 20 per cent. fairly represents the 
average loss in shaft and countershaft bearings and belts on the 
tools, or an efficiency of 80 per cent. Some authorities attempt to 
express the actual horse-power lost in friction per 100ft. length of 
shafting, and per countershaft and per belt, but while figures of 
this kind would be useful if approximately correct even, your 
Committee has been unable to check them closely enough to feel 
warranted in quoting them. As a rough guide in laying down 
shop power plants, it would appear that the horse-power of generat- 
ing station required per man for railway shops will average about 
“4 horse-power. Ta'sle No. I. gives a few examples from tests of 
the power required to drive typical railway shop tools, both for 
iron and wood working. The greater number of these results for 
metal-working tools were taken from tests at the Baldwin Locomo- 
tive Works, and for wood-working tools from Pennsylvania Rail- 
road Company’s tests, 


(To be continued.) 


carried by the contractors at their Minneapolis works. On May Ist 
the ground had been cleared, the masonry was being rebuilt, and 
the movable falsework erected. Upon the falsework was a tra- 
veller for the erection of the steel work. The first pair of trusses 
was swung on May 7th, the second pair on May 12th, and the fifth 
and last pair on May 27th. This made a record of forty-seven 
days for the partial manufacture, the delivery, and the erection 
of about 600 tons of steel at a point remote from rolling mills and 
shops. Fast through goods service was arranged, and the last of 
the material was delivered in Kansas City on May 9th. The 
original designs were not followed entirely, but several changes 
were made to enable material in stock to be used, thus necessitat- 
ing some amount of new designing and the preparation of plans of 
connections, &c. 


IMPORTANT TELEPHONE COMPETITION IN Russta.—The toning 
extract from the last report of Herr H. W. Boman, Swedis' 

Commercial Deputy in Russia, on the pending telephone competi- 
tion in that country, is of great interest and importance :—‘‘Sweden 
being the ‘land of the telephone’ gar excellence, I invite competi- 
tion from my country with respect to the ena | transfer of the 
telephone systems in St. Petersburg, Moscow, Warsaw, Odessa, 
and Riga. For those systems pass on November Ist, 1901, from 
the hands of the Bell Company into that of the Russian State, 
whence they will be re-transferred to private parties or companies. 
Applications for the working of any of these should at once be 
made to the Chief Administration of Russian Post and Telegraphs, 
St. Petersburg. Allyforeigners may compete and obtain the con- 
cessions. The applications must contain:—(1) The amount of 
capital which the applicant is ee to put down in the under- 
taking ; nature of the capital, «.¢., whether private or that of a 
syndicate or company ; whether ready money or in funds to be 
realised. (2) Has the applicant before engaged in the working of 
telephone systems or other electrical installations? (3) For which 
telephone system is he applying? Those that are judged entitled 
to compete will receive an intimation to that effect before October 
14th next, N.S., together with full details of the final competition. 
—_ further information will be given by the Bureau named 
above.” 


NEW BATTLESHIPS ee THE UNITED STATES 
AVY. 


THE circular defining the chief characteristics of the three 
battleships authorised by the Act of March 3rd, 1899, and of two 
battleships authorised by the Act of June 7th, 1900, has just been 
issued by the navy —— and distributed among the pro- 
minent shipbuilders. Two classes of bids are solicited, one for 
the construction of hull and machinery in accordance with. the 
plans and specifications provided for by the Secretary of the Navy, 
and the other for construction of hull and machinery in accordance 
with plans submitted by the bidder. The general plans may be 
examined in the bureaus on and after September 15th, 1900, and 
they will be ready for distribution among prospective bidders on 
application October 15th. Bids will be opened on November 15th. 

or the three battleships of the — class two sets of pro- 
posals are solicited, one for sheathed and coppered vessels and the 
other for unsheathed and uncoppered vessels. No bids will be 
considered which propose to furnish vessels of less than 14,600 tons 
trial displacement for the unsheathed vessels, or of less than 15,000 
tons displacement for the sheathed vessels, or less than 19 knots 
speed on trial, or having a bunker capacity of less than 1900 tons 
of coal. Thirty-six months’ time is allowed for the completion of 
the vessel, and no bid will be considered which proposes to exceed 
that limit. The speed rule is very severe. If the speed falls 
below 19 knots a reduction of 50,000 dols. a quarter knot de- 
ficiency from 19 to 184 knots will be exacted; 100,000 dols. a 
quarter knot deficiency of speed from 184 to 18 knots, and if the 
speed falls below 18 knots the vessel will be rejected. Their 
general dimensions are :— 

Length on load water-line.. .. .. .. «. 485ft 

Breadth, extreme, at load water-line . hier 

Trial displacement, about .. .. .. .. «2 

Mean draught at trial displacement, about.. .. .. 24ft. 

Greatest draught, full load, about... .. .. .. .. 


Total coal bunker capacity. . co ee ce 3900 tons 

Feed-water carried on trial .. .. .. .. .. 66tons 
Speed notlessthan .. .. . 19 knots 


The armour protection will consist of a complete water-line belt 
8ft. in width. It will have its maximum thickness abreast the 
engines and boilers—that is llin. thick at its upper edge and 
maintaining this thickness downward for a distance of 5ft., from 
which point it tapers to 8in. at its lower edge. At the bow and 
stern the belt will be 9in. thick at its upper edge and 6in. at its 
lower edge. All 14-pounder guns are to be protected by 2in. 
plates of nickel steel. The barbettes for the turrets for the 12in. 
guns are to be 10in. in thickness. The turrets for the 12in. guns 
are to be 10in. in thickness, except the port plates, which will be 
llin. in thickness. The armour for the 8in. turrets will be 6in. 
thick, except the port plates, which will be 64in. in thickness, A 
curved protective deck of nickel steel is to extend throughout the 
vessel, 14in. thick on the flat and 3in. thick on the slopes. Wher- 
ever armour backing is required it will be of East India teak 
wood. The armament will be as follows :—Main battery, four 12in. 
breech-loading rifles, eight 8in. breech-loading rifles, twelve 6in. 
breech-loading rapid-fire rifles ; secondary battery, twelve 3in. 
breech-loading rifles (14-pounders), twelve 3-pounders, four 
1-pounders (automatic), four 1 pounders {single shot), two 3in. 
field guns, two machine guns, six calibre *30 automatic guns. © The 
four 12in. guns will be mounted in pairs, in two electrically con- 
trolled, balanced, elliptical turrets, one forward and one aft, 
having an arc of fire of 270 deg. On three of the battleships the 
eight Sin. guns will be mounted in superposed turrets, forming 

art of the 12in. turrets. In the other two battleships the eight 

in. guns will be mounted in independent turrets. The engines 

will be of the vertical, twin-screw, four cylinder, triple-expansion 
type of a combined indicated horse-power of 19,000. The steam 
pressure will be 250 1b. Each engine will be located in a separate 
water-tight compartment. There will be twenty-four boilers of 
the straight water-tube type placed in six water-tight compart- 
ments. The boilers will have at least 1280 square feet of grate and 
55,000 square feet of heating surface. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

IRON prices this week are slightly stronger by reason of the de- 

cision of the National Conciliation Board to advance miners’ wages 

in October. This, it is believed, will keep coal prices at their pre- 
sent high level, and probably lead to afurther rise. With such an 
outlook ironmasters were indisposed to make further concessions, 

Marked bars are still quoted at £11 10s., the rate fixed on Janu- 
ary 31st last, Earl Dudley’s brand being £12 2s, 6d. Second-grade 
bars are £10 15s., and common unmarked ditto, £9 15s. to £10, 
and occasionally £10 5s, At these figures a moderate business is 
doing, though the demand is much less than a few weeks ago. 
Nail rods and rivet iron are £10 5s. to £10 15s. nominal, and hoops 
also £10 15s. Exporters are not buying at all freely at date, but 
it is hoped that as the autumn advances an improved inquiry 
will appear. 

Second and third-class finished iron is weak owing to lessened 
demand and the consequent underselling. Some makers this— 
Thursday—afternoon in Birmingham profess that the underselling 
reported three weeks ago had been checked by the advance in iron- 
workers’ wages. This is not, however, the general experience, and 
buyers reported that it was as right as ever. Tube strip keeps at 
£9 15s. upwards, 

Preparations are going forward for the meeting of the National 
Consultative Council of the bar iron trade, which it has been deter- 
mined shall meet this month in Birmingham, to consider unmarked 
bar iron prices, On account of the holidays, however, it is scarcely 
likely that the gathering will be held until towards the end of the 
month. The meeting will represent Scotland, Lancashire, South 
Yorkshire, the Midlands, and North and South Staffordshire. It 
will be the most important that has assembled since the formation 
of the Association, and it is reported in some circles that the meet- 
ing is being held with the object of formulating a scheme for 
general guidance in regulating selling values, whether in inflated 
or depressed periods of trade. It is a remarkable thing that at 
the present time, although the official Midland quotation is main- 
— at £10 15s., bars are changing hands at £9 15s., and even 
£9 10s. 


The ordinary sheet iron trade is unsatisfactory, demand being 
within the supply and prices weak. The galvanisers are taking 
smaller quantities than for some time past. Compared with a 
fortnight or so ago, prices are 5s. to 10s. per ton down. Sheets, 
singles, are quoted on the open market £9 7s. 6d. to £9 12s. 6d. ; 
rpg £9 10s, to £9 15s. nominal ; and trebles, £10 Zs. 6d. to 

210 7s. 6d. 

Pig iron agents quote this week 65s. to 70s. for Northampton 
and Leicestershire forge pigs, and 67s. 6d. to 72s. 6d. for Derby-. 
shires. Local forge pigs were 66s. 6d. to 68s, for common, and 
68s. to 70s. for second-class forge sorts. 


The American situation continues to exercise a considerable in-. _ 


fluence on this market. Consumers are using the reports that. 
steel billets can be purchased at £1 a ton below English quotations 
as a lever to secure the reductions which they seek. Manufac- 
turers are still hopeful that an improvement will take place when 
the autumn trade gets into full swing, but their ideas seem to be 
based almost entirely on the dearness of fuel and labour. 

The first shaft of the new Littleton Colliery, in the neighbour- 
hood of Penkridge, near Stafford, has now been completed at a 
total depth of 486 yards. The seams of coal passed through com- 
prise not only the whole of the Cannock Chase measures, but also 


those of the adjacent old ccalfield of Wyrley. Some of the latter- 


| 
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seams comprise hard coal of a nature which is suitable for gas- 
nae & The second shaft is making steady progress 
through the Bunter conglomerates, but these water-bearing strata 
necessitate the use of iron tubbing, and this is a somewhat slow 
and tedious process. It is hoped that the new colliery will be at 
work in the early part of next year, and ultimately it will be capable 
of a weekly output of 10,000 tons. This is an important fact for 
Birmingham and South Staffordshire, if current estimates con- 
cerning the remaining life of some of the Cannock Chase mines 
should prove correct, These estimates vary from ten to fifteen 

ears, The Wyrley coalfield referred to is the oldest in mid- 
Btaffordshire, and a century ago it was in active work, producing 
not only coal, but ironstone. 

Railway rolling stock firms in the Birmingham district learn 
with much satisfaction this week that the Agent-General for Natal 
has received instructions from his Government to place large 
orders with lish firms for railway rolling stock. Large numbers 
of wagons and locomotives are said to be required to replace those 
destroyed or damaged during the war, as well as to provide 
additional stock necessary in view of the growing trade of the 
Colony. It is understood that orders for the reconstruction of 
bridges are also being placed. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The situation in the iron trade becomes one of 
increasing perplexity, with a wide diversity of cre prevailing 
in the market. general belief continues that prices are at 
the top, and that before long there will be a decided turn, but only 
the vaguest reasons can be assigned for this anticipation of a down- 
ward move, It is admitted that the cost of production is not 
likely to become appréciably less, and the requirements for con- 
sumption are still large, and may continue so for some time to 
come. The most cogent reason is, perhaps, the very unsatisfactory 
outlook abroad, and the growing keenness of both American and 
continental competition, which has already produced a more or less 
serious effect on some branches of industry in this country. 
American pig iron has not yet become an important factor on the 
market, but is more than likely to do so before very 
ong, whilst some English firms in this district seem de- 
termined to shut down their furnaces rather than renew 
high-priced contracts for coke and material in the face of a 
weakening market. In the steel trade prices are being so cut by 
sellers of American material that the position is becoming one of 
considerable concern, and a merchant on ’Change informed me 
that his firm had received instructions from an English steel 
works to re-sell a considerable quantity of hematite which had been 
bought for them, as they could not continue production of the 
finished material at the unremunerative rates now ruling. Finished 
iron makers, who both in bars and hoops are again feeling keenly 
foreign competition, are beginning to see the end of the present 
high prices, one Lancashire ee yy informing me that it 
was becoming a question of weeks as to how long they could main- 
tain their current list rates, 

In the engineering trades there has been a somewhat uneasy 
feeling that labour and wages questions may again become 
a seriously disturbing element. This has been due to the question 
of a further advance ii: wages that has been brought to the 
front on .the North-east Coast, whilst in one or two other centres 
demands of one sort or another have been put forward by the men. 
The Amalgamated Engineers’ Executive does not, however, appear 
to favour matters being pushed to an extent that would risk a 
renewed conflict with the employers, and one or two threatening 
troubles have already collapsed, whilst a number of small questions 
that have been raised by minor societies have been easily dealt 
with. The present outlook of trade would certainly not justify 
any question of higher wages being entertained by the employers, 
and the workmen’s representatives no doubt are amply conversant 
with the actual situation, As I have previously stated, there is no 
me material slackening of activity except in the textile manu- 
acturing industries ; but apart from electrical engineering, loco~ 
motive and ag railway plant genes with here and there 
special branches connected with the production of war material, 

ere is no doubt much less work in prospect, and the majority of 
the establishments are not replacing their orders in anything like 
the quantity that they are running off. 

A disinclination to buy, owing to the general feeling of uncer- 
tainty as to the future, was perhaps the most noticeable feature on 
the iron market at the Manchester Change meeting on Tuesday. 
The situation with regard to pig iron especially is very difficult to 
understand. Warrants go on steadily hardening ; as this, however, 
is not backed up by any corresponding business, it is regarded as 
simply a speculative move, but at the same time it tends to stiffen 
quotations for both Scotch and Middlesbrough, and sellers in 
some cases are not inclined to quote such low figures 
for forward delivery. There is, however, still plenty of cuttin; 
in prices, and so far as local and district brands are concern 
the position is, if anything, rather easier. Lancashire makers, 
who, as previously reported, have been open to offers below their 
list basis to secure business, have had to take as low as 75s., less 24. 
for No. 3 foundry, delivered Manchester. Lincolnshire makers still 
hold to their basis quotations of 70s. 6d, net delivered here, but 
they are being undersold in the open market by merchants to the 
extent of fully 1s, to 1s, 6d. per ton, and one gr two makers are 
booking little or no new business, They are, however, in the 
difficult position that, with the present cost of coke and ironstone, 
they are unable at any lower prices to produce pig iron at a 
ag and one of the largest Lincolnshire pig iron companies 

resolved to blow out one of its furnaces rather 
than enter into new contracts for coke at present prices, 
with the ee that further action of a similar character may 
follow. rbyshire brands remain nominally at from 72s. upwards, 
poscoctnins brand. In —_ qualities the position is also weaker 
as reg: Lancashire brands, which have been quoted 70s., less 
24, delivered Warrington, with Lincolnshire nominally remaining 
at 69s, 8d. net, but consumers still holding back from buying. 
Middlesbrough and Scotch iron have hardened up somewhat for 
prompt, and if wa there are perhaps not quite such low 
uotations for forward delivery. Current quotations range from 
7s, 4d. to 78s, 4d. net for good foundry Middlesbrough by rail 
Manchester, and about 77s. to 78s. for Eglinton and Glengarnock, 
delivered at the Manchester docks, 

In the finished iron trade bar makers are still holding firmly to 
their recent list rates of £10 5s. for Lancashire and £10 10s. for 
North Staffordshire qualities ; but this is due entirely to the fact 
that their books are well filled over the next two or three months, 
The absence of new business coming forward is, however, tendi 
to create a feeling of weakness, and although, at a meeting hel 
in Manchester on Tuesday the best prices were again confirmed, 
manufacturers are recognising that before very long the question 
of some reduction in prices will have to be considered. In the 
meantime not only are bars from the Continent competing here 
at as low as £8 delivered Manchester, but there are reports of 
sales of Lancashire bars through merchants at much below makers’ 
quotations. Hoop makers are in practically the same position, 
except that they have not quite so much work on honk as bar 
manufacturers; for the present they are steady at the list basis 
of £10 12s, 6d. for random to £10 17s. 6d. for special cut lengths 
delivered Manchester district, and 2s. 6d. less for shipment. 
Sheets continue extremely weak, and could be bought at about 
£10 to £10 5s. per ton delivered in the Manchester district. 

With regard to the steel trade, the outlook is not at all of a 
satisfactory character. For No. 3 foundry hematite makers are 
still holding to 94s. 6d. to 95s. 6d., less 24, delivered Manchester, 
but are booking very few orders. In billets, local makers, to meet 
the competition of American manufacturers, are now quoting as 
low as £6 10s, for anything like quantities delivered in this district, 


whilst American billets can be bought under £6 per ton; steel 
bars range from £9 5s, upwards; common steel plates, £3 to 
£8 10s.; with boiler plates still quoted £10 5s., but practically out 
of the market, except for occasional small quantities. 

De Bergue and Co., Limited, of Manchester, who are just com- 
pleting an important contract running up to about £40,000, for the 
iron and steel work in connection with roofing in the large exten- 
sions and new armour-plate shops which peg I erected by Sir 
W. G. Armstrong, Whitworth, and Co., Limited, at Openshaw, 
Manchester, are now engaged ona further contract for the iron 
and steel superstructural work for new shops and extensions, which 
Sir W. G. p rear , Whitworth, and Cc., Limited, are erecting 
at Scotswood, near Newcastle. 

In the coal trade business during the week has been some- 
what interfered with by the holidays. Many of the pits have been 
stopped for two or three days, work not being fully resumed in the 
neighbourhood of Manchester until Wednesday, and this necessarily 
has temporarily curtailed the output. As a result collieries have 
been thrown back with deliveries to customers, and for the time 
being any effect which the advance in prices at the commencement 
of the month may have had is perhaps not so perceptible. No 
difficulty has been experienced in getting the higher prices, the 
business offering at the maximum rates being in most cases still 
in excess of what collieries can entertain except for deferred 
delivery. 

The lower descriptions of round coal continue in fairly brisk 
request for steam and forge p , but on these there has been 
no advance on the rates ruling last month, except perhaps some 
stiffening up on the lowest special quotations, for prompt 
deliveries of small quantities. On the other hand, on for- 
ward contracts a tendency is here and there noticeable to 
ease down from the high prices that were being talked of 
a month or two back. The situation with respect to steam 
and forge coal would therefore seem to be that prices 
have reached something like their maximum, and although with 
an extra pressure for house-fire requirements during the winter 
season, some further advance on the better qualities of round 
coal is perhaps not improbable, the lower descriptions are not likely 
to move upwards to any material extent. For the present, prices 
are firm at from 12s. 6d. to 13s. for good qualities of steam an 
forge coal at the pit mouth. Of engine classes of fuel fairly 
plentiful mops continue to be offered in the open market, and 
although perhaps it is exceptional when Lancashire collieries have 
any largesurplus,cutputofslack, insome of the neighbouring districts, 
Derbyshire espevially, this class of fuel is at many collieries be- 
coming somewhat of adrug. The result is that, although Lanca- 
shire collieries are still holding to their recent rates of 10s. 6d. for 
common to 11s. and 11s, 6d. for the very best qualities of slack at 
the pit, there is a tendency towards weakness, with a probability 
that some giving way on the maximum quotations for slack may 
be found necessary owing to the competition from other quarters, 
Just now many of the large users are contenting themselves with 
keeping going from hand to mouth by buying special surplus lots 
that are offering on the market at 9d. to 1s. below Lancashire 

rices, and this is necessarily diverting a considerable amount of 
usiness from local collieries. 

The shipping inquiry continues fairly good, with no quotable 
change in prices, the association basis remaining at 15s, 3d. for 
screened steam coal, delivered Mersey ports. 

Both furnace and foundry cokes are in active demand, and 
manufacturers report that full rates are maintained without 
difficulty. There are, however, indications that the position is 
not quite so strong, although any lower prices that are quoted 
refer only to coke offering through second hands. 

The arrangement come to on the wages question between the 
Coalowners’ Association and the Miners’ Federation, the terms of 
which were ou. er in my last week’s notes, ensure a further 

riod of peaceful operations, which has been one of the greatest 

ns secured to the trade under the working of the Conciliation 
Board. The question is, however, being debated whether the 
three successive advances of 5 per cent. in wages in October, 
January, and February, may not afford a pretext to the coalowners 
for some further screwing up of prices, e more reasonable of the 
coal trade representatives are ready to acknowledge that the further 
upward move in wages has been anticipated and fully covered by the 
advances that have already been put on prices, but very much will 
depend on the character of the winter as to whether house-fire 
coals may not again be put up, one colliery representative remark- 
ing that in the event of a severe winter and a great pressure of 
demand he should not be surprised to see best Wigan Arley coals 
touch 20s, per ton. As to manufacturing classes of fuel, as already 
intimated, the probability of any further advance in these is _— 
doubtful, and the prospects of competition with American s 
not only in foreign markets now supplied with English fuel, but 
also in the home markets, will no doubt have a steadying effect 
upon some of the too eager coalowners, 

Barrow.—The hematite pig iron trade remains very steady, and 
there is a brisk consumptive demand, with every prospect of a 
long continuance of it. Makers are very fully sold forward, and 
the output is rather lower than it has been owing to the closi 
down of works at Workington. On the other hand, stocks an 
warrant iron have been largely depleted, and the supply of 
material is therefore <r small, The actual business 
being done is not large, but plenty is on offer, and makers are 
assured of a continuance of orders which would justify the re- 
lighting of additional furnaces if the am raw material could 
be obtained, and if the cost of coke could be moderated. Makers 
quote 84s, 6d. to 85s. 6d. per ton net f.o.b. for Bessemer mixed 
— and warrant iron is at 82s, 6d. net cash sellers, 82s, 3d. 

uyers. 
ron ore is in very full and active request. Local sales continue 
to be made on a comparatively large scale, and a large quantity of 
ore is@xported to various home ports. Prices are very steady at 
18s. for good average sorts net at mines, and 22s. for best sorts, 
while Spanish ore, which is in large demand and in considerable 
and regular delivery, is quoted at 22s, net at West Coast ports. 

The steel trade shows continued activity, and there is a full and 
steady demand for all the steel produce of the district. Steel 
rails are especially brisk, and orders are very fully held by makers 
who have orders on hand to a very large extent on home, colonial, 
and foreign account. Prices are firm at £7 10s. per ton for heavy 
sections, and upto £9 for light sections, A good businessis being done 
in tram sections. There is still a quiet tone in ship plates, the high 
range of prices putting a check on the desire of shipping owners to 
order new tonnage. These orders are, however, only hung up, and so 
soon as the market is easier there will be a big demand for ship- 
building material. In the meantime makers have plenty of orders 
on hand. There isa —- good business in all classes of steel, and 
prospects are very good for the future, 

On the 13th inst. the first-class cruiser Hogue will be launched 
from the naval construction works of Vickers, Sons, and Maxim. 
Shipbuilding is the busiest department of local industry, and in- 
dications are not wanting that new orders will soon take the place 
of those which are approaching completion. Marine engineers 
and the gun-mounting shops are all very busy, and are, in fact, 
quite congested with orders. 

The coal and coke trades are very busily employed, and high 
prices are ruling. 

Shipping is well employed, and exports of pig iron especially re- 
main very large, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tuis has mainly been a week of holidays. The August Bank 
Holiday is the favourite one of the red in the mining raga by 
as well as the general heavy and light trades of the South York- 
shire districts. In the coal trade advances have been made in 
some quarters, but nothing to equal that reported as imposed by 


London merchants. An advance of 1s. to 2s. per ton in Derbyshire 
house coal has been pretty general, and in Lancashire the increase 
is somewhere about 1s, 8d. per ton, but in Yorkshire coalowners 
have not, as a rule, made any change, although merchants, 
anticipating difficulty in getting supplies later on, have seen their 
= to get an extra shilling or eighteenpence. 

t is not at all improbable that, with the diminished output caused 
by this week’s holidays, there will be an automatic levelling up of 
values ; in any case prices are almost certain to advance in Sep- 
tember, if not before. Householders are anticipating the usual 
time for laying in winter supplies, and their eagerness is, of 
course, —s to stiffen business all round. Indeed, at certain 
of our leading collieries the managers state that they have as 
many orders on their books as though the winter season was upon 
them. The weather at present continues very unsettled, cold and 
wet for the most and this, of course, makes for briskness in 
house coal, though we are almost certain to have several weeks of 
warm weather yet in August and during September, and in that 
case the early stocking of the cellars would cause house coal to 

et considerably easier. Quotations at present are as follows :— 
Bost Silkstone, 15s. to 16s, per ton; Barnsley house, 14s, 6d. to 
15s. 6d. per ton ; nuts from 13s. 6d. per ton. 
In steam coal, firmness prevails in all directions. The railway 
companies and the more important iron companies are urgently 
ressing for supplies, it being stated that their stocks have never 
nso lowas they are at this moment. Then, again, export 
demand is heavy, all the Humber ports taking more than the 
average weight. Barnsley hards are at present making from 16s. 
to 16s, 9d. per ton; seconds from 15s. per ton. ine fuel, 
through a lessened demand from Lancashire, where the Chinese 
troubles are causing many looms to be idle, is much more abun- 
dant, and prices are weaker. Small fuel for coking purposes is 
also plentiful, and middlemen who have bought heavily on specu- 
lation are not likely to make the profit they looked for. Nuts 
fetch from 12s, 6d. to 13s. 6d. per ton, slack from 10s. per ton. 
Coke in ordinary qualities is from 22s, 6d. to 23s, 6d. per ton; 
washed coke, from 24s. 6d. per ton. 
Iron continues very much as previously reported. Hematite 
West Coast brands delivered in Sheffield realise 93s. to 94s. per 


d | ton; East Coast, also delivered in Sheffield, 92s. to 93s. per ton. 


Common irons have been rather weaker, and prices are falling off. 
Lincolnshire No. 3 foundry can be had at 69s. to 70s. per ton; 
forge qualities, 67s. 6d. to 68s. per ton ; Derbyshire No. 3 foundry, 
70s. to 71s.; forge ditto, 67s. 6d. to 68s. 6d. perton. These quota- 
tions exhibit a decline of about 5s. per ton, as compared with the 
quotations current at the close of June. In finished iron orders 
are not coming forward freely enough to take the place of old 
contracts. Quotations, however, remain as before, viz. :—Bars, 
£10 15s. to £11 5s.; sheets, £12 to £12 5s. per ton. 

There has been a good deal of talk in steel circles about the im- 
portation of Bessemer steel from the United States. Local makers 
of Bessemer billets express small concern at the fact, stating that 
the quality of the American steel will not admit of its being used 
in the leading industries of the city, and that its competition will 
be restricted to the commoner grades. 

The dearness of fuel has begun to have its effect in various direc- 
tions. Asa rule, the holidays in the first week of August do not 
go beyond the Tuesday, but this week is in some directions to be 
taken entirely as holiday, several of the steel works, amongst 
others, having closed down from Bank Holiday until next Monday. 
The object is ae ype | stated to be with a view of reducing the con- 
sumption of coal, although at the same time it indicates a more 
languid condition of affairs amongst steel manufacturers, whose 
business has been most > ieee affected by the abnormal prices 
they have to give for fuel. 

Several of the steel and iron foundries continue to be well om- 
ployed, a remark which also x 4 8p to the engineering trades, A 
feature of the local trade which has greatly nee pte of late years 
is for material for the construction of electrical plant. This is a 
business which has been rapidly extended, the demand being far 
in excess of existing powers of production. 

In the cutlery, silver, and plated trades, business is reported to 
be very quiet. The American market is suffering, as it usually 
does, from the presidential election, and no improvement can be 
expected there until that event is overin November. In the silver 
plating trades the home market is not very brisk, and although 
there is a fair foreign trade doing in sterling silver and electro- 
plate, the general condition of these industries leaves a good deal 
to be desired. 

Mr. Richard Groves Holland, steel and iron merchant, Bridge- 
street, Sheffield, has been elected Master Cutler for the — 
year, in succession to Mr. Robert Abbot Hadfield, J.P., ot Had- 
field’s Steel Foundry Company, Limited, Hela Works, Attercliffe, 
and East Hela Works, Tinsley. The installation will take place 
on the first Thursday in September, and the cutlers’ Feast, as has 
been customary in late years, will, no doubt, be fixed for November. 
Mr. A. R. Ellin takes the position of Senior Warden, and Mr, A, J. 
Hobson succeeds to the junior wardenship, 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE position of the pig iron market is certainly more favourable 
to sellers this week than it has been for some time, there bei! 
improvement not only in the demand but also in the prices, 
very fair amount of business has been done, and consumers, espe- 
cially those abroad, are becoming alive to the necessity for no 
longer delaying their purchases, as the autumn demand has alread 
set in, and the value of iron during the next few weeks is muc 
more likely to advance than recede. The course of prices on the 
warrant market helps sellers, for it is now steadily upwards. 
There is, however, so little Cleveland iron in stock that makers 
ean conveniently disregard any of the fluctuations. It is years 
since the warrant market had so little influence on legitimate 
trading in pig iron in this district. Often at this particular period 
of the year there is some easing in prices of pig iron, because 
about the middle of the month the consumption is reduced on 
Teesside by the cessation of operations at the works using pig iron. 
This year, however, though the local consumption will be sus- 
pended during the week after next, the deliveries of pig iron to 
the majority of the works are likely to go on as usual, use the 
proprietors are very desirous of getting a stock of pig iron, as for 
want of it they have at times during the last few months been in 
great straits to keep their works going when the full supplies of 
pig iron did not reach them regularly. 

‘o. 3 Cleveland G.M.B. pig iron for the present month’s delivery 
is quoted by makers at hs, which is what is being asked 
for Cleveland warrants. A fair business has been done by makers 
at 698. 9d. for early delivery, and the minimum has not been below 
69s. 6d. with either producers or second hands, Cleveland warrants 
have improved about 3s. per ton ina little over a month. The 
prices of the lower qualities of Cleveland pig iron have improved 
this week at least 6d. per ton, this being due to the better working 
of the furnaces this month, in consequence of which there is a 
smaller proportion of forge iron made, and No. 4 foundry is now at 
67s., while grey forge has risen to 66s. The comparatively low 

ice of No. 4 ‘fen ry pig iron has led to an increased demand 

rom Scotland, where the consumption of Cleveland iron has been 

very poor for some months, ‘The difference between Scotch and 
Cleveland is now considerable. In warrants the former have been 
as much as 3s, 6d. below Cleveland within the last three months, 
but now the difference is the other way, and there is a greater 
difference still between Scotch iron and Cleveland No, 4 foundry, 
such a difference as to enable the Cleveland maker to deliver his 
No. 4 to the Scotch founder at a lower price than will be taken for 
native iron. 


Mixed numbers of East Coast hematite pig iron are very firm at 
Augusty 


86s, per ton, and not a ton can be had at less for 
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ener delivery. Rubio ore is steady at 21s. 9d. ae ton 
delivery at wharf on Tees or Tyne, and it is not likely to be 
cheaper while freights increase. 

The stock of Cleveland iron in Connal’s stores is now nanan, 
the quantity held on 8th being 12,439 tons; increase for mont 
918 tons. Only 555 tons of hematite iron are held. 

The exports of Pig iron from the Cleveland district in ving | were 
unsatisfactory. There were special circumstances to cause them to 
slacken, but apart from these the export trade would have been 
quieter. Altogether the quantity shipped was 88,173 tons, this 
being 28 per cent. less than in July, 1899, and 12 per cent. less 
than in June, 1900. Such small shipments for July have not been 
reported since 1894, and the quantity is hardly up to the average 
of this month in the last twelve years. Not since February have 
such small exports been reported. This bas been a due to the 
Rotterdam strike, partly to the labour difficulty at Middlesbrough 
docks, and partly to our comparatively high prices, the last named 
having kept down the deliveries coastwise. A great falling off to 
Germany was shown for the month, as only 43,121 tons were 
sent, against 55,404 tons in June, and 61,643 tons in July last year. 
The heaviest delivery to that country was in March last, when 
74,674 tons were despatched. 

During the seven months of this year 702,450 tons were shipped, 
whichis 12 per cent. less than in the corresponding period of last year 
—the best on record. This year’s figures were also exceeded in 1897. 
The shipments oversea were much the best ever reported, reaching 
717,282 tons, this being 84 per cent. more than in 1899, which was 
the previous best return. But the coastwise deliveries were less 
than those of last year by 43 per cent., yr ye to 185,168 
tons. Scotland this year has only had 140, tons, against 
258,323 tons last year; to Germany 348,092 tons has been sent 
this year from Cleveland, the largest quantity previously for the 
corresponding part of the year being 303,073 tons ; to France and 
Belgium also the quantities were the best on record. 
he manufactured iron and steel industries are in all branches 
still well employed, and the contracts booked will keep them so for 
some time yet, but new orders are nc+ coming in at all well, the 
late reductions in prices in some departments _— had the oppo- 
site effect to what was expected ; in fact, they have confirmed 
consumers in their ‘‘stand-offish” attitude. e latter believe 
that the producers, having given way so far, may be forced still 
further to bring down their prices, and so they wait. This month 
in Teesside work will be interrupted by the Stockton race holi- 
days, and nearly all the finished iron and steel manufacturers, as 
well as the shipbuilding, engineering, and ironfounding establish- 
ments, will be laid off during practically the whole of the week 
after next. The holiday will more generally observed this year 
than it was last, because producers are well abreast their contracts, 
whereas last year they were much behind. The only branch in 
which there has been any easing of prices this week has been in 
that of rail-making, where the inquiry is reported to be small, and 
roducers will now sell heavy steel rails at £7 5s. net at works, 
he price of iron ship plates, which was reduced 10s. per ton to- 
wards the end of last month, has been raised again 2s. 6d., so that 
£8 2s, 6d. is now the figure, it being recognised that the late drop 
was in excess of what the circumstances really warranted. Steel 
ship plates are kept at £8 ; iron and steel ship angles at £8 2s. 6d.; 
steel hoops, £10; common iron bars, £9 10s.; best bars, 
£10 per ton, all less 24 per cent. f.o.t. 

Mr. F. W. Dick, who was for twelve years connected with the 
Steel Company of Scotland, but for the last ten years has been 
manager of the iron and steel works of Palmer’s Shipbuilding and 
Iron Company, Limited, Jarrow-on-Tyne, has been appointed to 
the management of the Parkgate Iron and Steel Works, Rother- 
ham, and he will be succeeded at Jarrow by Mr. Douglas Upton, 
who was manager of the Stockton Malleable Iron and Stecl Works. 

The question of wages in the engineering industries of this 
district, after being quiescent for a lung time, is again cropping 
up, and the members of the various branches of the Amalgamated 
Society of Engineers have been voting by ballot whether they will 
give notice to the federated employers tc cease work at the end 
of next week if the advance asked for is not conceded to them. 
The results of the bailot were to be returned to the society’s office 
by Tuesday last; but at the time of writing nothing has been made 
known as to how the men have voted. To carry the proposition to 
strike there must be a majority of three to two. 

The contract for the construction of the Long Newton reservoir 
for the Tees Valley Water Board has been taken by Mr. John 
Scott at a cost of £138,000. The same contractor will construct 
for the Board the Blackton reservoir, to impound the waters of the 
river Lune, the contract price being over £350,000. Mr. Scott has 
in hand the enlargement of the Middlesbrough dock for the North- 
Eastern Railway. 

A project is on foot for constructing a main trunk line of railway 
from West Hartlepool to Barrow-in-Furness 7/4 Richmond. 

The Tees Union Shipping Company, which a short time ago had 
electric plant fitted on its wharf for working the shop tools and 
supplying light, has extended the use of electricity as a motive 
power, as it has had three electric cranes put upon the wharf, 
these being 5-ton portable electric cargo-discharging cranes, and 
it is intended to have all the hydraulic cranes replaced by similar 
cranes, They are to be supplied by Stothert and Pitt, Limited, 
of London and Bath. This is the first installation of these electric 
cranes on the North-east Coast. Itis claimed for these cranes that 
they have several advantages over the hydraulic and steam cranes. 
For instance, the power is obtained from one central station, thus 
doing away with the necessity for a separate engine for each 
crane. The electric crane is not affected by frosty weather, and 
the pati a of power is in direct proportion to the load lifted, 
whereas with hydraulic cranes the lifting cylinder has to be pumped 
full no matter what the weight lifted may be, whether the maxi- 
mum or simply the empty chain. 

There is no slackening of business in the coal trade of the North 
of England ; indeed, it is brisker than ever, buyers being in greater 
force than sellers, and the latter have therefore much of their own 
way in the determination of prices, the situation being improved 
by the fact that in all other districts business is extraordinarily 
good, and competition among sellers is not at all keen. Coal- 
owners have no difficulty in getting all the orders they need, for 
more are offered than they can generally undertake. Never since 
1873 has there been anything like the present activity in the coal 
trade, but the output would be still larger if the miners did not 
lose so much time. This evil will not be lessened by the further 
advance in wages which has been given to the Durham miners, 
Though they got 74 per cent. advance so recently as May last, they 
made application for a further advance, and on Saturday succeeded 
in getting their employers to give 8? per cent. more, and to under- 
take that there should be no reduction for six months, while 
if the ascertained realised price gets over 10s. 2d. per ton, 
_ higher wages are to be paid. The wages are now the 

ighest that have ruled for the last quarter of a century, and 
they are between 50 and 60 per cent. more than were given in 
1878, which was the poorest year in recent times. The contracts 
already in hand justify the masters in guaranteeing wages for the 
next six months. There is very little coal available for sale for 
delivery this month. Best steam coal has been raised to 19s. per 
ton, f.o.b., and some of the sellers ask 20s., which they think there 
is every probability of their obtaining very shortly, as the difticulty 
of getting supplies from other districts is as great as it is in North- 
onberiens and Durham, and what is usually almost the busiest 
time of the year is at hand. Certainly it is the most active in the 
steam coal branch, on account of the heaviness of the export 
demand. Best gas coals are sold at 17s. per ton f.o.b., and some 
of the sellers quote more, as the surplus left available for sale is 
very small. e coke trade is somewhat quieter, and there is 
certainly a slight downward tendency in prices as far as blast 
furnace coke is concerned, medium qualities being quoted at 28s. 

r ton, delivered at the furnaces on Teesside, and even less has 

n taken, some firms accepting prices ls, 6d. per ton less than 
prey would agree to two months ago. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 3 

THERE is a great want of animation in the pig iron warrant 
market. The market was, of course, closed on Monday, the Bank 
Holiday, and since its re-opening there has been a poor demand for 
iron. A great deal of hesitation is exhibited by sellers as well as 
buyers, and no one seems able to guess what is likely to be the 
immediate course of the market. 

In the Glasgow warrant market transactions are almost peta 
confined to Scotch iron, and even then only a comparatively small 
quantity has been changing hands. At the same time there has 
been a rather firmer tendency in prices. Scotch warrants have 
been done at 72s. 44d. for delivery in seventeen days, and sellers 
are asking 72s. 9d. both for cash and one month. 

The gradual decrease in stocks of all classes of pig iron, notwith- 
standing the full employment of the furnaces, is instanced in sup- 
port of the view that there is not unlikely to be an early upward 
turn in prices. On the other hand, the t demand for finished 
iron is not at all what could be desired, and so there is much un- 
certainty as to the actual position of the trade. 

Taking the stores in the North of England and in Scotland, from 
which returns are obtained, it appears that there has, since the be- 
ginning of the year, been a total reduction in stocks of 359,201 
tons, while the whole of the iron remaining in store at the time of 
writing is only 163,531 tons, distributed as follows :—Connal’s Glas- 
gow store, 95,865 tons; the same firm’s Middlesbrough ordinary 
iron store, 12,051 ; its Middlesbrough hematite store, 555 ; and the 
Cumberland and Barrow stores, 55,060 tons. The whole stock 
available here and in the North of England is thus not very much 
more than the decrease that has occurred in the Scottish 
stores since the beginning of the year. No one can tell for certain 
whether the rate of consumption existing before the holidays is 
likely to be maintained for any length of time. 

There are 83 furnaces in blast in Scotland, compared with 79 at 
this time last year, and of the total 39 are producing hematite, 38 
ordinary, and six basic iron. 

The shipments of pig iron from jeep! gmaag in the past week 
amounted to 5891 tons, compared with 4466 in the corresponding 
week of last year. 

Prices of Scotch makers’ iron are as follows :—Govan, f.o.b. at 
Glasgow, No. 1, 73s. 6d.; No.3, 73s.; MonklandandCarnbroe, Nos. 1, 
76s.; Nos. 3, 74s.; Clyde, No. 1, 84s. 6d.; No.3, 74s. 6d.; Gartsherrie, 
No. 1, 85s.; No. 3, 74s.6d ; Calder, No. 1, 85s. 6d.; No. 3, 75s. 6d.; 
Summerlee, No. 1, 88s. 6d.; No. 3, 75s.; Coltness, No. 1, 90s. 6d.; 
No. 3, 74s. 6d.; Glengarnock at Ardrossan, No. 1, 82s. 6d.; No. 3, 
73s, 6d.; Eglinton at Ardrossan or Troon, No. 1, 75s.; No. 3, 
72s. 6d.; Dalmellington at Ayr, No. 1, 75s. 6d.; No. 3, 73s.; 
Shotts at Leith, No. 1, 87s.; No. 3, 76s.; Carron at Grangemouth, 
No. 1, 86s. 6d.; No. 3, 76s. 6d. per ton. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week were 4248 tons, being 582 more than in the same week of last 
year. There is a total decrease, however, in these imports since 
the beginning of the year of no less than 121,224 tons. 

The manufactured iron trade is quiet, the demand for future 
delivery being rather unsatisfactory. At the steel works there is, 
so far, nolack of employment. The bugbear of both industries is 
the very high price of coal. This tells most adversely in the case 
of the finished iron branch, where it has been necessary to reduce 
prices at the same time that the wages of workmen have been 
advanced. 

The coal trade is very firm and active, especially in the export 
department. The past week’s coal shipments from Scottish ports 
have been very heavy, amounting to 229,265 tons, compared with 
169,263 in the preceding week, and 197,195 in the corresponding 
week of last year. In addition to the large export demand, which 
has very materially increased to the Mediterranean and elsewhere, 
the coalmasters are now gradually resuming their contracts for 
manufacturing supplies, so that the prospect appears to be that 
the trade will be fully occupied for weeks tocome. The colliers 
are giving a good deal of trouble in a number of districts. Enjoy- 
ing high wages, some of the more thoughtless are working irregu- 
larly, and trivial disputes have been got up, which in several cases 
have thrown pits altogether idle. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE was a considerable despatch of coal last week from the 
leading ports, though Swansea was hampered by a lack of tonnage. 
Cardiff on Saturday sent away, several large cargoes—6000 tons to 
Singapore, 6500 tons to Port Said, 5400 tons to the River Plate, 
and 3870 tons to Shanghai, in addition to a fair number of mode- 
rate cargoes. The approach of the holidays, and the known fact 
that demand was greatly in excess of supply, led to high prices 


— obtained for coal, in many cases as much as 30s. per ton, 
Cardiff, being demanded. An ordinary figure was 27s. for best 
steam. 


Nominal quotations at the partial resumption of business, on 
‘Change, Cardiff, Tuesday, were as follows :—Best steam coal, 28s. 
to 29s.; seconds, 25s. 6d. to 26s. 6d.; drys, 23s. to 24s. 6d.; special 
small steam coal, 16s. 9d. to 17s.; best ordinary small, 16s. to 
16s. 3d.; seconds, 15s. to 15s. 6d.; and inferior sorts from 14s. 6d. 
to 14s. 9d. Best Monmouthshire large continues in free demand, 
prices 25s. to 26s.; seconds from 22s, to 22s. 6d. Best house coal 
remains from 22s, 6d. to 23s. 6d., with a tendency upwards ; 
seconds, 18s. 6d. to 20s. It was found difficult to ore orders 
over any period, and the impression is general that kings for 
winter months will be high. No. 3 Rhondda, 23s. to 23s. 6d.; 
brush, 21s. to 21s. 6d.; small, 19s. to 19s. 6d.; No. 2 Rhondda, 
17s. 9d. to 18s, 3d.; through-and-through, 15s. 6d. to 16s.; small, 
to 15s. 6d. 

Patent fuel and coke, in sympathy with coal prices, are both 
advancing. Patent fuel is at 22s, to 25s.; coke, furnace, 31s. 6d. 
to 32s, 6d; foundry, best, up to 42s.; ordinary not quoted. 

One of the most important incidents of the week has been the 
placing of Government contracts for about 150,000 tons of steam 
coal. It was currently reported that 200,000 tons were wanted, 
but such has been the upset character of the early part of the 
week that I cannot learn that all this quantity has been secured, 
and full particulars are yet wanting. The fact is established that 
a record price has been secured for any but strike times, as much 
as 26s, and even 27s. per ton net having been given. Some of the 
contracting parties are :—Hills, Plymouth; the Ocean Collieries 
and Dowlais Collieries ; quantities not stated. Powell Duffryn 
Company, 2500 tons ; Glamorgan, 20,000; Locketts, 7500; Albion, 
10,000; Ynyshir, 10,000; Cambrian, 16,000; National, 10,000 
tons, 

In addition, the Government advertises for two coaling transports 
to convey Welsh coal. 

Swansea coal prices this week are as follows :—Anthracite, finest 
hand-picked, 26s. to 28s.; seconds, hand-picked, 24s. to 25s.; best 
large, 22s. to 23s.; red vein, 17s, 6d. to 18s. 6d.; rubbly culm, 
lls. 6d. to 11s. 9d.; steam, 23s. 6d. to 25s.; seconds, 19s. to 20s. ; 
bunkers, 17s. to 1%s. 6d.; small, 13s, 6d. to 15s. House coals, 
No. 3 Rhondda, 23s. to 25s.; all others subject to private arrange- 
ment. Patent fuel, 22s, to 23s.; coke, furnace, 30s. to 32s. 6d.; 
best foundry, 35s. to 37s. 6d. 

Newport, Mon., was busy last week, and despatched over 
55,000 tons to foreign destinations, and 15,188 tons coastwise. 

Considerable di ion has taken place this week in coal circles 
with regard to the Rhondda Valley and Swansea Bay Railway and 
the opinion of the chairman at the annual meeting. This was 
that the maximum output of the eastern colliery district had been 
reached, and that in future the trend would be westerly. No new 
collieries were being opened in the Rhondda, or could be. ‘‘ There 
were those,” he said, ‘‘who believed that the time would come 


when the exports of coal at Swansea, Llanelly, and Port 
Talbot would rival those of Cardiff, Penarth, and Barry.” 
There is no doubt that in time to come, as the steam 
diminish, there will be more enterprise in the west, and fuller 
development of anthracite coals, but one of the original tempta- 
tions to early shareholders in the Rhondda Valley and Swansea 
Bay Railway was that the line would bring the Rhondda coals to 
Swansea, and thus allow of a despatch a tide or a tide and a-half 
earlier than from Cardiff. No doubt Barry has checkmated this. 
At all events, Rhondda coal is a slowly disappearing quantity, and 
it is satisfactory, so far, that western prospects may make up for 
this. Whether anthracite cargoes may go to the depleted eastern 
districts is too remote a suggestion for this generation to discuss. 

The six weeks’ strike at the two collieries of Abergwynfi has 
come to an end, the demand of the men having been co! ed. 

In connection with the hauliers of Mynydd Newydd, a dispute 
handed over to Mr. W. Jenkins, Ocean Collieries, and Mr. J. 
Davies, miners’ agent, to settle, the men will get a farthing a ton 
advance. 

Pitwood remains 17s.; Cardiff, 18s. to 19s.; Swansea stocks 


large. 

The site has been secured at Newport, Mon., for new ironworks, 
and £34,750, it is stated, has been paid for the site. Another con- 
tingent of Spaniards came to Dowlais this week. Men are evi- 
dently pleased. 

Mr. J. McCauley has been sepienes er Alexandra Dock, 
Newport, Mon., the position so long and worthily held by the late 
Mr. Henshaw. 

I note considerable improvement at the Tredegar Ironworks. 
There are now two mills at work on bar iron, one 14in. the other 
10in. The 14in. mill is fitted with Siemens furnaces of the latest 
form. The 10in. is supplied with Babcock boilers ; steam raised 
by waste gas. The bar iron at Tredegar commands attention from 
the careful blend of ore, native, English, and Spanish being used. 
It is noteworthy that the old native ore is still used at various 
works as a blend, for though there are no distinct iron mines work- 
ing, a fair percentage is worked in connection with some. of the 
coal seams. Tredegar expects to turn out 400 to 500 tonsa week 
bar iron, angles, tees, and rounds, squares and flats. 

The pig iron market has shown improvement. Stocks are lessen- 
ing, but in hematite there is aslight decline. 

test quotations are as follows:—Pig iron, Glasgow warrants, 
72s. 4$d., 72s, 2d., 72s. 6d. cash ; Middlesbrough No, 3, 69s. 3d., 
69s. 9d.; other numbers in proportion. Hematite warrants, 
82s. 6d.; 85s. for mixed numbers f.o.b.; Cumberland, according to 
brand. Welsh bars, £8 10s. to £8 15s.; angles, &c., at usual 
extras. Sheet iron, £10 to £10 5s.; steel, £10 to £10 2s, 6d. 
Steel rails, heavy, £7 to £7 5s.; light, £8 to £9 5s. Sleepers, 
angles, channels, according to specification. Bessemer steel tin- 
plate bars, £7 5s.; Siemens best, £7 10s. net cash. Tin 
plates: Bessemer steel coke, 14s. 6d. to 15s.; Siemens, coke 
finish, 14s, 9d. to 15s, 3d.; ternes, per double box, 28 by 20C., 28s. 
to 29s. 6d., 30s. to 31ls.; best charcoal, 15s, 6d. to16s.; big sheetsfor . 
galvanising, 6ft. by 3ft. by 30g., per ton f.o.t., £13 10s. to £13 15s. ; 
finished black plate, £11 10s. to £11 15s, ; Canadas,.£11 to £11 10s.; 
galvanised sheets, 24 g., £14. 

Block tin, £145 to £137 15s.; lead, £18 2s. 6d.; spelter, £19 10s. ; 
Copper : Chili bars, £74 2s. 6d. to £747s. 6d. Iron ore: Tafna, 20s. ; 
Rubio, 21s. Last week shipments of tin-plate were 27,742 boxes, re- 
ceipts from works, 50,953 boxes; present stocks, 260,575 boxes. 
On Monday nearly all the tin-plate works were idle on account of 
Bank Holiday, and this week the works which stopped the first 
week in July are closed down in accordance with agreement. The 
next step is the fortnight stoppage generally to reduce output. 
Notices are out at Pontardawe, the men arranging to stop the first 
week in September. Mannesmann tubes in ——— Sulphate 
of copper refineries busy. Tone of trade in this industry is 
encouraging. 

For several years the Welsh members of Parliament have en- 
deavoured to get Government aid in the formation of a harbour 
of refuge on the Welsh coast, and now the movement appears 
likely of success, The estimated cost is between £54,000 and 
£60,000. Of this the Pwllheli Corporation is willing to subscribe 
one-third, and the Cambrian Railway Company a like amount, and 
not only do this, but remove and substantially increase their rail- 
way station. This week a deputation waited upon Mr. Ritchie, 
President of the Board of Trade, who received them very favour- 
ably, and finding that the Pwllheli Corporation would undertake 
the maintenance and a grant be repaid, promised the movement 
his best consideration. The decision rests in a great measure with 
a Committee, of which Sir Courtenay Boyle is chairman. The 
need of a harbour on the coast has long been admitted by all 
conversant with the Cardigan Bay. A former proposal estimated 
the expense at £15,000, of which Government was solicited to pay 


half. 


AMERICAN NOTES. 


(From our own Oorrespondent.) 
New York, August Ist, 1900. 


THE business situation improves sooner than was expected. The 
banks gained eight million dollars in surplus reserves last week, 
The rate of interest may advance by September. Gold is arriving 
here from Australia and Alaska. At present there are signs of a 
long rolling mill strike against the Republic Iron and Steel Com- 
pany. The Amalgamated Association has voted almost toa man 
against a proposition to call a conference to alter the wages scale. 
The Trust boldly declares it will not pay existing wages. The Trust 
is composed of new men who do not know who they have to deal 
with. When the Amalgamated Association puts its foot down it 
never takes it up except to take another step forward. The 
Crucible Steel Company of America is going to centre that in- 
dustry at Pittsburgh, to the extent of making all new additions 
near there. Some roads are putting down 100 1b. rails to bear the 
enormous Consolidation engines and the 100,000Ib. capacity steel 


cars. 

New blast furnaces are being made out of oid ones by the 
National Tube Company, near er ig = which will do away with 
the labour of twenty-six top and lower fillers. Jones and 
Laughlins will soon have their four new furnaces in operation. 
They will carry the molten metal across the river. One of the 
Carnegie furnaces in blast three years, making 300 tons per day, is 
to be rebuilt into a 500-ton furnace at a cost of 90,000 dols. The 
Danville Bessemer Company decided last Monday, at Camden, 
N.J., to wind up and quit, as it has to buy its ore, coal, and coke, 
A Canadian Steel Company will buy the plant. There are at 
present over 4000 idle coke ovens in the Connellsville coke region 
out of 20,000. Poor business in iron the cause. In the West an 
active demand is springing up for merchant steel for agricultural 
implement manufacturers. A matter of local interest is the 

roject of building the new piers of the North German Lloyd 
Bteamship Company, at Hoboken, of steel. The company has 
leased two piers temporarily. It wants the best piers that can be 
built, and this means steel. 

Everything points to a good year from September Ist in iron and 
steel. Buyers are too cautious now, as they were too rash last year. 
Hundreds of delayed enterprises are awaiting cheap material. ~ 
Nearly all building products are declining. all-street sees the 
re-election of McKinley, but the whips are telling the public to not 
go to sleep until after the election. The railroads are hauling 
more freight this year than last, coal and coke are cheap, thé ex- 

rt demand for bituminous is assuming surprising proportions, 
soles of 60,000 tons soft coal are e. loaded now ; facilities 
for quick loading are being established. The mines are running to 
full capacity, and forty or more new mines are being — in the 
West Virginia coalfield, 300 miles from tidewater. e present 
outlook is for a pronounced trade. Improvement in autumn build- 
ing enterprises in this city are again attracting attention. 
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THE ENGINEER 


NOTES FROM GERMANY. 
(From our own Correspondent.) * 


BusIness in iron and steel has not in any way 
altered since former letters. The majority of 
consumers are still showing reserve with regard 
to purchasing and the placing of forward orders, 
but there are, nevertheless, a good many con- 
tracts given out in the specially favoured 
branches, and stiffness in quotations has been per- 
ceptible all round, The Rhenish- Westphalian 
hoop mills, for instance, have resolved to firmly 
maintain the basis quotation of M. 198 p.t. for 
hoops, where orders of fifty tons are in question, 
M. 190 p.t. being asked for larger lots, Crude 
iron is, on the whole, in good demand, and the 
favourable condition of prices is said to have even 
induced some works to raise their make. Ameri- 
can pig iron has been thrown upon the market in 
pretty large quantities ; the Bismarck and the Huld- 
schinsky works in Silesia have, according to the 
Rhenish- Westphalian Gazette, placed orders for more 

000 t. pig iron with the Tenesee Company 
at M. 57 p.t. free Hamburg for delivery in 
November and December of present year. In- 
cluding the duty of M. 10 p.t., and the freight 
from Hamburg to Schwientochlowitz, the price of 
American pig iron would be about M. 79, or per- 
haps M. 85 p.t., free place of consumption, against 
M. 90 p.t., that is asked for inland make. 

Demand and consumption in malleable iron 
have shown a slight decrease, and the trade in 
plates and sheets is irregular, while the foundries 
and tube mills are reported to be in excellent 
employment. All the railway and engineering 
establishments are in excellent occupation. Ex- 

rt in the various articles of iron and steel has 

n languid for some time past, and the Silesian 
ironmasters have felt the decrease in exports to 
Russia very keenly. ‘The production of iron in 
Russia has been so rapidly increasing during the 
past year that Silesian ironmasters begin to feel 
rather uneasy with regard to their future busi- 
ness to Russia, Last year’s output in foundry 
pig was 21°5 per cent. higher than in the year 

fore, while the increase in production of 
finished iron and steel was 13 and 16 per cent. 

Figures given by the Rhenish- Westphalian 
Gazette regarding German foreign trade in iron 
and steel, in the first two quarters of present year, 
show import in iron and iron articles to have 
been 502,150 t., against 350,894t. in 1899 and 
219,918 t. in 1898; value amounting on 64, 
against 48°7 and 31°3 million marks. Export in 
iron and iron articles was 744,224 t., against 
769,431 t. and 826,528 t. for the same period in 
the two preceding years, value amounting on 
235 million marks for the present year, sgainst 
211°9 and 183°2 million marks for the two pre- 
ceding years. Regarding the different sorts of 
iron, import in scrap iron is stated to have been 
61,302 t., against 34,274 t. in the year before ; 
export, 19,378 t., against 28,234 t. in 1899. Pig 
iron, import, 355,113 (337,581 t. coming from 
Great Britain and 5787 t. from America), against 
242,747 t. that were imported during the first two 
quarters in 1899, Export in pig iron was 61,359 t., 
against 94,380 t. Angles, import, 343 t. against 
249 t.; export, 105,662 t., against 103,597 t. 
Fish-plates and sleepers, import, 128 t., against 
96 t. last year ; export, 16,989 t., against 13,500 t., 
5054 t. having been sent to China. Rails, export, 
76,149 t., 12, t. going to England, 11,668 to 
Switzerland, and 3535 to China ; during the same 

riod last year 56,205t. rails were exported. Bars, 
import, 21,577 t., against 13,577 t. ; export, 82,056 t., 
against 105,970 tons. Billets and blooms, import, 
1243 tons (438 tons from Austria-Hungary, 784 
tons from Sweden), against 769 tons; export, 
10,463 tons (3920 tons going to Belgium and 
3764 tons to France), against 12,572 tons. Iron 
plates, import, 2632 tons, against 999 tons; 
export, 77,942 tons, against 78,571 tons in 1899. 
Finished plates, import, 3119 tons, against 2525 
tons ; export, 4009 tons, against 3755 tons. Tin 
sheets, import (chiefly from England), 10,543 
tons, against 12,171 tons; export, 153 tons, 
against 55 tons. Raw iron wire, import, 3470 
tons (2301 tons coming from Sweden), against 
3478 tons; export, 47,341 tons, against 48,744 
tons. Iron wire, polished, galvanised, X&Xc., 
import, 739 tons, against 755 tons; export, 
404,711 tons, against 34,468 tons. Castings, 
import, 9822 tons, against 13,231 tons; export, 
15,047 tons, against 14,158 tons. Bridges, and 

rts of bridges, import, 241 tons (only from 

Igium), against 744 tons; export, 4654 tons, 
against 1637 tons, Wire rope, export, 1265 tons, 

ainst 1550 tons. Railway rolling stock, import, 
1215 tons, against 1540 tons ; export, 24,102 tons, 
against 20,618 tons. Gun barrels, export, 375 
tons, against 69 tons. Iron tubes, import, 12,113 
tons (3282 tons coming from Austria-Hungary 
and 5098 tons from America), against 8965 tons ; 
export, 20,098 tons, against 15,023tons. Wirenails, 
export, 26,734 tons, against 23,620 tons. Bicycles, 
and parts of bicycles, import, 268 tons, against 
360 tons; export, 1018 tons, against 1058 tons. 
Import in machines and apparatuses, during the 
period above mentioned, rose on 81,607 tons, 
— 64,189 tons for the first two quarters in 
1899 ; export was 134,960 tons, against 123,375 
tons, Total value of machines, instruments, &c., 
imported during the first two quarters of present 
year was 51°3 million marks, against 38°4 million 
marks ; while value of export amounted on 125°4 
million marks, against 117°6 million marks for 
the same period the year before. 

The German coal trade is showing much life. 
Consumption is as strong as ever, and higher than 
production in most cases, though the pits are 
trying hard to keep their output in proportion to 
demand. The difficulty to obtain workmen 
seems to be increasing, as the colliers that leave 
their work at the pits instantly obtain employ- 
ment elsewhere, and foreign colliers from 
Galicia or Bohemia cannot be secured for long, 
so there is no hope of a downward tendency in 
quotations, nor of anincrease in supplies for some 
time to come. Deliveries of coal and coke from 
the Ruhr districts to Hamburg amounted to 
136,083 t. for July of present year, against 
143,932 t. for the same month last year. The 
quietness of former weeks continues in nearly all 
branches of the Austro-Hungarian iron trade ; 
merchant iron and plates are, on the whole, in 
better — than girders. The Austrian 
Machine Exhibition in Homie, that had been con- 
templated for 1901, has been deferred till 1903, 


on account of the heavy expenses which exhibit- 
ing in Paris has caused to the Austrian machine 

ops. 
activity is shown in the Belgian 
iron and steel industries, At a tendering 
for sleepers for the Belgian State Railways, 
which took place on the Ist inst., 3000 t. sleepers 
— granted to German works owing to cheaper 
offers. 


THE TEACHING OF MATHEMATICS. 


In the last number of Vature there is a capital 
article by Professor Perry on ‘‘The Teaching of 
Mathematics,” from which we make the following 
extracts :—I think it very important to try to get 
a view of our system of teaching mathematics 
which is not too much tinted with the pleasant 
memories of one’s youth. Like all the men who 
arrogate to themselves the right to preach on this 
subject, I was in ps 4 rng a keen geometrician, 
loving Euclid and abstract reasoning. But I have 
taught mathematics to the average boy at a public 
school, and this has enabled me to get a new view. 
I have seen faces bright outside my room become 
covered as with a thin film of dulness as they 
entered ; I have known men, the best of their 
year in England in classics, lose in half an hour 
—as men did in the first day of slavery in old 
times—half their feeling of manhood ; and I have 
known that, as an orthodox teacher of mathe- 
matics, I was really doing my best to destroy 
young souls. Happily, our English boys in- 
stinctively take to athletics as a remedy, and I 
know of nothing which gives greater proof of the 
inherent strength, in good instincts and common 
sense, of our race than this refusal to allow one’s 
soul to be utterly destroyed. 

I have also mixed much with engineers, who 
really need some mathematics in their daily 
work, men who say that they once were taught 
mathematics, and [ know that these men never 
use anything more advanced than arithmetic, 
and actually loathe a mathematical expression 
when it intrudes itself into a paper read before 
an engineering society. Of all branches of engi- 
neering, electrical engineering relies most upon 
exact calculation. Well, the average electrical 
engineer in good practice would rather work a 
week at many separate arithmetical examples 
than try for an hour to get out the simple alge- 
braic expression, which includes all his week’s 
results and much more. Yet he has passed 
perhaps certain rather advanced examinations in 
mathematics. Futhermore, those engineers who 
can most readily apply mathematics to engineer- 
ing problems almost invariably descend to the 
position of teachers and professors in schools and 
colleges, and they seem to lose touch completely 
with the actual life of their profession. I have 
studied these phenomena very carefully, and I 
affirm that they are directly traceable to the 
absurd thing called mathematical teaching in 
schools and colleges, 

I do not mind retaining the buttons at the back 
of my coat; many useless ancient ceremonies 
may still be practised, and I shall not object. I 
can even admire them, but the unscientific waste 
of the valuable youth of millions of our people, 
now that we are face to face with nations who are 
determined to destroy England through com- 
merce and war, is so abhorrent to me that I can- 
not think of it with patience. It is not merely 
in arithmetric and geometry, but in the higher 
parts of mathematics that this waste goes on. 
Newton employed geometrical conics in his 
astronomical studies, and mechanics was de- 
veloped ; and therefore it is that every young 
engineer must study mechanics through astro- 
nomy, and he dare not think of the differential 
calculus till he has finished geometrical conics. 
The young applier of physics, the engineer, needs 
a teaching of mathematics which will make his 
mathematical knowledge part of his mental 
machinery, which he shall use as readily and 
certainly as a bird uses its wings ; and we teach 
him in such a way that he hates the sight of a 
mathematical symbol all his life after. 


RaILway HIsToRY AT THE LEICESTER MusEUM. 
—During the recent cleaning and painting a 
considerable increase has been made in the rail- 
way collection at the Museum, which now in- 
cludes the following :—A map showing all the 
early railways and tramroads in Leicestershire. 
Two rails laid between Loughborough and Nan- 
pantan in the year 1789. Rails and points laid 
at Belvoir Castle in 1793. An Outram plate, laid 
on the Ashby-de-la-Zouch tramway at Ticknall, 
in 1799. A rail, 15ft. long, laid at Coleorton in 
1816. Share-book, Leicester and Swannington 
Railway Company, dated 1830, and the list of 
directors. Contract deed between the Leicester 
and Swannington Railway Company and Thomas 
Richardson, dated 1830. The rails, chairs, 
and slide which have been _pre- 
sented to the museum include a full length 
15ft. rail, one of those originally laid down 
in 1830, and the chairs provided by the contractor 
according to the terms of this contract. The 
whole of the connections remain exactly as 
originally fixed. The ‘‘ points,” as constructed 
in 1830, are illustrated by one of the original 
“slide-rails,” one end of which has a hole, and 
was fitted with a pin, which, while holding one 
end in position, permitted the other end to be 
moved through a space of 6in., thus giving com- 
munication with the main line or a branch or 
siding, as desired. These rails formed the “slide 
points” or switches, as they were termed, and 
only one pair from the Leicester and Swanning- 
ton line remains. Three brass tickets, used by 

assengers on the Leicester and Swannington 

ilway, 1832 to 1846. Combination rail, laid 
between Breedon Hill and Newbold Junction, 
1833. Map, dated 1836, when the Leicester and 
Swannington was the only railway in the county 
which carried Several specimens of 
rails from Lord Stamford’s Groby railway. Chairs 
from the Birmingham and Derby Junction Rail- 
ras laid 1839. Midland Railway joint chair, 
1849. Saddle-back rail, by Mr. W. H. Barlow, 
laid on the Midland Railway, 1849. Modern rails 
and chairs of the Midland Railway Company, 
London and North-Western Railway Company, 
and Great Central Railway Company. 


BOILER INSTALLATION AT 
ARMOUR’S PLANT. 

THE Inland Architect and News Record, U.S.A., 
contains a detailed description of the new plant 
of Armour and Company, Chicago. The follow- 
ing is said of the boiler plant :— 

he present boiler instalment includes twelve 
vertical water-tube boilers, each of 375 horse- 
power capacity, and arranged in two batteries of 
six boilers each. The plant, when enlarged to 
its fullest capacity, will contain double this num- 
ber of boilers, but for the present the twelve are 
sufficient. The boilers occupy a space 22ft. wide 
and 68ft. long, or about 1 uare feet, and it 
is calculated that they will develop 3 horse- 
power for every square foot of space they 
occupy. These water-tube boilers are of an im- 
proved type, so constructed that the heat from 
the furnace is confined until its full efficiency is 
obtained. For this purpose the tubes are 
divided into two sets, _ aoe as the risers and 
down-comers, the water rising in the former and 
falling in the latter. The risers are in front in the 
hottest of the flames. The heat goes upward 
along the risers, and at their top is diverted 
downward along the down-comers, and escapes at 
the back of the furnace. The water in the tubes 
circulates along the same general lines with the 
heat. The feed-water enters the boiler directly 
over the down-comer tubes, The boilers are of 
the latest and most approved type, and were 
built and installed by Wickes Brothers, of 
Saginaw, Mich. Two brick stacks are provided, 
one for each battery of boilers. They are 12ft. 
core diameter and 225ft. high, and are arranged 
on foundations 50ft. from centre to centre, 37ft. 
square, and 14ft. deep, on four layers of steel 
beams. 

The arrangement for carrying the coal to the 
furnaces is ideal, and is an excellent example of 
the advantages of labour-saving appliances. The 
coal is brought directly from the mines in 
cars and delivered at the power - house. 
It is shovelled from the cars on to an 
incline, from which it slides into the coal 
run, which is operated by electricity, and is 
thence carried along to the crushers, where it is 
reduced to uniform size. From the crushers the 
coal is carried by the conveyors up over the bx 4 
of the boiler-room to the coal bunkers, into whic 
itisemptied. There are two sets of coal bunkers, 
one for each two batteries of boilers, having a 
capacity each of 600 tons. They are elevated to 
a height sufficient to allow the coal to be 
delivered into the mechanical stokers below them 
readily by gravity alone. As fast as the coal is 
needed in the furnaces it passes in this manner 
into the stokers and thence into the fire-boxes of 
the boilers. The action of the stokers need not 
be described in this connection. They are 
operated with engines of their own installed in 
double sets, so that either set is available in case 
of a breakdown or an emergency. ‘I'he ashpits 
are of the hopper type, and allow the ashes to be 
automatically dumped into the steel cars placed 
under them. These cars are run out on tracks to 
South end and carried to the top of the building, 
where their contents are dumped into a receiving 
hopper, which is directly connected with a long 
down spout conveying the ashes into cars for 
removal from the premises. 


LAUNCHES AND TRIAL TRIPS. 


RosseEttt, steel screw steamer ; built by, David 
and Wm. Henderson and Co., Limited ; to the 
order of, Lamport and Holt ; dimensions, 405ft., 
52ft., 31ft.; to carry, 6500 tons gross ; engines, 
triple-expansion, 294in., 47in., 78in., by 54in, 

ressure 200 lb.; constructed by, the builders ; 
July 30th. 

Corso, steel screw steamer; built by, Sir 
Raylton Dixon and Co., Limited ; to the order of, 
G. H. Wells and Co., for the Empire Shipping 
Company, Limited, of Cardiff ; 282ft. in length ; 
to carry, 3000 tons deadweight ; engines, triple- 
expansion, 20}in., 33in., 56in., by 36in. stroke, 
pressure 160 lb.; constructed by, Thos. Richard- 
son and Sons, Limited ; trial trip, August 8th. 


THE NEWPORT HARBOUR COM- 
MISSIONERS’ WEEKLY TRADE 
REPORT. 

Ow1Nna to most of the collieries not having re- 

sumed work after the holidays it is impossible to 

give any quotations for either steam or house coal. 

Exports for week ending August 4th were :— 

Coal, foreign, 55,485 tons ; coastwise, 15,188 tons. 

Imports for week ending August 7th were :— 

Iron ore, 3000 tons; pig iron, 1610 tons; steel 

billets, 1000 tons ; — tons ; pitwood, 2780 

loads ; two cargoes timber and sleepers. 

Pig iron : Scotch warrants, 72s. 10d.; hematite 
warrants, 81s. 9d f.o.b, Cumberland ; Middles- 
brough, No. 3, 69s. 6d. prompt. Iron ore: Rubio, 
20s. 6d. to 21s.; Tafna, 19s. 6d. to 20s, Steel: 
Rails—heavy sections—£7 to £7 5s,; light do., 
£8 to £9 f.0.b.; Bessemer steel, tin-plate bars, 
£7 5s.; Siemens steel tin-plate bars, £7; all 
delivered in the district, cash. Tin-plates: 
Bessemer steel, coke, 14s. 6d. to 15s.; Siemens 
—coke finish—14s. 9d. to 15s. 3d. London Ex- 
change telegram: Copper, £74 2s. 6d.; Straits 
tin, £145. 


Russian — The Kronstadtski 
Viestnik states that the Russian battleship Im- 
perator Alexander II. is to leave the Mediter- 
ranean for Kronstadt, where she will have her 
boilers renewed and all her superfluous wood 
removed. A new coast-defence ship of the type 
of the General Admiral Apraxin has been put in 
hand at the New Admiralty yards, St. Peters- 
burg. Her length will be 3414ft.; beam, 59}ft.; 
draught, 17}ft.; displacement, 5985 tons; en- 
gines, 7000 horse-power. She will carry six Sin. 
and sixteen 1°8éin. guns, four Maxims, and four 
torpedo tubes, two above water and two sub- 
merged. The greatest thickness of her armour 
belt will be 7in. Her coal supply will be sufficient 
to take her 750 miles at 16 knots and 1400 miles 
at 8 knots. Five to lo boats of 150 tons have 
been ordered at the Nevsky Engineering Works, 
in addition to the five recently ordered of Creigh- 
ton and Co, They are all to be of the Cyclone 
type, and will cost about £25,000 each. 


THE PATENT JOURNAL. 
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Application for Letters Patent. 


name and address communicating party are 
printed in italics. 


25th July, 1900. 


13,378. PHotoGRaPHic ROLLER-BLIND Suutrers, J. 
Thornton, Altrincham, Ch 

13,379. PHotoGRaPHIc J. Thornton, 
Altrincham, Cheshire. 

18,3:0. Bepsrgaps, T. Taylor, West Brom- 


wich. 
METALLIC Bepsteaps, T. Taylor, West Brom- 
ich. 
13,882. Bepstgaps, T. Taylor, West Brom- 
wich, 
13,383, MgeraLiic Bepsteaps, T. Taylor, West Brom- 


wich. 

13,884. Szat Cover, R. Ferguson, Balloch, Dumbar- 
tonshire. 

13,385. AppLyine Execrriciry, C. T. Driggs, Kingston- 
on-Thames. 

13,386. GENERATING ACETYLENE Gas, H. Sutcliffe, 
Halifax. 

13,887. CommmrctAL Despatch Envetopr, R. W. 

alters, Cardiff. 
13,888. CoupLina Wacons, W. Lowe, Mans- 


eid. 
13,389. Sprinec “ Arr Vent” for Barrets, J. Adams, 
ord. 
13,390. Device for Curtina Turnips, F. Gleichmann, 


ndon, 

Enotne Vatve, W. R. Pigeon and E. F. Bradley, 

ndon. 

18,892. PHotooraPHic Frames, H. Higgins, Chorlton- 
cum-Hardy, near Manchester. 

18,398. Pneumatic Soies for Boots, J. Doherty, 
Belfast. 

13,394. Hanoina Coats, J. W. Garside and 8. Roberts, 
London. 

13,395. Apparatus for Dryine Rice, R. Buggé, 
London. 

13,396. Tinntinc Apparatus, G. Jones, D. and R. 
Rosser, and M, Thomas, London. 

13,397. Looms, L. Bolimann, Lon‘ton. 

18,398. Rim for E. M. Edwards, Leyton- 
stone, 

13,399. Apsustinc Drawina Boarp, R. W. Sekatzek, 
London. 

18,400. Propucinc Maps with VARIABLE Lings, A. 
Beseke, London. 

18,401. ExLecrricaL TRaNsFoRMER, C. D. Abel.—(La 
Societe Anonyme pour la Transmission de la Force par 
U Elect: icité, France.) 

13,402, CoTToN-sPINNING AppaRatus, W. A. Phillips, 


London. 
13,408. PREPARATION of CeREALs, &c., D. Bell, 


ndon. 
18,404. Mixine Gasgs, A. J. Boult.—(4. Molet, Argen- 
tine Republic.) 
13,405. LINE-MARKING AppaRATus, A. H. Christiansen, 


18,406. Materiazs, F. A, G. Kirchberg, 
18,407. — Corrosion, B. Porro, 
18,408. Gas Governors, J. F. Child and R. J. White, 
18,409. “Gam - sconING AppARATus, W. Wingfield, 


London. 

13,410. Cuttery, A. J. Boult.—(/. Hirsch, United 
States.) 

13,411. Hames, H. H. Lake.—(J. Andersen, 
Sweden. 

18,412. Launpry Biocks for Potisuina, M. Lehmann, 
London. 

18,413. Gear, C. W. A. Taylor, Alloa, 
Scotland. 

13,414. AppaRATUS for Dygmna Yarns, B. Cappio, 

mdon. 

18,415. MANUFACTURE of ELEcTRIc INsULATors, C. A. 
Lépez, London. 

13,416. Cameras, T. Baker, London. 

13,417. Rock-cuTtine Apparatus, W. P. Thompson,— 
(J. Gay, Switzerland.) 

13,418. SHog FasteniNnos, R. G. Hammersley and J. H. 
Pochin, London. 

13,419. Support for Leos of Furniture, J. Esch, 


ndon. 
13,420.. Automatic Fountains, B, Kdllisch, Liver- 


pool, 
13,421. Paps, T. Banks, Live 1. 

13,422. TABLEs, M. Jetschky, M hester. 

13,428. Couptines for RaiLway Carriages, G. Sand- 

berg, London. 
13,424. Motor Cars, G. C. Marks.—(@. Vinet, France.) 
Firepiaces, F. Schlobach and F. Wentzlau, 
ndon. 


26th July, 1900. 


13,426. Hop-pry1NnG Foor, G. Joseph, Farnham. 
13,427. HoLpEr for PuorogRraPuic PLatss, F. Thérémin, 


Berlin. 

18,428. Drawine Pins, J. H. Thow and F. R. Mac- 
Kenzie, Edinburgh. 

13,429. Paper for Constructinc CIGARETTES, A. W. 
Thatcher, Bristol. 

13,430. PHotogRapHic Apparatus, M. Hirschensohn, 


18,431. ‘SELF-oPENING Enve ops, F. 8. Mitchell, Altrin- 


cham. 
18,432. MecuanicaL Stoxers, Meldrum Brothers, 
Limited, J. J. Meldrum, and F. Clayton, Liver- 


pool. 

13,438. HARDENING ProvEcTILEs, Sir A. Wilson, Bart., 
London. 

13,484. Cycies, R. R. F. Farrow, Southampton. 

13,435. WARPING and Beamino Macaines, W. Holds- 
worth, Halifax. 

18,486. RecePTacLes for Leap, W. Burgan, 
Sheffield. 

13,487. CycLe Mupavarps, W. Fenn, Bristol. 
13,438. Diao1ne Toots, W. E. Phillips, Liverpool. 
13,489. Lump Packine Rive, J. Bremnerand J. 
J. Warry, Liverpool. . 
18,440. SrrenotH of Fivurp, T. M. Lynch, 
Live 

18,441. Brake and Free W. Freeman, Bir- 
mingham. 

13,442. Arr J. Levi, Manchester. 

13,448. CoNTROLLING Encinas, J. Patterson, 
Glasgow. 

13,444. CLornes Pockets, T. Talbot, Gl Ww. 

13,445. VaLves for Enotnes, W. H. Wilson, 


Glasgow. 
18,446. Incor Mou.ps, 8. Appleby, J. G. Young, G. 
Grabham, and 8. Midgley, London. 
18,447. ELECTRIC Tramway System, C. Carew-Gibson, 
mdon. 
13,448. ELEctRicity in Tanwino, A. T, Wedelin, 
mdon. 
18,449. Exuaust Vatves, R. Selley and F. Homer, 
Birmingham. 
18,450. AUTOMATICALLY-OPERATING Guns, W. G. Potter, 
on. 
es IncanpEscent Gas Lamps, W. G. Potter, 


on. 
13,452. SeLF - abyusTING Lusricator, W. Pearce, 
Solihull, Warwickshire, 


lol 
18,875. Exxcrnic Puvos, H. F. Atkins, 
Coventry. 
18,376. Maxtno Sanitary Prpss, B. Robinson and W. 
Dawler, Derby. 
13,377. PHotocRaPHic SuHutrers, J. E. Thornton, 
Altrincham, Cheshire. 
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18,458. Lawn Gotr Apparatvs, G. and W. T. Cunning- 
ham, London. 
18,454. Leavinc Mitk Cans at Doors, 8. N. Turner, 


mdon. 
18,455. Foipinc Sxats, &c., W. Wharidall, jun., 


ndon. 

13,456. Drivivc Gear for Motors, C. H. 
Brampton, Birming] 

13,457. or CENTREING Paper in CONNECTION 
with THREAD-wINDING Macuines, A. B. Morse, 
London. 

138,458. Securtnc Enps to Woop Rou.ers, C. T. 
Gresham, Manchester. * 

18,459. SELF - LockInc Wacon Jack, O. Long, 
London. 

13,460. Boor Apriiance, C. Rogers and W. Newman, 
London. 

13,461. Surrts, R. Harwood, London. 

18,462. Comprnep Fiower-pot und Drarner, R. G. 
Barber, London. 

13,463. Pweomatic Tires, L. F. Tavernier.—(V. £. 
Belledin, France.) 

13,464. Pranorortes, W. J. Munden.—(A. Walker, 
United States.) 

18,465. SunsHapes for Animats, J. F. Spong, 

naon. 

13,466. Pumps, J. C. Merryweather and G. Harris, 
London. 

per ARTIFICIAL Stong, T. M. Thom and A. C. Oakes, 

ndon, 

18,468. Propucine Saponin, H. H. Lake.—(7he Firm 
of Fabrik Chemischer Praeparate von Dr. R. Sthamer, 
Germany.) 

13,469. Propuctne A. Wohl, London. 

13,470. Moutpinc Metats, H. H. Lake.—(Kéinigl 
Wiirttemb Hiittenverwaltung Wasseraljingen, Ger- 
many.) 

13,471. Aparrina Guns, A. T. Dawson, J. Ramsay, 
and T. E. Riddle, London. 

13,472. TELEGRAPHIC RECEIVING ARRANGEMENT, A. 
Muirhead, London. 

ATTACHMENT for Roap W. Fenemore, 

ndon. 

13,474. WasHine Macuings, P. Vollmar, London, 

13,475. Foop Exrract, L. Aubry, Liverpool. 

13,476. URRTHRAL SyRincE, E. Bube, Manchester. 

13,477. Ratstne the Surrace of Fasrics, H. O. Brandt. 
—(Rudolph and Kiihne, Germany.) 

13,478, Execrric Motor Startine Switcu, H. F. Hunt, 
Birmingham. 

18,479. AERIAL Conpuctors, J. T. Armstrong and A. 
Orling, London. 

13,480. Bratpina or Piartina Macuing, O. Weiss, 
London. 

13,481. for Cycte Inriators, P. Hunaeus, 
London. 

13,482. Current CoLtectors for ELEctTRIC TRACTION, 
E. Bede, London. 

13,483. CoIN-opERATED Macuines, H. W. Toms, 
London. 4 

18,484. Brakes for Cycixes, &e., A. G. C. Davies, 
London, 

13,485. Monry Drawers or Tits, 8. C. Anderson, 
London. 

13,486. Motor, M. F. Marmomer, London. 

13,487. ARRANGEMENT for RETAINING in PostTIon the 
TROUGH-SHAPED Bopy of a Tiprinc Wacon, A. Koppel, 
London. 

13,488. ENGINES, F. 
London. 

13,489. Parcet Carrigrs, F, W. Schroeder and P. W. 
Moran, Lordon. 


Bryan and A. H. Bayley, 


13,490. Liquip-pRawina Apparatus, A. Brake, 
London. 
13,491. ArtiriciaL Stong Burtpina Biocks, G. E. 


Gussow, London. 
27th July, 1900. 


13,492. Stup Fixers, C. Gregory, A. Hadfield, and M. 
H. Green, Manchester. 

13,493. Treatinc MetaLuic Oxipes, J. Hargreaves, 
Widnes, Lancs. 

Lamps, A. Mokaiesh and M. Matragi, 
zondon,. 

18,495. CLEANING SasH Winpows, E. W. Lancaster.— 
(The Perfection Window Hinge Company, United 
States.) 

138,496. SwiTcHEs, W. F. Jones, London. 

13,497. Frames for Tueatres, T. W. 
Heath, London, 

13,498. Borinc and Tappinc Apparatus, L. Stewart, 
Glasgow. 

13,499. Heaps of Casks and Barrets, E. Moran, 
Drogheda, 

13,500. Dry-worKING PROPELLER Suart, 8. Dobbyn, 
South Shields. 

13,501. DisPLAYING ADVERTISEMENTS, F, T, Symons, 
Birmingham. 

18,502. Bieacninc Apparatus, I. Hanson, Edenfield, 
Lancashire. 

18,508. Fasteninas for Starr-rops, 8, C. Buckland, 
London. 

13,504. 
Liverpool. 

13,505. Hat and Coat Hanoers, W. E. Phillips, 
Liverpool. 

13,506. APPARATUS for SEPARATING MINERALS, T. G. 
le onan H. Clark, and J, M. Riugquist, Stockton- 
on-1 ees, 

18,507. Recorpinc Mrrers for J. M, Black, 
London. 

18,508. Srrercuine Fasrics, B. Kershaw and W. Hunt, 
Stockport. 

13,509. Fronts of Waite and CoLourgep Suirts, W. 
Auld, Glasgow. 

13,510. NecK-BANDs of Wuitk Sarrts, W. Auld, 
Glasgow. 

18,511. Menpixna the of Fences, A. P. Rimoldi, 
London. 

18,512. Uritisation of Waste Heat, C. Steffen, 
London, 

18,513. O. Pacini, London. 

13,514. DeTacHaBLE Seat for Bicycies, W. Glover, 
London. 

OveERHEAD TROLLEY Wires, R. Hacking, 
London. 

18,516. AuToMATIC VEHICLE CoupPLinas, H.S. Frampton, 

ondon. 

13,517. Water in Water Jackets, B. C. 
Molloy, London. 

13,518. Game of Quorrs, G. A. Muntz, London. 

18,519. Knire Boarp and Kyire CLEANER, J. Munro, 
London, 

13,520. VeELocipEpEs, G. P. Mills and the Raleigh 
Cycle Company, Limited, London. 

13,521. D. A. Lowthime, London. 

18,522. SiqNaLLinc on Ratitways, VU. G. Bolitho, 
London. 

13,523. Mixinc Beveraces, H. A. Pertwee and W. H. 
Back, London. 

13,524. Brypinc Asparacus into BunpiEs, M. Fewand 
Z. Read, London. 

13,525, TRENCHING TooL, G. E. Gouraud, London. 

13,526. Locattne Sounps, G. E. Gouraud and H. %. 
Short, London. 

PHotocrapHic Suutrers, W. H. Morgan, 
London. 

13,528. TurNtnc Gas On and Orr, O. V. Sigurdsson, 
London. 

13,529. Crimp and Foriixc, F. Walmsley, 
London. 

13,530. Grittinc Apparatus, W. P. Thompson.—(La 
Cie. Générale des Fourneaus Modernes, France.) 

13,531. Propuction of ALKALI-cyanipes, V. Alder, 
Liverpool. 

13,532. Razor Srrops, T. Rice, Liverpool. 

13,533. Execrric Motor VEHICLES, E. 

ndon. 

13,534. Door-cureckine Apparatus, H. H. Lake.—(F. 
H. Ogden and H. Ili, United States. 

18,535. Hat Linryos, E. Fluss, London. 

13,5386. Arratinc Liquips, H. H. Lake. — (Société. 
Anonyme “Le Carbo-Siphon,” Belgium.) 


CycLe-privinc Gear, J, K. Adelsberg, 


Draullette, 


13,587. Macutnes for Narts for 
H. A. Williams, London. 

13,538. Current Arresters, J. G. Lorrain.—(P. C. 
Burns, United States.) 

13,539. CurRENT ArRResteRS, J. G. Lorrain.—(P. C. 
Burns, United States.) 

13,540, ELecrric IGNITING ARRANGEMENTS, P. Mauguin, 
London. 

18,541. Macuings for Loaprne into Cars, J. Y. 
Johnson.—(The Wellman-Seaver Engineering Cow- 
pany, United States.) 

13,542. Propuction of Amines, G. W. Johnson.—(C. F. 
Boehringer and Sochne, Germany.) 

18,548. Repuction of Nirro Compounps, G. W. John- 
son.—(C. F. Boehringer and Soehne, Germany. 

13,544. ConcrETE FLoors, E. L. Ransome, London. 

18,545. Incanpescent Gas Burners, J. Hudler, 


naon. 
18,546. Sarety Fastentne for Pockets, J. Goblowsky, 

London. 
Manuscript Music Books, L. Krause, 


Rat_way and Tramway Cuarrs, H. E. Carter, 

mdaon. 

18,549. OpgraTinc Macuine Guns, W. G. Potter, 
London. 


18,550. Riries, W. G. Potter, London. 

13,551. Rirces, W. G. Potter, London. 

13,552. ConTROLLING of Water, C. E. Livesay, 
London. 

13,553. Progectine Stups for Boots, A. Wilson, 


ndaon. 
18,554. CIGARETTE and Matcu Carrier, M. Watts, 


ndaon. 

13,555. RecTiFyING Puotoorapns, T. A. G. Strickland, 

ndaon. 

13,556. AppaRaTus for TreaTinc Grain, H. Lea, 

sondon. 

13,557. PoLYCHROME PRINTING MacuINE, E. E. Gauche, 
London. 

13,558. SELF-IGNITING [INCANDESCENT Burners, A. J. 
Boult. — (Chemisch-Technische Industrie-Gesellachaft, 
Ltd., Germany.) 

13,559. Powrr Traction, E. J. Pennington, London. 

13,560. Powrr Traction, E. J. Pennington, London, 


13,561. GLazinc for GRrENHOUsES, W. J. Spink, 
London. 
13,562. Fitter Presses for Or, P. Bonvillain, 


ondon. 
13,563. ReauLators for Gas Burners, F, Ackermann, 


ndon. 

13,564. Motor Roap Veuicies, &c., H. J. Lawson, 
London. 

18,565. TRANSPORT of MARKET Propuce, H. J. Lawson, 
London. 

13,566. MrtHop of Disinrection, E. Fournier, 
London. 

13,567. Horsrsuor Cavxs, J. R. Williams, London. 

Device for Compressinc Air, F, Honigmann, 
.ondon, 


28th July, 1900. 


13,569, Lemon Creamapk, M. A. Russell and B. Sales, 
Manor Park, Essex. 

13,570. RancE-FinpERs, G. Forbes, London. 

13,571. Drivinc Gear for Cycizs, E. T. Poole, Stock- 
ton-on-Tees, 

13,572. Bacs, J. W. Amos, Bristol. 

13,573. Liaatinc Rartway Trans, E. T. Parker, Wol- 
verhampton. 

13,574. Hair Pry, F. ers, Manchester. 

13,575. Joust Rina Packrne, &c., P. McLellan, Glas- 


gow. 

13,576. Steam GenERATORS, J. G. A. Kitchen, Man- 
chester. 

ag for AutomosiLes, &c., 8S. Griffin, 
Bath. 

13,578. Maxine O11 W. Terry and F. Rawnsley, 

alifax. 

13,579. Exuaust Sirencers, F. W. Hudlass, Liver- 
poo 

Devices, F. W. Hudlass, Liver- 
pool, 

13,581. Jornts of Rats, R. Eyre and H. Taylor, Shef- 


cid, 

13,582. Macutng for BENDING MetaL Puates, G. W. 
Green, Derby. 

13,583. FLurs for INcrEastING Dravuocut of FuRNACcEs, 
W. A. Granger, London. 

13,584. Sicntine Devices for Guns, A. Reichwald.— 
(F. Krupp, Germany.) 

13,585. Execrric Ianition Devices, P. Mauguin, 
London. 

18,586. StreRinc of Cycies, J. T. M. Hircock, Bir- 
mingham. 

13,587. Heatina Apparatus for Stoves, J. M. Clark- 
son, London. 

18,588. Covers for Provision 
London. 

13,589. Rotary Printinc Macutings, W. Millard and 
The Composite Colour Printing Company, Limited, 
London. 

18,590. Rotary CoLour. Printinc Macuines, W. 
Millard and The Composite Colour Printing Com- 
pany, Limited, London. 

13,591. Horstinc Apparatus, F, Eastmead and A. C. 
Moffatt, London. 

18,592, ELecrric Licut Firrines, H. Hill, London. 

13,593. Waistcoats, E. and G. Slatter, London. 


13,594. PICTURE FRAME CORNER Cramp, A.C.S 


Disues, E. Drew, 


below, and to form sig-mag ) 


passages 
air under pressure, a lower course of bricks being pro- 


4 
g 


651,703) 


vided with air-ingress holes and an air-supply pipe, 
and an upper course of bricks having air-egress holes. 


651,375. Bzarina ror CENTRIFUGAL MACHINES, C. A. 
Matthey, Reading, England.—Filed February lat, 
1899, 

Claim.—In centrifugal and other machines having a 
revolving spindle, the combination with said spindle 
of the spherical bearing ¢ having a central cylindrical 
hollow ¢, and fixed to, suspending and revolving 


with, said spindle, the support /, and the oil-basin g, 
having a central vertical pipe 4 rising between said 
spindle and the support to above the bearing faces 
of said bearing and support for preventing meg 
of oil around the shaft, substantially as and for the 
purpose set forth. 


651,768, Macuine ror UnpErminina Coat, A 
Ochtinsky, Rockvale, Colo.— Filed February 15th, 


1900. 

Claim.—(1) In a mining machine, the bi 
with the main frame, a vertically-adjustable frame 
mounted thereon and carrying a drift roof spike at its 
upper end, and pick bars adapted to operate horizon- 
tally, of a rotatable, horizontal bar provided with 
spokes and a ratchet wheel, secured to said bar, the 
wheel and bar being arranged rotatably under and 
attached to the main frame, anda spring pawl adapted 


[651768] 


tion 


to engage the ratchet wheel, as shown and described 
= the purpose specified. (2) In a mining machine, 
e binatior 


London. 

13,595. Spoon for Soups, E. Beechivg, London. 

13,596. LEVELLING Devices, Kodak, Limited.—(F. A. 
Brownell, United States.) 

13,597. Kodak, Limited.—(F. A. Brownell, 
United States.) 

13,598. ReauLaTinc WaTER Suppty of Steam Bor.ers, 
T. Clarkson, London. 

13,599. Heatina Apparatus, H. Winckler, Forest Hill, 


ent. 

18,600. TimE InpicaTinc Apparatus, W. D. Kilroy, 
ondon. 

13,601. MaTERIALs, M. Y. and H. N. Barlow, London. 

18,602. ConsTRUCTING PLasTic Decorations, H. Schudt, 


London. 

13,603. NEEDLE Setrer, M. and A. Hillman, Birming- 

am. 

18,604. Burrina A. Cave, London. 

13,605. INTERNAL ComBusTION Motors, F. R. Simms, 
London. 

18,606. Jorngr’s Cramp, W. C. Chappell, London. 

13,607. Games, D. Hurst, London. 

13,608. TroLLEY for ELectric RatLway, G. Nast, 


mdon, 
18,609. Drivina GRINDING Macuinery, 8, Kennedy, 
Belfast. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


651,703. Construction or Cupotas, A. Eadie, London, 
England.—Filed February 5th, 1900. 

Claim.—Q) In a cupola, the combination with the 
superstructure, the under-structure, the tuyeres, air- 
supply pipes, and air belt therefor, of a cast iron 
hollow brick lining composed of bricks _— their 
hollow portion extended through two sides of each 
brick to form connecting passages through the tiers of 
brick, pipes leading from the air-belt to the lower 
course of the cast iron lining, and air outlets in the 
upper course of said lining. (2) In a cupola, a lining 
of cast iron hollow bricks in which each brick is pro- 
vided in its ends with slots or key- es and a hol- 
low portion of each brick being extended through two 
sides of the brick, said bricks being superimposed in 
circles or tiers, and keys inserted into the slots at the 
abutting ends of said bricks, the said keyed together 
hollow bricks of each course being laid so as to 
joint with the courses of hollow bricks above and 


1 with the main frame and pick 
mechanism, of hollow standards fixed on said frame, 
posts fitted slidably therein, a cross bar connecting 
the posts, and a drift roof spike mounted adjustably 
on said bar, a ratchet wheel and bar —— spikes, 
arranged horizontally beneath the frame, and a pawl 
for en ing the ratchet wheel, as shown and de- 
scribed. 


651,809. Rorary Motor, P. 7. Perkins, Oswego, N.Y. 
—Filed November 6th, 1899. 

Claiim.—In a rotary engine, the combination of the 
shell or casing, formed integrally with a cylinder, a 
valve chamber, throttle or exhaust chambers on each 
side, of a piston having circular heads fitting the 
cylinder and an integral y arranged excentrically 
between said heads so that one continuous edge of 
said body and heads makes contact with the inner 


surface of the cylinder along a line parallel to the axis, 
a valve arranged in said valve chamber having its 
parallel lower edges on each side arranged so that one 
edge always extends into the cylinder, and exterior 
connections between the piston and the valve to rock 
the valve and maintain one ofits lower edges or wings 
in contact with the body of the piston, inlets and 
steam outlets, and throttle plugs fitted to said throttle 
chambers grooved to open the inlet on one side and 
the exhaust on the other, as the plugs are turned in 
one direction or the other. 

651,837. Construction or Arr Com- 
pressors, &. M. L. Duval, Paris, France.—Filed 
April 6th, 1899. 

Claim.—The combination with the high and low- 


for circulation of 


ceylind: ged tand ise, pistons there- 
for, and a piston-rod common to both pistons, of an 
intermediate part in between and closing the 


inner end of the cylin and through which the 
piston-rod passes and has-a bearing, an interiorly 


screw-threaded recess about the -rod extending 
part way through the movable 
2 


compressing sleeve about the piston-rod at the innér 
end of the recess formed at one end with gear teeth 
and at the other end with exterior screw threads in 
engagement with the interior threads of the recess, a 
fixed sleeve about the piston-rod screw-threaded into 
and closing the open end of the recess, packing inter- 
posed between the fixed and movable sleeves, a worm 
in engagement with the gear teeth on the movable 
sleeve, and an operating shaft for turning said worm, 
said worm and shaft being mounted entirely within 
the intermediate section. 


651,916, Furnace ror Propuctna Catcium Car- 
BIDE, J. Zimmerman and I. 8. Prenner, Chicago, Ill. 
—Filed June 8th, 1899. 

Claim.—In an apparatus of the class described, the 
combination of a furnace chamber, electrodes in the 
chamber having an arcing space between them, a flat 
strip of combustible flexible material projected hori- 


zontally into the furnace chamber in line with the 
areing space, and having a forward feed, means for 
conti ly introducing a supply of carbide-produc- 
ing material thereon, and means for projecting and 
feeding the strip horizontally forward, and delivering 
the material continuously into the arcing space, sub- 
stantially as described. 


651,925, Spirit IncanpEscent Lamp, K. Lehmann 
Wilmersdorf, Germany.— Filed July 5th, 1899. 
Clain.—In combination, the lamp body, the central 
air tube passing through the same, and terminating a 
short distance above the lamp y,and the burner 
casing having an outer perforated wall, an inner wick 


| 


gam. and an intermediate annular partition supported 
rom said outer wall, and terminating above the 
bottom of said casing, said annular partition curving 
inward in proximity to the flame point, and aap | 
perforations in said inwardly -curved portion, 
perforations between the partition and outer wall, 
substantially as described. 
651,969. MerHop or Securine Caps TO PROJECTILES, 
. Lartmann, Essen, Germany.— Filed November 
17th, 1899. 
Claim.—The herein-described method of securing 
the caps to armour-piercing projectiles, which consists 


in turning the interior of the cap to the shape of the 
point of the projectile, grinding the cap upon the 


point and then uniting the two parts by soft solder, 
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BLAST FURNACE SMELTING BY WATER GAS. 
By Capt. C. C. Loncriper, M. Inst. M.E., M.I. Mech. E., &c. 
Ir is now four years since the writer advocated pro- 
ducer gas for the smelting of antimony ores. His con- 
tinuous furnace, erected at Millwall, worked successfully ; 
and it might have been thought that the economies pees 
ing from the avoidance of oxidation and volatilisation, the 
diminished wear and tear of the furnace lining, the lower 
labour charges, and the uninterrupted sequence in which 
the smelting and refining operations could be conducted, 
would have led to the adoption of this method. The 
trade, however, proved obdurate; and the ancient pots 
and solid fuel are stillin use. Three years later, he drew 
attention to the probable advantages attending the use 
of producer gas in the pyritic smelting of copper ores. 
But nothing also in that direction appears to have been 

done. 

Now, however, that producer gas has been supplanted 
by a vastly superior fuel, in the shape of the Dellwick- 
Fleischer water gas, the time seems opportune for once 
more urging the adoption of gas fuel in all smelting 
operations. There can now scarcely be a question that 
for roasting or calcining, and for reverberatory and open- 
hearth smelting, gas is superior to solid fuel, and for 
these purposes it is rapidly being applied. The only 
field, therefore, in which gas has yet to prove its 
superiority is the blast furnace. It is in a short article 
impossible to deal exhaustively with the subject. But by 
choosing as illustration, say the application of water gas 
to lead ore smelting, most of the questions involved in 
the general use of this gas for the blast furnace will 
be met. This, therefore, seems the best way of dealing 
with the matter. 

The reductions effected in lead ore smelting are due to 
carbonic oxide, incandescent carbon, and, under certain 
circumstances, to iron, sulphur, and metallic sulphides.* 
By far the most important of the reducing agents is the 
carbonic oxide, the action of which is modified by various 
factors, such as the interior shape of the blast furnace, 
its temperature, the blast pressure and volume, the tuyere 
area, the size and condition of the charge, &c. All these 
are sufficiently important to merit consideration. The 
reduction of carbonic oxide (carbon monoxide) consists 
in its power of robbing oxygen from a metallic oxide, 
thereby converting itself into carbonic acid (carbon 
dioxide), and the metallic oxide into metal. As carbonic 
acid begins to dissociate at 1200 deg. Cent., the reducing 
power of carbonic oxide can be active only at a lower 
temperature, such as exists at a certain height above the 
bosh or tuyere zone. The location of this height 
naturally depends on the interior shape of the furnace. 
If the bosh is contracted, the blast and the charge are 
there more concentrated, and accordingly a thicker layer 
of incandescent fuel is maintained between the un- 
melted charge and the molten slag. The carbonic 
acid, generated by the fierce combustion in front 
of the tuyeres, in the presence of an excess of 
oxygen, has to pass through this layer of glowing 
carbon, which, rapidly absorbing oxygen, converts the 
dioxide into monoxide. As the bosh contraction is 
passed and the area of the furnace is increased, the gases 
rise more slowly, and the carbonic oxide has plenty of 
time to absorb oxygen from the ore, oxidising itself back 
into dioxide, and reducing the metals. On the other 
hand, the reverse takes place when there is no bosh con- 
traction, but the furnace sides are kept straight. In this 
case both blast energy and charge are diffused over a 
wider area, consequently the layer of incandescent fuel 
through which the pee he dioxide ascends is thinner, 
less of the gas is converted into carbonic oxide, and the 
reducing action is, therefore, decreased. Tuyere area 
also affects the formation of carbonic oxide. Small 
tuyeres admit thin streams of air that are rapidly 
absorbed by the glowing coke with the evolution of 


carbonic oxide ; large tuyeres, on the other hand, deliver | 


more oxygen than can be absorbed by the fuel, and the 
gas formed is almost entirely carbonic acid, which 
mostly passes through the furnace as such. In the 
one case, therefore, the furnace atmosphere is reducing ; 
in the other it is oxidising. A third factor is 
the strength of the blast. A strong blast favours reduc- 
tion, because the air pressure, forcing the carbonic acid 
formed in the tuyere zone into intimate contact with 
particles of the incandescent fuel above, even to the 
centre of the charge, forms the maximum amount of 
carbonic oxide or reducing agent. A weak blast, on the 
contrary, does not penetrate so completely to the centre 
of the charge, nor ensure such intimate contact; and, in 
consequence, less carbonic oxide is generated. In con- 
nection with strong blasts, it should be remarked that 
their use necessitates a greater height of ore column, 
respectively furnace shaft, otherwise there will be a waste 
of fuel by the escape of overheated gases, still capable 
of doing drying and roasting work in the furnace. The 
other determining agent is the quantity and fineness of 
the ore. Small charges favour better mixing of the ore 
and fuel, and therefore the more intimate action of the 
reducing gas on the charge. Fine ore, also, by impeding 
the draught, causes the carbonic oxide to more thoroughly 
permeate the charge in its efforts to escape, and so to 
remain longer in contact with the ore. Both causes 
tend to promote reduction. The several conditions that 


*It seems probable that in addition to the above there is, in the 
crucible at least, another powerful reducer, so far unrecognised by metal- 
lurgists. This agent is a combination of caustic lime, similar in character 
to that formed when caustic suda is used as flux for sulphide ores. It 
might have been expected that the action of a caustic hydroxide or 
oxide upon, for instance, lead sulphide, would by double metathesis have 
produced sodium sulphide and lead oxide. Lut,as a matter of fact, 
metallic lead, silver, and gold, are precipitated, even in the complete 
absence of metallic iron. The ucing egent, therefore, must exist 
among the reducing products of reaction, some of which are sodium 
sulphide, thiosulphate, and sulphite. The action of these, however, is 
not sufficiently powerful to account for the results obtained, and it seems 
probable that the chief agent is sodium (Nag Se 04), which, 
j ossibly, is formed in the first stage of oxidation of the sodium sulphide. 
Of course, the presence of oxygen, say, from the caustic alkali, is neces- 
sary, also complete fusion of the substances. Given these conditions, a 
similar agent (Ca S2 04) would be obtained when caustic lime is present 
in lieu of caustic soda. But whether this intermediate product would 
be found in the water gas-fired furnace is, perhaps, open to question. 


favour a reducing or an oxidising action in the blast 

furnace may be briefly tabulated thus :— 

Conditions Promoting.a Reducing Conditions Promoting_a Neutral 
: Effect. or an Oxidising Effect. 

(1) High column of charge. (1) Low column of charge. 

(2) Contracted tuyere zone, i.e., (2) A straight-sided furnace. 
a boshed furnace with sides 
expanding upwards, : 

(3) Tuyeres of small area. (3) Tuyeres of large area. 

(4) Small volume of blast, at (4) Large volume of blast, at 


high pressure. : low pressure. 
(5) — charges of moderately (5) Large charges of coarse ore. 
ne ore, 

The reducing or the oxidising action of the blast furnace 
is thus seen to be dependent on various factors, by which 
the formation of carbonic oxide is regulated. With the 
use of water gas, the necessity for these regulating factors 
vanishes, because the carbonic oxide is produced outside 
the furnace, and any difference in the temperature and 
the atmosphere within the furnace is merely a question 
of the respective quantities of gas and air itted. 
The use of the furnace is therefore extended, and its 
management simplified. 

But water gas has other advantages. One of these is 
the ease with which the fuel is burnt exactly where it is 
required, and the fusion zone is circumscribed within the 
desired limits. Where solid fuel is disseminated with the 
charge throughout the furnace, any irregularity of the 
blast, &c., may cause combustion to creep upwards, 
burning the fuel where it is not only useless, but 
absolutely prejudicial to the proper running of the 
furnace. With water gas this is impossible, for the 
charge contains no fuel. 

A further advantage is the cleanness of the fuel. Water 
gas is not only easily purified from sulphur, which, for 
iron and steel smelting, is of importance; but it is free 
from ash, which for every kind of smelting is an undoubted 
benefit. 

Touching the important question of economy, there 
are, of course, no actual data on which a verdict can be 
formed. Nevertheless there are numerous facts indicating 
the economical superiority of water gas over coke. The 
Dellwick water gas represents the possible utilisation of 
80 per cent. of the calorific value of the fuel; it can be 
stored without deterioration; it is a pure and ashless 
fuel; it can be applied without waste, and with almost 
theoretically perfect combustion; it involves no labour 
in charging; it admits of easy furnace regulation and safe 
running ; and, owing to the absence of dust and ash, it 
increases the output, and probably lessens the wear and 
tear of the furnace. Besides these notable differences, 
the water gas supplies on an average about 51 per cent. 
of hydrogen, which, acting as a reducing agent, should 
tend to largely augment the furnace capacity. It is note- 
worthy that in open-hearth steel smelting, and in nume- 
rcus other applications, water gas has proved to be more 
economical than solid fuel. ; 

It would be manifestly unfair were the writer to con- 
clude without referring to the difficulties that attend the 
application of water gas to the blastfurnace. An impor- 
tant difficulty, and one that affects the use of both char- 
coal and of oil, is the inability of such fuel to support 
a heavy ore burden. Even hardwood charcoal is deficient 
in this quality. Petroleum, notwithstanding its successful 
use, especially in Russia, for open-hearth and crucible 
steel furnaces, for puddling and other furnaces, for drying 
ovens, kilns, and cementing furnaces, has so far failed in 
the blast furnace, solid fuel being found essential to the 
necessary loosening of the ore column. How does water 
gas meet this difficulty? As already explained, a high 
charge column, in lead and copper smelting, is merely an 
expedient to attain certain chemical reactions; but these 
are given by water gas without the necessity cf recourse 
to any such means. Hence, in water gas smelting, a high 
ore column and heavy burden are not required. More- 
over the fuel, being in a gaseous form, will penetrate 
when even the oil spray will fail. With fairly coarse ore 
or bricked fines, a furnace of moderate height and width, 
and possibly a double or treble tier of gas inlets, the 
writer thinks that this difficulty will be likely to prove 
more fancied than real. 

As a further objection, it might be thought that the 
gas flame would be too short to properly cover the fur- 
nace area, thus producing merely a local heat immediately 
in front of the inlets. It is, however, stated by Mr. 
Dellwick that this, at least in the case of the open-hearth 
furnace, is not so. When the heat reaches the tempera- 
ture of dissociation of steam or carbonic acid, the zone of 
combustion extends till the furnace becomes equally 
heated, the flame being visible only as it leaves the fur- 
nace. In fact, it has turned out that the only defect of 
the first furnace constructed was that it was too short. 
This corresponds with the writer’s own experience. 

The presence of so large a quantity as 51 per cent. of 
hydrogen in the water gas suggests another difficulty. 
If the hydrogen combines with oxygen low down in the 
furnace, will it not create a highly oxidising atmosphere 
in the upper portion? This depends entirely on the 
volume of the Piast, and can be varied at wil]. By fur- 
nishing the hydrogen with oxygen from the blast, an 
oxidising atmosphere will be produced, and may enable 
more raw ore to be smelted in the charge than is now the 
case. On the other hand, by curtailing the volume of 
the blast and forcing the hydrogen to unite with the 
oxide of the metallic oxides, a very reducing atmosphere 
can be maintained. The presence of the hydrogen, there- 
fore, is really an advantage. 

It is possible that the regulation of the rate of fusion 
to that of reduction may occasion some trouble, which, 
however, practice should enable the smelter to overcome. 

Another point of interest on which, however, it is 
impossible to do more than touch, is the effect of using 
water gas as supplementary fuel to coke. In such a 
case the water gas burnt in the tuyere zone would pro- 
duce carbonic acid and steam, which, ascending through 
the layer of incandescent fuel, would practically be re- 
converted in water gas. The only advantages a such a 
combination would be an intense local heat in the fusion 


zone, with @ heating and highly-reducing atmosphere: in 
the upper portion of the-furnace. 

-There are so many possibilities opened ‘u the 
invention of improved water gas, that it is to 0 
that some serious trials of the value of this fuel for blast 
furnace smelting will at length be made. 


THE DEPTH OF GIRDERS. 


Ir has often perplexed outsiders why so great a diver- 
sity should exist, not only between the general appearance 
of similar engineering and architectural structures, but 
in the relative proportions of the principal ‘dimensions, 
It certainly does appear as if no rule, even one allowing 
considerable latitude of observance, was adhered to or 
regarded by the different designers. This absence of any 
conventional or professional standard, or if it does obtain, 
the neglect of it, is especially conspicuous to the trained 
eye in the serious discrepancy that so frequently prevails 
in the various ratios allotted to the relations between the 
span and the depth of girders. While, on the ove hand, 
it would be asking too much to expect that this ratio 
should be constant for every type of truss and girder, it 
would not, on the other, be unreasonable to arrive at the 


decision that a fair uniformity of proportion could. be. 


adopted for girders or trusses of the same or very similar 
description subjected to the like conditions. It may be 
at once stated that this presumably desirable unanimity 
never has existed in phacwnerman modern times, and 
possibly never will, but, as will be presently shown, we have 
recently made considerable advances towards it for many 
valid reasons. Several causes have contributed to this 
want of a recognised standard; for it must not be sup- 
posed that so important a subject has not received that 
useful investigation and analysis to which it is entitled. 
From these theoretical researches results have been 
deduced, which, though depending upon some assump- 
tions the truth of which may be doubtful, have neverthe- 
less been productive of real and effective values for the 
proportion of the span and se. i of girders. But, un- 
fortunately, when these formule are applied to actual 
working designs, they require so much modification as to 
cause a very appreciable difference between the dictates 
of theory and the necessities of practice. Obviously the 
greater the margin of discrepancy in this respect, .the 
greater its influence in promoting that lack of uniformity 
we are now considering. Presuming the span, rate of 
loading, and type of structure to be as nearly identical as 
circumstances will permit, there yet remain other con- 
ditions which, in comparing two examples, must be separ- 
ately taken into account. 

It may be accepted as an axiom in construction that 
the economic depth of a girder or truss is that ratio of 
the span to the depth which will make the aggregate of the 
stresses as small as possible, and consequently reduce 
the weight of the material toa minimum. It is evident 
that for every description of girder an economic depth 
can be found, as can be readily demonstrated by tracing 
the influence which the depth exercises upon the different 
members of the design. The stresses and quantity of 
materials in the flanges or chords vary directly with the 
depth, so that if this were the only point to be attended 
to, and the argument were pushed to the extreme, the 
absurd conclusion would be arrived at that the deeper the 
girder the better. Against this gain attending an increase 
in the depth, must be set.the counterbalancing disadvan- 
tage that the quantity of material in the webis augmented 
and not diminished by the same cause. A little explana- 
tion may be perhaps permitted here, as the relations 
between the depth and the web of girders are at first 
sight a little paradoxical. As a matter of calculation, the 
depth of a girder or truss does not enter into the equa- 
tions either as a factor or as a simple quantity used for 
determining the stresses upon the members of the web. 
In a plate girder, the shearing stress is the controlling 
agent, and in an open web girder, the stress upon the 
diagonal members varies directly as the co-secant of the 
angle which the inclination of the bars of the web makes 
with the horizontal. This detail, which is ‘an important 
one, will be further referred to when we discuss the 
manner in which the length of the panel is affected by the 
question of the depth. 

It has been assumed that in the case of plate girders 
the economic depth is only even theoretically attain- 
able when the weight of the web is equal to the weight 
of both flanges, a condition rarely fulfilled. Another 
statement is to the effect that, whef the flanges of the 
plate girder are equal in area, the value of the economic 
depth, which is not difficult of calculation, should be such 
as to assign to the web about three-quarters of the whole 
amount of material. It should be remembered that of 
all types of girders the plate is par excellence the one 
whose real depth is determined far less by theoretical 
than by purely practical considerations. These latter fix 
the thickness of the web-plates for girders of the ordinary 
span of those structures within fairly closely-defined 
limits, which may be put at between jin. and gin. The 
thickness of the web plates may be reduced towards the 
centre of the girder, but in any case should nct be less 
than jin. We have seen many girders of this description 
in which the thickness has been cut down to ;in. or 
even }in., which we do not think is advisable, even when 
steel is used instead of wrought iron. There is then no 
margin left for the inevitable deterioration and the corro- 
sion of the material, and it is well known how large surfaces 
of metal, exposed toclimaticand otherinjuriousagencies, are 
prone to scale. It is the necessity for employing so large 
an extra quantity of material to stiffen the webs of large 

late girders, which not only regulates their depth, but 
i for good and all put a definite limit to their economic 
span and utility. Plate — except, perhaps, for 
swing bridges, where they have been erected ‘with spans 
not far from 200ft. in length, will probably: never “exceed 
the latter limit. They are peculiarly well adapted to the 
swing principle. They are always built of less depth than 
trusses, and are much more rigid under the continua) 


« 
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“ depths without the question of panel lengths. 
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reversals to which they are exposed than the open web 
type of girders. In addition, their construction is of a 
wery simple character, they are rapidly erected, and in 
Cost will compare favourably with that of their rivals. 

In open-web girders the same practical conditions 
obtain as in the solid-sided system, but to a much less 
extent, as appears from the greater margin prevail- 
ing between the maximum and minimum ratios of 
span to depth. It will not only be useful generally 
to point out upon what varying conditions the value 
of the theoretical economic depth of girders and trusses 
depend, but the information will very materially facili- 
tate an explanation of the cause of the want of uri- 
formity in the design of those structures. In the first 
place, the economic depth will depend upon the compa- 
rative ratio of the live and dead loading; secondly, the 
details of construction will affect it; and, thirdly, the 
material used; but as steel has supplanted all other 
materials in the structures under consideration, this 
factor of disturbance may be omitted There remains 
yet the effect of panel length in trusses, which in American 

ridges are frequently of very large dimensions, to be 
taken into account. Theré are two principal methods by 
which the panel length’ may be determined. It may be 
‘fixed independently of any other data except that of the 
amount of loading to be concentrated upon it. This isa 
defective mode of adjustment, and might, if carried to 
an extreme degree, throw very serious stresses upon the 
diagonal members of the web. The preferable plan is to 
first ascertain the most suitable angle for the inclination 
of the web braces, whether dictated by economy or other 
reason, and regulate the number of panels in the truss 
accordingly. Should this length be found to be incon- 
venient the angle might be altered, but not below a 
certain minimum; or the depth increased so much as 
would allow the original angle to remain constant. In 
other words, the angle of inclination of the diagonals of 
the web should govern the length of the panels, and not 
the length of the panels the angle of inclination. These, 
and other statements in this article, do not apply to 
timber trusses, solid beams, or rolled joists, or girders in 
which the thickness of the web is altogether dispropor- 
tionate to the other dimensions. 

The proportion existing between the quantity of 
material in the flanges and web respectively of a plate 

irder does not hold in the trussed type; for it is well 

nown that the theoretical weight of a plate web which 
may be regarded as equivalent to the net sectional area, 
is one-half of that obtaining in the lattice and truss 
systems. This difference would of itself suffice corre 
spondingly to affect the relative values of the economic 
The 
method adopted in determining theoretically the 
economic depth by differentiating and equating to zero 
the mathematical expression involving the whole of the 
material would be equally available, with some slight 
modifications. It has been shown that while the ratio 
of the depth to the span decreases with the length of the 
span, it increases in proportion to the length of the 
panel. The amount of material in the web will be 
greater than that in the booms, but it decreases 
inversely as the span. There are two general impor- 
tant conclusions which are drawn from the combined 
results of theory and practice. One is that the actual 
economic depth is always considerably less than the theo- 
retical, and if for each particular example a constant could 
be determined, the problem to which we have directed 
attention would be very much simplified. The other 
conclusion is that too great minuteness in calculating the 
theoretical economic depth is superfluous, since the pro- 
cess is not susceptible of exact results. Considerable 
variations in the economic depth are readily made, with- 
out being attended by corresponding changes in the total 
amount of material, owing to the fact that when in the 
mathematical formula a function approaches either a 
maximum or a minimum, the change in its value is com- 
paratively very slight. A difference between the theo- 
retical and the practical depth of 10 or 12 per cent. would 
not be attended by an alteration in the total amount of 
material much exceeding 1 per cent. The results of 
actual experience have most conclusively shown that the 
total weight of girders varies, ceteris paribus, but little, 
with a range of depth to span from one-seventh to one- 
tenth. Is it any wonder that with so liberal a margin 
uniformity of proportion in girders and trusses should be 
conspicuous by its absence ? 

If, while the angle of the inclined members of the web 
be maintained constant, as already pointed out, it becomes 
desirable to increase the depth of the truss, it is obvious 
that the length of the panels must be at the same time 
proportionately augmented. A certain amount of 
economy does accompany a combination of long panels 
with increased depths, but there are compensating dis- 
advantages which must be provided for which materially 
reduce this gain. The chief item in these is the addi- 
tional amount of metal needed to stiffen the long unsup- 
ported flange bays and the inclined compression members 
of the web. That there is a limit to panel length and to 
consequent concentration of stress is sufficiently indicated 
by the great Chepstow truss which has a span of 800ft.. 
a depth of one-sixth of this dimension, with the minimum 
number of panels, equal to three, each 100ft. long. This 
truss in point of economy is inferior to other types of very 
similar spans, which are designed upon more usual, and it 
might be said, perhaps, on more reasonable lines. Itis not 
surprising, therefore, that it is generally acknowledged 
that no rule universally applicable can be deduced 
whatever method may be pursued, for the value of the 
economic depth, which depends upon so many variable 
and frequently discordant conditions. The ratio of depth 
to span adopted in actual examples of girders and 
trusses has a far wider range than from one-seventh to 
one-tenth, and may be taken, as extremes, from one-fifth 
to one-tenth. In{the early days of bridge building 
in England one-twelfth was a proportion com- 
monly adopted, and no doubt owed its popu- 
larity to the fact that it was the usual depth 


employed in plate girders, which for some time held 
their open-web rivals at bay. This temporary success 
was probably on the principle of ‘ give a dog a bad name 
and hang him,” due-to the condemnation passed upon 
lattice and truss girders by the Commissioners appointed 
to inquire into the application of wrought iron to railway 
bridges. They reported that open-web girders were of 
doubtful merit. American engineers were the first to 
recognise the advantage of deep trusses, and it is 
to them that we are indebted for the increase found 
in our own bridges. We do not, however, go to the 
extreme lengths that our friends do, who sometimes use 
a ratio of one-fifth. A greater proportion than one- 
seventh of the span is rarely employed in England, and 
there are but few trusses built heie of that depth. One of 
the most notable of that dimension is the independent 
central girder of the Forth Bridge. The values of the 
economic and the actual working depth appear to 
approach each other between one-seventh and one-eighth 
of the span, but these proportions would evidently not 
apply to plate girders, for which a ratio of one-tenth is in 
every respect exceedingly well adapted. If the weights 
of two girders of the same type be accurately calculated, 
by making the theoretical depth of the one from 10 to 20 
per cent. greater than that of the other, the difference in 
the actual weight will be found to be a mere fraction of 
that existing between their respective depths. 


PRIME MOVERS AT THE PARIS EXHIBITION. 
No. VII. 
CARELS FRERES, GAND. 

AN interesting horizontal engine is exhibited running in 
the Champs de Mars Machinery Hall by the Belgian 
firm, Carels Fréres. Detail drawings of this will be pub- 
lished in these pages shortly. The engine drives a three- 
phase alternate current dynamo of 3000 volts and 120 
amperes in each phase. 

The speed of the engine and dynamo is 100 revolutions 
per minute, the latter being placed direct on the crank 


Fig. 1-SUPERHEATER 


shaft. The engine is two-cylinder compound, the cylin- 
ders placed tandem, the low-pressure nearest the crank, 
and the other behind it. The cylinder diameters are 
650 mm. and 1050 mm., with a stroke of 1150 mm. The 
normal cut-off in the high-pressure cylinder is 23 per 
cent., so that the whole range of expansion is 11}. With 
this cut-off and an admission pressure of 12 atmospheres. 


Fig. 2-CARELS FRERES’ 


the indicated horse-power is 1050. The cut-off in the 
low-pressure cylinder is kept constant at 45 per cent. 
With a high-pressure cut-off of 35 per cent., 1250 horse- 
power is developed ; but a much higher power may be 
obtained, as the gear allows admission up to 70 per cent. 
of the stroke. The condenser is an injection one, giving 
a vacuum of ;4 atmosphere. The air pump lies hori- 
zontally underneath the floor level, and is driven by an 


inclined connecting-rod from a return crank overhun 
from the main crank pin. The pump has a diameter o' 
450 mm., and a stroke of 500 mm. 

With saturated steam of 8 atmospheres pressure— 
which is lower than that used in the Exposition—this 
engine as tested consumes 6°3 kilogs. = 13°9 lb. steam — 
per horse-power; but if steam of the same pressure, 
superheated to 250 deg. Cent., be used, the consumption is 
selesed to 5°7kilogs. The firm constructs a special 
form of superheater, consisting of a cylindrical case of 
weldless steel tubes, placed close to the boiler. This is 
illustrated in Fig. 1. A part of the gases of combustion 
are taken through this superheater instead of being led 
to the flues surrounding the cylindrical steam reservoirs 
forming the upper part of the water-tube boilers. High 
temperature gases are thus used for the superheating, 
which appears to be efficient. The results of the tests 
made by the firm are resumed in the statement that 
superheated steam in a single-cylinder engine requires a 
less consumption per horse-power hour than the best 
compounds take with saturated steam of the same pres- 
sure; and that similarly a compound engine fed with 
superheated steam takes a less quantity of steam than 
the best triple-expansion engines supplied with saturated 
steam. 

Both cylinders are steam-jacketed on their side walls, 
but not on the end covers. The piston-rod is carried 
midway between the cylinders by a half-bearing on a 
swivel support, and well lined with white metal. This 
bearing is 600mm. long. This plan of carrying the 
weight of the rod and part of that of the pistons has con- 
‘siderable effect in saving wear in the glands, and seems 
to be popular with many continental engine makers. 

The piston-rod is of the same diameter, 150 mm., 
through both cylinders. The crosshead pin is 200 mm. 
in diameter, and the crank pin is given a diameter of 
190mm. The crank shaft main bearing has a diameter 
of 400 mm. by 750 mm. length, and is lined with white 
metal. Round this main bearing is arranged a cold water 
circulation, which, however, does not appear to be re- 
quired to be kept in action. 

The governor is an ordinary Porter. It regulates the 
cut-off in the small cylinder only, and does so by shifting 
the position of the disengaging thumb or roller, which 
remains steady except when change of speed occurs. All 
the valves are double-beat equilibrium lift valves. 

One excentric only suffices to drive each pair of admis- 
sion and exhaust valves. The excentric rod slopes 
downwards at 45 deg., and driyes with a direct positive 
movement the exhaust valve lever. From a pin on the 
tail piece of the excentric sheaf the motion is taken cff 
for the main rod of the steam valve gear, which slopes 
upwards at 45 deg. Its motion is therefore 90 deg. 
ahead of the exhaust rod motion in phase, and is cf 
slightly smaller range. The upper end of this main rcd 
is guided by short radius links, and carries the trip-pallet 
in the shape of a bell crank. The horizontal arm of the 
bell crank is acted on by the disengaging thumb, which 
takes the form of a hardened steel roller. In the case of 
the high-pressure admission valves this roller is mounted 
on a short arm keyed to a shaft rotated through a small 
angle by the governor when the speed changes. The 
vertical arm of the bell crank carries the hardened steel 
plate of the trip, and the weight of the horizontal arm 
alone without the aid of a spring keeps the pallet in gear 
until tripped by the roller-thumb. This form of trip 
gear is one of the simplest shown in the Exposition, and 
it works remarkably smoothly. There is no trip gear cn 


HIGH-SPEED ENGINE 


the low-pressure cylinder admission valves. Here the 
lever receives a positive continuous motion, and its inner 
end is pinned direct to the valve stem, so that both move 
continuously together. This pin forms the fulerum cn 
which the lever turns so long as the valve rests on its 
seat. The under side of the lever has formed on ita 
case-hardened heel of special curved form. Below this 
lies a flat plate of tool steel. At a certain point of the down 
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stroke this heel comes into contact with the plate at a point 
relatively near the valve stem. This point now forms 
the fulcrum on which the lever turns, wakthe valve begins 
to lift. As the valve lift proceeds, the touching point of 
the lever heel rolls backwards 
on the flat bearing plate, so 
that the fulcrum recedes 
from the valve stem and 
approaches the top of the ex- 
centric rod. Thus the lift of 
the valve begins with a low 
velocity, which increases as 
soon as it has left its seat 
and gives a quick opening. 
Similarly in the descent of 
the valve the closing is quick 
at first, but finishes at a 
relatively Jow velocity, thus 
avoiding shock and noise 
during the seating. After the 
valve is seated the lever 
continues to rise free of the 
bearing plate. In its subse- 

uent descent, previous to 

e beginning of the valve lift, 
the lever also takes its seat 
upon the bearing plate quiet- 
ly, because the first contact 
is at a place where the velo- 
city is low. In this engine 
this form of valve gear is 
used for constant cut off. 
We will shortly have occa- 
sion to describe a Hungarian 
engine in which it is modified 
so as to give a variable cut- 
off. In the Carels engine 
the flat-bearing plate for the 
lever has its upper acting 
surface inclined to the hori- 
zontal. This inclined posi- 
tion has a kinematic justifica- 
tion, because it results in the 
fulcrum not only rolling 

- backwards and so changing 
the ratio of the speeds at the 
two ends of the lever, but also 
at the same time rising in 
level, which rise  contri- 
butes an additional upward 
velocity to the valve. The 

as a whole is consider- 
ably simpler in the number of working parts and work- 
ing joints than the Sulzer, of which it is a development. 

The same firm makes various other styles of horizontal 
engine :—-Single-cylinder up to 75 horse-power; com- 
pounds with two parallel cylinders placed at either side 
of the fly-wheel; and triple-expansion three-cylinder 
engines with the first and second cylinders tandem on 
one side of the fly-wheel, and the third cylinder parallel 
to these on the other side. 

At the Paris Exposition they have also several small 
high-speed vertical engines. These are single-acting, with 
the pressure constantly maintained in the downward direc- 
tion on the crank pins. Fig. 2 gives an outside view, and 


Fia. 4. PISTONS AND SLEEVE 


Fig. 5 a vertical section, of one of these with four cylinders 
arranged in tandem pairs, the engine being a double-com- 
pound one with cranks at 180deg. At 10 atmospheres boiler 
pressure, a condenser vacuum of 650 mm. mercury, and 
a speed of 370 revolutions per minute, it developes 209 
indicated horse-power, the cuts-off in the small and large 
cylinders being 48 and 58 per cent. of the piston stroke. 
The stroke is only 200 mm., so that the piston speed is 
74 m. = 247ft. per minute. Thus the engine can only 
be called a high-speed one in respect of its rotational 
velocity, the piston speed being decidedly low, and only 
half of it being effective on account of the single action : 
that is, the effective piston speed is only 124ft. per 
minute. Under these conditions it is said to use 
8°6 kilos. = 19]b. steam per indicated horse-power hour. 
The diameters of the cylinders are 800 mm. and 430 mm.; 


that of the crank 2 115 mm. by 180 mm. in length; 
and that of the shaft main bearings 120 mm. by 800 mm. 
in length. The shaft runs in an oil bath. mg gun- 
metal sleeves are used in the cylinders in place of stuffing- 


Fig. 3—HIGH-SPEED ENGINE 


boxes. These are internally grooved with numerous 
small ring grooves, in which light hemp packing is placed. 
One of these sleeves is seen in Fig. 4, which shows also 
that the larger piston is kept in place on the rod by being 


Fiz. 5—CYLINDRICAL VALVES 


forced on under hydraulic pressure, and without key or 
nut. 

The valves are rotating cylinders. There are two such 
valves cast together in one piece of hard cast iron, and 
rotating in gun-metal cylindrical seats. They are shown 
to larger scale in Fig. 5, These two valves completely 


serve the four cylinders, and they are mounted on a 
vertical shaft driven from the c shaft by bevel gear- 
ing. They are 230 mm. in diameter. Toensure complete 
ance of the side steam pressures, all the ports are 
duplicated in equal opposite pairs. As the cylinders are 
also duplicated, these equal opposite ports conveniently 
serve the two pairs of cylinders, :the valve being placed 
centrally between these. It results also that the ro 
speed of the valve need be only half that of the c 
shaft, and the bevel driving gear reduces in this ratio. 
The steam enters through a separator into chambers 
forming very deep hollow top covers to the cylinders. 
Thence it enters the top central chamber of the valve 
through side ports in the seating and in the valve, It is 
not admitted direct through an open valve top, in order to 


Fig. 6—-VAL\E SFINDLE BEARING 


preserve yertical steam balance. The same construction 


is. carried out in exhausting from the large cylinder 
through the bottom central chamber of the valve. From 
the top chamber the steam is led to the small cylinders 
by opposite ports, and it exhausts from these through two 
other opposite ports at the same level in the valve—but 
through the same ports in‘the seating and cylinder cast- 
ing—into the middle chamber of the valve, whétice it has 
free access into the lower endsof the smallcylinders. These 
lower ends and the middle valve chamber form a large 
intermediate receiver. Thence the steam passes into the 
large cylinders by two opposite ports in this middle valve 
chamber. It exhausts from these cylinders by passing 
through the same ports in cylinder casting and valve seat- 


Fig. 7—TRUNK GUIDES 


ing, through two other opposite ports in the valve at 
the same level as the admission ports, but leading to the 
bottom central valve chamber. From this it escapes by 
side ports, as already mentioned. Above the top dia- 
phragm of the valve, and below its bottom diaphragm, 
there exists intermediate receiver pressure, and as these 
are of the same diameter there is accurate vertical balance 
of the steam pressures on the valve, except for the area 
of the shaft cross section. This shaft runs in a ball- 
bearing footstep, and the top of the valve is also provided 
with a ball-bearing running on the lower face of a plate 
held down by a spring. This latter is intended to allow 
easy expansion of the valve when it gets heated. The 
lower ball bearing is shown in Fig. 6. The trunk guides 
are seen in detail in Fig. 7. The crossheads form 
pistons, enclosing an air cushion, assisting the continu'ty 
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of the downward pressure throughout the revolution in 
spite of the retardation of upward momentum at the end 
of the upstroke. 

A neatly enclosed and compact horizontal spring 
governor—Fig. 8—is screwed on to the free end of the 
shaft overhanging the bearing, and operating a cylindric 
throttle valve moved by the rotary motion only of its 
spindle, there being no axial sliding of this spindle in its 
stuffing-box. 

When the engine is condensing, as is that whose 
dimensions we have given, the main shaft is geared by 


19) 10 
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Fig. 8 CPRING GOVERNOR 


spur wheels in the ratio of 8 to 1 to a parallel shaft, from 
which the air pump is driven. 

This vertical design shows that much thought has 
been spent over the details. As the engine does not run 
at the Exposition, we cannot say whether its efficiency 
in action corresponds with the amount of labour spent 
upon it in the design. 

HUNGARIAN STATE ENGINES. 


Although every Englishman knows how widespread, 
outside his own country, is the system of State railways, 
and although many British engineers would, from the 
professional point of view, like to see our railway system 
taken over by the Government, it is not at ail commonly 
recognised that many of the large continental Govern- 
ment railway workshops have for years carried on not 
only the manufacture, but also the sale as well, of 
machines which cannot be classed as railway plant, and 


Government has made much greater advances in the 
public organisation of work than it has among the 
nations usually considered democratic. Some people 
think this the result of “ paternal government ;”’ while 
others, asserting that Government action is always 
in the long run forced and guided by the mass of 
public opinion, no matter what particular traditional 
garment and outward form the government may 
assume, hold that this socialistic and communistic 
development bears a simple proportion to the age of the 
civilisation of the nation in which it appears, and that, 
whether right or wrong, it is inevitable that it should take 
a greater development in Britain and her Colonies and 
the United States as the Anglo-Saxon race becomes older 
in its civilisation. 

Whatever the true philosophy of the matter may be, it 
is interesting to take a glance at some of the products of 
Government industrial activity abroad. A very pretty 
minor example of it is shown in the Exposition by the 
Hungarian State Railway, under the auspices of their 
chief engineer, Frederic Balassa. There is not much 
difference between the two words ‘lokomotiv’’ and 
‘“‘lokomobile.” The former refers to distinctly legitimate 
railway work; the latter to work not so considered by 
English engineers. We are informed that the Hungarian 
State Railways Works only undertake such kinds of work 
as is not carried out to any material extent by competing 
manufacturers within the State, and in such industries 
the creation of which within the State it is desired to 
encourage. Thus, in respect of such industries, the State 
workshops are really national schools. The exhibit referred 
to is a semi-portable engine of very neat and tidy appear- 
ance, which we illustrate below. It is called 20 nominal 
horse-power, but develops 70 indicated horse-power non- 
condensing at 140 revolutions per minute and 12 atmos- 
pheres steam pressure. Itis a compound engine with cylin- 
ders 225 and 338 mm. in diameter placed tandem. The stroke 
is 400mm. The length of the boiler is 6,4; metres, and 
the weight of the whole machine (empty) is under 15 
tonnes, which is a small size for this horse-power. The 
heating surface is 48 square metres, mostly made up in 
76 tubes of 60 mm. diameter, and 2°8 metres long, but 
also largely contributed to by a flat-topped fire-box 1°8 
metre long. The fire-grate shown in the drawing, 1°3 
metre long, is intended for coal burning; but for wood, 
the grate is sunk to a lower level and slopes steeply from 
front to back. Ample space is provided at the back of 
the fire-box beyond the bridge for secondary combustion 
maintained by air admitted at the back of the ash box. 
The tubes are sloped slightly upwards, being 1}in. higher 
at their smoke-box end than at the fire-box tube plate. 

The two pistons are on one rod, which is carried 
through the back cover—a somewhat unnecessary arrange- 
ment in so small an engine. The small cylinder, which 
is placed nearest the crank, is steam-jacketed. The 
crosshead and connecting-rod are of ample size and 
simple design, and the crank-shaft plummer blocks give 
large bearing surfaces and are very rigid, although of 
light weight. The two are cast together in steel of large 
outside dimensions and well ribbed, but of comparatively 
small thickness. They are riveted on the boiler shell. 
A similar cast steel cylinder bed-plate is riveted on the 
shell, and the cylinders are bolted down to this through 


strength. The shaft carries two fly-wheels, 1600 mm. 
diameter by 300 mm. wide, each weighing about ;’5 tonnes. 
The shaft carries one excentric only, driving one valve 
rod made in three pieces connected by swivel joints. 
The second part of this valve rod carrying the high- 
pressure valve, which is of the Rider semi-cylindric 
pattern, is rotated by the governor so as to alter the 
high-pressure cut-off; but this rotation is not communi- 
cated to the further part of the length of the rod drivin 
the low-pressure fiat slide, which gives a constant cut-off. 

On an ‘‘ uncooked” test this engine, working without 
condensation, consumed 11} kilos. = 25 Ib. dry saturated 
steam per horse-power hour—a figure which has all the 
advantage of being easily credible not possessed in these 
days by every pra ilar report of an engine test. 


NEWFOUNDLAND IRON. 


REFERENCE has been made in these columns to the 
establishment at Sydney, Cape Breton, of a large iron and 
steel enterprise. We hear now that rapid progress is being 
made with the works, and as they will be, when completed, 
among the largest in the world, with a capacity for influencing 
markets to some extent, their advent at the producing stage 
will be an event of no inconsiderable significance. The 
annual output will run, it is anticipated, to about 600,000 
tons of pigiron. Four blast furnaces, each with a capacity 
of 400 tons daily, are installed, as well as 500 ovens for the 
manufacture of coke. Steel mill, blooming outfit, rolling 
mill, &c., will be installed. Provision is being made also for 
the addition of a complete shipbuilding plant, to undertake 
the construction of iron and steel ocean-going ships, for 
which the situation is well suited. 

The preliminary work on another smelting plant of equal 
capacity has been started at North Sydney, by a group of 
English and Nova Scotia capitalists. The requisite ore will 
come from Concepcion Bay. The ore deposit is similar to 
the Wabana Mine on Belle Isle, whence the Dominion Steel 
Company derives its raw material, and it is inferred that a 
shrinkage in the profits of the American smelters is therefore 
inevitable during the next few years, for these Canadian 
concerns are further stimulated by the bounty of two dollars 
for every ton of pig iron produced in the country. 

The reference to Belle Isle brings us to the matter of more 
particular interest to the United Kingdom. One of the 
chief reasons which led to the choice of Sydney for the 
operations of the Dominion Company is its close proximity 
to the very rich and extensive deposits of hematite ore at 
Belle Isle. Cape Breton possesses its own supplies of coal, 
and the company has bought up a number of the mines; and 
as limestone is abundant, two most important constituents 
are found right at the doors of the mills. Belle Isle is only 
400 miles from Sydney, with a continuous, unobstructed 
deep-water passage from the one point to the other, the ore 
running into the steamer’s hold from the pier at Wabana, and 
being hoisted out at the pier at Sydney, only a few yards 
from the furnaces. Not much of definite character has 
hitherto been known as to the extent of the Belle Isle deposits, 
but it is now stated that the beds are of red hematite, three 
miles long, and several hundred feet wide, and showing about 
34,000,000 tons in sight above the water. The beds dip down- 
ward at an angle of 8 deg., and it is believed that they 
extend below the seain practically unlimited quantities. 

The mine occupies the northern end of the island, and 
10,000 tons of ore can be loaded in aday. The laden cars are 


have done so without any effective protest from the 
public, in some cases without any protest at all. It is 
interesting to take note of this fact in connection with 
the question of municipal trading which is being fought 
so vigorously in England now, and which will become 
still more prominent in the parliamentary fights of the 
near future. Whichever side one takes, it is useful to 
observe that the question of profitable work undertaken 
by public authorities is not influenced in any degree by 
the political form of government, monarchical or repub- 
lican, bureaucratic or democratic, oligarchical or repre- 
sentative. Under the absolutist monarchies of the 
Contiacut, practical uncer the wing of the 


70 1.H.P. SEMI-PORTABLE COMPOUND ENGINE 


slot holes, allowing of an exact adjustment in regard to 
distance from crank shaft so as to make the clearances 
equal at either end after the boiler has been well heated 
up. This mode of adjustment to allow for heating of the 
boiler shell, which seems the common one on the Conti- 
nent, permits allowance to be made for any angular 


straining or twist arising from heating of the shell. The 
adjustment for simple change of length would be more 
easily made at the 

Steel forgings and steel castings are freely used in the 
construction, and advantage is taken of the heavy forge 
stamps in the locomotive works to produce light stiff 
stampings in place of much heavier castings of the same 


run down an incline, and are upset automatically, their con- 
tents falling into one of ten “pockets” constructed in the 
interior of the pier. Each pocket takes 1000 tons, and can 
be emptied into a steamer’s hold in less than fifteen minutes. 
The Wabana mine is not the only valuable deposit in New- 
foundland, discoveries of hematite having been made at 
several other points on Concepcion Bay, where Belle Isle is, 
proving that the region is largely mineralised, and that many 
veins of ore exist. We are even told, though wedo not know 
on what authority, thatthe development of these other veins 
is to be undertaken within a year or two by “large English 
concerns,” and, indeed, these Newfoundland deposits seem 
worthy of the attention of those English ironmasters who are 
looking about for their sources of ore supply from abroad. 
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ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. 
No, Il. 
THE HELIOS EXHIBIT. 

Tur Helios Company was originally a sort of offshoot 
of Ganz and Co. This policy of establishing works 
in different countries, which share the experience of the 
parent concern, is quite an important feature in continental 
electrical development ; and we will refer to it more fully 
in separate articles. Whether the Helios Company is 
still bound up with Ganz and Co. we do not know 
for the moment, but its work is on the same lines. 

The Helios Company has always had a strong liking for 
slow-running fly-wheel dynamos of very large diameter, 
coupled, of course, direct to the engine. This firm’s 8000 
horse-power dynamo is one of the most impressive exhibits 
in the electrical hall. It is, we think, the largest machine 
there—as the illustration on p. 158 shows, it is over 31ft. in 
diameter. It is the latest example of a type of machine of 
which the Company has made large numbers, of gradually 
increasing size. The Helios Company, indeed, claims to 
be the pioneer in fly-wheel alternators with stationary 
armatures and rotating fields; and, if this is the case, it 
has set an example which is so extensively followed that 
it may be said that all continental engineers are copying 
it. Itis difficult, however, to apportion credit for such 
things fairly. Ganz and Helios were among the earliest 
makers of slow - going 
direct - driven electrical 
generators, and this type 
especially is, in our 
minds at any rate, chiefly 
identified with the Helios 
Company. On the other 
hand, the German, Swiss, 
and Austrian electrical 
engineers copy one an- 
other so carefully, and 
are so completely devoid 
of originality, that it is 
very difficult to distin- 
betweenone maker’s 

esign and another's. 
We do not mean to find 
fault with this particular 
form of want of origin- 
ality. When originality 
means wanton departure 
from a universally ap- 
proved type, without any 
real advantage, as is too 
often the case in this 
comer its exhibition is 
generally not good. 

The large Helios ma- 
chine runs at 70 revo- 
lutions a minute, and 
develops 2000 volts and 
1000 ampéres as an ordi- 
nary alternator, or 500 
ampeéres in three circuits, 
as a three-phase genera- 
tor. It can also 
coupled to give 1500 kilo- 
watts single-alternating, 
and 1200 kilowatts three- 
eg at the same time. 

e object of this arrange- 
ment is to provide an 
ordinary alternate circuit 
for lighting, while the 
three-phase system is 
for motors. To 
a certain extent this is a 
satire on the three-phase 
system, which is sup- 

sed to do everythin 
both in lighting an 
power better than any 
other system. 


The armature consists 
of four castings, which 
were bolted together be- 
fore boring. There was 
difficulty in getting a 
machine to do the work, 
as makers do not stock boring lathes over 30ft. in dia- 
meter. A home-made boring mill was therefore erected 
in the shops of the Helios Company at Ehrenfeld, near 
Kéhn. To avoid springing of the tool holder, it was 
mounted in ball bearings, and arranged to run with no 
perceptible shake, and no vibration. Two tools were 
used, diametrically opposite. 

In order to secure perfectly accurate boring, the 
armature was set up in position and supported on its 
own brackets, so as to take up the exact form it would in 
use. This precaution was not unnecessary, for the 
armature is very large, and there is considerable spring 
in cast iron bolted together into a ring of this sort. Any 
want of truth in the armature means excentric forces due 
to unequal magnetic pull, and in these large machines 
any distortion of that kind has to be very carefully 
guarded against. 

The armature is built of discs, as usual, with gulfs; that 
is to say, holes connected with the air gap by small 
channels to lessen the self-induction of the turns. From 
pole centre to pole centre there are eight conductors. 
To describe the winding we may take sixteen conductors, 
making a age when passed by a point on the magnet 
system. The coils are connected 1-8, 2-7, 3-6, 4-13, 
5-12, 9-16, 10-15, 11-14. This, itis needless to remark, 
is a curious arrangement. It gives three circuits, 1-8, 
2-7, 8-6, forms one of three coils, the inner coil embracing 
a small anglé, 4-13, 5-12 forms the next coil, and 9-16, 
8-15, 7-14 the third. The first and third of these: sets 
make a circuit, and the second is a circuit a quarter of a 


period out of step. These windings are coupled up 
according to Scott’s arrangement, so as to. give mono- 
phase or multiphase output. 

The magnet poles are of circular section, and of cast 
steel, while the fly-wheel which carries them is of cast iron. 
The cores are let into the cast iron to give good magnetic 
connection. The winding is copper strip on edge. This 
is becoming fashionable on the Continent, and it makes 
a very neat and cool arrangement. A winding of this 
sort, except that it was zig-zag round all the magnets, 
instead of circular round each, was used in a large Ferranti 
machine shown at the Inventions Exhibition in 1885. 
Why they were made zig-zag instead of circular no one 
knows. The strip coils used by the Helios Company look 
particularly neat, and lessen the unmechanical appearance 
of the dynamo in one respect by showing metal instead 
of painted cotton. Each magnet has about a volt, and 
there are eighty-four poles. The excitation is provided 
by a separate 40-kilowatt steam dynamo, so that the 
excitation would amount to nearly 2 per cent. of the out- 
put, but this auxiliary machine runs some lamps and a 
motor. 

The exciter is a six-pole machine of the usual type, 
driven by a compact compound condensing vertical 
engine, by F’. Schichau, of Elbing. The exciter is one of 
the few machines with metal brushes. 

The field magnet ring of the main machine weighs 80 tons, 
of which about a quarter are really field magnet, and the 
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whole dynamo 850 tons, in round numbers. A special 
overhead crane had to be put up at the Exhibition to 
handle this machine, as the Exhibition crane could not 
deal with it. 

The machine as a whole looks a little ugly, as the fly- 
wheel is closed in, and presents a large blank revolving 
surface. If the machine had been built in America, or 
even in England, the sides of this wheel would have 
been let out for advertisements; but it looks nearly as 
bad as it is. 

Care was taken to design the magnet poles so as to give 
a sine curve. This seems to us an impossible require- 
ment, as one circuit is unlike the other two, so that a pole 
piece giving a sine curve in one circuit would not in the 
other two. We do not mean that the machine is any the 
worse for that. The object of design in a dynamo is to 
get the best output for a given cost, not to simplify 
calculations by making the curve harmonic. 

The machine is driven by an Augsburg engine. This 
we may describe another time, but not under the head of 
electrical engineering. 


A new electric railway has been opened in St. 
Jehns, Newfoundland. ‘There are seven miles of track and twenty 
cars. The current is generated nine miles from St. Johns. There 
is a chain of four lakes, and from the outlet of the last runsa 
flume for 3300ft., and then a tunnel cut 350ft. through a bluff 
of solid rock. At the end of the tunnel is fixed a steel tube 6ft. 
in diameter: ‘Through this the water flows 185ft. to the power- 
louse, The capacity of the plant is 1600-horse-power. 


WORKMEN'S COMPENSATION AND EMPLOYERS’ 
LIABILITY ACTS. 


THE report has recently been published giving the statistics 
of proceedings under the Workmen’s Compensation Act, 1897, 
and the Employers’ Liability Act, 1880, during the year 1899. 
This report contains as much statistical information as it has 
been possible for the Home-office to collect with regard to the 
working of these two Acts. -The Workmen’s Compensation 
Act, although it provides for complete returns being made to the 
Registrar of Friendly Societies with regard to schemes certified 
by him, contains no provision for any returns as to the general 
working of the Act. The official sources of information 
leave out of account the large majority of cases under 
the Act. The greater part of the cases are settled by agree- 
ment or by informal arbitration, and in these cases no official 
information is forthcoming. It is exactly the same with the 
Employers’ Liability Act, and only approximate estimation 
can be made of the actual number of cases. With these 
exceptions, however, the present return is as complete as it can 
be made, and it is interesting in that it gives returns for a 
whole year’s working of the Workmen’s Compensation Act. 
Last year’s report, to which we had occasion to refer, only 
dealt with the cases which’had occurred between the date 
when the Act came into force—July 1st, 1898—and the end 
of the year. It was, therefore, impossible to draw any useful 
inferences as to the working of the Act. In the present 
instance, however, the returns are much more complete, and 
hence have all the greater interest. The statistics appear in 
a series of separate tables. Table I. shows the number of 
cases under the Workmen’s Compensation Act dealt with 
by County-court judges and County-court arbitrators in 

ngland and Wales during 1899. ‘This table divides the 
numbers of cases into six chief heads, representing the prin- 
a description of employment coming under the Act. 
These are railway, factory, mine, quarry, engineering work, 
and building. Details are given in cach instance as to 
whether the compensation was on account of death, or 
total or partial incapacity. In the case of death informa- 
tion is given as to whether or not the deceased left 
persons dependent on him for support. The total number of 
cases contained in this table is 1347. This number included 
16 applications for termination or redemption of weekly pay- 
ments, and one application for identification by d third party. 
Of these 1347 cases 828 were heard by ajudge ; 98 were heard 
by an arbitrator ; 73 were settled by acceptance of money 

id into Court, and 348 were “ otherwise dispesed of.” This 
is explained as including cases withdrawn, settled out of 
Court, struck out, adjourned sine die, &c. In the result, 
therefore, 999 were settled in County-ccurts, and of these 753 
went in favour of the workmen, and 246 in favour of the 
employer. In 317 cases compensation was awarded, theamcunt 
of all the awards being £40,907 16s. 11d. This number in- 
cluded 92 cases cf incapacity, in 80 of which lump sums were 
awarded by consent of the parties, whilst the others were 
settled by acceptance of mony paid into Court. The total 
amount awarded in the cases where the workmen left 
dependents was £37,904 10s. 11d., and there being 219 cases, 
this works cut to an average of £173 1s. 7d. In 418 cases 
weekly payments were awarded. These included 15 cases in 
which 1d. per week was awarded, and one case in which the 
weekly payment was to be 1 The whole total weekly 
amount to be paid was £205 15s. 9d. There were 169 cases 
of total and 249 cases of partial incapacity in this 418. The 
average weekly allowance in the former case was 10s. 11d., 
and in the latter 9s. 2d. The number of cases under the six 
heads cf employment were as fellows :— 


Railway .. 104 
Factory .. 686 
159 

1347 


The second table gives the number of cases in which 
memoranda were registered in the County-courts, and shows 
the cases which were settled by agreement, which by com- 
mittee, and which by arbitrator. Of these cases, 651 were 
settled by agreement, 89 by committee, and 23 by arbitrator. 
These figures, however, represent only a very small propor- 
tion of the agreements under the Act, and of the decisions of 
committees and informal arbitrators. As it stands, there- 
fore, this table is not of much value fcr purposes of ccm- 

arison. 

Table III. deals with cases under the Employers’ Liability 
Act. This return is made in a form almost exactly like that 
for the Workmen’s Compensation Act. So that one can 
see the distribution of the cases among the six divisions 
of employments, there being in addition another heading, 
entitled ‘Other Employments.” There were in all 505 
cases under this Act. In 153 instances judgment was given 
in favour of the plaintiff; in 91 in favour of the defendant, 
this number including nine cases in which. the plaintiff was 
awarded a weekly sum under Sect. 1 (4) of the Workmen's 
Compensation Act, and 11 cases in which the plaintiff was 
awarded a lump sum under the same Act and section. Only 
one case was removed to a higher Court, while 260 were 
otherwise disposed of—cases withdrawn, settled out of Court, 
struck out, adjourned sine die, &c. Just less than half, there- 
fore, did not get into Court at all. The total amount of 
damages awarded was £10,679 16s. 10d. In 1898 the total 
number of cases in which damages were awarded was 681, 
and the total amount of the damages was £16,853 5s. 2d. 
The average amount of damages in the case of death 
amounted under the Employers’ Liability Act to £114 15s. 9d. 
in 1899, as compared with £173 1s. 7d. in arbitrations under 
the Workmen’s Compensation Act. The number of cases in 
the different employments may be compared as follows :— 


Nature of employment. 1898. 1899. 
Railway .. .. .. @ 12 

Other employments... .. .. 85 .. 


It would appear, therefore, that in mines the Workmen's 
Compensation Act has practically displaced the Employers’ 
Liability Act, and in railway work has taken about half the 
cases. One cannot, however, speak with any amount of con- 
fidence in judging of the figures for the two years in this 
manner, since the number of cases, coming under the heading 
“ Other Employments,” which do not come within the scope 
of the Workmen’s Compensation Act, lras fallen from 85 in 
1898 to 26 in 1899. i 

It is curious to notice;-as‘éne may in Table IV., how the 
numbers of cases vary in different parts of the country. Moré 
cases were dealt within the Bow County-court than inany ther. 
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Here there were 94 cases under the Workmen’s Compensation 
Act, in 55 of which compensation was awarded, and 61 cases 
under the Employers’ Liability Act, in 19 of which compensa- 
tion was awarded. These two, together, amount to one- 
twelfth of all the cases in the 505 County-courts in England 
and Wales. Next to Bow, there were most cases in Liver- 
pool and Birmingham, with 70 each, Southwark with 57, and 
Clerkenwell with 50. In the last mentioned, 31 of the 50 
cases were under the Employers’ Liability Act; and, generally 
speaking, the proportion under this Act is much higher in the 
metropolitan than in the provincial County-courts. In no 
less than 285 out of 505 County-courts no case under either 
Act came on for hearing. 

Tables V. and VI. deal with the question of appeals. In 
England and Wales, under the Workmen’s Compensation 
Act, the total number of appeals was 54. Of these, 23 
were by the workmen and 31 by the employers. Of the 
former, in the case of 5 the appeal was allowed, 13 appeals 
were dismissed, and 5 otherwise disposed of. Of the latter 
11 were allowed, 14 dismissed, and 6 otherwise disposed of. 
Under the Employers’ Liability Act there were ,in all 21 
appeals, 8 of them by workmen and 13 by employers. In 
the case of the former 4 were allowed, 3 dismissed, and 
1 otherwise disposed of. Of the latter 4 were allowed, 
7 dismissed, and 2 otherwise disposed of. 

The returns for Scotland and Ireland are given in separate 


| 


for England and Wales. 


In the case of Scotland there was | report, ‘‘ which is capable of being so used as in many cases 


considerably more litigation than in England and Wales. | to force a settlement on the employer.” Another noticeable 


Taking the number of cases per million inhabitants which 


| came before the Courts, one finds in England and Wales 63, 


and in Scotland 108, under the two Acts. In England culy 
1 case under the Employers’ Liability Act was removed to 
the High Court ; in Scotland 18 were removed to the Court 
of Session. A feature in the Scotch returns is the small pro- 
portion of litigated cases in which the workman wassuccessful. 
In England, under the Workmen’s Compensation Act, out 
of 1347 cases in the County-courts the workman was. defi- 
nitely successful in 56 per cent. of cases, and the employer 
in only 18 per cent. of cases. In Scotland in 292 cases the 
workmen obtained judgment in 34 per cent. of cases, and 
the employer in 28 per cent. It is possible, though, that in 
the cases “otherwise disposed of” the balance may be re- 
dressed. 

In the Glasgow district alone it is known that out 
of 68 cases “ otherwise disposed of’’ 55 were settled out of 
Court in favour of the workman. It is very much the same 
under the Employers’ Liability Act. Out of every 100 cases 
30 in England and only 3 in Scotland were given in favour 
of the workmen. 
of the workmen in Scotland is accounted for in part by the 


| exclusive use of the Scotch procedure, by which cases under 


| the Act are “appealed for trial by jury” after proof has 
been allowed in the Sheriff-court, ‘‘a procedure,” says the ' 


tables, which arc, however, numbered in the same manner as , 


The small number of judgments in favour | 
| were brought into Court. 


| 


feature in the Scotch returns is that in the Glasgow Sheriff- 
court the numbers of claims brought into Court were 140 
and 88 under the two Acts. The numbers in which compen- 
sation was awarded were 39 and 2 respectively. 

Ireland calls for but little mention. There were in all 
59 cases, under the Workmen’s Compensation Act, in 
the County-courts. In only 10 cases was compensation 
awarded. Under the Employers’ Liability Act there were 
9 cases, in which damages were awarded in 3 cases, 
There were 4 appeals under the first Act, 3 by work- 
men and 1 by employers; and 2 under the second Act, both 
by the workmen. Belfast heads the list of cases with 26 heard 
in the County Court. 

As in the report of 1898, the present document urges that 
it would be a serious mistake to treat the number of cases 
which come before the County-courts as representing any 
considerable proportion of the cases in which compensation is 
claimed or paid under the Act. The great majority of claims 
are settled by agreement. In the case of deaths the claims 
are for large sums, and a good many are disputed. Even in 
the case of deaths, however, only 15 per cent. of the claims 
It is difficult to be so accurate as 
regards accidents. In the case of miners, however, the per- 
centage of claims brought into County-courts was only one 
case for every 500. 
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THERE was launched from the yard of R. and W. Haw- | 
thorn, Leslie, and Co., Limited, at their Hebburn Yard on 
Saturday, the 11th inst., the steamship Canadian, the largest 
that has been built by this firm, and the second largest that | 
has been built on the North-East Coast. The s.s. Canadian | 
has been built to the order of Messrs. Frederick Leyland and | 
Co., of Liverpool. Her overall dimensions are 550ft. by | 
59° 5ft. by 47ft., the deadweight capacity is about 11,000 tons ; | 
there is accommodation for over 100 first-class passengers, | 
and on her upper decks stalls protected from the weather for 
« large number—some 820 head—of horses or cattle. She 
has four decks laid, and is divided into ten water-tight com- | 
partments. 

The engines which we illustrate on page 160 were | 
also constructed by Hawthorn, Leslie, and Co., at their St. | 
Peter’s Works. They are of the triple-expansion type, having | 
cylinders 32in., 54in., and 90in. diameter, with a stroke of | 
66in., and are intended to work with a pressure of 200 1b. per | 
square inch, and to develop under sea conditions 5500 indi- | 
cated horse-power, and to give the vessel a speed of 14 knots. | 
There are four main boilers, two double-ended, and two with | 
single ends, the dimensions of the double-ended boilers being | 
15ft. 3in. in diameter by 17ft. 6in. long, and of the single- | 
ended over 15ft. 3in. diameter by 11ft. long. 

The design of the machinery is as simple as it is good. 
Referring to the illustration, it will be seen that the cylinders, | 
frames, condenser, &c., are all separate castings not rigidly | 
connected to each other, thus not only facilitating manu- 
facture and ensuring good and sound castings, but also | 
allowing free expansion, and thereby minimising the strains | 
which are set up by heat and other causes. It is to be added 
that the engines are among the largest of this type made in 
this district. 


destroyed the joiners’, cabinet-makers’, and other such shops, 
as also a large portion of the plater’s machine sheds and tools, 
together with the main power-house and driving engine. 
The rebuilding and re-equipment of these departments forms 
only a small proportion of the general improvement of the 
works as a whole, to which we have referred. In addition to 
the re-erection of the joinery and kindred shops, and of the 
mould loft, all of which embody the latest principles in 
construction as regards standards, roofing, lighting, &c., 
the period which has intervened since the fire has seen in 
the shipyard department the erection and equipment of new 
shops for plumbers, coppersmiths, sheet iron workers, &c., 
a new brass foundry, one of the largest in the country; 
in the engineering department an extension of the engine 
shops by a new bay for erecting purposes; and a new boiler 
shop for Belleville and other water-tube boilers. Then in 
addition to the rehabilitation of the iron-working machine 
sheds, the installing of engines, &c., in the new power-house, 
and of modern machinery in other parts of the works, there 
has been laid down an independent fire service throughout the 
vast establishment, with powerful pumping plant, and a 
thorough system of electric fire alarms. The electric lighting 
of the works has been carried out to greater efficiency in 
various ways, and electricity as a motive power has been 
applied in a variety of directions, while at the same time the 


| installation of hydraulic power has been augmented and im- 
| proved. 


The portion of the ironworking machine sheds which has 
been reconstructed and re-equipped since the fire extends to 
about 220ft. of three bays, the structure being of steel framing 
and glass roofing, erected by Sir William Arrol and Co., of 
Dalmarnock Ironworks. Light and cleanliness are character- 


| istics of this renewed portion of the ironworking sheds, and 


here a number of modern machine tools have been installed. 
The driving engine is of the compound horizontal type, 


| with jet condenser, the makers being Fullarton, Hodgart, and 
_ Barclay, Limited, of Paisley. The indicated horse-power is 


| about 600, and there is a fly-wheel about 20ft. in diameter 


RECENT EXTENSIONS AT FAIRFIELD 
SHIPYARD. 


Tue launch of the Hardinge leaves the building area of 
the Fairfield establishment strikingly vacant ; only two out 
of the eight berths being occupied—one with the armoured | 
cruiser Good Hope, of 14,100 tons displacement, and the 
other the first-class cruiser Bedford, of 9800 tons. However, | 
in the company’s fitting-out basin, to the west of the berths, 
there lie the Cressy and the Aboukir, sister cruisers, of 
12,000 tons displacement. Even with the addition of the | 
5600-ton Hardinge the accommodation of the basin is not | 
by any means overtaxed, this important adjunct to the Fair- 
field yard having been recently improved and extended. 

The Fairfield establishment,* in fact, as a whole, has | 
within the past eighteen months or two years under- | 
gone reconstruction and re-equipment in many of its | 
most important sections. Its capacities as regards building | 
accommodation are thus seen to be only very partially | 
requisitioned at present. This has been partly due to | 
reconstruction entailed by the disastrous fire of about two 
and a-half years ago, but it is also in large measure owing | 
to that natural and constant expansion and improvement | 
which almost necessarily accompany efficient and economical | 
work in immense and up-to-date industrial establishments. | 
Our Clyde representative having some time ago visited Fair- | 
field and been courteously shown through the departments 
which have been re-erected and extended, and had the new | 
features of the establishment pointed out, it has been | 
thought his notes on the visit might be of interest to ship- 
building and engineering readers. The fire referred to 


* See descriptions in issue for July 28rd, 1897, page 75 ; and August 9th, 
1895, page 129 


by 6ft. Gin. width of rim ; the belts taking power to counter- 
shafting for joiners’ shops and other machinery being 22in. 
wide. 

The new joiners’, cabinet-makers’, and yard patternmakers’ 
shops are embraced in one building, measuring 240ft. by 


| 150ft. There is a ground and a first floor, buf the latter is 


only partial, because in the centre of the building, for 120ft. 
by 50ft., there is a well, open right to the roof. The 


| joiners’ shop proper occupies the whole of the ground floor, 


and on the first floor, all around the well, and enclosed, are 
ranged the gunnery, pattern-making, cabinet-making, and 


| polishing shops. All the shafting for driving the machine 
| tools is carried in a pit under the floor, which runs the com- 


plete length of the building. The whole place is thus 
rendered remarkably clear and open. 

’ In connection with this section of the Fairfield workshops 
it is of interest to note that thorough precautions against 
fire have been adopted, this including the installation of 
an automatic sprinkling fire service, regarding which some 
particulars may here be given. Both flats are fitted through- 
out with an installation of “Titan” automatic sprinklers 
embracing nearly 1000 heads. These are designed to act 
immediately a temperature of 160 deg. is exceeded in their 
region, and each head operates upon an area of 20ft. circular. 
The installation is supplied from three different sources, viz., 
(1) Direct from Corporation main water pipes; (2) from a tank 
elevated 15ft. above the ridge of the building and close to it ; 
3) from a powerful quadruple-acting steam pump, drawing 
water from the Fairfield fitting-out basin. The tank is 
cylindrical in shape, and contains 7500 gallons of water, 
equal to 38 tons. The bottom of the tank is 53ft. above the 
ground level, and it is supported on a tower composed of four 


wrought iron lattice legs and girders. The tank being fitted 
with a ball-cock, and open to the Corporation pipes, is kept 
constantly filled, but in the case of pressure in the Corpora- 
tion mains falling below 23 1b. per square inch the superior 
head in this tank opens a back-pressure valve near the entrance 
to the installation and closes the back-pressure valve on the 
Corporation main, thus giving a supply to the sprinkler 
heads until the 7500 gallons contained in the tank are run 
off. The three supply systems are each governed by a back- 
pressure valve, the highest pressure predominating. In the 
special fire service throughout the works, it may be stated 
that in addition to the ordinary supply from the Corporation 
main there is the quadruple-acting ram pump, drawing. water 
from the fitting-out basin, working at a pressure of 200 lb., and 
capable of throwing water in fin. jets to a height of 80ft, at 
many points throughout the works. A complete system of 
piping exists in connection with numerous prominently- 
marked hydrants, as well as with the sprinkler installation, 
and as steam is kept up constantly, the special pump can be 
set in motion at any time. 

The main supply of steam for engines and isolated machine 
tools throughout the reorganised portions of Fairfield Yard 
is now obtained from a battery of four Babcock and Wilcox 
water-tube boilers recently installed. Three of the boilers 
are each fitted with a chain-grate stoker driven by a small 
donkey engine. The fourth boiler is fired through the 
shaving and wood furnace; all refuse of this nature being 
mechanically conveyed from receptacles in the floors of the 
wood-working shops, to which the Babcock boilers are 
contiguous. 

The new shop for the building up of Belleville water-tube 
boilers runs parallel with the north ends of the engine and 
boiler-shop bays. It is 300ft. long by 65ft. in width. On dwarf 
foundation walls of brick are wrought steel standards of about 
35ft. in height, carrying girders on which runs a 25-ton 
travelling crane.. The roof framing is of the light steel struc- 
ture, and combined iron and glass covering, as prepared by 
Sir William Arrol and Company, and the sides are mainly 
corrugated sheet. Mounted tostandards at suitable distances 
are hydraulic radial cranes with elevating cylinders. Electric 
arc lamps are dispersed throughout the shop. . At the time 
of our representative’s visit the floor was very largely occupied 
with the Belleville boilers in the advanced stage of construc- 
tion for the cruisers now lying in the fitting-out basin. 

The new bay for erection purposes added to the already 
existing series of bays comprising the engineering works is 
of the same order of construction as the Belleville shop just 
described, Arrols also being the constructors in this case. 
Height in the case of this extension was more the desideratum 
than floor area. The new shop is of such a height and roof 
clearance that pits, and the disadvantage attaching to their 
use, are obviated. The shop measures 60ft. in height to the 
bearers carrying the overhead crane, and is 300ft. in length 
by 60ft. in width. The overhead travelling crane is rope- 
driven, of 50 tons capacity, supplied by Chaplin and Company, 
Glasgow. At both sidesof the shop are a number of hydraul?é 
wall radial cranes, mostly of 5 tons capacity. 

The new brass foundry is situated some little distance west 
of the new erecting shops, and in line with the west side 
of the fitting-out basin. It is a substantially-built brick 
erection, with light steel and glass roof in three bays—one 
central bay of about 35ft. in width and two sidewings of 20ft. 
width—and the length is about 200ft. Amongst the largest 
brass foundries in the countries, it is also the best equipped. 
It is served by two overhead travellers, one of 30 tons by 
Chaplin, and one of 15 tons by Vaughan and Son, Manches- 
ter. There is also a number of swing cranes mounted to the 
standards marking the bays; one by Arrol of 6 tons, and a 
number of 3 tons. Stoves of 15 tons-and 8tons capacity, and 
a large number of crucible stoves and roomy moulding area, 
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are features arresting attention here, and in addition to 
being lit electrically, electric motors are also installed, driving 
driving saws, grindstones, &c. 

Of the electric lighting and power applications throughout 
the works generally, and of the generating plant, a few par- 
ticulars may be given. In the main dynamo house, which is 
contiguous to the sawmill and derives some of its power from 
the sawmill driving engine, there are installed four Holmes’ 
“Castle” dynamos, each 110 volts 420 ampéres, driven by 
two vertical high-speed engines, by Ransomes, Sims, and 
Jefferies, and so arranged that either of the engines can be 
coupled to any one of the dynamos. This installation sup- 
plies the electric light largely fitted throughout the shipyard 
sections of the works, and in conjunction with another 
dynamo by Clarke, Chapman, and Co., of 110 volts 750 
ampéres, with sliding rails and shunt-regulating resistance, 
situated in the yard power-house, and driven by the main 
engines there, furnishes power for numerous portable drilling 
machines of the “ Kodolitsch,” Rowan’s patent and Siemens’ 
types, mainly of 1} horse-power. Besides being used as drills, 
these machines are employed cutting out holes, a 63in. hole 
through a jin. plate being made in nine minutes, and forty- 
four 5in. holes in one working day. The dynamos are 
occasionally used in softening Harveyised armour plates for 
special purposes. The sawmill driving engine actuates a 
“Castle” dynamo, 110 volts, driving the machinery and 
grindstones in the saw-repairing shop by a “ Lundell” motor 
of 10 horse-power. Arrangements are also made whereby the 
vessels under construction are lit electrically, are ventilated 
by fan motors of $ horse-power each, and are kept free of 
water in the bilges and cleared in compartments which have 
been subjected to hydraulic test, a 4in. centrifugal pump 
being used for the latter purpose. 

The outfitting basin, which, as already mentioned, has 
recently been enlarged, deepened, and rendered more 

rmanent in character, is now 850ft. in total length 
by 275ft. in width, and, in addition to the wharfage 
along its eastern side, where there is the 120-ton sheer- 
legs and other lifting appliances, the western side has 
been consolidated, and wharfage erected for over 730ft. in 
length. A steam travelling jib crane by Grieve and Co., 
Motherwell, capable of lifting 20 tons at 30ft. radius, or 9 tons 
at 60ft., traverses most of the length of wharfage on double 
rails at 15ft. centres. It is capable of travelling at a speed 
of 100ft. per minute, and has also a separate barrel with 
single purchase to lift 5 tons. It is at present much used 
for hoisting ashore—large storage ground having recently 
been taken in west of the basin-—the sliding ways, poppets, 
and other items of launching make-up recovered from the 
Clyde after a launch, as well as for the lifting required in 
fitting out the smaller vessels produced at Fairfield. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


WASTE WATER AND ITS PREVENTION. 


Sir,—As the author of the paper which has aroused the dis- 
cussion in your columns on the above-named subject, I regret that 
circumstances have prevented me replying earlier to the letter 
contained in your issue of July 27th over the signature 
Distribution.” 

The writer incautiously remarks that “figures may be made to 
prove anything.” In this I agree with him, provided that they are 
distorted in a similar manner to that adopted by himself in the 
middle of his letter, where he founds his argument on a et 
wrong assumption that the system of waste prevention in Cardi 
is based on the use of waste-water meters. If ‘‘ Distribution ” will 
refer to my paper he will note that of 29,700 premises supplied 
only 3623 are controlled by waste meters, and further that my 
argument is ‘‘that a regular and systematic inspection can be 
carried out at a very reasonable cost, which will certainly be 
repaid in the value of the watersaved.” It is true that I did state 
that for the certain detection of all leakages, actual measurement of 
the consumption—legitimate use and waste combined—during the 
small hours of the morning should be adopted, and for this purpose 
the Deacon meter is admirably suited ; but I am of opinion that 
much can be done without it, and I believe it is unnecessary to put 
in the very large number of meters that have been used in some 
towns, but rather to place a few meters on by-passes off the larger 
distributing mains, and to shut off all but a small district for a 
few hours when a test is required. It would indeed be interesting 
to know what the cost of inspection amounts to in Bath, but I 
should hesitate to suggest that it is necessary to take a diagram 
every night. In Cardiff it is the custom, as already stated, to 
take a diagram once in six months or thereabouts, with the result 
that only once in twelve months, on the average, is a thorough 
inspection found to be necessary. If used in this way, the cost of 
providing, maintaining, and reading waste-water meters is not 
excessive, and the frequent saving of the cost of a house-to-house 
inspection should about balance it. 

Exception has been taken by ‘“‘ Distribution” and others to my 
method of valuing the water saved, the contention being that the 
value of the water saved is not what it has cost to provide it. 
How few towns there are in Great Britain that have not during 
recent years found it necessary to extend their works at large 
expenditure of capital. Is it atalllikely that future extensions will 
cost less per 1000 gallons of water provided per day than has been 
the case in the past? I think not. 

It will not be denied that ‘‘ waste,” if not effectively checked, 
will increase rapidly in quantity, and unless a town has a super- 
abundance of water the time must come when extended works will 
be necessary. How much more so is this the case in towns which 
are hard pressed to find water ? 

I have no doubt that the question asked by ‘“‘ Distribution,” 
whether the New River Company has received £29,657 per annum 
as a result of their saving at Shoreditch, could be answered in the 
affirmative, because had they not effected the annual saving of 
719,566,475 gallons they would have had that amount of water less 
for sale, and their revenue would have been propcrtionately re- 
duced. This is assuming, what I believe to be true, that the New 
River Company has quite as many customers as it can effectively 
provide for. 

It is nonsense to say that in a pumped supply the cost of the 
water is merely the cost of pumping it, and that in a gravitation 
supply the cost of filtration only need be considered, because that 
argument presumes that water can be brought to the pumps and 
filters without cost. 

If this were so there would be little need of Royal Commissions 
on London water. 

Town Hall, Burton-on-Trent, 

August 15th. 


A. J, JENKINS, 


THE RIEKIE COMPOUND LOCOMOTIVE. 


Srr,—I can endorse Mr. Arundel’s approval of the arrangement 
of three cranks at 120 deg., and think that Mr. Riekie is he con- 
—— upon his departure from the 90 deg. precedent. It may 
pe well to - out that the disposition in question was advocated 

. Barker some ten years ago in a paper on locomotive 


by Mr. J. 


cylinders, which appeared in vol. cvi. of the ‘‘ Minutes of Proceed- 
ings” of the Institution of Civil Engineers. Four cylinders are more 
vantageous for high-speed work, because they permit the couples 
due to the reciprocating masses to be self-balanced in addition to 
the primary and secondary forces, and because they are better 
adapted for connecting in pairs to separate axles. : 

The increased pressure usually adopted when compounding 
engines is not exclusively a net gain ; the fact of raising the pres- 
sure from, say, 155 1b. to 185 lb. per square inch, involves an addition 
of 17 per cent. to the thermal units contained in a given volume, 
and the resulting diagrams must, of course, show a greater in- 
crease before the transaction becomes profitable. 

Turning to the comparison between the two-cylinder and three- 
cylinder compounds, as suggested by Mr. Arundel, since the initial 
volumes, terminal pressures, and low-pressure areas are identical, 
the indicated powers will be the same in the two cases, assuming 
hyperbolic expansion curves, and neglecting the effect of drop; a 
receiver drop of 15 1b, would diminish the net area of the diagrams 
from the two-cylinder engine by 10 per cent., but only on condition 
that the loss of pressure involves equivalent loss of energy, which 
is not the case, precisely as ‘‘ regulator drop,” or tarottling, does 
not necessarily involve loss. A comparison of indicator diagrams 
affords but limited information as to the economical performance, 
because a large proportion of the fluid present in the cylinders 
under ordinary working conditions is not shown thereby. 

If we accept the formula, ‘ 

Actual steam supplied = steam shown by indicator diagram 


loge 

) 

as approximately correct for ordinary locomotive cylinders when 
c= 5 ; then, when d= 1°5ft. diameter, and the revolutions (N) 
are at the rate of about 250 per minute, it is er that upwards 
of 30 per cent. of the steam admitted will be condensed, and 
therefore not shown on the diagrams in the case of the two high- 
pressure cylinders cutting off at 25 per cent. ; whereas not more 
than 16 per cent. will be condensed in the one cylinder where the 
cut-off is at half stroke. It is not possible to prefer Mr. Riekie’s 
cylinder ratios for thermodynamical reasons, and indicator dia- 
grams are an insufficient basis for comparisons without reference to 
thermodynamical conditions. 

I shall certainly follow the recommendation of your anonymous 
correspondent and devote further study to the compound locomo- 
tive. I can assure him that I have no present intention of altering 
the course I have pursued in this connection throughout the past 
fifteen years, and aca further suggest that he should follow his 
own precept, and so discover that the simple three-way intercept- 
ing cock with auxiliary steam admission is used on the four-cylinder 
compounds of MM. de Glehn and du Bousquet, and in somewhat 
modified form on the engines of at least six French railways, and 
that the patent starting valves of the Von Borries type are being 
largely replaced thereby in Germany. 

he reasons given by “Radia” for the adoption of the com- 
pounding appear to result from ‘limiting the number of expansions, 
and hence the range of temperature and pressure in each cylinder,” 
and it will be difficult to find any advantage which is not in- 
cluded in this statement. 

I shall be glad to learn when and by whom the range of tem- 
perature theory was exploded, and at the same time shall appre- 
ciate the communication of your correspondent’s name, in strict 
confidence shou'd he have good reason for wishing to retain his 
nom de plume. J. D. TWINBERROW, 

13, Mosley-street, Newcastle-on-Tyne, 

August 8th. 


TRAMWAYS. 


Sir,—In your issue of April 25th last is a readable article on 
“The First Railway Engineer,” to wit, Wm. Jessop, whose partner 
was Benjamin Outram. Of him it is I want to say a few words. 
Your writer says, ‘‘These—flat plates of c.ii—became known as 
tram plates, and lines laid with them as tram roads, from Outram’s 
roads, as distinguished from railroads or railways.” A few years 
ago we used to be told in an equally confident manner that it was 
an Italian—captain, if I recollect rightly—called Tramma, whose 
name gave birth to ‘‘ tramway.” 

A reference, however, to the Rev. Prof. Walter W. Skeat’s 
famous English Etymological Dictionary gives us the following, 
which I quote somewhat condensed :—‘‘ Tram, a coal wagon, or 
carriage for passengers running on iron rails—of Scandinavian 
origin. There have been frequent inquiries about this word. A 
tram is an old northern word for a coal wagon, especially such as 
ran upon rails, An Act of Parliament in 1784 authorised a dram- 
road or tram-road or railway between Merthyr Tydvil and Cardiff. 
Tramways were in use in Derbyshire before 1790: one of planks 
and log sleepers between Shipley coal-pit and Newmansleys wharf, 
a distance of 14 miles, was discontinued in that year. pe A.D, 
1800 Benjamin Outram made certain improvements in railways for 
common vehicles, which gave rise to the silly fiction—ever since 
industriously circulated—that tramroad is short for Outram road, 
in ignorance of the fact that the accent alone would cause Ovtram 
if shortened to one syllable to become Ow/ rather than vam or tram. 
Brockill’s glossary — 1846, third edition—explains tram as a 
northern word for a small carriage on four wheels, as distin- 
guished from a sledge, and used in coal mines to bring the coals 
from the hewer to the crane. The word is clearly the same as 
the Scottish tram for the shaft of a cart or carriage. The word 
was probably first so used of the small trucks pushed or drawn by 
men or boys in coal pits ; then it got applied to the truck itself. 
The notion of this development of meaning is borne out by the 
Low German fraam for the handles of wheelbarrows and certain 
sledges.” 

eel then follow to show that cognate words drom in old 
Dutch, tram in old High German, thram in Icelandic, all exist as 
meaning beam, shaft, log, &c. Also that chronology is against the 
Outram story ; as the word was in use both colloquially and in 
standard English literature before a.D. 1552, that is some 200 
years before Ben Outram lived. 

Dear Mr. Editor, do please prevent your contributors from 
dabbling in etymology unless they can do better than derive mince 
pies from mutton pasties, CorNeLius E, CarDEW, 

Institution Civil Engineers, Westminster 

August 10th. 


TESTING CEMENT. 


Sir,—In your last issue there is an article on ‘‘ Testing Cement 
by Modulus of a He for Transverse Strain.” The following 
formula is given :—Let f = resistance to tension, nf = resistance 
to compression, d = depth of beam, and x = distance of neutral 
axis from outer edge of compression line, then 

1 

1 
This expression is quite new to me, as no doubt to many others, 
and I would be obliged if the author could explain the process by 
which it is derived. It would also be interesting if he were to 
give, with details, a few of his most satisfactory and reliable 
experiments on the breaking weight. 

16, Nelson-road, Southsea, 

August 13th. 


CHARLES LIONEL SMITH. 


PORTHOLES. 


S1r,—-In your issue of August 10th there is an article in which 
the difficulty is pointed out of making portholes in ships large 
enough to allow the body to pass through, and yet not seriously 
interfere with the strength of the shell. I onan point out that if 
they were made of an oval shape, with the major axis horizontal, 


the body would be enabled to pass through with very little—if 

any—increase in area, and with no increase in vertical dimension. 

They could not, of course, be ‘‘ turned up” in an ordi lathe. 
London, August 13th, A. A. C. Davies. 


WORKMEN’S COMPENSATION CASE. 

August 14th.— Worksop County-court.—Plaintiff, William Ball ; 
defendant, the Bolsover Colliery Company. The plaintiff sued the 
Bolsover Colliery Company for the sum of £250 compensation for 
the loss of his son, John Ball, aged 19, who met with a fatal 
accident at Creswell Pit on January Ist last. The original claim 
was now reduced to £222 6s., being three years’ average earnings 
at 28s, 6d. per week. Respondents had paid £10 into Court in 
satisfaction of the claim. 

It came out during the hearing that the weekly amount of 
wages claimed had been exaggerated, being 25s. 6d. per week, 
instead of 28s, 6d. The applicant, in his evidence, said that he, 
his wife, and seven children all lived at home together, and four 
of the children were unable-to work. One son paid 12s, a week 
for his board and lodgings ; John, the deceased, gave the whole of 
his money to his mother, who boarded him, kept him in clothes, 
and allowed him 2s. 6d. a week pocket money. A third son also 
worked at the pit, and gave all his money to his mother, and was 
allowed 1s, 6d. per week pocket money. The plaintiff admitted 
that when his son John was killed, he applied and was put to 
better work by the colliery mene: his wages from the date of 
the accident being over £2 a week, as compared with £1 0s. 8d. 
per week prior to the accident. 

At this point the JupGE said he had no objection to these ques- 
tions being asked, as it put the colliery company in a better light, 
but the giving of better work to applicant by the company would 
not affect the issue, as it was not given as compensation. 

For the defence, it was submitted. that the claim had been grossly 
pr gon pp In the first place, the deceased was not at the time 
of death earning 28s. 6d. per week, but 25s. 6d. Directly after 
the accident happened arrangements were at once made for better 
employment for applicant, also for his son George, Those arrange- 
ments were at once carried out, with the result that applicant 
had since averaged £2 per week, instead of £1 0s. 8d., whilst 
the elder son’s wages had also been increased. The manager 
considered this the right and proper thing to do, owing to the 
accident, because it bettered the father’s position at once, and 
was some compensation for the loss of his son. It was urged that 
if deceased had lived, his parents would only have enjoyed the 
surplus money of his wage: until he was 21 years of age, a period 
of one year and three months, and, according to the applicant's 
own showing, that would only amount to 8s. per week. 

His Honovr, in giving judgment, said he had it in evidence that 
the deceased would have ceased giving the whole of his wages-to 
his parents on attaining the age of 21 years, and that he would 
then have become a lodger, like his elder brother. He believed, 
however, that gga had been dependent upon the deceased to 
the extent of 8s, per week, and he therefore gave judgment for 
that amount for a period of 62 weeks, making O41 tes 


. in all, less, 
of course, the £10 paid into Court, 


NEW YORK HARBOUR IMPROVEMENTS. 


The general improvement of the main channel from New 
York harbour through the upper and lower bays to dee 
water outside the Sandy Hook bar was completed in 189], 
and since then the Government appropriations have been applied 
to maintaining this channel by increasing its width and re- 
moving shoals. In the t fiscal year 176,451 cubic yards of 
material were dredged, all from the main ship channel. While 
the total number of working days was 305, in only 142 was the 
force actually employed at work. The actual operating expenses 
per cubic yard, including repairs and supplies, was 795d. - 
ing under the project for making Ambrose Channel 2000ft. wide 
and 40ft. deep at mean low water has not yet been begun, owing 
to delays in the construction of two hydraulic dredges. The 
annual report of the Government engineers states that the 
improved channel from deep water below the Narrows to the sea 
by way of Sandy Hook has a depth of 30ft., and general width of 
1000ft. or more throughout its length. At the bend at North-west 
Shoal the channel has been made 2000ft. wide. Ambrose 
(East) Channel has not yet been deepened, and the available 
depth across the bar in range of the projected improvement 
is 16ft. Under the completed poet of 1884 the available 
funds and future appropriations will be applied to maintaining the 
channel depths and to increasing the width at points where shoal- 
ing has occurred. Under the project of 1899 it is expected that 
excavation in Ambrose Channel will be begun in the latter part of 
the present year. Further, the engineers say that the appropria- 
tion of £200,000 by the Act of March 3rd, 1899, is the only one 
yet made for the so-called East Channel—since named Ambrose 
Channel—the limit of cost of which is fixed at £600,000. The 
total value of imports of New York for the fiscal year was 
£103,608,100, while the value of such imports for that time for all 
other United States ports was only £59,747,600. The total value 
of New York’s exports was £108,354,700, and for all other ports 
£154,818,200. For the same period the number of vessels belong- 
ing to the port was 3769 ; the amount of tonnage, 1,036,435. The 
maximum draught of vessels leaving the harbour was 32ft. 3in.; 
of vessels entering the same 28ft. 6in. Ninety-nine vessels of 27ft. 
draught or over are entered for the year from the records of the 
New York and New Jersey Pilot Commissioners. Prior to the 
improvement of Gedney Channel vessels drawing 27ft. could cross 
the bar only at extreme high tide. The project for deepening the 
channels of Bay Ridge and Red Hook, the triangular area 
between them and Buttermilk Channel, consolidated in 1896, 
was completed on June 24th, 1899, the channels being made 26ft. 
deep at mean low water, with widths as follows: Bay Ridge 
Channel, 800ft.; the triangular area, maximum width of 900ft.; 
Red Hook Channel, 400ft.; Buttermilk Channel at Ked Hook 
Shoal, 1000ft. Under the same project, also, Gowanus Canal, from 
Percival-street to the Hamilton-avenue bridge, was made 18ft. 
deep, with widths from 55ft. to 155ft. Under the Act of 1899 a 
project was adopted for making Bay Ridge and Red Hook Channels 
1200ft. wide and 40ft. at mean low water, at a limit of cost of 
2,500,000 dols., and under the authority of this Act a continuing 
contract for the whole work was made. It is intended under the 
existing contract that excavation shall begin in October or 
November, and that it will be prosecuted as appropriations are 
made until the entire project is completed. Of Gowanus Creek 
Channel it is said that the channel has been dredged to 26ft. deep 
at mean low water for its full length, the width extending to 
within 15ft. of the pier lines on either side. It cannot be widened 
to the pier lines without endangering the pier heads. The middle 
part, 125ft. wide, has shoaled about 3ft. by deposit of soft mud ; 
the sides, recently dredged, retain the phe of 26ft. Under 
existing contract the available funds will be applied to removing 
shoals at the outer end of the channel. Further appropriations 


will be applied to removing shoals throughout the channel. 


Tue telephone service in Guatemala produced over 
6000 dols. more last year than in 1898. On the other hand, the 
telegrains sent produced some 400 dols. less than in 1898. is 
decrease is attributed to the bad commercial condition of the 
country, there being fewer transactions negotiated abroad, and con- 
sequently less desire to use the cable, 
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RAILWAY MATTERS. 


Tue official opening of the Sunderland Corporation 
electric tramways took place on Wednesday at 2.30, 


Tue results of the Grand Trunk Railway of Canada 
accounts for the half-year to June 30th, 1900, show gross receipts, 
£2,139,000 ; and working expenses, £1,442,000. 

Tue 100 lb. steel rails of the North-Western Railway 
of India, which are laid on special steel trough sleepers, on the 
Mushkaf-Bolan section, are reported to be wearing very well. 


Tue Taff Vale Railway last year paid £11,134 more for 
their coal, while there was a decrease of £10,832 in revenue on the 
carriage of coal and coke. Last year six miles of road were re- 
laid. 

Tue Darjeeling-Himalayan Railway issued a notice in 
the middle of July that a considerable slip had started between 
Maryville and Limboo Jhoras, and that it would not be possible to 
hook passengers, parcels and. goods from or to Darjeeling Station 
for at least a fortnight. 


Durine the very hot weather of the first week in July, 
the superintendent of the Central of New Jersey employed an extra 
fireman on each of the large new twelve-wheel locomotives, in order 
to lighten the burden of the regular firemen, and it is said that 
the helpers will be kept on during the hot weather. 


Tue report of the directors of the Liverpool Overhead 
Railway Company for the half-year ended June 30th states that 
the gross receipts amounted to £38,124 1s, 2d., and the working 
expenses to £25,113 3s. 9d. The total ngers carried numbered 
4,687,862 compared with 4,475,279 in the previous June half-year. 


An accident happened on the Bletchley and Bucking- 
ham branch line of the London and North-Western Railway on 
the 9th inst. The four o’clock train was entering Hulwell Station, 
when the axle of one of the carriages broke. The carriage left 
the metals, and ploughed up the ground and sleepers for some 
distance. Happily no one was seriously injured. 


Tue Indian Railway earnings in April, May, and June 
were 77 lakhs better than those of the corresponding quarter 
last year. To this increase the Rajputana-Malwa Railway contri- 
butes 21 lakhs, the East Indian Railway 19 lakhs, the Bengal- 
Nagpur 10 lakhs, and the Indian Midland 9 lakhs, The North- 
Western Railway, on the other hand, is 23 lakhs behind. 


Ir will be remembered that in November, 1898, the 
authorities of the town of Atherstone obtained an injunction 
against the London and North-Western Railway Company, which 
prevented it running trains over the level crossing at that place at 
a greater speed than four milesan hour. We understand that this 
injunction has now been withdrawn, and that the trains will now 
pass Atherstone at ordinary speeds. 


In the report of the Midland Railway Company for the 
half-year ending June 30th last, the net revenue of the company 
is given as £2,243,752 13s. 4d., as against £2,279,423 for the corre- 
sponding period last year. The total miles worked by engines was 
20044, as against 1 in June, 1899. The total train mileage, 
including everything, was 23,487,547, as against 23,062,238 last 
year—an increase of 425,309 train miles. 


THE half-yearly report of the East Indian Railway 
Company of India, shows that for the first time in the history of 
the railway, the receipts in the second half of the year have 
exceeded those of the first half. The gross and net receipts of the 
last half-year are both largest on record, while for the whole year 
1899 the gross receipts are Rs. 37,89,812, and net receipts 
Rs, 12,66,741 greater than those of any previous year. 


New carriages of the most modern type have just been 
brought into use by the Cheshire Lines Committee for their Man- 
chester and Live l express service. Each carriage is 54ft. long, 
and is construe’ upon six-wheeled bogies. The composite car- 
riages accommodate fifty-two passengers, and are divided into four 
first and three third-class compartments, with lavatory accommo- 
dation. The electric light is used throughout these trains. 


Laxour friction is again rife on the Taff Vale Railway, 
and on Monday over 300 signalmen put in notices to mature in 
fourteen days. In addition, it is stated that the guards, brakes- 
men, shunters, and firemen who have put in an appeal for improved 
wages, one halfpenny an hour, have decided to give notice on the 
13th if their application is refused. The Taff directorate appear 
inclined to investigate the claims of each grade on their merits. 


In consequence of the opening of a branch railway 
from Plevna, a new port has been established at the village of 
Somovit, on the Danube, which formerly was included in the 
Nicopolis district. This railway will be a most important addition 
to the communications of the country ; it is destined to be con- 
tinued from Tirnovo across the Balkans to Constantinople, but as 
ree decision has been arrived at by which pass it will cross the 

alkans, 


A LARGE roundhouse recently built by the Chicago and 
North-Western Railway at Clinton, Ia., has inside and outside 
diameters of 106ft. and 187ft. 6in., while the length of the longest 
locomotive and tender is 62ft. 8}in., so that the stalls are of ample 
length, There are fifty tracks, two of which form the entrance 
and exit, leaving forty-eight for stalls. The turntable is 70ft. 
—_ and is operated by electricity. There is a pneumatic 
ash-hoist. 


THE Board of Trade have recently confirmed the 
following Light Railway Orders:—(1) Highbridge, Wedmore, 
and Cheddar-street Railway Order, 1900; (2) Bere Alston and 
Calstock Light Railway Order, 1900; (3) Lastingham and Rose- 
dale Light Railway Order, 1900 ; and (4) the North Wales Narrow- 
gauge Railways—Beddgelert Light Railway Extension—Order, 
1900, authorising the construction of a light railway in the county 
of Carnarvon, from Snowdon Station to Beddgelert. 


Tue Railway Commissioners have given judgment in 
the application of the Taff Vale Railway Company for sanction to 
reduce the rate in respect of carrying coal for the Merthyr Colliery 
over its system to Cardiff and "Foamth. The company said the 
reduction, sanction to which was opposed by other companies, 
would enable it to compete with other railway companies ; but the 
Court refused the —, on the ground that by their statute 
the — were bound to uniformity of rate in the district they 
served, 


Tue Astrachan electric tramway recently opened for 
service has a single track with a total length of 124 miles, The 
electrical and mechanical equipment has been carried out by the 
St. Petersburg branch of Siemens and Halske, and includes three 
200-kilowatt sets consisting of internal pole machines running at 
200 revolutions per minute, driven through belting by compound 
steam engines. The — is 500 volts, A feature of 
the station is that the three boilers, each of 2150 square feet heat- 
ing surface, are constructed for naphtha fuel. 


Tue work of converting the tramways to electric 
traction is actively proceeding in Liverpool. In 1898 the experi- 
mental line from St. George’s Church to the Dingle was opened. 
Last year thirty miles of track were re-laid. Up to date eighty 
miles have been reconstructed and equipped for the overhead 
system, and the electric tramways department hope to complete 
the system this year. By the end of this year the Corporation 
will have cars adequate to carry 100 million passengers a year, 
and by next summer for 150 millions, 


NOTES AND MEMORANDA. 


Tue export of india-rubber from Brazil continues to 
augment yearly. The value of this article exported in 1898 was 
£34,557 against £19,223 in 1897. 


An acceptable substitute for gutta-percha is reported 
to have been invented by a Strassburg engineer. Under ordinary 
temperatures the mass is said to be hard like pitch, and at the same 
time not brittle. 


A CONSIDERABLE volume of water-gas is now being 
made and mixed with the ordi supply of gas in Manchester. 
For this purpose 11,584 tons of coke were used in the year ending 
30th June, and 2,122,163 gallons of oil. This volume of oil does 
not weigh much less than 10,000 tons. 


Tue total number of copies of newspapers oper 
throughout the world in one year is estimated at 12,000,000,000. 
To print these requires 781,260 tons of og The oldest news- 
x0 is said to be the Ain-Pau of Pekin, which has been pub- 
ished continually for over a thousand years. 


Tue July shipments of nitrates to Europe were only 
61,500 tons, against 78,000 tons in 1899. The ain, shi in Chili 
to date is 18} millions of quintals, against 17 millions last year, and 
the 1900 total will reach 324 millions, or three millions of quintals 
(135,000 tons) more than the world’s consumption. 


Tar amount of coal and cannel carbonised at the Man- 
chester gasworks during the _ financial year, 1900, amounted to 
458,273 tons, producing 254, tons of coke. The make of tar 


was 26,719 tons, or 12°21 gallons per ton of coal. The make + 


of ammoniacal liquor (5°Tw.) was 10,748,451 gallons, or 26} gallons 
per ton of coal, 


Baur Branca is one of the most important centres in 
the Argentine for the exportation of wheat. Shipments to 
Europe commenced in 1891 with about 2000 tons; last season 
200,000 tons were shipped over the Great Southern Railway Com- 
pany’s mole, and this year’s exports of wheat are expected to 
reach 300,000 tons, 

By Royal decree Greenwich time has been adopted at all 
railway stations, post, telegraph, and telephone offices, and on all 
lines of steamers, of Spain and the Balearic Islands, as also in the 
Ministries, courts, and public offices. The hour of the day is to be 


reckoned continuously from midnight to midnight ; thus 11 p.m. | 


would be 23 o'clock. 


Exports of German cement have increased very rapidly 
lately. During 1894 the exports of this article from Germany 
amounted to 362,000 tons, and in 1899 to 528,700 tons. The 
United States is the largest buyer of German cement, with imports 
of 150,000 tons ; next comes Australasia, with about 33,000 tons ; 
and China with 25,000 tons, 


TuE late Professor D. E. Hughes, it will be remembered, 
bequeathed the sum of £4000 to the Royal Society. It has been 
decided to devote this legacy to the institution of a gold medal to 
bear the bust of Professor Hughes, and to be awarded annually for 
original work in electiricity and magnetism, or their applications. 
Discoveries to qualify for the medal must have been pu fished not 
less than one year betore the award of the medal. 


GRAPHITE is one of the most valuable minerals found 
in Bavaria, and, like the lithographic stone, represents almost a 
monopoly for the country, as the only formidable competitor in the 
supply of natural graphite is the island of Ceylon. The production 
of graphite in Ceylon has, however, in the last six years decreased 
from 30,000 tons to from 12,000 to 15,000 tons annually. 


Tue phosphates which occur in Algeria are in two 
separate belts. The north belt includes the district of Souk Ahras, 
and the south belt includes the famous beds of Tebessa, and 
borders the Sahara. These two belts constitute a large reserve 
of natural manure, which has been estimated at from 150,000,000 
to 200,000,000 tons, and is sufficient to supply France for 400 
years, 


Maro, a substitute of celluloid, for industrial 
purposes, is described in a German contemporary. It is produced 
from untanned leather boiled in oil, which is said to resemble 
celluloid in every particular. It shows the same texture as horn, 
can be easily and nicely polished on both sides, be pressed into any 
desired shape and stamped, and can be rendered flexible or rather 
— - a certain degree, or may, on the other hand, be 

ened. - 


THe year 1899 opened with excellent prospects for 
Swedish iron and steel. The foreign demand as well as the home 
requirements were most satisfactory. In the course of the year a 
further improvement took place in the demand for different 
descriptions of iron and steel, and at the close of the season 
—— in some instances were exhausted and deliveries 
retarded. 


TuE imports of British coal into the Netherlands have 
now reached a very considerable amount. They are estimated at 
about 1,200,000 tons for 1899, and it seems probable that it may 
reach a still larger figure in the current year. The total consump- 
tion of coal in the Netherlands is calculated at about 6,000, 
tons. Forty years by A quantity of coal of all descriptions 
imported was under 1,000,000 tons. 


THERE was recently discovered near the Ocklockonnee 
River, Florida, what is believed by experts to be the most wonder- 
fully ny vein of fuller’s earth ever discovered. This vein is said 
to yield immense quantities of this peculiar earth, which stands 
the 100 test—that is to say, that it is absolutely pure. Nearly all 
the mines of this kind of earth contain, besides the valuable com- 
modity, rock, flint, gravel, sand, &c., but this deposit is entirely 
free of such substances. : 


Tue production of indigo in Java is rapidly falling off ; 
many planters, finding the cultivation unremunerative, and ane 
the competition of the artificial product, have either abandon 
their estates or turned them into tohacco plantations, Experi- 
ments are being made with a new process of manufacture, which is 
said to be an improvement on the Lookeren-Campagne system, in 
that it not only extracts a higher percentage of colouring matter 
from the leaf, but produces much purer indigo. 


AccorDING to her Majesty’s Consul at Stuttgart, there 
were 120 firms in Germany at the end of 1899 engaged in the 
different branches of the acetylene industry. Steatite burners are 
almost entirely made by two Nuremberg firms, who have made 
great improvements. A well-known electrical firm in Nuremberg 
has acquired water power in Norway, at Sarpfoss, and also that of 
the Glommens; and other firms have acyuired similar rights, 
representing in each case no less than 20,000 to 40,000 horse-power 
for the production of carbide. 


FrBRoLevo is a new product in pou manufacture, the 
invention of G. Brigalant, of Barentin, in France. It is a sort of 
leather paper or board, in the sense that it is prepared from 
waste cuttings of skin. The pieces of skin are cut up very small, 
and then immersed in a large vat containing an alkaline solution. 
This dissolves the glutinous matter, but leaves the fibres unaltered. 
The resultant fibre is then beaten and afterwards passed through a 
refiner. The stuff is subsequently run on to the wire and a very 
thin paper made. Wet sheets of this are then received one on to 
of pa until a thickness of from 100 to 1000 has been attained, 
when the mass is placed under a hydraulic press in order to 
squeeze the water out. 


MISCELLANEA. 


THERE appears to be a decrease in the British shipping 
to the Baltic, since not a single British vessel entered the port of 
Ystad during last year. 


A FLoaTIne dock is being constructed in Havana 
harbour capable of lifting 5600 tons, which it is hoped will be 
completed by next September. 


Tue Department of Mines reports that the value of the 
mineral products of New South Wales for the year 1899 amounted 
to £6,157,000, showing an increase of £1,290,000 as compared with 
1898, The total number of miners employed was 40,133. 


A Mattock correspondent to the Manchester Guardian 
foretells that Derbyshire next month will experience a big ‘‘slump” 
in honse-fuel prices, Stocks are accumulating and the export 
trade is waning. Derbyshire steam and gas coals will continue 
firm. 


THE manufacturers of first-class tools and of iron and 
steel goods in Westphalia and the Rhenish Province have formed a 
trust. Its avowed purpose is to fight foreign competition in tools, 
&c. At the same time it is intended to combat the domestic pro- 
duction and sale of shoddy goods at ruinous prices. 


Tue total value of the exports of steel and iron from 
the United States, including all machinery, except agricultural 
machines and tools, is reported by the Bureau of Statistics for the 
fiscal year ending June 30th, 1900, at 121,858,344 dols., which com- 
pares with 93,716,031 dols. in 1899, and 70,406,885 in 1898, 


Tue Antwerp shipping returns for the first half of 1900 
show that 2668 vessels, measuring 3,338,285 register tons, arrived 
at that port in the period named, against 2657 ships and 2,324,021 
tons in the first half of 1899. For Rotterdam the figures are :— 
3629 vessels, measuring 3,073,174 tons, against 3310 ships and 
2,893,802 tons, 


A MAIN conveying water from Lake Vyrnwy to Liver- 
pool burst at Cote Brook, seven miles from Northwich, on Satur- 
day last, with serious results. The main burst in a field, and the 
water rushed out in a torrent, tearing up twenty-five yards of land 
to a depth of 7ft., uprooting vegetables and damaging the 
Tarporley main road. - 


Tur Réros copper mines in Norway produced 31,000 
tons of ore in 1899. Of this turn-out 13,000 tons were export 
pyrites and 18,000 tons copper ore, yielding 735 tons of copper, 
against 538 tons in 1898, The mines have been completely recon- 
structed of late years, and fitted with electric power. These 
mines employ 600 men. 


Tuer national revenue of Guatemala for 1899 amounted 
to 7,738,870 dols., a diminution of 2,000,000 dols. since last year, 
when the amount reached a total of 9,738,661 dols. The principal 
loss has taken place in the customs duties, imports having fallen 
off largely, while in some of the principal excise duties an appreci- 
able improvement is seen, 


Tue tonnage of vessels entered at ports in the United 
Kingdom from foreign countries and British Possessions, with 
cargoes, during the seven months ended July, 1900, amounted to 
20,281,449 tons, and the tonnage cleared to 25,051,144 tons, as 
against 20,715,051 tons entered and 25,038,403 tons cleared in the 
seven months ended July, 1299. 


In consequence of a defect in the machinery, 1000 men 
were forced to remain in the Powell Duffryn Colliery, New 
Tredegar, from early on Friday morning last week till nearly mid- 
night. A piston broke at No. 1 pit, and subsequently the cages 
became interlocked in No. 2 pit. The men suffered great incon- 
venience, but no one was injured. 


A cueap and novel telephone system isin every-day use 
among the farmers in Indiana. The top wire of a barbed-wire 
fence is given a good coat of india-rubber paint, and is used as the 
conductor. Where roads or railways are crossed an ordinary gal- 
vanised wire is laid in an inverted trough under ground or raised up 
on poles. The line is many miles long. 


An order has been received at Portsmouth for the 
rovision of a mast 180ft. high for the Minotaur, and five masts 
50ft. high, to be placed on as many headlands between and 
including Dover and the Scilly Islands. The Minotaur is to 
receive her new mast by August 10th, and the spars for land 

service are to be completed as rapidly as possible. 


WE are informed that the tender of Sir John Jackson, 
Limited, has been accepted by the Admiralty for a new port at 
Simons Bay, including, in addition to a large tidal basin, the con- 
struction of two breakwaters and a dry dock of about 800ft. in 
length, the estimated cost of which, as set out in recent parlia- 
mentary returns, is about two and a-half millions sterling. 


Tue loss sustained by the North German Lloyd in 
connection with the Hoboken disaster is estimated by the officials 
of the company at 2,250,000 dols., say £450,000, which is said to be 
nearly covered by the insurance reserves. Should it prove, how- 
ever, that the engines and boilers of the three damaged boats are 
uninjured, the loss would be reduced to between £150,000 to 

For a considerable time the Town Council of Jarrow 
and the townspeople generally have complained of a grit nuisance in 
connection with the steel works of the Palmer Company. Itis now 
stated that special appliances are being installed to secure a per- 
manent abatement of the existing annoyance. The new apparatus 
is being put in to purify chimney gases, and it will include draught 
fans of great power and cyclone separators. 


Tue Summerlee and Mossend Iron and Steel Company, 
Limited, is introducing at its colliery of Preston Grange, Midlothian, 
electric coal-cutting plant of the Clark and Steavenson disc-cutter 
type ; this being one of the earliest applications of electricity to 
coal-getting in Scotland. Electric cutters of the bar type have 
been tried previously in Bankknock Colliery, but with indifferent 
success. 


In 1899 48,151 tons of raw metals were imported into 
Christiania for engineering works, ides the ready-made 
machinery imported into Norway, amounting toa very large value ; 
and machinery, consisting of locomotives, agricultural imple- 
ments, sewing machines, &c., to the value of £392,665, was 
imported into Christiania in 1899. The total value of manufac- 
tured metal goods imported into Christiania in 1898 was 
£1,868, 132 

Tue new French line twin-screw steamship La 
Lorraine has recently averaged 22 knots during a successful sea trip. 
If she maintains this average on a voyage she will be about equal to 
the Lucania and Campania of the Cunard line. She measures 
12,000 tons, and has triple-expansion engines with four cylinders, 
which were built to develop about 22,000 horse-power. She is 
580ft. 8in. long, of 60ft. 24in. beam, and 39ft. 4in. deep. She sailed 
from Havre for New York on August 11th. 


TIN-PLATING does not-seem likely to be classed age 
the poisonous trades, despite the agitation to that end. a 
ge, one of the medical inspectors of the Home-office, who has 
visited works where the patent pots are used, expresses the con- 
viction that there are no injurious effects from work with the zine 
chloride flux in question which cannot be overcome by speciai 
attention to the ventilation of the stacks and to the position in 
relation to the tin-pot of the person who has to dip the sheets, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GzRoLD anv Co., Vienna, 

F. A. Brocxnaus, 7, Kumpfgasse, Vienna I. 
CHINA.—Kgtiy anp Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvaav AnD CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsuHER anv Co., 6, Unter den Linden, Berlin. 

A. Leipzic ; F. A. Brocknavs, Leipsic. 
INDIA.—A. J. Comprivar AnD Co., Railway Bookstalls, Bombay. 
ITALY.—Loxsower anv Co., 307, Corso Rome; Bocca Freres, Turin. 
JAPAN.—KgLLY anp Wats#, Liwirep Yokohama. 
Z. P. Marnvya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
S$. AFRICA.—Gorpon anv Gortcn, Long-street, Capetown. 
R. A. Tompson AnD Co,, 33, Loop-street, Capetown. 
J.C.Juta & Co., Capetowt Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anp Gorton, Melbourne, Sydney, and Brisbane. 
R. A. Taompson AND Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—MontrEAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. . 
UNITED STATES OF AMERICA.—InreRnaTIonaL News Co., 83 and 85, 
Duane-street, New York. 
Sunscriprion News Co., Chicago. 
STRAITS anp Watss, Limirap, Singapore. 
CEYLON.—Wisayartna Co., Colombo. 


SUBSCRIPTIONS. 


Tur ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied, direct from the office on the following terms (paid in 

vance) 

Half-yearly (including double number) .. .. £0 148. 6d. 
Yearly (including two double numbers).. .. £1 9s. Od. 
Cota Reapine Casks, to hold six issues, 2s, 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tuz ENGIngEr weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THz ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tain Paper Coprzs. Tuick Coptxs. 
Half-yearly .. .. £018s. Od. | Half-yearly .. .. £1 0s. 8d. 
Yearly... ... 10a, Od. | Yearly: .. .. .. £3 Gd. 

(The difference to cover extra postage.) 


ADVERTISEMENTS. 
fe The charge for advertisements of four lines and under is three 

‘ shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be. accompanied by 
a Post-office Order in — Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be - 
teed in any. such case. All weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing t of 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tok ENGINEER. 

Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*.* All letters intended for insertion in Tue ENGINEER, or containing 

tions, should be accompanied by the name and address ay the writer, 

ication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request to keep copies. 


REPLIES. 


J. P. (Derby).—We believe pee Low and Marston publish a small 
technical dictionary. A small book, English, Italian, German, and 
French, is published by Ulrico Hoepli, Milan. It is quite recent, and 
seems to be accurate and extensive. 

Su.puipe (Gloucester).—The Bretherton process of direct smelting of 
ores, as described in Tax Enornerr of July 13th, is controlled by Mr. 
8. E. Bretherton, whose present address is care of The Kendrick 
Promotion Company, Denver, Colorado, U.S.A. 

J. W. N. (Oldbury).—Besides the land training which you have had, you 
must, to obtain a second-c! engineer certificate, have served one 
year at sca in the engine-room as an engincer on regular watch. You 
can get full particulars about the examinations and certificates by 
applying to the Marine Department, Board of Trade. The examina- 
= are held at various centres at intervals not exceeding four or five 
weeks. 


INQUIRIES. 


SUNBEAM METAL. 


Si1r,—I should be obliged if anyone could give me the name of make! 
of the Sunbeam Metal. H.C. 
August 7th. 
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REVISION OF GERMAN CUSTOMS DUES, 


THE question as to the general revision of the German 
Customs tariff is now engaging the attention of different 
sections of manufacturers and others interested in that 
country, more especially as it has been officially 
announced that the Bill dealing with the subject will be 
submitted for the consideration of the Bundesrath either 
in November or in the following month of the present 
year. It is understood that the individual Governments 
of the empire have already participated in the prelimi- 
nary negotiations in relation to the new tariff, and it is 
therefore expected that the consideration of the scheme 
will not occupy the Bundesrath for any lengthy period, 
and that the Bill will be passed on to the Reichstag in 
the early part of next year. This will allow ample time 
for the deliberation of this great legislative proposal, 
which, in view of the fact that the negotiations respecting 
the commercial treaties with other countries have to be 


the | commenced in 1901, is intended to lead to definite results 


in the session of 1902-1908. At the present time, 
although the various Governments have had the proposed 
new tariff under consideration, there does not appear to 
be any indication as to what the probable intentions of 
the central Government may be on the question of effect- 
ing either diminutions or augmentations of the existing 
Customs dues as applied to imports from other countries, 
excepting the United States, with which, it will be re- 
membered, an agreement has recently been entered into 
by Germany. But whilst this abstention from publicity 
on the part of the Government is comprehensible in view 
of the early stage of the deliberations, the same charac- 
teristic of reserve does not prevail in the case of the 
public Press and the representatives of some branches of 
industry. 

In this connection a Berlin paper recently had the 
temerity to express the opinion that the German industry, 
on the renewal of the commercial treaties, will not demand 
any increase in the Customs dues, or it would, at all 
events, accentuate in its claims for duties that the con- 
clusion of new commercial treaties should not be pre- 
judiced by those claims. That this view of the question 
does not coincide with the actual position of public 
opinion is shown, in the first place, by the contradiction 
which has promptly emanated from representatives of 
the Central Society of German Manufacturers, claiming 
to speak on behalf of the iron industry. The statement 
submits that duties are in force which no longer corre- 
spond to the present development of German industry 
and the exchange of commodities, and it is, therefore, 
more than probable that an increase in the duties will be 
shown to be necessary in many cases in order to attain 
the object aimed at in fixing the existing tariff. The 
document then refers to the enormous development of the 
production of iron and steel in the United States during 
the past decade as compared with that of England and 
Germany, and urges that the great progress of the 
United States in those directions in 1899 may only too 
easily grow into an exceedingly dangerous competition in 
the German home market, unless the necessary protec- 
tion is assured by the import duties. It is difficult to 
understand whether this statement really represents the 
opinion of the German iron and steel trades or not. 
The danger of American competition has not only been 
considered by iron manufacturers for several years 
with perfect equanimity, but it has even been welcomed 
for some months past in consequence of the 
dearth of available supplies of pig iron in certain 
parts of Germany. It seems certain, too, even at 
the present time that American crude iron is desired or 
needed in Germany, as is shown by the statement circu- 
lated in Berlin on the 3rd inst. to the effect that the 
representatives of Tennyson and Co. have just sold 1000 
tons of pig iron to the Huldschinsky works and the 
Bismarckhutte on the understanding that the iron can 
be shipped as ballast. The price with delivery in 
November is said to be 57 marks per ton free at Hamburg, 
which, with duty and inland water carriage amounting 


together to 22 marks, makes a total of 79 marks per ton; 
but as the Elbe and the Oder are closed to traffic in 
November transport by rail will also have to be resorted 
to, which will bring the total cost to 88 marks per ton on 
rail at Schwientochlowitz. 

This particular case is only one of several which have 
been reported from time to time in the present year, and 
taken in conjunction with the recent journeys of the 
representatives of American iron-producing firms to 
Germany and Austria in order to ascertain the prospects 
of trade, it must be admitted that American pig iron 
seems to be meeting with a cordial reception where the 
price is sufficiently low and where supplies of native crude 
iron are unobtainable. But the representatives of the 
Central Society of German Manufacturers do not stand 
alone in their opinion as to the necessity for an increase 
in the import duties on iron and other goods. A German 
economic journal, apparently better informed than the 
Berlin paper which resulted in the before-mentioned con- 
tradiction, states that the difficult question has not yet been 
decided as to whether, and to what extent, effect can be 
given to the desire for the imposition of duties on certain 
raw materials required for industrial purposes, on 
raw copper, lead, and cement. If such a tariff 
had been imposed, it would also be _ necessary 
to increase the duty on various goods manufactured 
from these materials. The journal contends that it is 
positive the duty on crude iron, which is characterised 
as the corner-stone of the whole German Customs policy, 
will not be shaken. The present duty of 10 marks per 
ton will, under any circumstances, remain as the mini- 
mum, and any alteration would be in the direction 
of an increase. No consideration can be given to a re- 
duction of the duty of 25 marks levied on bar iron or on 
that for rolled iron, but an increase is regarded as desir- 
able on special iron and a large advance on tool steel. It 
is considered certain that provision will be made in the 
new tariff for raising the rates on these classes, and also 
on various railway goods, including axles, wheels, fish- 
plates, and on fine wire, but not on tubes, plates, and 
wire. These expressions of opinion are doubtless in- 
tended to arouse public interest in the subject, but for 
the present the views represented cun only be regarded 
as highly supposititious. It will be obvious that as far as 
certain classes of iron and steel are concerned the German 
naval programme recently decided upon will necessarily 
be an important factor in determining the amount of the 
new duties, since it is believed that the successful carry- 
ing out of the scheme within the stipulated period 
depends to some extent on the relaxation of certain 
duties on manufactured iron and steel. 


THE ATTACK OF ENTRENCHED POSITIONS. 


Tue daily papers dwell very naturally on the length of 
time that the South African war takes “ fizzling out,” as 
with actual fires the last stage seems the one least 
subject to calculation. For this there are many reasons. 
It may naturally appear as if a force moving in an 
apparently well-surrounded area ought to be pressed 
harder and more strongly surrounded day by day, and 
that the conclusion ought to be as certain as any opera- 
tion of war. Suppose, however, the area, which looks 
small and manageable enough on a map, turns out to be 
about the size of Yorkshire, or even of a smaller country, 
we can see that the investing circle must be anything but 
complete and strong, and that after a considerable ad- 
vance in closing in there may well be ample opportunities 
for foes such as the Boers fighting in their own country to 
slip through. Still, all this we trust only meansdelay. We 
do not anticipate that when the fighting forces are broken up 
guerilla warfare proper will continue. It has been said 
of Spain that invaders have been repeatedly surprised at 
the ease with which the main operations of conquest 
have been achieved and subsequently very disagreeably 
surprised at the endless efforts required to stamp out the 
fire of guerilla warfare—a fire which kindled and spread 
in the most unexpected ways. This is the more remark- 
able because Spanish warriors have not in history generally 
earned the reputation of obstinate gallantry, however 
dashing they may have been. The fact is that the Boer 
is probably a more persevering man than the Spaniard, 
nevertheless we do not expect the Boers to keep up 
guerilla warfare like the Spaniards. Guerilla war- 
fare approaches the operation of bands of brigands, 
and we fear that there is generally to be found in 
Spain a class which takes naturally to it as a way of life 
for the moment, without looking forward to any fixed 
end to be achieved. The men, moreover, whom we con- 
template would not be happy in a completely peaceful and 
well-governed country. To them bad government and 
war is a harvest. Among all the strange medley of 
peoples in South Africa we question if this class exists. 
The Boer’s main idea, as we understand it, is to have a 
farm. He wishes to be subject to as little law and as few 
taxes as possible ; but a cultivated farm of any kind is a 
pledge against guerilla warfare. Once it becomes plain 
that the Boer can have his farm under British rule and 
not otherwise, we think the end will be near. As to civilisa- 
tion and law we fully hope that he will say, like Punch's 
omnibus driver says of ‘e asphalt, “‘ Well, there, we all 
have our improvements to put up with.” 

We have taken some time coming to our point, which 
is the need of utilising the experience we have learned so 
as to be well prepared for future wars—a need which is 
the more obvious seeing that we have had a small West 
Coast war, and now a very serious Chinese war sprung 
up while the main body of our army is still in South 
Africa. 

Probably those who turned from the sight of our troops 
in khaki, our khaki-coloured guns and wagons, and all our 
ugly, grim war material, to visit the Paris Exhibition 
must have felt the contrast. There, not only are fan- 
tastical dresses of marvellous variety and beauty seen in 
the wax historical representations of the armies of France 
from the time of Louis XIV. to that of Napoleon III., 
but one hall is devoted to a scene in Algiers, where the 
army of the present day is depicted in many branches 
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on service. It would be difficult to praise the figures too 
highly. It was really worth while to inspect the horses 
to see what an Arab may be, but there was no hint of 
anything but the showy, conspicuous men and uniforms 
that we all expect to see at home on gala days. No 
doubt all this would be very rapidly replaced by what 
college dons used to call “ subfuse”” colours, yet we took 
a long time learning our lesson. In the Crimea the 
Russians wore a brownish-green great coat. After the 
armistice the men of the opposing forces used 
to crowd along the opposite banks of the aqueduct, and 
endeavour to converse by word or signs. At the distance 
of, perhaps, 1} mile our own troops were very distinctly 
seen; yet for more than a mile of further advance, so 
invisible, indeed, were the Russians that, in spite of the 
conviction that they must be there, the ground appeared 
so entirely clear that it was quite curious to see them 
become suddenly visible at a few hundred yards. Our 
men in khaki would be equally concealed. 

We understand that on the return of our experienced 
officers a Committee will be formed and a number of 
experiments made to learn how best to deal with diffi- 
culties of various kinds, and prominent among these 
must be how to carry an entrenched position defended 
by men armed with smokeless powder. magazine arms. 
The Pioneer of June 22nd devoted a leading article to 
this matter, and quoted at considerable length one sugges- 
tion we made, namely, the employment of shells 
resembling shrapnel discharging smoke-giving pellets 
instead of bullets. For this it pleaded a practical trial, 
and no reasonable man should ask for more. The 
Pioneer, however, remarked that artillery officers sternly 
object to fill their ammunition boxes with any fancy pro- 
jectile at the expense of shrapnel, preferring bullets to 
smoke. The Pioneer is right in its statement as to this 
objection, and we think that nothing, speaking of field 
operations, ought to be allowed to overcome it. We are 
anxious, then, to repeat that the proposal was not to carry 
them in limbers in the field, nor was it even to fire them 
when any man-killing shell could be fired. What was 
argued was as follows :—At times troops are brought to a 
complete halt by earthworks which are too formidable 
and well defended to carry without fearful loss. The 
usual course of a front attack is this :—Artillery sweep 
the crests of the works with shrapnel and keep the 
defenders’ heads down to some extent, till the assaulting 
force gets within perhaps 200 to 300 yards, when they dare 
fire shrapnel nolonger and become silent, then up spring the 
defenders and pour in their withering magazine fire. We 
urged that shells containing smoke pellets might come up 
with the reserve ammunition whose presence such a halt 
ensures ; that with the good shooting conditions already 
acquired by the guns in action, smoke shells could 
certainly be fired safely for some time after shrapnel 
became dangerous. Thus the defenders, instead of 
experiencing a cessation of fire, would find instead of 
bullets whistling over their heads pellets falling in 
showers a little short, and a filthy black smoke in their 
faces. Through this they could fire, no doubt, but it 
would be completely unaimed fire, and they could not 
tell how close the advancing bayonet might be. 

We read that at Amersfoot the other day a thick fog 
enabled a party to advance “daringly close.” Yet a fog 
would not at’all present the advantages sought by the 
smoke pellets, for a fog is blind work to all, whereas with 
smoke shells the attacking force would see the ground 
generally fairly clear nearly up to the enemy. Shrapnel 
are generally burst under these conditions about fifty yards 
short of the enemy’s line; the smoke shells, with the same 
length of fuse, would open perhaps nearly at the same 
place, then the pellets being stopped by the resistance of 
the air, instead of clearing the edge of the parapet like 
the bullets, would drop short, probably but a little short 
of the parapet. If successful, then these shells would not 
replace shrapnel in the limbers, and they would not take 
the place of any other class of fire, but merely be a sub- 
stitute for enforced silence at a critical moment. It is 
possible that it may be harder to make an effectual 
og of smoke than we believe; all we urge is let it be 
tried. 

We have often spoken of steel shields, which can now 
be made very light, and might be used, we think, under 
some conditions with great advantage, that is to say, 
when advancing a short distance under heavy musketry 
fire. These used to be used at Chatham years ago in 
siege operations before magazine arms had come in, and 
before steel had acquired its present remarkable powers. 
We trust that this also may get a fair business-like trial. 
There is plenty of work for the Special Committee on this 
question alone, and numbers of others deserve attention. 


THE FUTURE OF ALUMINIUM AND COPPER. 


A paRAGRAPH has recently been going the rounds of the 
Press to the effect “that the inevitable consequence of 
the advance of the aluminium industry will be the anni- 
hilation of the copper industry, and that before many 
years the former metal will be engaged in a fierce struggle 
with iron.” This remarkable prediction might be smiled 
aside as one of the periodical outbursts of journalistic 
exaggeration which always crop up to satisfy the appetites 
of a sensation-loving public whenever there is a dearth 
of sea serpents, murders, or political crises, were it not 
for the astonishing fact that the words are put into the 
mouth of that well-known American electrician Nicola 
Tesla. We do not for a moment believe that Tesla has 
ever uttered any prophecy of the kind; he may have said 
that the aluminium industry is progressing rapidly, that 
the metal is being used for purposes to which copper was 
formerly applied, and that it is very serviceable to workers 
in iron and steel. He may have expressed himself in a 
fashion calculated to mislead the hurried interviewer in 
search of beautiful black headlines. Perhaps in a 
moment of levity he said that aluminium is now often 
engaged in a fierce struggle with the oxides of iron. and 
copper in the foundryman’s ladle, striving with great 
suecess to wrest the oxygen from the grasp of its rivals, 
purifying and improving them in the manner that has so 


frequently been described. Knowing as we do the 
imaginative power and versatility of the American press- 
man, we may even suggest that Tesla, knowing as he 
must the wisdom of the Yankee advice to budding 

rophets, has never said anything on the subject at all. 
But if, on the other hand, Nicola Tesla has seriously 
given an opinion that can honestly bear the above inter- 
pretation, he has passed a very unbalanced judgment, and 
has done the aluminium and copper trades no inconsider- 
able disservice. 

We have repeatedly mentioned in these columns the 
chief employments at present found for aluminium, and 
so far as our knowledge and prescience permit, we have 
indicated the probable developments of the industry. 
Aluminium is very largely replacing brass for nearly all 
the purposes to which the latter alloy has hitherto been 
put, and in this connection we may view brass as a 
variety of copper. Aluminium is also largely replacing 
copper itself in many of its oecupations—cooking utensils, 
chemical manufacturers’ apparatus, and what not. Pre- 
sumably the most acute rivalry between the metals is in 
the electrical trade, where, other things being equal, 1 lb. 
of aluminium will do the work of 2 lb. of copper. But 
the other things are not always equal, and cannot be 
made so. Putting aside the still undecided question of 
the permanence of aluminium wire in comparison with 
copper wire, only certain descriptions of electrical con- 
ductors can be constructed of aluminium, for, although 
per unit of current conveyed aluminium is cheaper than 
the heavy metal, it is only cheaper when it can be 
employed bare. And if in the future further reductions in 
cost shall ever enable insulated aluminium wires to be sold 
at a lower price than insulated copper wires of the same 
electrical efficiency, the larger diameter and greater 
capacity of the former will always remain an insuperable 
obstacle in many situations. Moreover, unless we 
approach the question from the narrow standpoint of a 
copper shareholder, we are bound to assert that the price 
of this metal is objectionably high, and that its supplies 
even now are not fully equal to the requirements. As 
the use of electrical energy continues to spread in the 
directions of light and power, the demands for copper 
must increase; and unless something can be done to 
relieve the pressure, various new enterprises; the success- 
ful exploitation of which is to the general benefit of man- 
kind, will be so heavily handicapped that they will be 
unable to provide illumination, current, or travelling 
facilities at a price to satisfy the legitimate aspirations of 
the public. If, then, aluminium be adopted in many of 
those positions where its natural qualities give it an 
advantage over copper—nay, if it be employed even where 
it is only equal thereto in a commercial and pecuniary 
sense—there can be no fear that copper will become 
extinct as a merchantable article. If the copper is 
diverted from one sphere of usefulness, it will soon find 
another where it has better opportunities to excel ; it may 
at first suffer a temporary check in consumption, which 
will only afflict a limited class of the community. The 
worst that can happen will be a slight fall in price, a fall 
to its true industrial as opposed to its financial value, a 
fall which we, who find the harmful necessary capitalist to 
be our enemy almost as often as he is our friend, can but 
anticipate with complacency. But if the growth of the 
aluminium industry can only affect in a quite insignifi- 
cant degree the technical, as apart from the speculative, 
prospects of copper, a metal which is manufactured in 
something like 150 times the amount of the former, is it 
possible to imagine any appreciable influence capable 
of being produced by the spread of aluminium on iron 
and steel, which must be turned out in many thousand 
times the quantity? Aluminium is being substituted 
even for cast iron in many places, as we have frequently 
stated, but only because the gain in lightness thereby 
attained is so enormously important that the vast extra 
outlay is justifiable. Supposing two or three times 3000 
or 4000 tons, the present annual make of aluminium 
throughout the world, were wholly consumed in the 
place of an equivalent bulk of iron or steel, would the 
alteration disorganise the markets ? Volume for volume, 
aluminium is as cheap as good brass, and eventually it 
may fall still further in price; but he were a reckless 
man who should expect it ever to compete on level 
pecuniary terms with steel. In comparison with copper, 
aluminium exhibits three advantages—non-toxicity, great 
reduction of weight, and actual economy. Compared 
with iron or steel, the first advantage vanishes, the second 
decreases, and in the third the position of affairs is 
reversed. 

With the constant increase of population, the discovery 
of new markets all over the globe, and the growing com- 
plexity of civilisation; with the layman ever discovering 
new wants and the scientist striving boldly to meet 
them; with each generation successfully working up the 
waste products of the last ; with the luxuries of the reckless 
nineteenth century millionaire becoming the necessaries 
of the plain man in the twentieth, it is idle to suppose 
that any industry can suffer annihilation. We none of us 
use the “ farthing dip” any longer; is tallow valueless ? 
The citizen lights his house with electricity ; does the 
manufacture of coal gas decline in dimensions? Mild 
steel has superseded cast iron in railway bridges and a 
host of other situations ; is cast iron extinct? We may 
welcome aluminium gladly as a new and serviceable 
material to the constructional engineer ; and we may rest 
fully confident that however widely it shall find employ- 
ment in the future, it will not injure the position of other 
metals, nor reduce their value except in so far as that 
value has been artificially enhanced and inflated by the 
wily operator of the stock exchange. 


RAILWAY COMPANIES’ COAL BILLS, 


NEVER, perhaps, in the history of the coal trade was there 
a greater interest taken in regard to supplies of fuel for loco- 
motives and engineering purposes. This can hardly be 


wondered at when companies are paying fully 5 per cent. per 
ton advance, which in the case of the Midland Railway Com- 


pany means an increase of £52,000 for the half-year. As 
might be expected the chairmen of all the leading railway 
companies at their half-yearly meetings held during the week 
have called attention to the increased price of coal. The 
Chairman of the Midland Railway points cut that his com- 
pany consumes about 26,000 tons per week, and frem 
July 1st it had to place contracts-for 8000 tons per 
week, nearly one-third of its supply. The company 
have adopted a wise course, and have only contracted 
for half-year’s supplies, believing that the boom will 
not last beyond the end of the year. The Great 
Northern Railway Company is in much the same 
position, having many good contracts which only turn 
out at the close of the year. This has enabled the company 
to get its coal at an advance of 2s. 9d. per ton during the half- 
year. The high price of coal is undoubtedly most oppressive 
to railway and gas companies, but coalowners are not slow to 
point out that in years past they were bound to supply those 
Jarge consumers at prices which in many instances almost 
ruined colliery companies. In the year 1887 steam coal was 
supplied to some of the companies at 5s. 9d. to 6s. per 
ton—a price which left no profit whatever. In 1888 prices 
ruled at 6s. 6d. per ton for some of the large contracts. 
Spurred by the advance of 10 per cent. given to the men, the 
owners at the close of 1888 obtained 8s. 6d. per ton for new 
contracts. In 1890 the North-Eastern paid 10s. 6d. to-11s. 
per ton, but in the following year the price was 10s. to 
10s. 6d. per ton. In 1892 the price was 8s. 6d. to 
8s. 9d. per ton. At the beginning of 1893 contracts were 
placed at 9s. to 9s. 6d., but tenders were accepted for the last 
half of the year at 7s. 9d. to 8s. per ton. Looking at the 
fluctuations which have taken place in prices, it is not un- 
natural to expect that history will again repeat herself. The 
high prices which are being realised is almost transforming 
the South Yorkshire, Notts, and Derbyshire coal trades. Dis- 
used pits which a few years ago could not be made to pay are 
being re-opened, and large sums are needed to meet the re- 
quirements of opening out and developing the thin seams of coal. 
It is, however, some satisfaction to note that supplies of 
small coal, slack, and smudge are much more easy to 
procure, owing to the stagnation of trade in Lancashire and 
the slackness which marks some of the textile trades of 
Yorkshire. Although the extra supplies are obtained at the 
expense of other industries, still the relief is not the less 
thankfully received. During the Easter and Whitsuntide 
holidays coking slack and smudge were so difficult to obtain 
that cokemakers in South Yorkshire had scarcely fuel to keep 
the ovens hot, the production of coke being out of the 
question owing to the scarcity of fuel. All this has, how- 
ever, passed, and makers breathe freely once more. Prices 
of coke are, however, still high, but they are believed to have 
reached the highest point. < 


THE TUBE TRADE. 


THE tube trade, by which we mean the wrought iron tube 
trade, is just now passing through a period of trial in one of 
its branches which may have important consequences. The 
operatives employed in the manufacture of fittings some little 
while ago gave notice for an advance in wages, ignoring the 
circumstance that they have already received during the last 
eighteen months advances amounting to 15 per cent. The 
Midland masters, those in Birmingham and the South 
Staffordshire district, resisted the demand, but have 
consented to arbitration. But here comes in the crux 
of the whole business. Foreign competition is threatening 
the Midland masters, indeed it is already carrying off 
the chief orders for fittings, and it is mainly on this ground 
that the advance has been refused. Sceptical as the men 
may be upon the point—and we understand that they are 
extremely sceptical—we are assured that it is a fact that 
German wrought iron tube fittings are selling in this country 
in large quantities in place of work which formerly came to 
British houses. In illustration of this, it is mentioned that it is 
no unusual thing for English wrought iron tube makers to 
now receive orders for many thousand feet of tubes 
without a single fitting to accompany them. Nor is this 
competition confined to Germany. Australian and South 
African consumers are trying maleable cast iron fittings 
for joints and connection purposes from the United States, 
since although the English tube consumer still insists upon 
wrought iron connections, the colonial consumer does not. 
The question is now being asked whether, in face of facts like 
these, the men in the Midlands will press their claims before 
an arbitrator. There is one thing which is very certain, viz., 
that the men could have gained nothing by a strike. It is 
estimated that there are 1000 fitters in the Midland tube 
trade, and these men are receiving an average of £3 per week 
each in wages. A six months’ strike would have cost the 
union £26,000, even calculated upon the modest estimate of 
£1 per week strike pay. Now,a5 per cent. advance would 
have only represented to the men £150 per week, or a 74 per 
cent. advance £225 per week. But that such an amount as 
this would have been worth striking for at the sacrifice, say, 
of the whole or the greater part of the accumulated funds of 
the union, no one can for a moment believe. 


THE COAL TRADE WITH HULL PORT. 


DurinG July the weight of coal sent to Hull from South 
Yorkshire and several north Derbyshire and Lincolnshire 
collieries amounted to 434,480 tons, which shows an in- 
crease, compared with the corresponding month of 1899, of 
54,464 tons. For the seven months the trade reached a total 
of 2,287,120 tons, showing an increase, as compared with the 
first seven months of last year, of 343,072 tons. The 
export trade for the month was 244,371 tons, as against 
191,831 tons in July of 1899; for the seven months, 1,132,538 
tons, compared with 917,669 tons, the increase on the month 
being then 32,540 tons, and on the seven months, 214,869 
tons. The noteworthy feature of the export trade was 
the abnormal business done with France. In July of 
1899 France took 4851 tons. During last month the busi- 
ness had expanded to 21,331 tons. For the seven completed 
months of the year France has taken 67,427 tons, as com- 
pared with 33,906 tons sent during the seven months of 1899. 
It is significant that the qualities of coal thus forwarded are 
those most suitable for naval purposes, though, of course, nct 
quite so well adapted for the fleet as the Welsh smokeless 
coal. The point is that France should be taking Yorkshire 
coal at all for that purpose, in addition to the extraordinary 
increase of her requirements from the Welsh collieries. The 
importance of that point is acutely accentuated when it is 
mentioned that, while the whole increase in the exported coal 
for the seven completed months of the year is 1,059,653 tons, 
France’s share was 90 per cent. of the whole. The Russian 
trade shows a distinct decline, both in the North and South. 
Sweden has considerably increased on the month, and, in a 
less degree, on the seven months. 
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Topographic Surveying: Including Geographic, Exploratory, 
and Military Mapping. With Hints on Camping, Emer- 
gency, Surgery, and Photography. By Herpert M. 
Witson Geographer, United States Geological Survey, 
Member American Society of Civil Engineers. First 
edition. First thousand. New York: John Wiley and 
Sons. London: Chapman and Hall. 1900. 

Ir is perhaps only fair in the interest of our readers to 
acquaint them with the fact that the contents of this 
elaborate and exhaustive treatise, comprising over 900 
pages, will not be perused satisfactorily or profitably 
without considerable study and application. The volume 
has been prepared with the view of bringing together the 
data essential to a comprehensive knowledge of topo- 
graphic surveying. That nothing has been omitted that 
is essential to the purpose the author set himself to 
soem may be at once accepted, but there may 
possibly be two opinions whether a good deal more than 
is necessary has not been inserted. 

We scarcely think it is incumbent upon a topographical 
surveyor, in addition to his own professional acquire- 
ments, to possess those of an astronomer, a photographer, 
a modeller, and a physiographer. The three general 
subjects, which embrace all the subordinate branches, 
are topographical surveying, geodetic surveying, and 
practical astronomy. The first of these has been divided 
into three parts, consisting of plane surveying, hypso- 
metric surveying, and map construction, prefaced by a 
preleaene characterisation of the relations existing 

etween topographic, geographic, and exploratory sur- 
veys. Geodetic surveying has been subdivided into 
terrestrial and astronomie geodesy, which have been 
treated generally in the same manner as in other books 
on the same subject. 

After a brief reference to the three general methods of 
conducting topographical surveys, there is introduced a 
fourth method, which is always employed by the 
United States Geological Survey. It is described as 
consisting ‘‘ of a combination of trigonometric, traverse, 
and hypsometric surveying to supply the controlling 
skeleton, supplemented by the ‘sketching in’ of contour 
lines and details by a trained topographer.”’ Whether 
this fourth mode of surveying has superseded, or is likely 
to supersede other known methods, we do not pretend to 
decide. If we may judge from the opinion expressed by 
an American authority of reputation, it has not been in- 
troduced before it was wanted, as he remarks :—‘‘ In the 
United States but little attention, comparatively speak- 
ing, has been given to full and complete topographical 
surveys, nor have their value and importance as a means of 
securing good lines for railways and highways been jully 
appreciated.”** Similarly to the second or cross sectioning 
method, the first, which consists of, traversing or running 
out of contours by means of transit, chain, or stadia, and 
level, is relegated to the category of those which are un- 
fitted to the survey of large areas. This statement may, 
perhaps, be capable of a little modification, for another 
American author observes, with respect to the stadia 
method: —‘ This method is the best adapted to fairly 
open country, where a ‘shot’ to any desired point may 
be taken without clearing.”+ In the next three chapters 
surveys for especial objects, such as reservoirs, dams, and 
for city, cadastral, geographic, and military purposes, are 
discussed, and will well repay perusal. In a practical 
example of a topographic survey for the location of a 
canal, the advantage of the use of the plane table—an 
instrument not much in vogue with English surveyors— 
is very fairly pointed out. When other means were em- 
ployed, the work had to be plotted up in office, and 
located points connected by estimation or from rough 
sketches. With the plane table the same points were 
plotted immediately in the field, so that the resulting 
map or plan much more accurately expressed the slopes 
of the land than the maps obtained by other methods. 
The speed of the work was a common quantity to all the 
different means experimented upon, and it was found 
useful to attach a spirit level to the plane table to deter- 
mine the grade, in order that the canal line might be 
given the required fall per mile. In Chapters VII., 
VITI., and IX. will be found rules and directions for 
setting up, adjusting, and using the plane table. 

The subject of tachymetry, or, as it is often called, 
tachyometry, which is nothing else than a method of 
rapid surveying, is very fully described, particularly the 
branch of it termed stadia tachymetry. In Chapter XII. 
this information is afforded, and the limits of error 
quoted, which may be relied upon, as they were obtained 
from actual operations in the field. 

Passing on to hypsometry, or speaking plainly “ level- 
ling,” the author gives the preference to the Y pattern of 
instrument, which is certainly the most accurate, and 
possesses, in common with all instruments of the kind in 
which the telescope can be rotated in its bearings, or like 
the transit theodolite reversed end for end, the great 
advantage of a simple and ready adjustment of the line of 
collimation. On the other hand, it is heavier and less 
compact than the ‘ Dumpy,” which is the instrument in 
most general use with English engineers and surveyors, 
and is far more likely to get out of adjustment. From 
18in. to 20in. appears rather a long focal length for 
ordinary levelling purposes. A better is from 10in. to 
14in., and we have found an intermediate length of 12in. 
yield perfectly satisfactory results in every respect. It 
may be mentioned with regard to the bubble tube that it 
is quite possible to have it too sensitive, and in that 
event it will be as difficult to bring it and keep it at the 
centre of its run as if the instrument were set up in 
a quaking bog. Trigonometrical levelling, equivalent to 
our levelling with the theodolite, is not considered over 
here, except in special and exceptional instances, deserving 
of much commendation. e have always held that 


. * A treatise on “Civil Enginecring,” by W. M. Paton, consulting 
engineer, 1895, 
t “Railroad Construction, Theory and Practice.” By Walter Lorin 
Webb, C.E. 1900, ‘ . 


the proper instrument with which to make longi- 
tudinal, cross, or any kind of sections is the spirit 
level, and this view is maintained in ail English text-books 
on levelling and by English engineers. The interests 
of the cartographer or draughtsman are not neglected by 
the author, as in the first two chapters of Part IV. he 
will find abundance of sound advice respecting the 
various descriptions of map projection, map construction, 
topographical drawing, contour lines, and paper contour 
model maps. Among the best chapters in the book are 
the first six in Part V., which relate to terrestial geodesy, 
especially those including the field work and computation 
of base measurements. The importance of the extreme 
accuracy and precision of the measured base line is fully 
insisted on. In addition to the various means which 
have been employed in extensive national trigonometrical 
surveys, there are two described which are of recent 
invention, and deserving of particular attention, namely, 
the iced bar and the Repsold base apparatus. 

The science of astronomy embraces in its fullest ampli- 
tude a scope at once wide and complicated, and demands 
the acquisition of much knowledge of a very superior 
class, as well as the employment of special mathematical 
attainments of a very high order. It has, therefore, only 
been judged necessary in “‘ Topographical Surveying ” to 
take a limited view of the subject, and to restrict the 
discussion of it to the simpler and more approximative 
methods of determining azimuths, latitudes, and longi- 
tudes. The interconversion of time into are or terrestial 
longitude is effected by the use of tables given for the 
purpose. Mr. Wilson here observes that ‘only such 
outline of the subject is given as is indispensable as a guide 
to practical field operations.” This is one of the points 
where we regret to differ from him, as mentioned gener- 
ally at the commencement of our review. In his preface 
the author expresses the hope that the engineer who may 
be called upon to conduct an exploratory survey in an 
unknown region or to make a detailed topographic map as 
a preliminary to construction, will find herein descriptions 
and examples of the methods he should employ, the 
essential tables for the computation of his results, and 
hints which will guide him in the equipment of his party. 
All this information is at his service, and if he should find 
that some portions of the treatise are, as we have sug- 
gested, de trop, and in excess of his requirements, he can 
leave them alone without impairing the value of the re- 
mainder. 


China and the Present Crisis. By JosEpH Watton, M.P. 
London: Sampson Low, Marston, and Co. 1900. 

In writing the above book Mr. Walton has entered 
upon what is probably the most far-reaching question 
that has occupied the world’s diplomatists for fifty years. 
Now the storm has broken upon us. On the one hand 
lie great issues which may affect even the vitality of one 
or more nations; on the other, doubt and uncertainty, 
possibilities known only to a few, some even unsuspected 
by all. At such a time we take up a new book on Far 
Eastern questions with more than usual interest. Mr. 
Little and Mr. Colquhoun have told us much that is to 
happen in that vast empire ; let us see what Mr. Walton 
has to say after his spirited visit to the East. In his 
preface the author designates his book as being a brief 
account of his journey and some of the information 
gathered thereon. During his eight months of travel 
Mr. Walton found time to visit a great part of China, 
Japan, the Korea, Hongkong, French Indo-China, the 
Straits Settlements, Ceylon, and India, to say nothing of 
his voyage out and home; on all these lands he gives us 
his opinions, collated to a great extent from personal 
interviews with leading men. He must forgive us if we 
say that he has attempted to do very far too much in the 
limited time at his disposal. Local opinion is always 
of distinct value; but one must remember that the 
opinion of men who spend their lives, their energies, 
and, above all, their enthusiasm on definite subjects must 
naturally be strongly influenced by personal desire; and 
that, therefore, such local opinion, to be of the highest 
value, must be leavened with the cold dispiriting candour 
of a diplomatic Blue-book. It is not our wish or inten- 
tion to hold a brief for the Government on their China 
policy—they have unfortunately made mistakes too 
open to pass unnoticed, too ve to be condoned— 
at the same time we cannot agree with the keynote 
running through Mr. Walton’s book that every- 
thing Russian is good, everything British bad. On this 
latter point Mr. Walton is most emphatic, and no doubt 
the great fault of our manufacturers is want of enterprise 
—it is hardly possible to open a consular report without 
reading thesamething. Hereisaninstance: “At Wuchang, 
I was shown over a brick-tea factory by the Scotch 
engineer. The machinery, including engines and boilers, 
had come from England and Scotland, the electric plant 
was supplied by Germany simply because the Germans 
came up from Shanghai to see after the order, whilst the 
English firm only wrote a letter.” This is one case in 
point, and one of many which come under our notice. 
It must be remembered, however, that increased speed 
of transport has brought the whole world nearer together, 
and that business is now transacted in as many ~—_ as 
it once took weeks or months, and it is not to be wondered 
at that American competition especially is becoming a 
decided factor in Eastern waters—whether it will hold 
its ground for long is another question. Undoubtedly 
prompt attention and delivery of goods gains new 
customers; whether it keeps them depends on the quality 
supplied. 

Leaving Manchuria with the conviction that a magnifi- 
cent country is unhappily lost to British trade, Mr. 
Walton visits Wei-hai-Wei and Kiaou-Chou on his way 
to a journey up the Yangtse River. Here, at least, we 
hope to find that this country is predominant. Sadly and 
with disgust, Mr. Walton proclaims a state of British 
shortcomings; but the author’s statement at the beginning 
of Chapter X. slightly consoles us: “I have now 
returned,” he says, ‘in safety from the interior of China, 


having accomplished a journey of 3200 miles over her 
greatest inland waterway in about half the time usually 
occupied.”” We hope some of our successes have thus 
escaped his notice amid the crowd of shortcomings and 
hurried travel. Visits to Japan, the Korea, Hongkong, 
French Indo-China, at which latter place he enters care- 
fully into the forward policy of the French, though he 
fails to mention the difficulties of keeping a frontier where 
both sides shoot at sight, and the business of life to the 
ise native is to stalk the frontier guard, also that it is an 
undoubted fact that our officials in East Upper Burmah 
have proved far more successful than their Trench 
neighbours. Nevertheless, the proposed railways have 
rightly convinced Mr. Walton of the necessity of careful 
watching and counter strokes on the part of our own 
Government. 

The Malay Peninsular claims a few pages of our atten- 
tion, but we look to Sir Alexander Swettenham for in- 
struction on all things Malay—and there is no better 
authority. And so we come to Ceylon. Here Mr. Walton 
has the satisfaction of hearing that a line advocated by 
himself in 1893 running northwards to Jaffna is to be 
taken in hand next year. He expresses a wise hope that 
the old irrigation tanks will be repaired. We hope so too, 
and with confidence, for there has been a steady and un- 
ostentatious progress in this line throughout India and 
Ceylon. His wish that the opened-up country will provide 
a new home for some of India’s congested population we 
also hope may come true, but the “ryot” class is a 
terribly difficult, one to move to new surroundings. The 
few chapters on Japan do not call for much attention 
beyond being pleasant reading of a light nature. So 
much has been written on this wonderful land, that Mr. 
Walton's remarks are covering old ground. In conclu- 
sion, we think that Mr. Walton has given us a great 
number of interesting statements; it remains for his 
readers to sift the grain from the chaff. We could wish 
that he had been able to lengthen his stay or confined 
his wanderings to a smaller area. Had not the late 
Mr. G. W. Stevens forestalled him, ‘Things Seen and 
Told in China’ would have been an appropriate title for 
his book. 


The Elements of Alternating Currents. By FRANKLIN and 
Wixuiamson. New York: Macmillan and Co. 

WE have, of course, long been aware that the spelling 
of the English language was slightly different on the other 
side of the Atlantic from that in common use here, but 
we had not realised that other and more important 
differences were developing. We cbserve, however, that 
this work is stated to represent the experience of ‘‘ seven 
years’ teaching of alternating currents,” and again we read 
of ‘an area at right angles to the velocity of a moving 
fluid.” It is obvious that words are acquiring new mean- 
ings. ‘The authors acknowledge their great indebtedness 
to Mr. C..P. Steinmetz, whose papers they consider 
unique in their close touch with engineering realities, and 
we learn that almost every chapter in the volume has 
been repeatedly subjected to the test of class-room use. 

The first chapter deals with inductance and capacity, 
and the reader must be prepared to make many allow- 
ances for doubtless unintentional vagueness of expression. 
Areas are spoken of as at right angles to magnetic fields, 
and a field as normal to a pole face. Putting aside, how- 
ever, the differences in language, the authors state very 
clearly the intimate relation between pure mechanics and 
the theory of electricity by arranging analogous equations 
side by side. Thus the moment of inertia is the analogue 
of inductance, and the case of the weight supported by a 
rod precisely resembles that of a condenser connected to 
the ends of a coil having inductance. 

In the second chapter the simple alternator is described, 
and the method recommended for obtaining the instan- 
taneous values of the current and potential is that in 
which a jet of conducting liquid issues from a nozzle and 
is cut once per revolution by a pin fixed to a dise upon the 
alternator shaft. Where, however, the electromotive 
force is low, the indications of an electrostatic volt- 
meter are not accurate, and it will be found advisable to 
connect a battery of known electromotive force in the 
circuit in order to raise the electromotive force to a value 
which:can be accurately measured. 

At the end of each chapter there are a number of ques- 
tions which the authors consider may be correctly answered 
after the chapter has been studied. No attempt has been 
made to avoid the use of the integral and differential cal- 
culus, and the workis not intended for the amateur electri- 
cian, but for the advanced student who has received a g 
mathematical training ; the whole treatment of the subject 
is better adapted for the class-room than for the work- 
shop. The authors, however, point out that calculations 
for the design of alternating-current apparatus are simple 
enough to oe practicable only when the E.M.F.’s and 
current are assumed to vary according to a harmonic law, 
and it is upon this assumption that all the calculations in 
the work are made. 

After dealing with a number of fundamental problems, 
and the use of complex quantities, the volume treats of 
polyphase alternators. While, of course, the greater 
simplicity of construction of alternators has led to the 
use of alternating currents for the transmission of power 
to a distance, the single-phase motor has not proved very 
satisfactory, and the satisfactory use of alternating 
currents for motive power depends chiefly upon the use 
of the induction motor. The requirements of this type 
of motor have really caused the development of the py: 
phase system. Very clear descriptions are given of th 
two-phase and three-phase constructions, and the method 
of linking up the circuits is described, so that only three 
wires need be used with the three phase machines. 

In the following chapter the authors shortly discuss 
the effect of distributed windings upon the E.M.F. of an 
alternator, and give a number of diagrams of windings of 
various types. With regard to frequency, they consider 
that 60 per second has given the best results where the 
current is used both for lights and for motors. In a 
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table which gives data from the most recent American 
machines, it appears that with 10 poles and an output of 
60 kilowatts the revolutions were 1500 per minute, and 
that the speed decreased as the output increased until a 
750-kilowatt machine was reached with 40 poles, running 
at 180 revolutions per minute. 

In dealing with the magnetic densities allowable in 
armature and air gap, the authors point out that the 
values depend largely upon the frequency. Thus in the 
armature core the density should not exceed 5500 to 6500 
lines per square centimetre for 40 cycles, nor exceed 
3000 to 3500 lines for a frequency of 120 per second. In 
the air gap the density will depend upon the nature of the 
pole pieces. So that while with cast iron poles it should 
not exceed 4000 to 4500 lines, with wrought iron it may 
be 6000 to 7000 lines. We may remark that in the early 
alternators the current density was often very high, and 
such armatures usually became very hot at full loads. 
The following chapter deals with transformers, and, after 
giving a general description, the authors furnish a table 
of efficiencies for a particular recent type, which is not, 
however, named. It appears that at full load the 1-kilo- 
watt size gave 94°8 per cent. efficiency, and this gradually 
increased until, with the 15-kilowatt size, 97°2 per cent. 
was attained. These are, of course, very satisfactory 
results; but it does not follow that a type with these 
high efficiencies at full load is necessarily the best com- 
mercially, where the loading is often only a fraction of 
full load, and the watt losses at low load may be excessive. 
Tn fact, it may be said that for small transformers, which 
necessarily must have relatively large radiating surfaces, 
it is the requirements of close regulation which determine 
the allowable output, while in the case of large trans- 
formers, which have relatively small radiating surfaces, 
the allowable output is determined by the permissible 
rise in temperature. Theauthors state that transformers 
are usually wound with two secondary coils, which may 
be connected in series to give 110 volts, or in parallel to 
give 55 volts. This is rather behind the times for British 
practice, where the rule is to have the secondaries wound 
for 200 to 220 volts. In fact, the use of the 100-volt lamp 
is steadily being discouraged by all the supply companies. 

In Chapter XII. the authors discuss the theory of the 
synchronous motor, and then follow chapters upon the 
rotary converter and the induction motor. The work 
may be said to give a sketch of the present conditions of 
the art in the United States, and is more suited in its 
methods for the class-room than for the manufacturer. 
The apparatus is treated in a general way, and no details 
of the dimensions of particular apparatus for specified out- 
puts are given. 


Jahrbuch der Schiffbautechnischen Gesellschaft. Erster Band. 
Large 8vo., pp. 435.. Berlin: Junius Sprincer. 1900. 


Turs is the first volume of the “ Proceedings” of the new 
German Society of Naval Architects and Engineers, which 
was founded in May, 1899, and held its first meeting at 
Charlottenburg on the 5th and 6th of December last. 
The preliminary measures which led to the formation of 
the society are recorded in full in the first forty-eight 
pages, together with a list of members made up to March 
lst, 1900, when their number had already reached 676, 
and contributions exceeding £7500 had been received 
from numerous members and firms engaged or interested 
in shipbuilding towards the formation of a capital fund, 
which must certainly be considered as very promising 
beginnings. It is pleasant also to note that at the first 
meeting a very cordial telegram of congratulation was 
received from the Institute of Naval Architects. 

The proceedings of the first meeting, apart from those 
of formal and complimentary character, included the 
reading and discussion of several papers, which, recorded 
in full, make up the bulk of the volume. The first and, 
perhaps, the most important of these, by Professor 
Busley, on modern submarine boats, gives a complete 
history of submarine torpedo craft, both wholly or 
partially submerged, that have been proposed or con- 
structed from the schemes of Bourne and Day in the 
seventeenth century, those of Fulton, Phillips, and other 
American inventors, in the following century, down to the 
more modern boats of Nordenfeldt, Bourgeois, Brun, and 
Zede, the “* Narval” type of Laubeuf, and the partially 
or entirely submerged boats of Holland and Hovgaard. 
While carefully describing each type, the author is entirely 
against the use of such boats on account of their danger, 
cost, and small probable utility, and he considers that 
the German we authorities are to be commended for 
abstaining from tedious and costly experiments with 
them, and confining their expenditure to the construction 
of battleships, cruisers, and sea-going torpedo boats. 

The second paper, on the application of wireless (or 
spark) telegraphy to naval purposes, is the report of a 
lecture by Professor Slaby, given in the electrical 
laboratory at Charlottenburg, and necessarily loses much 
of its interest by the absence of the experimental illus- 
trations, which seem to have been of an unusually brilliant 
character. 

The third paper, by F. L. Middendorf, director of the 
Germanic Lloyd Berlin, on the steering appliances of sea- 
going ships, particularly modern large steamers, is an 
elaborate and comprehensive treatise of 122 pages on all 
the contrivances that have been used for steering ships 
from Viking times downwards to the steam, hydraulic, and 
pneumatic gears of later years. This is profusely illus- 
trated, but the illustrations lose some of their value 
through not being provided with proper titles, the mere 
reference number being insufficient when, as is usually the 
case, the description is to be sought for at some distance 
either before or after the figure. The application of 
electro-motors to steering purposes does not as yet seem 
to have made much progress. One example given in 
detail as applied to the coast defence ship Aegir seems to 
be of the most complicated character, and according to 
the description, weighs more twice, and cost three times 
as much as steam gear. In the final pages exam- 
ples are given of the method of calculating the 


dimensions of steering gear for different sizes of rudder 
and their approximate weight, which may vary from 
Tewt. in small ships with 2in. to 2}in. rudder heads, to 
40 tons and upwards in the largest ocean-going steamers. 

The fourth paper, by Geheimrath Rudloff, on the 
development of the armour-plated battleship, is an his- 
torical sketch of the changes in form and dimensions of 
plated ships, as well of their speed and armaments, from 
the time of the Warrior and Gloire down to the present 
day, and, although interesting, contains nothing of any 
special novelty. , 

Another analytical paper, on the resistance and deter- 
mination of the power developed by the engines, by the 
same author, was taken as read, as was also another by C. 
Radermacher, on the calculation of the strength of ships. 

The principal novelty of the meeting was contained in 
the paper by Dr. Bauer on investigations on the periodical 
variations in the velocity of rotation of screw shafts, 
which described a very ingenious and accurate method of 
determining irregularities in the speed of screw shafts by an 
application of the vibration chronoscope at different 
points in the tunnel. This gave rise to the most ani- 
mated discussion of the meeting, which, however, judging 
from the report, seems to have been carried on in asome- 
what irregular manner. 

The final article in the volume is an elaborately- 
illustrated description of the works of the Allgemeine 
Elektricitits Gesellschaft in Berlin, which were visited 
on the second day of the meeting. The volume is re- 
markably well printed and illustrated, although the size 
of the page makes it somewhat inconvenient to handle. 

Although only recently founded, the society has already 
lost several prominent members, of whom obituary 
notices are given, and the portrait of one of these, Chief 
Constructor Dietrich, is given as a frontispiece. 


SHORT NOTICE. 


Ancient and Modern Ships. Part I.: Wooden Sailing Ships. 
By George C. V. Holmes. With seventy-four woodcuts. Pub- 
lished for the Board of Education. London: Chapman and Hall, 
Limited. 1900. Price 4s.—There is much need for an exhaustive 
book on this subject. It could not be expected, nor was it in- 
tended, that the present hand-book should fill this place. To deal 
fully with the subject of ancient and modern wooden sailing shi 
within the limits of 150 pages would be out of the question. Still, 
Mr. Holmes has compressed a great deal of information into the 
space allotted to him. We should like to see a compendious 
description of different kinds of vessels. What, for example, is a 
‘“snow”’—what a “pink”? There are many more old rigs and 
builds, English and foreign. We notice that the author relies on 
a paper in the “‘ Transactions” of the Institute of Naval Architects 
for his description of the Viking ship dug up at Gokstad. He 
may care to know that a very full description, with an elaborate 
set of drawings of the ship and its contents, by M. N. Nicolaysen, 
was published in Christiania in 1882. The book is in English and 
Norse. 
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LAKE SHIPPING DEVELOPMENTS. 


As a result of the establishment of deep-water communica- 
tion between the Great Lakes of America and the ocean, some- 
thing like a revolution is, it is asserted, being effected in the 
shipping trade. We are assured that “the strongly- 
entrenched and interwoven shipbuilding and iron and steel 
interests will reach out for the Atlantic coasting and trans- 
atlantic carrying trade, and will also attempt the construc- 
tion of vessels in competition with the shipbuilders of the 
world.’’ The argument is to this effect :—At no point on the 
globe is it possible to assemble as quickly and as cheaply as 
on the Great Lakes all that enters into the construction 
of a modern vessel of any type. Iron ore, all of the 
finished material in iron and steel down to the smallest 
item, lumber of every conceivable sort, and_ skilled 
labour in the greatest profusion are the chief advan- 
tages which, combined, make it possible—still according 
to the argument—for the Great Lakes to enter into direct 
competition with the greatest shipbuilding centres of the 
earth. All these natural advantages have been seen, and ad- 
vantage taken of them by the strongest aggregations of 
capital on the Continent, and the first step in the plans which 
these interests have laid has already been taken. This step 
will be the absolute control of the lake carrying trade, which 
in itself is of great commercial importance. The rest will 
follow in due course. It is allowed, however, that until the 
canals connecting the Great Lakes with tide water are 
enlarged beyond their present capacity, which of necessity 
must be a number of years hence, the great interests men- 
tioned cannot go beyond the control of the lake carrying trade 
and the construction of vessels which can be utilised beyond 
the canal terminus. But they are strong on the lakes. The 
Bessemer Steamship Company (the Rockefeller fleet) now 
consists of six vessels of the largest class. The capacity con- 


trolled exceeds that which can be used in ore carrying for the 
company by about 2,000,000 tons, or equal to 70,000,000 
bushels of wheat—about the quantity shipped from Duluth 
last year. It is claimed for this fleet that it could at the 
present time make a freight rate that would be profitable, and 
that would bankrupt or drive out of business all vessels not 
of similar type and capacity. This would mean a stripping 
of the lakes of all vessels below a certain tonnage and work- 
ing capacity, which would simmer the active lake tonnage 
down to the big fleets uncontrolled by the various combina- 
tions within the iron and steel trade and the lake lines 
having railroad connections, these, too, interwoven financially 
with the big iron and steel fleets. The Federal Steel Com- 
pany controls the twenty-five vessels of the Minnesota 
Steamship Company, the American Steel and Wire 
Company controls twelve, Carnegie’s eight, the National 
Steel Company five, and the Republic Iron Company 
three. By the advantages above alluded to, in the assembling 
of the raw materials and skilled labour at the- lowest possible 
cost, and in the shortest possible time, we are assured that 
“on the Great Lakes will be built the type of vessel that will 
regain for America the prestige in the merchant marine that 
she once enjoyed, if not, in fact, give her the advantage over 
all others in the world’s markets.” This is rigmarole, of 
course, but the significant point is that specially large 
steamers are being built in view of the changed conditions 
which result from the deepening of the waterway from 
Chicago, Duluth, and other distributing ports to the sea- 
board. Nor is Canada idle. A Canadian syndicate is having 
built a small fleet of five steamers of very large capacity, 
which will be ready to enter into the traftic of the Great 
Lakes during the present season. These boats can be utilised 
for lake traffic solely; or for the trade to Montreal, and it is 
the intention, at the close of navigation each autumn, to use 
them for the coasting trade. Given a steady depth of water, 
it is only a step from this to a voyage straight from Chicago 
to Liverpool. 


COLLIS P. HUNTINGTON. 


Tue death is announced as having taken place on Monday 
night last, at his summer residence in the Adirondack Moun- 
tains, of Mr. Collis P. Huntington. Mr. Huntington was 
possibly the greatest of all the great American railway kings. 
With his name will always be associated those of Messrs. 
Leland, Stanford Crocker, and Hopkins, who, working together, 
pursued the same end—the construction of railways. They 
were known as the “Big Four.” It was to these four 
gentlemen, but most particularly to Mr. Huntington, that th> 
construction of the Central Pacific Railroadisdue. He was born 
in one of the New England States, and at the time of his death 
was eighty-one years of age. His first startin business was 
in Sacramento, where he kept a general store. At his death 
he is reputed to have been worth £10,000,000. No one, it is 
said, can claim to have built so many thousands of miles of 
line. It was in 1861, chiefly through his initiative, that the 
construction of the Central Pacific Railroad was commenced, 
and that the last link in the chain connecting New York with 
San Francisco was completed. Having made the road from 
Ogden to San Francisco, and so opened up communication 
with Chicago and the East, he next turned his attention to 
the development of railway facilities in California. Gradually 
the vast Southern Pacific system was built up, which not 
only comprises a network of lines in California, but extends 
as far as New Orleans, and thence by means of steamships to 
New York. Mr. Huntington was also largely instrumental 
in building the Chesapeake and Ohio Railroad, besides a 
number of other lines in the Southern States. In Mexico 
he constructed the Mexican International Railway. 

Whether Mr. Huntingtonsold his Central Pacific shares with 
the knowledge that he was raising up a competitorin the shape 
of the Southern Pacific that would cripple the Central, or 
whether other trans-continental competition and the fall in 
rates had an effect which he did not foresee, it is impossible 
now to say. He publicly stated that it was the latter. In 
addition to his interest in railways, the Pacific Mail Steam- 
ship Company and the great dockyard and shipbuilding com- 
pany at Newport News are due to his initiative. It used to 
be said that he knew every one of the 30,000 employés of the 
Southern Pacific system. 


TRIALS OF THE HOPPER DREDGER 
LA PUISSANTE. 


Tue stern-well hopper dredger La Puissante, designed and 
constructed by William Simons and Co., Limited, Renfrew, 
to the order of the Suez Canal Company, completed last 
week on the Firth of Clyde a series of exhaustive dredging 
and speed trials, the results of which gave every satisfaction 
to builders and owners. This dredger is the largest and 
most powerful craft of her class afloat, the next in size and 
carrying capacity being the stern-well dredger Percy Saunder- 
son, constructed by the same builders in 1894 for the European 
Commission of the Danube. As we purpose illustrating and 
fully describing this noteworthy vessel in an early issue, the 
present note will be of the briefest. La Puissante is 275ft. 
long on the deck line, 47ft. beam, 19ft. moulded depth, and 
has a hopper capacity, including coamings, of 2200 tons. 
Her draught, loaded, is 16ft. 5in., and she can dredge to a 
maximum depth of 40ft., while she can cut her own 
floatation. The capacity of the buckets, of which there are 
forty, is 30 cubic feet each. The contract dredging capacity 
was 1150 tons per hour, and the result of an extended series 
of trials showed 1600 tons per hour. The contract speed was 
9 knots, and the trials gave the highly satisfactory result of 
9? knots per hour. There are two sets of independent com- 
pound triple-expansion engines of 1800 indicated horse-power 
combined, each set of engines being capable of driving the 
buckets independently as well as propelling the vessel. Steam 
at 1601b. pressure is supplied from two mild-steel cylindrical 
multitubular boilers. The hopper space is one large compart- 
ment situated amidships, and the lifting gear for hopper 
doors is under the control of one man. The series of official 
trials of the vessel was completed on the 27th ult. by an 
inspection of this dredger’s capabilities by a large party of 
gentlemen interested in dredger work and in river, harbour, 
and dock improvement. 


GREAT expectations are entertained, and many plans 
are being formed, in Porto Rico, for the installation of short inland 
electric railways from the central range to the coast. The power 
is to be developed through the agency of the multitude of streams 
to be met with in every part of the mountain range which 
traverses the island from end to end. The only other form of 
traction is a short steam line for passengers from the capital to 
Rio Pedras, a track of about nifie miles, This very shortly is to 
be replaced by an electric service. ; 
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THE INDIAN TROOPSHIP HARDINGE 


THE FAIRFIELD SHIPBUILDING AND ENGINEERING COMPANY, GOVAN, BUILDERS AND ENGINEERS 


THE TWIN-SCREW TROOPSHIP HARDINGE. 


On Saturday last the Fairfield Shipbuilding and Engineering 
Company, Govan, launched the twin-screw troopship Har- 
dinge, which has been built to the order of the Secretary of 
State for India in Council for the service of the Indian 
Government. Considerable interest attaches to the vessel, as 
she is only the second of the class ever built on the Clyde, the 
previous vessel, the Malabar, having been launched so long ago 
as 1867 by R. Napier and Sons, Govan. The Malabar was 
one of five almost similar troopships built about that period 
for the Indian Government service; two of them in the dock- 
yards, one by the Thames Ironworks Company, and the fifth, 
the Jumna, by Palmer, of Jarrow-on-Tyne. The vessel 
launched on Saturday, in the words of Sir Edward J. Reed, 
is by far the greatest and best contribution that has ever been 
made to the Royal Indian Marine. Her gross tonnage is 
about 5600 tons, she will have accommodation and capacity 
for carrying 1400 troops and all accoutrements, and when 
fully loaded her speed is guaranteed to be at least 18 knots. 

The launching ceremony was performed by Viscountess 
Hardinge, grand-daughter-in-law of the late Viscount 
Hardinge, Viceroy of India, and Commander-in-Chief of the 
British Army at the time of the Crimean War. Sir Edward 
Reed, in speaking of the event at the luncheon which followed, 
declared that of all the scores and hundreds, he might even 
say thousands of launches he had seen, he never saw one 
more beautiful or more satisfactory than that of the Hardinge. 
It was leisurely enough to allow all to see it—many thousands 
of spectators had congregated in the yard and on both banks 
of the Clyde—and quick enough to prevent any fear that the 
vessel would not safely complete her course. 

The dimensions of the Hardinge, which has a gross tonnage 
of about 5600 tons, are :—Length over all, 423ft. 6in.; between 
perpendiculars, 407ft.; breadth, extreme, 51ft.; depth, to main 
deck, 31ft. The vessel is built of steel throughout, and is of 
the spar deck type, having a cellular bottom all fore and aft, 
with a very close subdivision by water-tight doors, so that 
the spaces may be used for the storage of fresh water. The 
hull is divided by water-tight bulkheads, strengthened in 
accordance with the recommendations of the Parliamentary 
Bulkhead Commission, while the general arrangements are 
in all respects in strict compliance with the Admiralty trans- 
port regulations. There are four complete laid decks—the 
orlop, troop, main, and spar decks—and the latter being flush, 
with no erections other than the necessary castings and 
houses giving entrance to the accommodation below, is 
specially suited for exercising the troops in large companies. 
There are two navigating bridges, fitted on the top of the 
forward and after deckhouses, similar to those in the latest 
warships built for the Admiralty; and a light gangway con- 
necting these bridges is fitted for the use of the ship’s 
officers when the spar deck is crowded with troops. Arrange- 
ments are made for carrying on the spar deck an armament 
consisting of six 4°7in. quick-firing guns, six 3-pounder quick- 
firing guns, and four machine guns, while magazines are 
fitted below the water-line both forward and aft for the 
different ammunition as in one of her Majesty’s ships. All 
the timber for decks, ceiling, lining, and fittings throughout 


the cabins, store-rooms, &c., is East India teak, no soft wood 
being used in any part of the vessel. 

Accommodation for the military officers is arranged on the 
main deck aft, with a dining saloon capable of seating eighty 
persons, and the state room, lavatory, and all other accom- 
modation is fitted up, furnished, and upholstered in a high- 
class manner. The cabins for warrant officers are arranged 
amidships. The dispensary and hospital arrangements are 
mest complete in all respects, as in the most recently- 
equipped hospital ships. The troops will sleep in hammocks. 
Altogether the vessel, when completed, will carry about 
1550 persons, of which number about 1400 will be troops, 
mnilitary officers, &c. 

In view of the climate in which the vessel will be em- 
ployed, special attention has been given to ventilation, and a 
complete system has been arranged for all compartments ; 
electric fans are fitted to the ventilating trunks between 
decks ; bees’ wing fans are fitted in the ceilings of the saloon, 
&c., and these having long blades revolving at a low rate of 
speed will create a cooling current of air, and serve in lieu of 
punkahs. The side ports are adapted to allow of the greatest 
 seppan ae amount of fresh air being admitted in fine weather 

y natural means. In order to provide fresh provisions for 
the voyage a large refrigerating plant has been supplied, with 
cold storage chambers for meat, vegetables, and other pro- 
visions, and also for making ice, cooling drinking water, &c. 
The distilling machinery, apart from the large quantity of fresh 
water which can be carried in the tanks, is capable of supplying 
about five gallons of fresh water to each person on board 
every twenty-four hours. The draining and . pumping 
arrangements and fire service are all of the most perfect 
description. The installation of electric light is fitted in the 
same manner as in Admiralty ships, all lamps, fittings, 
wiring, &c., being of naval service patterns. In addition to a 
large number of incandescent lamps there are yardarm 
lights, signal lights, &c. A search-light projector of Admiralty 
pattern is fitted on the bridge, with traversing rails, &c., com- 
plete. The generating plant is in duplicate, each set of 
engines and dynamos being capable of supplying the full 
installation, and the engines are arranged to work with 
steam either from the donkey or main boilers. Electric 
bells and voice pipes of the latest Admiralty pattern are 
fitted throughout the saloons and from the bridge to wheel- 
house, engine-rooms, and wherever else required. 

To obviate the noise and vibration usually caused by work- 
ing cargo by ordinary steam winches, as well as the heat of 
steam pipes passing through. the compartments below, 
hydraulic derricks are fitted to the masts for working the 
cargo. These are capable of taking lifts up to six tons. 
With this hydraulic gear the space usually occupied by steam 
winches on the deck is saved, and the deck left more clear 
for the benefit of the troops. A hydraulic boat-hoisting winch 
is fitted amidships, and a hydraulic warping winch aft. The 
steam capstan windlass forward is of special design, adapted 
for lifting or holding three cables. Steam and hand steering 

ears are provided, the former being operated from the wheel 

ouse and the bridge, on which the usual telegraphs are 
fitted. The outfit of boats comprises a 32ft. steam launch, 
six 33ft. steel lifeboats, six wood boats, eight 28ft. Berthon 


boats, the latter being placed under davits arranged specially 
to work them, as well as the steel and wood boats. 

The propelling machinery of the Hardinge consists of two 
sets of triple-expansion surface-condensing engines fitted in 
two water-tight compartments, each set having three inverted 
cylinders working on three cranks. The high-pressure 
cylinders are each 29in. diameter, the intermediate 46in., and 
the low 72in., the stroke of piston being 4ft. The high and 
intermediate cylinders are fitted with piston valves, and the 
low-pressure with a double-ported slide valve. ‘Lhe valves 
will be worked by the usual double-excentric and link-motion 
valve gear. Each set of valye gear will be controlled by a 
combined steam and hydraulic reversing engine. The crank 
shaft is built in three pieces, each piece being interchange- 
able, and, together with the thrust, tunnel, and _pro- 
peller shafts, is of forged mild steel. Each screw pro- 
peller has three blades of bronze, the boss being of 
cast steel. The condensing water will be supplied to 
the condensers by two large centrifugal pumps, one for 
each condenser, each worked by an independent engine, and 
each capable of supplying the circulating water required by 
both main engines in the event of one pump being disabled. 
Both circulating pumps will be connected to large valves 
leading to the bilges, so that in the event of a serious leak in 
the ship these pumps could be utilised for pumping out the 
engine-room. The engine-rooms will be fitted with all 
modern appliances, including two sets of distilling machinery 
for making fresh water to supply the boilers and for drinking 
purposes, two large feed filters, and two feed heaters; also, 
all other necessary fittings to ensure economy of working. 
The engine and boiler rooms will be fitted with ten motor fans 
for ventilating purposes. A complete installation of donkey 
pumps necessary for the special nature of the service will also 
be fitted. 

The boilers for generating the steam for the engines are of 
steel, five in number, of the ordinary multitubular marine 
type, and arranged to work with Howden’s forced draught. 
Each of the double-ended boilers has six furnaces, and the 
single-ended three, making a total of twenty-seven furnaces, 
the product of combustion being led into two funnels. There 
will be an auxiliary boiler for supplying steam to the donkey 
pumps, fresh water condenser, galleys, and for general pur- 
poses when in port. The vessel, when finished, will be 
equipped in the most perfect manner for the health and 
comfort of troops, and with her two masts and two funnels 
will have a very smart appearance. All the work has been 
done under the supervision of Sir E. J. Reed, K.C.B., naval 
architect and engineer to the India-office, with Mr. F. F. 
Hill as resident. overseer. 


Tue authorities at the Paris Exhibition are very 
apprehensive of outbreaks of fire. An order has been issued 
which is to be observed in all buildings within the Exhibition. It 
was ordered that in the course of a week, which ended on the 3rd 
inst., all awnings, decorations, and hangings, as well as all exposed 
woodwork, must be rendered uninflammable by the application of a 
preparation which is capable of producing that effect. The duty 
of examining the process employed was entrusted to the eyperts 
of the municipal laboratory. 
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CEMENT WORKS AND THE ALKALI ACT. 


Tuu Alkali Act of 1881 provided, among other things, that 
*‘ works in which aluminous deposits are treated for the pur- 
pose of making cement,” should be registered under the Act 
and be subject to visits of inspection by the alkali inspectors. 
The question has arisen, What are “ aluminous deposits ?” 
and it is discussed in last year’s report of the chief alkali In- 
spector, which is just to hand. So as to make his remarks 
clear, he inserts a table—which unfortunately is too 
long for reproduction here — containing a number of 
analyses of earths used in cement manufacture, by 
works in various parts of the United Kingdom. The 
actual localities were :—Dublin, Somersetshire, Dorsetshire, 
Warwickshire, Leicestershire, Cambridgeshire. These 
analyses are interesting, as showing the varied constitution 
- of earths used in cement manufacture. The oxides of iron 
and alumina are given together, their combined amounts 
being entered under one head. Instead of finding these the 
predominant features in the analyses, one finds the amount 
varying 3°8 to 14°5 per cent., the general average of all the 
samples being about 8°3 per cent. On the other hand, the 
substance which goes most largely to make up these earths is 
calcium carbonate, the amounts of which, as given in the 
estimates, vary between 40°65 per cent. and 77°23 per cent. 
The average is 60°91 per cent. Silica also figures largely, 
varying from 9°85 to 35°40 per cent. It is not surprising, 
therefore, to find that a proprietor of certain works should 
state that the material he used could not be called “ alumi- 
nous deposit,” and should object to being registered under the 
Alkali Act. Moreover, the anomaly has been known to exist 
of works in the same district dealing with materials from the 
same beds as other works registered under the Act, and yet 
not being themselves registered. The reason for this is given 
in the report. It appears that the late Dr. Angus Smith, 
the first Chief Inspector under the Alkali Act, had early 
to face this question. According to him the works 
using moist or wet deposits were those aimed at in 
the Act, while some works used stones, which in 
burning gave out a considerable amount of sulphurous acid. 
His method of dealing with the matter was simple, even 
though it may not have quite fulfilled the letter of the Act. 
What he did was to obtain samples of the stones or other 
material used and analyse them. If they gave out on com- 
bustion any offensive vapours, sulphurous gas, or others, he 
“‘supposed them included under the Act.” The deposits 
used may or may not have been aluminous, and hence his 
classing them as being liable to registration may not have 
been strictly in accordance with the Act as worded. There 
can, however, be no two opinions as to whether such works 
should be under supervision or not. There is not the 
smallest doubt that cement works can be a great nuisance, 
especially when low, open-topped kilns are» used. Rochester 
and Chatham, we are informed in the report, have recently 
been complaining of nuisance arising from cement works in 
the vicinity. The complaints were from “fumes discharged 
by the chimneys of the cement works,” which shows that not 
only the open kiln works are obnoxious occasionally. The 
chimneys in this instance were thirty or more in number, and 
all of them were over 90ft. in height, many being over 100ft., 
and some approaching 150ft. in height 

Dr. Angus Smith advised the inclusion of cement works in 
a Provisional Order which was issued in 1884. By this it 
was proposed that cement manufacturers should adopt the 
best practicable means for preventing the discharge into the 
atmosphere from the furnaces or chimneys of their works of 
the offensive gases evolved during the manufacture of 
cement. They were to do this or to render the gases harm- 
less or inoffensive when discharged. The fine for infraction 
of these rules was not to exceed £20 for the first offence, but 
was to be £50 for the second offence, and a further fine not 
exceeding £5 for each subsequent day on which the nuisance 
occurred. The trade, however, brought such opposition 
against the inclusion of this clause that it was, as far as they 
were concerned, not included. 

Moreover, it was decided by the Local Government Board 
in 1883, that if a deposit was not adjudged aluminous the 
mere fact that it gave off a sulphurous or offensive smell when 
burnt did not constitute a reason for its registration under 
the Alkali Act. The question of the fixing of a definite 
figure per cent. of alumina in deposits used for cement 
making occupied the attention not only of Dr. Angus 
Smith, but also of his successor Mr. Fletcher. No satis- 
factory basis, however, was reached. The present chief 
inspector, Mr. R. Forbes Carpenter, brought forward 
a suggested way out of the difficulty. His proposal, which 
had suggested itself to him by a consideration of the 
analyses made of various deposits, was considered by the 
Local Government Board as equitable and reasonable. His 
suggestion was that only in cases where alumina was the 
predominating base—not the ‘“ predominating partner,” for 
silica, which plays the part of an acid in combination with 
other bases, always occupies this position in a_ typical 
aluminous deposit—should registration be required. Com- 
mon sense, says the inspector, confirms this position. A 
cretaceous deposit is certainly one in which lime is the 
predominating base, but in all such deposits the car- 
bonate of lime is associated in some degree with 
alumina, iron, magnesia, and other bases, In Cam- 
bridgeshire, for example, the middle chalk containing 
approximately 85 per cent. CaCQ,, and lower chalk (mar!) 
60 to 70 per cent. CaCO, are mixed together in a wash mill, 
in the proportions necessary for making a slurry testing 
76 to 77 per cent. CaCO; when dried. In quarrying the 
workmen separate the material from the different well- 
marked beds, and by experience gained are able to select 
stones from these in proper proportion to give, when ground 
together after kilning, a cement containing silica, alumina, 
and lime in the proper proportions. 

In the report are also given analyses of gases coming from 
the chimneys of various works. The gases were taken at 
different times and with varying numbers of kilns at work. 
In one instance there was a total of +100 grain of SO, per 
cubic foot. There was no sulphuretted hydrogen or chlorine. 
In another instance there was ‘15 grain of SO, per cubic 
foot, a distinct amount of H,S, and -05 grain chlorine. 
Another test gave ‘5 grain SO,, no H,S, and 082 grain of 
chiorine. The total solids at 100 deg. Cent. were in this 
instance *864 grain per gallon. 

There is not much more of interest in any of the reports 
of the sub-inspectors for the various districts. The subject 
of the smoke escaping from the kilns being a source of danger 
to shipping on the river is again referred to. “There is 
no doubt,” says the inspector for the district in which comes 
the works on the Thames, “that on the reaches between 
Stone and Gravesend the fumes are a source of annoyance, 


if not of danger, to the shipping passing up and down, 
especially in heavy still weather, for a large number of open 
or semi-open kilns exist in the locality, while the chamber 
kilns on the south bank are mainly draughted by numerous 
very low chimneys.” 


GREAT NORTHERN RAILWAY.—NEW RAILWAY 
AT NOTTINGHAM. 
By R. F, Bennett, Construction Department, G.N.R. 
No. I. 


Some important works have been recently completed by 
the Great Northern Railway Company at Nottingham, 
by Mr. A. Ross, M. Inst. C.E., chief engineer to the company, 
a description of which will probably interest our readers. In 
the year 1892 the Great Central Railway Company—then the 
Manchester, Sheffield, and Lincolnshire Railway Company— 
applied to Parliament for powers to make an extension of 
its line from Annesley to London, running through the 
heart of Nottingham, where they proposed to place a station 
in the centre of the town. The Great Northern Railway 
Company opposed this new route to London, and the Bill 
was thrown out ; but in the year 1893, on a second applica- 
tion, it was made with success, the Great Northern Railway 
withdrawing its opposition after obtaining certain con- 
cessions as to running powers, &c., and the option of 
becoming joint owners of the proposed new central stations 
at Nottingham and Leicester. It decided only to exercise 
this right in the case of Nottingham. To obtain access 
to this joint station it became necessary to construct a short 
connecting line at Nottingham, from its own Grantham 
and Nottingham line, to join up with the Great Central 
Railway at Weekday Cross. As this connecting line passed 
largely through a populous part of Nottingham, it was 
necessarily be expensive, as all railway engineers know 
the great cost of a railway undertaking passing through 
any of our large manufacturing towns. To complete the 
route the Great Northern Railway had also to make connec- 
tions between their line and the Great Central, north of the 
town, but we propose to confine our attention to the work at 
the south end. 

It was at first decided that the new line should commence 
at Meadow-lane, about half a mile east of Nottingham exist- 
ing station, pass through the goods yard, and sweeping 
round to the north, join the Great Central at Weekday Cross. 
Powers were obtained for this in the year 1895. How- 
ever, on looking further into the matter, the company decided 
that it could not give up the sidings in the goods yard, and 
powers were obtained in the year 1897 for a deviation along- 
side the Nottingham and Grantham Canal, which, fortunately, 
belonged to the company—the necessary land being obtained 
by narrowing the canal. This alteration involved consider- 
ably heavier works, and necessitated interference with the 
Sneinton Hermitage, an important thoroughfare, which had 
to be diverted and widened. The map on page 171 shows 
the route finally decided upon. The new connecting 
line starts by a junction with the Nottingham and 
Grantham line of the Great Northern Railway, close to Trent- 
lane—where the London and North-Western railway goods line 
joins in—thence it passes Sneinton Hermitage, and skirting 
the canal, has to pass over a large triangular Canal basin by a 
large span bridge, then over London-road, and again run- 
ning along the towing path, it crosses the canal a second time, 
with a curve of 15 chains radius, and passing over Leen 
Side, Popham-street, Malt Mill-lane, and Narrow Marsh by 
bridges, it joins the Great Central railway at Weekday 
Cross. 

The line is constructed throughout as a double line of way, 
of a first-class character. It was decided that a station 
should be situated as near the old station at London-road as 
possible, so as to give access to the large district known as 
the Meadows. The first part of the line consists of earth- 
work between retaining walls, then comes a brick arch 
viaduct of 18 spans, called the Goods Yard Viaduct; and 
after another short length of earthwork the line runs on to 
another viaduct, upon which it is carried for the remainder of 
the distance. The viaducts are of varied construction, and 
consist of arches of various heights, of about 30ft. span, 
mostly on the square. There is also a length of steel viaduct 
over the sidings next the gasworks, which is carried on steel 
stanchions, and consists of 19 spans. There are also 
three lattice girder bridges of large span, and five other 
bridges of lesser importance. 

Before any work was actually commenced, ten bore-holes 
were driven to ascertain the nature of the soil, and it was 
found that the rock occurred at a depth varying from 13ft. to 
30ft. It is presumed that the route of the new line for a 
portion of the way was on the old course of the river Trent. 
Before reaching the rock, gravel of a varying thickness 
occurred. Above the gravel to the surface of the ground 
were layers of clay, sand, and shale, and, on top of all, made 
ground, As an illustration, the results of three trial holes 
are given. 

No. 1, at the junction with the Grantham and Nottingham 
line :—3ft. of made ground, 2ft. of soft clay, 1ft. of dirty 
gravel, 7ft. of clean gravel, giving a total depth of 13ft. 
Sandstone rock. 

No. 10, practically at the centre of the line:—4ft. 9in. of 
made ground, 5ft. 10in. of mud, peaty clay, and silt, 
5ft. Sin. of gravel, 3ft. 6in. of sharp sand, 1ft. 9in. of loose 
sand, 2ft. of hard red sand. Total depth of 23fé. Gin. 
Sandstone rock. 

No. 7, at the end of the line :—12ft. of made ground and 
black muddy sand, 3ft. of soft, dirty sand, 4ft. of soft clay, 
4ft, of soft, dirty sand, 6ft. of clean gravel. Total depth of 
29ft. Sandstone rock. 

From the foregoing it will be seen that considerable care 
had to be exercised in the foundations, and in all cases they 
were taken down to the gravel, but where cylinders were 
employed they were taken down to the sandstone rock. A 
sound gravel foundation was reached at varying depths ; and 
in all cases a large bed of concrete was deposited thereon, the 
thickness varying from 3ft. to 18ft. The worst foundation 
was in the neighbourhood of Narrow Marsh, at the northern 
end of the conttact ; here the gravel was not reached till 23ft. 
had been excavated. The water was very troublesome, and 
it took two 5in. centrifugal pumps working night and day to 
keep it under. Before the concrete was deposited in place, 
pipes were laid along the bottom of the gravel and led to a 
sump hole, so that the water could get away without taking 
the cement from the concrete. 

At Sneinton Hermitage, an important thoro 
at the commencement of the railway, had to be divert 


hfare 
, and 


a new wide roadway formed. The old road was extremely 
narrow at places, and the company agreed with the Corpora- 


tion that the new road should be 50ft. in width. This part 
of the work was very interesting, as Sneinton Hermitage was 
robably the oldest part of Nottingham. It passes at the 
oot of a cliff, which was honeycombed with old cave dwell- 
ings of pre-historic date. These caves were lived in up to the 
present day, the same families having occupied them from 
time immemorial. The caves were in the new red sandstone; 
they were perfectly dry, and the rooms were unlined, being 
simply whitewashed. The fronts were bricked up, and the 
usual doors and windows inserted. The flues from the fire- 
places were led out and up the front of the cliff. In one cave 
was an old chapel with a rude altar; no doubt it was from 
such a place that the Hermitage got its name. It is asserted 
that Nottingham itself received its name from these cave 
d-vellings, the Saxon name Snotengaham meaning cave 
dwellings; this was varied by the Normans to Snotengham, 
and afterwards to Snottingham. These eave dwellings are 
shown in Figs. 1, 2, and 8, the last-named being taken after 
the brick fronts were removed. Many of them had to be 
destroyed for the road diversion, but a number still remain 
east of the new works. The road diversion forms a fine 
thoroughfare. Under it are some heavy sewer and pi 
works, replacing the sewers and mains in the old road. The 
road abuts against the London and North-Western Railway 
goods yard on the north side, where a very high retaining 
wall had to be built. This retaining wall is of no great 
thickness, as the rock is capable of standing by itself, all it 
requires being a little facing to keep it from the weather. 
Fig. 4 shows the rock being cut away for facing. The wall is 
built of Bulwell stone backed with concrete. 

A description in detail of each of the different portions of 
the work will now be given. The first road crossed was 
Meadow-lane, the bridge employed in this case being of the 
usual type of a centre and two face girders. The flooring is 
pressed steel plates filled with asphalt concrete and covered 
all over with lin. of fibrous asphalt, so as to make a water- 
tight job. The asphalt is covered with 3in. of sand, upon which 
the ordinary ballast is put. The abutments are of the usual 
type, and are carried on concrete foundations. The bridge is 
faced with brindled bricks throughout, and both abutments are 
built up to retaining walls which oper the line on each side. 
East and west of Meadow-lane Bridge the line is carried 
on an embankment supported by retaining walls. The 
walls are built of cement concrete faced with brickwork. The 
system of construction carried out was as follows :— 
Five courses of 18in. and five courses of 9in. work were. built 
in cement mortar, and allowed three or four days to set ; 
this work was then backed up with cement concrete, which 
was also allowed to set before more face-work was built. At 
the west end of the retaining wall is a yiaduct called the 
Goods Yard Viaduct, consisting of eighteen arches of 27{t. 
span, with a rise of 10ft. These arches are five rings thick, 
and are backed up with lime concrete covered with lin. 
fibrous asphalt. The water is led to brick cesspits, at the 
bottom of which are glazed earthenware cisterns, 2ft. 6in. by 
lft. Gin. and 1ft. deep ; from these a 4in. cast iron outlet pipe 
is led to the face of the viaduct, and projected over rain- 
water heads, whence the water is led through a 4in. by 3in. 
cast iron down pipe, connected to a drain running the 
whole length of the viaduct. The manholes are 8ft. deep 
by 2ft. Gin. by 1ft. 6in., and have iron steps down, so that if 
the outlet pipe is stopped up a man can go down to attend to it. 
The outlet is also made straight, so that rods can be inserted 
for cleaning the pipe. These cesspits are shown in the general 
crosssection, through piers,on page171. The piers are 4ft. 1}in. 
at top, the sides being battered 1 in 32, but there is no batter 
at the ends, as it would have made an awkward break at the 
springing of the arches. All the piers are built on concrete 
of varying thickness. The foundations of this portion 
of the viaduct vary considerably in depth. In some 
cases the rock was reached 3ft. from the surface, and in 
others the foundations had to be carried down as much 
as 23ft. The viaduct is built of brickwork in lime mortar, 
faced with brindled bricks. The parapets are built in cement 
mortar, and are 1ft. 103in. thick at bottom, and 1ft. 6in. above 
plinths, and are coped with ashlar. Over each pier a refuge 
2ft. Gin. wide is constructed and carried on a projection 
bracketed out from the spandril. The brackets consisted of 
moulded bricks, and by breaking the straight face line of the 
viaduct these refuges considerably improve its appearance. 
As the Goods Yard Viaduct consists of eighteen arches, it was 
considered too long a range without support, therefore one 
of the centre openings was bricked up to form a bastion pier, 
three cross walls being built in the opening. Drawings of 
parts of the viaducts are given, also a cross section, on page 
171 


The next work of importance is that known as the Gas- 
works Viaduct, commencing with a range of ten arches, eight 
of which are 28ft. span on square, and two skew spans, the 
latter having triangular abutments and blind arches. The 
skew spans were put in to take the large sewers 7ft. Gin. by 
5ft., so that they might be examined and repaired without 
interfering with the viaduct, as they would have done if the 
piers had been built on top of the sewers. These arches are 
of the same character as those already described for the 
Goods Yard Viaduct, and do not call for any special remark, 
except that the foundations are unusually deep, ranging 
from 26ft. to 30ft., the water in all the foundations 
was very troublesome, as the gravel upon which the lower 
part of Nottingham rests connects directly with the Trent. 
When the latter is high the gravel fills with water, and 
considerable difficulty is experienced in getting founda- 
tions in unless there is ample pumping power. By means, 
however, of laying drain a to the sump holes already 
mentioned, and keeping these sump holes outside the 
foundations, the water was mastered until the concrete was 
got in, the system followed being to keep the water run- 
ning through the pipes till the whole of the concrete was 
put in, and then letting the water rise. In all cases the con- 
crete was carried up to the level of the water, so that the 
brickwork was not affected. The timbering was necessarily 
of a heavy character in the deep trenches, but no trouble was 
caused by the sides giving way. 


LAUNCHES AND TRIAL TRIPS. 


GoopwooD, steel screw steamer ; built by, Ropner and Son ; to 
the order of, Constantine Pickering and Co.; dimensions, 325ft., 
48ft., 24ft. Jin.; to carry, 5200 tons deadweight, 1..8.F.; engines, 
triple-expansion, 1100 horse-power, pressure 1601b.; constructed 
by, Blair and Co.; launch, August 13th. 

GaLiciA, twin-scew steamer ;~ built by, Wigham Richardson 
and Co., Limited; to the order of, Pacific Steam Navigation Com- 
pany ; dimensions, : 400ft., 50ft., by 30ft.; engines, two sets of 
triple - expansion, 3000 horse - power ; constructed by builders ; 
«unch, August 13th, 
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THE JAPANESE ARMOURED CRUISER ADSUMA 


Tue Adsuma—built at St. Nazaire—save in the matter of 
dimensions and one or two small details, is a sister to the 
Yakumo, a ship that has already been described at length in 
Tue EnoineeR. Like the Yakumo she is the original 
Japanese design for the Asama class, and slightly inferior to 
those vessels in armament and disposition of guns. 

Her details, as compared with 80 of the Yakumo and 
Asama, are as follows :— 


Name ,. .. .. .. .. .. Adsuma .. Yakumo .. Asama 
Built at.. .. .. .. .. ..St.Nazaire.. Stettin Elswick 
Displacement, tons .. .. .. 9,486 .. 9,850 .. 9,750 
Length overall, feet .. .. 403 
Draught, mean 283 24} 
Horse-power .. .. 17,000 .. 16,000 .. 19,000 
Maximum speed, knots .. 22 
Boilers .. .. .. .. Belleville .. Belleville ..Cylindrical 
Coal, normal,tons .. .. .. ? 550 
Coal,maximum,tons .. .. ? 1,800 1,300 
Material ofarmour .. .. .. Krupp .. Krupp H. Nickel 
6in. 12 14 
Torpedo tubes, submerged .. 4 4 4 
” +» above water .. 0 1 | 
Armour belt, amidships, inches 7 
ends,inches .. 3 
deck, inches .. .. 2 -same for all 
Casemates and turrets, inches 6 
Lower deck side, inches .. 5 ‘ 


* All guns and torpedo tubes are Elswick make. 

The assumption is that the Adsuma’s coal supply is about 
the same as that of the other ships, but doubt exists on this 
point. It should be noted that the Asama and Tokiwa were 
built first—their sisters, Tdzumo and Twate, now building at 


Upper 


CORNISH TIN MINING. 


Coytrary to what was at one time expected, it has to be 
recorded that the great rise in the value of the metal during 
the last eighteen months has hardly given any fillip at all to 
the ancient Cornish industry either in the way of the re- 
opening of abandoned mines or in the development of new 
concerns. There is no need to insist on the fact that the 
closing of many mines was a direct consequence of the fall in 
the price of the metal, and not at all to the failure of the ore, 
which is still abundant, though it has to be got from greater 
depth than formerly. And it is in this change of conditions, 
or, rather, in the failure to alter and adapt the ancient 
methods of working to the new conditions of greater depth of 
working, that the Cornish mine adventurers—to use the local 
appellation—have year by year been getting deeper into diffi- 
culties. Of course, it is easy for large corporate bodies or 
wealthy firms to talk about the antiquated methods still 
adhered to by the Cornishmen, but any radical change 
necessitates the outlay of new capital, and as mem- 
bers of new mining syndicates have recently had 
mournfully to confess, there does not seem to be any 
eagerness on the part of the investing public to put money 
into British mines. No doubt the feeling that the present 
price of tin is abnormal has deterred many from putting 
fresh capital into Cornwall, and certainly he would be a bold 
man who would venture to cast the horoscope of the British 
tin industry three or four years hence unless such an unlikely 
event as the consolidation of the interests of the various 
great tin-producing concerns of the world was brought 
about. There is no reason, however, to suppose that any 


such scheme is in contemplation, though it is an acknow- 
{ ledged fact that the output of tin in the Straits has been re- 
| stricted in the last year, with the direct object of keeping 
| prices at a somewhat artificial level. No doubt under some- 
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JAPANESE ARMOURED CRUISER ACSUMA 


Elswick, have Krupp armour, and lack the bow torpedo tube 
which the Japanese have now discarded. 

It is interesting to compare the dimensions of these various 
craft, and to note how long and narrow the French vessel is in 
comparison with the Elswick model, which is—relatively to 
beam—the shortest of the class, although the swiftest. This 
would imply that the Adsuma in a heavy sea would be less 
likely to lose her speed, but in no weather is she likely to be 
as handy, or anything like as handy, as the Asama type, 
which is probably a much better sea boat also. 


The Adsuma was originally intended to have two funnels | 
only, but she has been built with three, the peculiar placing | 


of which makes her not very unlike the French cruiser 
a’Entrecasteaux in appearance. Her funnels are noticeably 
short and stumpy. 

A noteworthy item in connection with these ships is their 
speed. All, we believe, cost about the same price; the higher 
speed and superior armament of the Elswick vessels would 
seem, therefore, to indicate that the British firm is able to 
give more for the money than the foreigners, despite the 
legend that the Continent is the place for cheap work. 

Harvey-nickel armour is, of course, cheaper than Krupp, 
costing only some £80 or so per ton against £110 per ton for 
Krupp cemented. The Elswick cruisers Idzumo and Iwate 
have, however, Krupp armour, which is paid for by the 
reduction of a knot in the speed. This still leaves them 
21-knot ships, and, of course, they still carry the two extra 
bin. quick-firers. 

Armoured cruisers is the designation given to all these 
vessels, though from our point of view it is nominal only, 
since the Japanese do not propose to use them as cruisers so 
much as second-rate battleships. Five Asamas can be con- 
structed for the price of three Hatsuses, and it is a pretty 
problem which is the best value for the money. Against 
modern vessels three big first-class battleships would no 
doubt be better than five smaller craft devoid of heavy armour- 
piercing guns ; but comparatively few of the world’s warships 
are quite modern. Against older types the five medium 
vessels may well be held better than the three very powerful 
sips. All this, however, is speculation, concerning which 
there will be no definite answer till two first-class Powers 
a. — in a naval war. Then we shall see what we 
sna see, 


_ Tue following is a comparison of the qualities of rays 
given off by different sources of light :—Coal gas gives out a weak 
light, with yellow rays. It is weak in diffusive power. Electric 
are light has pale, sickly, violet rays, but is very intense. It is, 
however, the least diffusive of all lights. Incandescent electric 


light has reddish rays, mixed with yellow, but gi i * : : 
| famous Dolcoath mine has in recent years been put upon a new 


Incandescent gas light is too often rich in greenish rays. Acetylene 
gives pure white rays, and being the most diffusive of all lights 
known, approaches most nearly sunlight. It has eleven times 
greater illuminating power than coal gas, 


| what different conditions many of the disused mines 

would have recommenced an active career; but unfor- 

tunately in the majority of cases there is hardly a scrap 

of anything in the way of equipment left at the 
| mineheads with which to get to work. The tourist in 
Cornwall, be he the most unobservant of his class, can 
hardly have failed to notice that the mine heaps which dot 
the landscape at frequently recurring intervals are adorned 
with but a single ruinous building—the engine-house from 
which the Cornish pumping engine has been removed. 
Everything ii the way of machinery has either been sold 
complete or gone in pieces under the auctioneer’s hammer, to 
| be scattered far and wide. An abandoned mine rapidly fills 
with water, and the necessity for putting down new pumping 
machinery has proved a cogent factor in the decision come 
to inzso many cases not to re-start the mines. A further 
matter of difficulty is found in the fact that so many of the 
| mines are connected underground, and the drainage arrange- 
ments must therefore be on a large scale, and of a co-operative 
oe if they are to be undertaken from a business point 
of view. 

In saying that no fillip has been given to the industry by 
the rise in price of the metal, we mean that there has been 
nothing of a boom, the advent of which was predicted a year 
ago. Wedo not wish, however, to be understood as saying that 
the altered condition of affairs in the matter of price has 
had no result at all upon the fortunes of Cornish tin mining, 
as such an assertion would be beside the truth. A new 
mine is now being developed in the St. Austell district, 
though it is understood that the lode to be worked yields 
but very little more than 2 per cent. of black tin, which is 
generally considered the minimum at which financial success 
can be attained. This mine is being developed under the 
| advice of a prominent North of England mining engineer who 
| holds strong views of his own as to the desirability of approxi- 
| mating the methods of working in metal mines as closely as 
| possible to those which experience has shown to give the best 
| results in coal mining. On this point, however, there is 
| abundant evidence of antagonism existing between the 
| Cornish engineer and the up-to-date colliery engineer, the 
| former, as aclass, being inclined to regard with but scant 
| favour the idea that the modern colliery system of winding 
| can be applied with advantage en bloc to all Cornish mines. 
| The means, the. Cornishimen say, must vary with the condi- 

tions, and, above all, must remain proportionate to the object 

to be accomplished. These remarks have special reference to 
| the great differences in the value of the ore raised at different 
mines—a consideration of hardly any moment in the case 
of coal mines—and also to the varying inclination of the lodes; 
but the subject is too wide to admit of anything like adequate 
treatment on the present occasion. As is well known, the 


| financial basis, and under the altered conditions of working 
| which ample capital has been able to bring about, there is 
every prospect of its attaining again the prosperity of earlier 


days. It remains, however, to be proved how far the Tr 
engineers, who have no particular knowledge of Corni: 
mining, are justified in their assertion of the superiority of 
coal-mining methods, and cautious people will be inclined to 
wait a year or two for results before joining in the chorus of 
condemnation which certain prominent engineers un- 
connected with the county have indulged in regarding what 
they term the antiquated procedure of the Cornishmen. In. 
Devonshire the yield of tin has in recent years sunk to an 
insignificant figure, and it is pleasing, therefore, to be enabled 
to announce that two mines situated on the slopes of Dart- 
moor have, after many years of idleness, re-commenced work 
in an energetic manner. We say energetic because rock 
drills worked by compressed air have been introduced in 
place of the hand labour of former days. To touch on a side 
issue, but an important one withal—the question of 
carriage —it is clear that the contiguity or remote- 
ness of mining ventures from a railway system has an 
important influence upon their prosperity. It is hardly 
necessary to state that the mine which has to cart its coal 
and ore many miles over rough country is placed at a decided 
disadvantage compared with one that is in close connection 
with the Great Western Railway or a seaport. Important 
mines like the Devon Great Consols may have their-own 
line of railway, and other mines have been efficiently served 
in the past by small railways like the Cornwall Minerals, from 
Callington to Calstock, or the Looe and Caradon Railway ; 
but, taking the county as a whole, there is a deficiency in rapid 
and cheap means of transport which must continue to militate 
against the economical development of many districts. True, 
there are several light railway schemes now under considera- 
tion, which, when they come to maturity, are expected 
to result in the re-opening of abandoned mines. Such lines 
as are projected in the mining regions hardly seem likely 
to derive much profit from tourist or even local passenger 
traffic, as the average tourist regards the unpicturesque 
mine heaps with apathy, if not. with absolute dis- 
like; and, to judge from conversation we have had with 
dwellers in the more remote villages, the desire for travel 
or even to know anything of places a few miles only distant 
from where they have been born and bred, is developed to but 
a very limited extent. A remark made by the driver of the 
Tavistock and Liskeard mail coach, to the effect that he 
could easily manage all the local traffic without the assist- 
ance of any light railways, may be considered as unworthy 
of serious consideration, as not being entirely disinterested ; 
but it is not without significance to the promoters of railway 
schemes. There can be no doubt that a revival of the ancient 
industry is much desired by the bulk of the inhabitants of 
the county, as, of course, the decreased~éarnings of the 
labouring class have a sinister effect upon the fortunes of 
the shopkeepers in the small towns; indeed, it is well known 
that many tradesmen would have had to put up their shutters 
long ago if the miners who have emigrated and are now 
garning good money in the land of their banishment did not 
remit considerable sums to their relatives and dependants 
in the old country. Cornwall is, of course, not the only county 
where the deserted or half-populated village is to be met with 
is @ monument of the altered conditions that mining 
ventures are ever subject to, for we can point to the lead 
mining villages of North Derbyshire, but it forms the most 
recent case, and from its ancient history and associations 
appeals most forcibly to those who have at heart the desir- 
ubility of keeping rvral industries alive, so as to prevent the 
further overcrowding of our large towns. It is pleasant to 
be able to say that the arsenic industry, which is so closely 
connected with that of tin, is still asserting its supremacy. 
New developments in this branch have to be recorded, and 
there is anything but reason to predict a decline, or to 
fancy that Cornwall’s position as the first arsenic-pro- 
ducing district of the world is likely to be threatened by any 
competitor in other parts of the world. This reference to 
arsenic recalls the interesting fact that the Cornish ore, 
mundic, or arsenical pyrites, has recently been struck in the 
granite hills of Kirkcudbrightshire, though for some reason 
or other nothing has yet been done to develop the property 
on which the find has been made. It is a Cornish saying 
that below the mundic comes the tin, and it would indeed 
be an interesting development of British tin-mining if the 
ancient seat of the tin industry was to find a rival in the 
future north of the Solway Firth. 


DOCKYARD NOTES. 


THE new Royal Yacht ran some trials at the end of last 
week, and made a mean of 164 knots during a long run—a 
thirty-hour one presumably. 


In appearance the yacht is very ugly. Her masts are still 
tall, but not nearly so tallas they were; they are not high 
enough to be graceful. Herfunnels have also been shortened, 
and are lacking in the same quality; indeed, the same 
stricture might be passed on the whole ship. Had we never 
seen her before, possibly she would pass muster; but in com- 
parison with the pretty pictures and models of her that were 
about at the time of her launch she is a disappointment. 


SrokeRs are said to be lamentably deficient in the Italian 
navy, one account going so far as to say that there are 
not enough trained men to drive even one big ship at full 


speed. 


IraviaNn stokers have never been very good—the physique 
of the Latin races is very apt to break down under the 
strain. It was this that led to the Italian interest in liquid 
fuel and experiments in the direction of semi-automatic 
stoking. The worst of all this kind of thing, however, is 
that to attain success with it training is more than ever 
necessary ; and the trained man is usually the first item that 
economists dispense with, because he is expensive. 


Tue lost French destroyer Framée was one of a batch of 
four brand-new craft, practically sisters to the Durandal, 
save that their horse-power is 5700 against 4800 in the earlier 
boat. The nominal speed of the Framée was 27 knots. She 
had four funnels, instead of two only like the Durandal. 
This, however, is not likely to prevent photographs of the 
Durandal appearing as the Framée in the illustrated papers. 


Tue Japanese cruiser Adsuma is to be docked at Chatham. 


THE armoured cruiser Hogue was launched on the 13th 
inst. by Vickers, Sons, and Maxim, Limited. She belongs to 
the Cressy class, a typ2 we have already fully described. 
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POWER TRANSMISSION BY SHAFTING v. 
ELECTRICITY.* 
(Concluded from page 148) 


SUGGESTIONS UPON THE MANNER OF INSTALLING AN ELECTRIC 
TRANSMISSION PLANT. 


System.—Both direct and polyphase alternating-current systems 
are applicable for shop use, and each system its advocates 
among electrical engineers. For long-distance transmission, say 
one mile or more, alternating transmission is almost a necessity ; 
for shorter distances, and in cases of isolated plants in compactly- 
grouped railway shops, the direct-current system can be employed 
without any practical disadvantages in waste of power in trans- 
mission lines. Mechanically the induction type of alternating 
motor has great advantages in its simplicity and the absence of 
rubbing contacts. When it is said that es a 90 per cent. of 
all direct-current motor repairs are to commutators and brushes, 
the importance of this statement is clear. A further advantage in 
the induction motor is the — mechanical design of the revolv- 
ing element. This is built up of heavy copper bars firmly bolted 
to a cast centre. The direct-current motor, on the other hand, is 
a complicated blage of small wires, made additionally weak 
by the necessities of installation. The disadvantages of the alter- 
nating-current motor are its high speed and the fact that it is 
essentially a constant s| bi For driving line shafting, a 
constant speed motor is entirely satisfactory, but for independent 
tool driving a variable speed motor has unquestionable advantages. 
If the alternating system is to be adopted, it is important to specify 
that the motors shall be of the “induction” type, as this is the 
only variety which is at all applicable for shop uses. A further 
element of importance in the alternating system is that of 
‘*frequency ” or number of alternations of the current per minute. 
It is difficult to give a positive recommendation as to the proper 
frequency without qualifications. Realising, however, the import- 
ance of standardising apparatus, your Committee venture to 
suggest the specification of ‘*3000 alternations per minute ” for 
adoption in railway shop plants. Alternating motors of this 
frequency are now in general use, and have the very great advan- 
tage of fairly slow speed. 

Voltage.—Direct-current generators are built for 125, 250, and 
550 volts pressure, which, allowing for ordinary losses in lines» 
correspond to motor pressures of 110, 220, and 500 volts respec- 
tively. The 220-volt direct-current motor is practically the 
standard for shop purposes ; the 550-volt motor is used for railway 
purposes, but this pressure is undesirably high for shop use. In- 
candescent page may be obtained for 220-volt circuits, or the 
more common 110-volt lamp may be used on such circuits by con- 
necting two of them in series. A 250-volt generator, together with 
- 220-volt motors, are therefore recommended for shop plants. 
Alternating-current motors are wound for either 220 or 440, 
and = similar reasons to the above the 220-volt system is recom- 
mended. 

Type and size of generator.—As between the direct connected 
and belted machines the relative advantages may be thus stated : 
—The direct-connected generator is more compact and more solid 
in construction, especially in small machines, due to the greater 
size of its parts. It is therefore more durable and somewhat 
more efficient on account of elimination of frictional losses in belting. 
The belted generator has an advantage of cheapness in first cost, due 
to its higher speed, which means more output for the same amount 
of material ; and the further fact, often of importance, its ready 
applicability to existing engine plants. For generators of 75 horse- 

wer or less, the belted machine answers every practical purpose, 

ut above this size the purchase of direct-connected machines will 
be found an economy in all new plants. In planning the installa- 
tion of a transmission plant with small beginnings for running, say, 
one electric travelling crane, transfer table, turntable outfit and a 
few portable tools, a 75 or 100 horse-power belted generator will 
be found a convenient unit size. It may be installed cheaply by 
belting from countershaft at the main shop engine, but it is alto- 
gether better to provide a separate engine, for the reasons that 
the electric drive may be needed twenty-four hours in the day for 
special work—such as roundhouse turntable—and it makes a good 
emergency power plant for portions of the shops working overtime. 
It may be also used at nights to light the roundhouse and other 
buildings. When the transmission plant outgrows the capacity of 
this generator, it may still be used as a ‘‘spare” or for overtime 
work. Inlaying out a complete system of electric transmission to 
displace engine and shafting transmission, careful attention should, 
of course, be given to selection of unit sizes. Little advice can be 
given offhand for such a case, as the determination of average and 
maximum loads is the basis of allcalculations. In large plants, say 
of 500 horse-power or over, there should be two, and possibly three, 
units of the direct-connected type, and selected so that the engines 
shall run as far as possible at economical loads, and that one unit 
may be out of service for repairs. Calculation of generator 
capacity required can be made approximately from published data 
on power required to run machine tools. It is usual to install 
motors having a considerably larger nominal capacity than figured 
requirements, so that generator capacity need never be as 
great as the added capacities of motors attached. In fact, the 
generator load in an ordinary shop seldom runs above 50 per cent. 
of that of the combined motor capacity, and in shops having a large 
motor load the effect on generator of running a travelling crane, a 
transfer table, and turntable need not: be considered, as the 
momentary overload capacity of the machine will be ample to 
take care of such requirements. 

Rating of generators.—Generators are sold with a guarantee to 
deliver their rated capacity, when driven at a certain speed, inde- 
finitely, with a maximum temperature rise, due to electrical losses, 
of an amount supposed not to be injurious to insulation. This rise 
should not exceed 40 deg. Cent. above the temperature of the sur- 
rounding air. They are also guaranteed to carry an overload of 
25 to 50 per cent. for two hours, and short-period overloads of 
100 per cent. without injurious heating. These guarantees have 
led to an objectionable but common practice of figuring the engine 
size on the overload capacities ; that is, it is quite customary to 
couple a generator to an engine — its economical rated capa- 
city equal to the 50 per cent. overl capacity of the generator. 
The consequence is that load is piled on the generator as long as 
the engine will pull it without seriously dropping off in speed, and 
an expensive generator is finally ruined for lack of the common- 
sense precaution which would be furnished by a properly adjusted 
engine unit, 

Motors.—If the direct-current system be adopted, a wide range 
of selection in motor types is possible. For line shafting, motors 
should be of the shunt type. For individual tool driving, the 
shunt motor is also in most common use ; but the compound-wound 
variable speed motor is recommended as a desirable substitute. In 
fact, it is the belief of your Committee that one of the great ad- 
vantages of electric driving is in the possibility of simple speed 
regulation for large tools, and the attention of the electrical com- 
panies should be called to the importance of filling this require- 
ment in their line of standard motors. Motors are preferably of 
“open” construction ; that is, with the ends of field frame un- 
covered. Where exposed to the wet or to mechanical injury from 
articles falling into it, the closed type of motor may be employed, 
but this type is not desirable where it can be avoided on account 
of its lack of ventilation, which means overheating unless the motor 
is of relatively large size for the work to be done. For travelling 
cranes, hoists, transfer tables, locomotive turntables, and _ boiler- 
shop plate rolls, which start under load run at variable speed, —_ 
and reverse, the series-wound motor is the best, and is preferably 
of the enclosed style, which allows of more universal connection in 
any position, by gearing or otherwise, than the open type, and the 
question of heating is not so serious, on account of intermittent 


* A report nore sr at the annual convention of the American Rail- 
way Master Mechanics’ Association. 


—— For alternating motors, the same considerations as for 
the “direct” apply ; but, as elsewhere explained, variable speed 
running in this t; for tool-driving motors is not practicable. 
For crane work, however, the induction motor is successfully 
applied by attaching special controlling devices. In —s 
motors, the importance of keeping down the number of sizes shoul 
be had in mind. This should be done at the expense of some 
increase in first cost and.in spite of some waste of power due to 
reduced efficiency of underloaded motors, especially as their 
reliability is thereby enhanced: Competition among the makers of 
cheaper grades of motors has resulted in giving ratings dangerously 
close to the maximum safe working limit, and with all motors a 
reduction in the working load greatly increases their durability. 
In deciding upon the make of motor to be purchased there is the 
same range for selection as found in other lines of machinery ; but 
as an electric motor is a somewhat delicate machine, it is important 
to select only those made by reliable manufacturers. Such can be 
had of several companies, but they are not the lowest in first cost, 
and in absence of definite information it is generally safest to 
avoid very cheap machines. Even the best manufacturers make 
motors with different rati as to speed and heating limits, 
and the lowest speed and lowest heating limit motors onl be 
selected. This latter should not exceed 40 deg. Cent. rise above 
external: temperature at continuous full-load run. The s 
should be the so-called ‘‘slow-speed” variety. Table No. II. gives 
about the 7 r speed for each of the standard sizes of shunt 
motors. Ita ives the approximate selling prices of the list, 
based upon the highest Sy machines ; price includes motor with 
pulley, frame, and belt tightener, and starting box. A cor- 
responding list of ‘‘ medium-speed ” motors may be obtained, the 
speed for a givea power being about 50 per cent. higher than given 
in table, the prizes being about 20 per cent. less on smaller and 35 
per cent. less on larger sizes. 


TaBLe No, I1.—Speed and Prices of Slow-s Divect-current 


Rated output, H.P. Speed, R.P.M. Price. Price per H.P. 

Dols, Dols, 

950 240. 48 

850. 310. 41 
10 750. 400 40 
15 650 500 83 
20 600. 600 30 
30 575. 850 28 
50 550 é 1200 24 


Manner of tool dricing.—This varies in accordance with the 
inotor arrangement, and may be by (a) the group system ; (b) the 
individual system. The selection of one or the other system 
depends upon the size of the tools and the consideration of inter- 
mittent or continuous running. In general, where the tools require 
less than 3 horse-power each, it is best to drive them in groups 
from short-line shafts, which, as a rule, should not require more 
than 25 horse power per shaft group. Where, however, 3 horse- 
power or over is required, or where variable speed or intermittent 
running is desirable, each tool should have its own motor. In the 
group system the motor may be either belted to or direct con- 
nected on the end of the line shaft, accordingly as space or plant 
cost permits. In individual driving either belted or geared 
motors are employed. The belted arrangement is somewhat 
clumsy, but reduces shock and prolongs the life of the motor, 
and is, in the opinion of your Committee, the better arrangement 
for general use. 

Conelusions.—({1) In a small shop, consisting of practically one 
building, having an equipment of small tools for light work only, 
electric transmission will not be found a paying investment. In 
such a shop, however, an electric lighting dynamo will be a con- 
venience, and may be utilised to run a few labour-saving electric 
tools, such as a cylinder-boring outfit, a turntable motor, &c. (2) 
In an extensive railway shop plant the installation of a central 
power station and electric transmission will always be found ad- 
visable, as it will not only result in the most economical system in 
respect to operation, but will make possible far more important 
shop economies, namely, an increase in quantity and quality of out- 
put and a reduction in cost of handling the same. 


APPENDIX A.— DESCRIPTION OF ELECTRIC TRANS- 
MISSION SYSTEMS. 

Power may be distributed by either of two electrical methods : 
First, by ‘‘ direct” or “‘ continuous” current, which means a flow of 
current in one direction along a wire ; secondly, by “‘ alternating ” 
current, or a reciprocating flow analogous to the to-and-fro move- 
ment of an engine piston. Both of these systems are in — 
use for power and lighting purposes. The development of alternat- 
ing current apparatus is in consequence of the limitations of the 
direct-current system when applied to long distance transmission, 
these limitations arising from the great cost of the large conduc- 
tors needed to carry the low-pressure current, which is a necess- 
ary accompaniment of direct-current transmission. In the alter- 
nating system, on the other hand, electricity may be generated 
and transmitted at high pressure, and —— small volume, 
over a small line wire and transformed at the place of use by a 
simple piece of apparatus into current of low pressure and large 
volume. The main elements of an electrical transmission system 
are as follows :—First, the generator or a which produces 
electrical energy from mechanical ; secondly, the transmission wire 
for carrying the current ; thirdly, motors for converting electrical 
into mechanical energy at the points where it is to be used. 

The generator.—This piece of apparatus is in general appearance 
»robably familiar to all. It consists of a stationary part with bear- 
ings, and a revolving part, the shaft of which is connected to the 
source of power. One of these parts constitutes the ‘‘field,” and 
is provided with magnet poles, while the other constitutes the 
armature in which tbe currents are induced by the rotative move- 
ment of its wires in the strong magnetic field. Generators may be 
either of the ‘‘ belted ” or the ‘‘ direct-connected ” type, in accord- 
ance with their method of coupling to the engine shaft. The 
latter method is rapidly pow the former fof machines of 75 
horse-power and larger, as the type has many mechanical advan- 
tages over the belted machine. e size of a generator is expressed 
in terms of its electrical output in “‘ watts,” an expression meaning 
the product of the volts pressure by the number of amperes of the 
current. As, however, a watt is an inconveniently small unit, it is 
customary to rate machines in a multiple called a “kilowatt” 
(K.W.), which is 1000 watts, or about 14 orse-power. Generators 
are further classified by the character of the current furnished into 
“‘direct-current” and ‘alternating ” types. They are similar in 
appearance, but differ in the important particular that a direct- 
current generator is provided with a “commutator” and brushes 
for rectifying the alternating current produced in the armature, 
while the alternating generator needs no such device, the current 
being taken off from continuous collector-rings. An alternating 
generator requires, however, that its magnets be supplied with 
continuous current; this is usually done from a small separate 
machine, called an “‘exciter.” Alternating-current generators are 
further subdivided into “single-phase” or ‘‘ multiphase,” terms 
which refer to the kind of alternating current produced. This can 
best be explained by a mechanical analogy: An engine shaft may 
be driven by asimple crank, or by two or more cranks set at, say, 
90 deg. or 120 deg., the turning moments at each crank rising, 
falling, and reversing in succession. In the same way, alternating 
currents may act in a simple wave or in several waves acting 
successively. The advantages of multiphase-current — lie 
in the peculiar properties of motors which are possible with the 
system. Generators are provided with a “‘ switchboard,” usually 
a marble or slate panel, on which, is mounted safety devices, 
measuring instruments, and switches for electrically connecting it 
with the various lines of wire leading to the points at which the 
current is to be utilised. 


The line.—The line consists of wires of different sizes or current- 
carrying capacities. These wires are covered with an insulating 
compound, and must be carefully laid out and erected under com- 
petent supervision in order to ensure safety from fire and to avoid 
waste of power. It is essential that no considerable changes 
should be made either in the location of the motors or lights until 
the effect upon the distributing system is figured. The materials 
to be used and the manner of running the distributing lines is 
thoroughly covered by printed rules issued by the electrical 
societies and by the Board of Fire Gelesiotann and an inspection 
certificate by the expert of the local board is desirable as an insur- 
ance against bad work and as evidence in case of fire. The size of 
the wires is determined by two main considerations: First, the 
safe heating limit with the amount of current to be carried ; and 
second, the loss of power entailed by the heating. The heating 
limits for different size wires are given in printed authorities, but 
the permissible drop of pressure or loss to be allowed within the 
heating limits is the matter to be determined by the individual. 
If this drop of pressure is made very large the loss of power is great 
and the cost of fuel accordingly increased, but the investment in 
copper conductors is small, and vice vers@. As, however, an exces- 
sive loss interferes with uniformity of pressure in various parts of 
the distributing system, it is seldom advisable to allow more than 
10 per cent. drop from the generator to the motor, which means 
that 10 per cent. of the current generated is lost in heat in the 
wiring system. The rules for laying out a distributing system, for 
either direct or alternating current, are the same ; but the alter- 
nating-current distribution involves more complication than direct 
current, thus: In the direct system two wires constitute a 
feeder line, namely, the outgoing and the return ; in the polyphase 
alternating system, which is generally used for power work, 
either three or four wires are needed for each feeder line. If a 
change in pressure of the alternating current is required, an 
additional of called a ‘‘ transformer” is inserted 
in each feeder line. This device is permanently placed in a sealed 
iron box, outside of the building, or in such place that the high- 
tension wiring is entirely out of reach of accidental handling. It 
has no moving parts and needs no inspection except in case of 
accident. 

The motor.—An electric motor is a generator with the operations 
reversed, and both are of similar construction electrically and 
mechanically. It may be used interchangeably as a generator, 
although a slight modification is desirable in so doing. It converts 
electrical energy into mechanical by means of magnetic attractions 
or pulls, Motors are divided, as in the case of generators, into 
the alternating and the direct types. These may be similar in 
general appearance, and both have the same main elements, 
namely, a stationary and a revolving portion, constituting the 
field and the armature respectively. 

Direct-current motors.—These are sub-divided into two types, 
namely, ‘‘constant speed” and variable speed.” The constant 
speed, known as the “‘ shunt” motor, runs, as its name indicates, 
at practically one speed independent of the load until it is severely 
overloaded, when it slows down, overheats, and sparks at the com- 
mutator. The variable-speed motor may be of two kinds, the 
‘‘compound wound,” which may increase or decrease speed as 
desired with a change in load ; secondly, the ‘series wound,” in 
which the speed varies directly with the load and current. The 
series motor is the best known of the class and is most useful for 
crane work, electric traction; and all service where powerful 
“torque” or turning movement is required in starting, stopping, 
and. reversing a machine. All types of direct-current motors 

uire a ‘starting box” or a ‘‘ controller” as the case may be. 
This is a resistance box of heavy wire designed to choke down the 
current and prevent excessive heating of the motor in starting 
until it reaches its normal speed, after which—in shunt motors 
—the current automatically adjusts itself to the power require- 
ments, 

Alternating-current motors.—The only type of alternating motor 
in practical use is called the ‘“‘induction” motor. In this type, 
brushes and commutators are entirely absent ; in fact, the revolving 
armature has no electrical connection outside of itself. Current 
from the line is led to the stationary field magnets by three wires 
permanently connected thereto, making the machine electrically 
and mechanically of the simplest design. The induction motor is 
self-starting, ~— by closing a switch, and it tends to run ata 
constant speed independent of the load, and can carry a heavy 
overload without injury, provided the heavy load is not continued 
until the motor becomes unduly heated. It is adapted to the same 
uses as the direct-current shunt motor, but it may also be applied 
to cranes or other uses requiring frequent starting and reversal, in 
which case a special controller is required. 


APPENDIX B.—EXAMPLES OF ELECTRIC SHOP POWER 
PLANTS. 


Westinghouse Air-brake Company.—This large plant consists of a 
compact group of buildings, and is devoted to the manufacture of 
light apparatus by means of tools each of which requires but a 
small amount of power, the manufacturing being conducted by a 
symmetrical arrangement of group-driven tools from line shafting. 

he original power equipment consisted of central boiler plant of 
2000 horse-power, which furnished steam for heating and lighting, 
and to run air —— and thirty Westinghouse compound steam 
engines of 5 to horse-power, placed in various departments 
and used to drive the line shafting. Although this system was 
well planned of its kind, the length of steam piping was necessarily 
considerable, and the losses from condensation heavy. The great 
increase in business eventually overtaxed its capacity—especially 
in the matter of boiler power—and it was figured that the necessary 
relief for the boilers could be obtained through the superior economy 
of electric transmission. This was introduced under circumstances 
which make comparisonsinstructive. Twenty-three of the separate 
engines were replaced by three large condensing ones (Parson’s Steam 
turbines) of 400 horse-power each. These were placed in the engine- 
rcom adjoining the boilers, and each was direct-connected toa three- 
phase alternating generator running at 3600 revolutions. The power 
was thence distributed to fifty-six induction motors throughout 
the works, These motors have an aggregate nominal capacity of 
1050 horse-power, of which two, ag, ating 250 horse-power, are 
for pumps, &c., in the power-house, leaving 800 horse-power 
ior shop power, as against 1300 nominal horse-power of the 
twenty-three steam engines displaced. The manner of connecting 
the motors is for group-driving of tools from sections of line 
shafting, by belting to the motors placed on the ceiling timbers or 
other convenient places, The original shaft sections were about 
400ft. long, driven by an engine belted to the middle of the length ; 
for electric a these sections are split up into four, with a 
motor for each. The motors are generally of 1 horse-power capa- 
city, and drive the shaft sections at the most suitable speeds for 
the groups of tools connected. The shaft speeds were increased 
some 10 per cent. under the new arrangement, and range from 110 
to 170 revolutions per minute. Thorough arrangements were made 
for comparative tests of results under the two systems of driving, 
this being accomplished by retaining temporarily all of the 
original steam engine Peay and converting the system from one 
method of driving to the other during the testing ey» Details 
of the test results cannot be given in this place, but the general 
conclusions are interesting. These show a saving for electric 
driving during an 114 hours’ day run of 33 per cent. of fuel con- 
sumed, and about 40 per cent. in amount of water evaporated. 
This fuel saving represents the commercial economy of the new 
system, and results from several causes, namely, reduced shafting 
losses, superior economy of large condensing steam turbines over 
that of the small ‘non-condensing steam engines, elimination of 
condensation losses in steam piping, and better evaporation results 
from the boiler plant because of the less forcing of the fires. 

Chicago-Great Western Railway.—The new shops of this ay 
at Oelwein, lowa, were planned for electric driving throughout, 
the system being of the 220-volt direct-current type, with group- 
driven machine shop tools, The exhaust-steam method of heating 
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is employed, using two fans, each driven by a 25 horse-power 
motor. An means for = 
transferring operations, large an , the shops being specially 
arranged to be served from this one table, which travels at a speed 
of 200ft. to 400ft. per minute. The electrical en needed in 
winter, including power required to drive the heating fans, is :— 


Average electrical horse-power, without és 
Maximum electrical horse-power, with lights.. .. .. .. 450 
Nominal motor capacity, horse-power.. .. .. 450 
Nowinal generator capacity, horse-power.. .. .- -. -- 525 


The generating station is arranged with three equal units of 150 
horse-power, an unusually liberal amount of power for the — of 
the motors connected—a fact in part accounted for by the large 
ee of power used to run the heating fans and for the 
ighting. 

General Electric Company's enormous plant of this 
company, at Schenectady, New York, is, as would be naturally sup- 
posed, equipped for electric driving, and represents their latest 
ideas. In this plant the methods for driving of both light and 
heavy machinery may be studied. Small and medium size tools 
are in general driven by the group plan, the short lines of shafting 
being run by variable speed motors mounted directly on the ends 
of the shafts, constituting a novel plan of driving without belting 
or gears, while large tools are driven by individual motors attach 
direct or by gearing. A noticeable feature is the use of portable or 
shifting tools for very large work. These tools are provided with 
geared motors, the tool being moved to the work, instead of the 
work to the tool. This method is especially applicable for the 
machining of very heavy and bulky product, but may be used to 
advantage for special light tools in railway shops, as is pointed out 
elsewhere. The entire shops are served by the indispensable 
electric power crane. These are, in the larger sizes, provided 
with auxiliary hoists operating at fast lifting speeds for light work. 
Their system of wiring and the type of motors deserve special 
mention. The motors are of the direct-current variable speed 
type, and the speed is regulated by a combination of two methods, 
as follows :—The distribution is on the ‘‘ three-wire” system, the 
two outside wires having a voltage of 250 between them, while the 
middle wire carries a potential difference of 125 voltsfrom the 
other two. The motors are wound for 250 volts, and are connected 
between the outside wires to run at a certain standard speed ; for 
a lower speed the connections are switched to one outside and one 
intermediate wire, operating, therefore, at one-half voltage. From 
this lowest speed to the normal one at 250 volts a gradual speed 
rise is effected by weakening the magnet strength of the motor 
field ; and, on the 250-volt connections the motor is further 
speeded up by again weakening the field. It is seen that these 
valuable properties of wide speed range are obtained in a very 
simple manner. Examples of the speed variation possible in these 
motors are :— 


4} horse-power motor runs at 400 to 800 revolutions per minute. 
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Baldwin Locomotive Works.—These works illustrate one of the 
earliest as well as probably the most extensive examples of electric 
machine shop driving. It is not too much to say that their manu- 
facturing methods to-day hinge largely upon changes made pos- 
sible by the use of electric power, and that no other agency could 
be substituted wholly therefor except at incomparably greater ex- 
pense in space, installation, and maintenance. In these immense 
works, situated in the heart of a great city and employing 8000 
men, the fullest utilisation of space and the utmost simplicity and 
rapidity of handling operations are essential, and many ingenious 
examples of the convenience and economy of electric driving are 
here to be seen. The electric plant is of the 250-volt direct- 
current type, the generators being direct-connected and aggregat- 
ing 1550 horse-power normal capacity. The motors are almost 
exclusively of the erg belted type, and number 320, having 
a total rated capacity of 3500 horse-power. Only about 5 per cent. 
of these motors are of the ‘‘series” type—an unusual condition, 
and due to the fact that the-cranes are equipped with shunt motors. 
About 950 horse-power at the power-house switchboard is required 
on an average to run the entire power plant, and this figure is 
fairly constant throughout the day. Electricity was first intro- 
duced in the erecting shop for driving two 100-ton travelling 
cranes, and an immediate saving of eighty men in the labouring 
force was thereby effected. The possibility of this result is seen 
when it is noted that a crane is capable of lifting an entire 
locomotive, or the parts of same, thus allowing the erection 
of a large number of locomotives to be carried on in a con- 
tracted space and without interference or delays connected 
with manual handling operations. Hand - drilling operations 
were also largely reduced in this department by substituting 
electric portable drills. In the wheel shop large economies resulted 
from electric driving. By re-modelling the shop the overhead 
shafting was done away with, each lathe being equipped with 
a separate motor. The two main aisles formerly necessary for 
handling the work in and out of the machines were utilised for 
additional lathes, giving about one-third more machines in the 
same floor space ; and the shop was served by an overhead travel- 
ling crane, instead of the hand jib-cranes in former use. The 
result was a reduction of common labour force from forty men 
down to six, and a reduction of the time consumed in re-loading a 
lathe from thirty to five minutes. The saving in power for this 
shop was also considerable, estimated at fully 50 percent. Similar 
results followed the introduction of electric driving in the frame 
shop, where the cutting out of overhead shafting and the use of 
travelling cranes enabled them to cut down the labouring force 60 
per cent. In all the above cases the use of cranes was made 
possible only by the electric driving of the tools to be served by 
them. The motors are, in general, connected to large individual 
tools by belting from a self-contained countershaft and speed- 
changing drive mounted on a frame connected with the tool. 
Group driving is employed for small tools from short-line shafts. 
The cranes are of the single-motor type, having a shunt motor 
belted to a train of gearing and clutches. This type of crane is 
highly thought of in these works and is considered superior to the 
three-motor type in its smoothness of action, ease and accuracy of 
handling, and reliability. It is, however, higher in first cost than 
the latter type. The cost of electric power at these works has 
been estimated at about 1200 dols. per week, which sum includes 
cost of fuel, engineers and firemen, labour and material for repairs 
of power-house, lines, and motors. It also includes interest and 
depreciation on first cost of oe It is interesting to note that 
this entire amount is about 1°2 per cent. of the shop pay-roll. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Underground tramway system.—The principal tramway companies 
of Chicago have submitted to the city authorities plans for an 
underground system of lines to form a terminal in the congested 
business district of the city. It will comprise ten miles of double 
line, and a new tunnel under the Chicago River, making four tram- 
way tunnels under the river. The construction will all be cut and 
cover. The deep concrete floor will form continuous platforms 
nearly level with the steps of the cars. The roof will be of 30in. 
plate girders resting on three lines of steel columns, the side 
columns being embedded in concrete walls, and the roof being of 
concrete arches between the girders. Above the roof will be four 
parallel galleries, 5)ft. square, for telegraph and telephone wires, 
electric light wires, &c., while the gas and water mains, pneu- 
matic tubes, &c., may be placed in the galleries or in the ground 


between the galleries and the kerb line. The width will be 15ft. 
between the rows of columns, with a height of 14ft. from the to 
of the rail to the face of the roof girder. The trolley wires will 
be carried in inverted troughs or channels of insulated wood 
fastened to these girders. To accommodate the numerous lines of 
electric and cable tramway which enter this district of the city, 
there will be six terminal loops, with no shunting of cars. The 
oe cable lines will be converted to electric lines. All these 
loops will touch a central station on Madison and State streets. 
Owing to the character of the soil, and the low elevation of the 
city, special provision will have to be made for making the walls, 
floor, and roof waterproof. For this pu layers of tarred felt 
and asphalt will be used, as in the New York underground railway 
now being built. The subways will simply form a terminal for the 
ordinary tramcars, and will not be operated independently. The 
cost is estimated at £4000 per mile, yep oe pipe and wire 
galleries, stations, &c., making a total of £4,000,000. 

Concrete breakwater.—The entrance to the harbour of Duluth, on 
Lake Superior, will be protected by two concrete piers or break- 
waters, built of concrete on a foundation of timber crib work filled 
with stone. The cribs are about 24ft. wide on top, 2ft. below low- 
water line, and along each side is placed a row of concrete footing 
blocks, with battering faces, and the tops inclined inward and 
downward. The space between the rows of blocks is filled with 
gravel and rubblestone. The bottoms of the blocks are let into the 
cribwork, so as to prevent any outward sliding. The blocks are 7ft. 
wide, 3ft. deep on the face, and 6ft. 6in. long. The concrete is 
composed of Portland cement, lake sand, and lake pebbles of jin. 
to 2hin. diameter, these pebbles being of sandstone, trap, and 
quartz. The concrete was rammed in the moulds in 6in. layers. 
Upon this foundation will be the pier proper, composed of concrete 
blocks 10ft. long, about 20ft. wide at the bottom and 18ft. 3in. on 
top, including the parapet walls. The total height will be 11ft. 
from the top of the crib to the top of the parapet. Through the 
middle of the blocks will be an arched passage, 8ft. wide and 4ft. 
high, with the top of the block 20in. above the arch. The parapet 
walls are 3ft. wide and 3ft. high, the piers having a wall on each 
side in some places, and on one side only in other places. The 
—_ will be 20ft. high and 30ft. wide, with two arched es 

t. 6in. high and 9ft. wide. The blocks will te built in place, the 
stone filling between the footing blocks being covered with 
burlap. The concrete will be composed of 1 cubic foot of pebbles 
to 4 cubic foot of sand and 16 Ib. of cement, rammed in 4in. layers 
with 40 lb. rammers. This concrete will be mixed by machine in 
a revolving pan with fixed blades or stirrers. 

Goods wagons of fifty tors capacity.—Steel wagons of forty to fifty- 
five tons carrying capacity are in quite extensive use in the United 
States, but some railways are using wooden coal cars of fifty tons 
capacity, as well as wooden closed goods wagons or box cars of the 
same capacity. The coal cars are 36ft. long, 9ft. wide, and 5ft. to 
8ft. deep inside, having two hopper bottoms with inclined sides and 
horizontal bottom doors. The body weighs 19,952lb., and the 
two bogie trucks 12,916 lb., making a total of 32,863 1lb., or 25 per 
cent. of the full load, the paying load thus representing 75 per 
cent. of the total. The box cars are 40ft. long, 9ft. 44in. wide, 
and 7ft. high inside. There are six longitudinals, or sole plates, and 
the underframe is stiffened by six truss rods, which pass through 
the end sills or headstocks and under iron struts or transverse 
needle beams near the middle of the car. The sides are framed to 
form deep trusses, the posts being 24in. by 3in. and 2}in. by 3}in. 
with braces 2}in. by 4in. and 2}in. by 7}in. Attached to the 
underframing are two cast steel bolsters, the full width of the car, 
which carry the centre pins and side bearings for the ie trucks. 
The ies have heavy diamond frames, and cast steel bolsters, 
with coiled springs seated between the bolsters and the frames. 
The wheels are of cast iron, 33in. diameter, on axles 54in. dia- 
meter at the middle, with journals din. by Yin. The wheel base 
of each bogie is 5ft., and the total wheel base is 35ft.. The box 
cars weigh 20,482 lb., or 33,398 Ib. including the bogie trucks, and 
their proportions of live load and dead load are the same as in the 
other cars. There is very little cutting and framing of the timbers, 
malleable iron pockets, lugs, and brackets being used for the con- 
nections, thus increasing the durability of the framework. 


Steel sleepers.—Steel sleepers based on the principle of the bow]- 
— sleepers used in India and pt are being tried on a 
small scale on the Huntingdon and Broad-top Railroad. The 
sleeper has under each rail an inverted trough, parallel with the 
rail and having its ends open. The troughs are 12in. long, 4in. 
deep, 8in. wide on top, and 134in. across the bottom. A slot in 
the form of an inverted T cuts through both sides and the top. 
On the inner edge of the top two lugs are stamped up out of the 
metal to hold the rail flange. The troughs are connected by a tie- 
bar of T section, inverted, which passes through the slots and has 
its upper edge notched at each end to pass under the rail and to 
hold the outer edge of the rail flange. Ordinarily, these three 
parts form the entire sleeper, but for additional security, especially 
on curves, keys or gibs may be put through the tie-bar, bearing 
against the inner sides of the troughs. A rail brace, fitting against 
the outer side of the web of the rail, may also be bolted to the 
trough, so as to assist in resisting the outward thrust or curves. 
The weight complete is about 110 lb., and the cost is about 8s. 4d. per 
sleeper. The permanent way is laid down with 70 lb. flange rails 
and slag ballast, and carries a heavy traffic, consisting largely of 
100-ton engines hauling coal trains of 30 and 40 tons capacity. 
This is the latest experiment with steel sleepers in the Bnited 
States, where such experiments have been few in number and on a 
limited scale only. 

pe Na slipway or dry dock incline is quite extensively 
used in the United States, where it is known as the marine railway. 
It consists of an inclined permanent way with rack rails, on which 
travels a cradle hauled by means of chains and a winding engine. 
On the centre of the floor of the cradle are the keel blocks, and 
along each side is a row of uprights and braces supporting a 
working platform, the sides et eles enclosed. This design gives 
ample space under the keel and at the sides, and in hot weather 
the men can work to greater advantage than in the pit of an 
enclosed dry dock of ordinary construction. In the Crandall 
system of marine railway construction the head of each upright 
has a winch or chain hoist for handling the bilge blocks and shores, 
and for handling material for the work. The hauling chains have 
straight links, without studs, welded at the side, and having even 
semicircular ends to fit the lugs on the sprocket wheel of the 
hauling gear. Triple and quadruple chains are used as required, 
with means for taking up the slack and wear, thus ensuring easy 
running. The time of hauling after the ship has been blocked in 
position is about three minutes for a cradle of 200 tons capacity, 
twenty minutes for one of 2500 tons, and thirty-six minutes for 
one of 5000 tons capacity. The winding “aed is driven by a pair 
of coupled reversible steam engines, and the cradle is hauled both 
ways by the chains, thus giving good control of the heaviest loads. 
The cradle rests upon free rollers of cast iron, running upon flat 
rails of iron or steel, these rails being broad, with two flat rolling 
surfaces and a rack between for the pawl which holds the cradle in 
position. There are usually four rails, two under the keel blocks 
and one at each side. The rollers are held square to the rails by 
means of frames, 


Tue shipping between Christiania and foreign countries 
has been steadily rising in numbers and tonnage during the last 
three years. In 1899, 1643 steamships, aggregating 811,463 tons, 
entered, and 1453, aggregating 748,112 tons, cleared from the port 
of Christiania, against 1560 and 763,568 tons, and 1409 and 717,191 
tons in 1898, which year also showed an advance over 1897. Of 
sailing 00 979, totalling 162,533 tons, entered, and 612, with a 
total of 111,942 tons, cleared the port, compared with 962 and 

94,891 tons, and 691 and 130,343 tons in 1898, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.’ 

Tue return of the hot weather does not tend to improve the 

market or to quicken ironmasters’ desire for business. e filli 

of orders at the finished ironworks is an awkward task when the 
puddlers cannot remain at work. 


Buyers are still very slow in entering the market, and although . 


coal prices keep up, iron, both raw and finished, is weak. 

cularly is this so as regards unmarked bars and allied mill and 
forge products. Marked bars are steady at £11 10s., the rate 
fixed in January ; but other classes of finished iron are from 5s. 
to 15s. a ton lower than the July quarter-day quotations, Although 
still quoted at £10 15s. by the Association, unmarked bars are so! id 
freely at £10, and in some cases at £9 15s., and_merchant bars 
at £10 10s. to £10 12s. 6d. North Staffordshire bars are £10 5s. 
to £10 10s. Some members of the Unmarked Bar Association still 
seem confident that former rates may be obtained by waiting, but 
there is a more general opinion that the time has arrived for a 
revision of prices. 

It is stated that since the affiliation of the Midland Unmarked 
Bar Association with the bar iron makers of other parts of the 
kingdom, it has become illegal for any one district to declare an 
alteration in prices without consulting the affiliated centres through 
the medium of the new consultative committee, which acts as the 
executive. The districts taking part in this movement comprise 
the West of Scotland and most of the English producers, Cleveland 
excepted. In illustration of the situation it is stated that the 
recent reduction in Scotch bar iron was not made until the com- 
mittee had been consulted. This arrangement, if it can be carried 
out, should certainly assist common iron prices in various parts of 
the kingdom. 

Hoops are £10 10s. to £10 15s. nominal ; gas strip, £9 15s. up- 
wards ; and nail reds, £10 5s. to £10 15s. Many persons in the trade 
are hopeful of a revival in the autumn. They hold that an increase, 
of orders must presently be experienced, and then when customers 
are forced to buy, prices must eget go up by reason of the dearness 
of production. Sheet iron makers, who were obtaining £11 three 
months ago, are said to be now booking orders at £9 or less, and 
to-day’s—Thursday’s—open market rates at Birmingham were :— 
Singles, £9 2s, 6d. to £9 12s. 6d.; doubles, £9 5s. to £9 15s.; and 
trebles, £9 7s. 6d. to £10 7s. 6d. Galvanised corrugated sheets 
were £13 10s. to £14 f.o.b, Liverpool. 

Steel fairly maintains its position at £6 12s. 6d. to £6 17s. 6d. 
for Bessemer billets; £9 7s. 6d. to £9 10s. for mild steel finished 
bars; and £8 10s. upwards for plates; girders are £8 10s. to 
£8 15s.; and angles, £8 10s. to £9. 

Pig iron shows little change upon the week, and even foundry 

ualities, which had been remarkable for their strength, have fallen 
5. a ton during the last fortnight. Midland imported forge pigs 
were quoted this afternoon 65s. to 67s. 6d.; and North Stafford- 
shire ditto, 70s. to 71s. 6d.; while Staffordshire superior foundry 
metal, all-mine sort, remains as high as 100s. 

Alabama pig iron delivered in this district from America is 
quoted 70s. for forge, and sales have been made at this price. 

The mails just to hand from Australia and New Zealand bring 
the information that at Sydney galvanised sheets are somewhat 
easier, and are selling at £19 2s. 6d. per ton. At Melbourne 
parcels of Middlesbrough pig iron have changed hands at £5, and 
of American pigs at £5 5s. per ton. Fencing wire is weaker alike 
for German and American makes; the former (No. 8) bei 
£11 15s. per ton, and the latter £10 15s. per ton. Galvanis 
roofing sheets are somewhat quieter. At Auckland galvanised 
roofing sheets are firm at £22 to £22 10s. per ton, and cement is 
in large demand at 13s. to 13s. 6d. Bar iron, ordinary merchant, 
is £13 ; black sheets, 20 gauge, £14 10s. to £15; and plate iron, 
£13 10s. to £14 10s. per ton. Dunedin reports an active metal 
market, galvanised sheets aie reached the high figure of £25 
per ton. Fencing wire is £13 to £13 10s., and ‘bed wire 
£15 10s, to £16 per ton. 

Local ironmasters criticise with much interest the statistics 
issued by the Board of Trade regarding the country’s export trade 
for July. In regard to last month’s exports of iron and steel, the 
returns show that the weight of pig iron - was 104,488 tons, 
as compared with 146,281 tons in July, 1899, while for 
the last seven months the quantity was 923,930 tons, 
against 740,780 tons. Of bar, angle, bolt, and rod 13,387 
tons was exported last month, against 12,522 tons, and for 
the seven months the total was 101,567 tons, an increase 
of 14,956 tons. Exports of railroad iron last month were little 
more than half those in July, 1899, the figures being 35,200 tons, 
as compared with 69,026 tons ; while for the past seven months the 
total is 271,324 tons, against 341,389 tons in the corresponding 
period of last year. Of hoops, sheets, boiler, and armour plates 
only 6269 tons was exported last month, against 11,596 tons in July, 
1899, a falling off which accounts for the greater part of the 
decrease of 8671 tons recorded in this class of goods during the 
seven months, 

The copper market is rather firmer this week, with a better turn- 
over. Standard descriptions are quoted £74 7s. 6d. to £74 12s. 6d. 
cash, and £74 15s. to £75 three months. Tough cake is £77 to 
£77 10s., and best selected £78 to £79. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The very unsatisfactory situation in the iron trade 
for the present undergoes no material change. For the moment 
the principal holders of the small stock of warrants are apparently 
having pretty much their own way in the market, and the existing 
position would seem to have been brought about to some extent as 
follows, A short time back, when reports were current of low- 
priced American iron coming over here, there was a good deal of 
‘* bearing ” in Scotch and Middlesbrough. American iron has not 
come forward as anticipated, and the holders of warrants are now 
forcing up prices against the ‘bear ” operators who have to cover. 
Such prices, however, are, as I previously pointed out, purely 
fictitious, and with iron to be bought forward from makers 
at much lower figures than are now quoted for warrants, they 
cannot be permanent. That American pig iron will come over in 
considerable quantities at low prices is regarded in well-informed 
quarters as only a matter of time, and as low as 60s. per ton at 
Liverpool is freely spoken of as a probable price before very long. 
In fact, I believe it would be quite possible for large buyers to 
place orders now for forward delivery on about this basis. Sup- 
posing American pig iron does come in at quite 10s. per ton below 
the quotations for very similar brands of English iron—and as I 
neler intimated, of this there is more than a probability—the 
effect on the market may very readily be anticipated. 

oe in the iron market here still goes on from hand to 
mouth, consumers generally declining to hold stocks of either raw 
or finished material at present prices, as they are apparently con- 
fident that these have touched the top, and that a decided downward 
move before very ng & more than probable. The Manchester 
pe meeting on Tuesday brought together about the usual 
attendance, but the almost invariable report from iron trade 
representatives was that there was practically little or no business 
to be done, for pig iron inquiry was so small as scarcely to 
much real test of prices. Lancashire makers ey about 77s., 
less 25, for No. 3 foundry, but would readily book at rene | 
under. Lincolnshire makers are still asking 70s. 6d. net, wi 
merchant sellers forward at about 1s, below this figure, and 
ordinary brands of Derbyshire are about 72s. net., delivered Man- 
chester. Forge qualities, delivered Warrington, remainatabout70s., 
less 24, for Lnsvashire, and 69s, 8d, net for Lincolnshire, For 


t 
t 
b 
a 
b 
n 
sl 
tl 
a 


12} », 150 ,, 300 ” ” 
| | 
e! 
b 
a 
t 
d 
cc 
e 
8 
ge 
u 
se 
se 
he 
fo 
w 
mi 
d 
fo 
m 
re 
ra 
pit 
b 
_ th 
ho 
mé 
a 
of 
rec 
in 
de 
| to 
at 
10 
me 
fro 
ot 
me 
fro’ 
pos 
que 
| 
qua 
cas 
the 
mal 
an 
[ 
hen 
mai 
bus 
fur 
fo [ 
dec 
ex 
or 
wa 
at § 
83s, 
nun 
will 
800 
I 
raise 
are 
and 


Ave. 17, 1900 


THE ENGINEER 


delivery a slight advance on last week is being quoted for 
Poth Middlesbeough and Scotch, and forward sellers would — 
in exceptional cases be dis: to cut very much more than 6d. 
below current rates. Delivered by rail Manchester, re 
tions for Middlesbrough average about 77s. 10d. to 78s. 4d. net, 
with Scotch iron at Manchester docks about 77s. 6d. to 78s. net 
for Eglinton and Glengarnock. Lower prices are being quoted for 
American pig iron, 65s, net cash being an average o for early 
delivery Manchester docks, whilst for long forward delivery buyers 
repared to take e quantities might place orders at 2s. 6d. less, 
but there is practically no business to be got. 

The position in the finished iron le remains much as last 
reported. Bar makers have still plenty of work on their books to 

) —-S they are producing, and they are firm at the list 
basis of £10 5s. for Lancashire and £10 10s. for North Stafford- 
shire bars. Orders, however, as they run out are not being re- 
placed, and an early reduction on present rates is becoming more 
and more probable, but whether even lower prices would bring 
any material accession of new business is in some quarters re- 
garded as very doubtful. Hoops remain at £10 12s. 6d. for 
random and £10 17s. 6d. for special cut lengths, delivered Man- 
chester district, and 2s, 6d. less for ri with sheets about 
£10 to £10 5s, delivered here. Nut and bolt makers are securing 
a fair weight of business, but full prices are scarcely maintained. 

In the steel trade the position is anything but satisfactory, and 
there are i ing evid of American competition. With 
regard to hematites, this competition is not so keen as in manu- 
factured material, and makers still hold to 94s. 6d. to 95s. 6d., 
less 24, for No. 3 foundry, delivered here. The situation as to 
finished steel is becoming increasingly serious, Following upon 
the order for 20,000 tons of American ship-plates, which has been 
placed for delivery in Belfast at 20s. per ton below English 
prices, — are now in p for similar transactions 
on the Clyde. American competition is also making itself 
felt in billets, and in steel bars, prices for which are suffering in 
consequence. For billets local makers would readily take £6 10s. 
net, but they are out of the market, with common steel plates 
offered at from £8 upwards, and steel bars from £9 5s. upwards, 
boiler plates alone maintaining their price of £10 5s, delivered 
ed by the lead trad 

e returns issu yy the ing engineering e 
unions again show a very low unemployed list. The Steam Engine 
Makers’ Society has not more than about 4 per cent. on donation 
throughout the kingdom, with only an odd one here and there in 
this immediate district. The United Machine Workers’ Associa- 
tion reports about 24 per cent. of the total membership on benefit, 
more than half of whom are connected with the Bolton, Hull, and 
Halifax branches, but in the Manchester district there is less than 
1 per cent. on donation, whilst at Horwich, Blackburn, Ashton, 
Preston, Crewe, Lancaster, Wigan, and Liverpool, there are no 
names on the donation list. 

The reports I receive from sources representing the employers 
vary a good deal as to the actual condition of the engineering 
trades, Some of the leading machine tool makers have no reason 
to complain with to the weight of work coming for- 
ward, whilst others state that they are not securing new orders 
sufficient to replace those that are being completed. Amongst 
boilermakers a e quantity of work is still giving out, and there 
a number of considerable orders on the market for locomotives, 
both on home and foreign accounts. The position in the textile 
manufacturing trades steadily becomes worse, all the principal 
shops being very short of work ; and a significant illustration of 
the discouraging outlook is the fact that the men, who recently 
were threatening to strike for an advance in wages, have quietly 
allowed the whole matter to collapse. 

The contract for the overhead equipment, including all the trolley- 
wires, span-wires, pull-offs, and other appliances for the Salford 
electric tramways, has been secured by rge Hill and Co., Corn- 
brook, Manchester, who are engaged upon an improved system of 
overhead gear for this class of work. I may add that the firm has 
also recently completed the overhead equipment of the electric 
tramway from Farnworth'to Kearsley. 

For all descriptions of round coal an exceptionally active 
demand continues to be reported, and the advance in prices at the 
commencement of the month has certainly so far had no appreciable 
effect in bringing about any slackening off in the pressure upon 
collieries, To some extent this may be attributed to the lessened 
supplies as a result of the holidays, whilst complaints are still 
general, that the men are working so indifferently that the out- 
put is being kept much below the average. this as it may, it is 
unquestionable that at most of the Lancashire collieries there is a 
scarcity of supplies in all classes of round coal, and coalowners are 
seriously in arrears with deliveries on account of orders. For 
house-fire descriptions the demand continues altogether abnormal 
for the time of the year, whilst the lower qualities also still meet 
with an active inland gn | for ironmaking, steam and general 
manufacturing purposes, and with common round coals so largely 
drawn upon for house-fire consumption the supplies of steam and 
forge coals are necessarily being curtailed, so that generally for 
manufacturing purposes collieries are Eggers to keep up with the 
requirements of their customers, and prices are firm at the full 
rates last quoted, good qualities of steam and forge coals at the 
pit_mouth fetching from 12s, 6d. to 13s. per ton. 

This large demand for all descriptions of roundcoal is necessarily 
bringing upon the market an increased quantity of slack, whilst, on 
the other hand, the demand for engine purposes, owing to the 
holidays and short time in many of the Lancashire cotton 
manufacturi districts, has shown some falling off. As 
a result, supplies of engine fuel become more plentiful, and at most 
of the Lancashire collieries production is in excess of 
requirements, whilst there are still large surplus quantities coming 
in from other districts. Lancashire collieries, however, seem 
determined to hold on to their basis rates, and are preferring 
to put slack into stock, rather than offer it on the market 
at lower figures, their quotations at the pit remaining at from 
10s. 6d. for common to 11s, and ils. 6d. for best sorts. In the 
meantime consumers in many cases are keeping themselves going 
from hand to mouth with cheap lots which can be bought from 

Shipping demand is active, and as the ure of inland require- 
ments for all descriptions of round oat i pe 


withdrawing supplies 
from the ports, there is a scarcity of steam coal for shipping pur- 
poses, and prices are very firm on the basis of 15s. 3d. for ordinary 
qualities, delivered Garston docks or High Level, Liverpool. 

With regard to coke, the tendency towards a weakening in some 
qualities is becoming more noticeable, and this is particularly the 
casein furnace coke, Although there is no actual quoted change in 
the list rates, lower quotations are here and there coming on the 
market, and there are certainly more plentiful supplies offering, at 
any rate for iron-making purposes. 

Barrow.—There is no change of any importance to note in the 
hematite pig iron trade of this district. e demand is steadil 
maintained, and orders are very fully held, but there is not muc 
business doing. The make is still restricted, only forty-two 
furnaces being in blast—of which two are on spiegel—com with 
forty-three in the corresponding week of last year. Further 
decreases are noted in the stocks of warrant iron on hand to the 
extent of 1742 tons. This reduces the stocks held to 53,318 tons, 
or a reduction since Christmas last year of 144,529 tons. In 
warrant iron very little new business is reported. Pricesare steady 
at 81s, ae cash, buyers 81s. 2d., while makers’ prices are at 
83s, to per ton net f.o.b. for els of Bessemer mixed 
numbers, There are indications that the hematite pig iron market 
will continue brisk, and it is expected that the output of iron will 
soon be increased by the lighting of additional furnaces. 

Iron ore is in very brisk demand all round, and the verge 
raised is still inadequate to supply the requirements of smelters, w: 
are still compelled to purchase very large parcels of Spanish ore, 
and the prospects are that the consumption of the latter will 


increase, Prices are firm at 18s, for good ordinary sorts net at 
mines, with 22s, as the price of best sorts, while Spanish ores are 
in the market at about 21s, to 22s. per ton delivered at West Coast 


ports. 

The steel trade is very briskly soahoe’ all round, and there is 
a good volume of business doing in all products of the district, save 
and except steel plates. They are in quiet request, and will 
probably remain so until prices are cheaper. The rail trade is 
especially active, and business is doing on a comparatively large 
scale on home, colonial, and general foreign account, and it is 
evident activity will be maintained in this department for a long 
time tocome, Prices remain very firm, and heavy rails are still at 
£7 10s. per ton, with light rails up to £9. The trade in billets, 
a rods, hoops, and other products is active, and orders are 
well held. 

There is soa agg to note in shipbuilding, except the launch 
of H.M. Hogue ¥, Vickers, Sons, and Maxim, at Barrow, on 
Monday. She is a 12,000 ton first-class armoured cruiser, of 21,000 
indicated horse-power, and will have a s of 21 knots, She was 
launched at a deadweight of 8000 tons, being one of the heaviest 
shi; ever launched, 

There is some p' tive difficulty in the engineering and shi 
building trades § to be b phew 
for a fifty-three hours’ week. This the masters will resist, and will 
have the support of the Federated Shipbuilders and Federated 
Engineers. In the event of a strike at one works, all the works 
affliated with the Federations will stop operations, 

The dismissal of the petition of the Barrow Steel Company for 
a reduction of its capital by £764,000, by Mr. Justice Cozens-Hardy 
has created great interest in this district. The petition was offered 
by the preference holders, It is reported that the company will 
ask leave to 

Coal and coke are firm at full prices, and prospects are afforded 
of still higher prices, 

Shipping is not so actively pea = as of late at West Coast 
ports. The exports last week were 7950 tons of pig iron and 5969 
tons of steel, being a decrease of 3350 tons of pig iron and 4240 tons 
of steel on the corresponding week of last year. The aggregate 
shipments this year amount to 452,143 tons of pig iron and 
257,497 tons of steel, being an increase of 142,840 tons of pig iron, 
and a decrease of 53,851 tons of steel, as compared with the corre- 
sponding period of last year. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


ALTHOUGH there are confident people who say thata ‘‘ slump” in 
coal, and that at a very early date, is inevitable, there are no signs 
of itat present in the Yorkshire districts. All the pits continue 
fully employed, the output for the most part being fully absorbed. 
Nor are there any indications of ‘‘ stacking” anywhere. In house, 
steam, and gas coal, the market seems still quite equal to taking 
all that is brought to bank. At the same time there are signs of 
weakness in engine fuel and the smaller qualities of fuel. is is 
due to the Chinese war, which has gravely affected Lancashire, 
causing many Lancashire looms to be idle. The Lancashire pits 
are thus producing more than the various centres require, with 
the result that supplies from Lancashire are being offered at con- 
siderable reduction in value, in some instances quite 2s. per ton 
less being accepted. Under ordinary circumstances a heavy weight 
of small coal is sent into Lancashire from Yorkshire. That trade 
is now practically at a stand, and thus the business, so far as 
small fuel is concerned, has reached a somewhat difficult position, 
buyers restricting themselves to immediate requirements in antici- 
pation of a fall in values. 

House coal continues as strong as ever, in spite of the spell of 
warm weather which has succeeded the wind and the rain. 
Managers state that their pits are full of orders, and as coal 
merchants talk freely of a further advance in September, if not 
before, there is continued eagerness to lay in winter supplies. All 
this, of course, is for the advantage of coalowners and coal dealers. 
On the other hand, should the hot weather be of any duration, 
there will be a slackening off in coal orders at the customary season 
of winter stocking. This must have the effect of making business 
languid later on, and the expectation of lower prices rulingis already 
beginning to make householders less anxious to increase the pressure 
— colliery proprietors and coal merchants. Were it not for the 
abnormally large demand for London, where the fear of Fav 
oo appear to have been prevalent, quotations would probably 

ve already been lower in view of holiday times and other 
considerations. 

Current rates are as follows:—House coal, best Silkstones, 
15s. to 16s. per ton ; Barnsley house, 15s, to 15s. 6d. per ton. In 
steam coal, for which the demand is as brisk as ever, both for 
railway companies and for export, values are firmly maintained. 
Barnsley hards readily fetch from 16s. 3d. to 16s, 9d. per ton. 
There is, as is usual at this season of the year, a brisk demand 
for gas coal, the price ey hy peo 16s, te 17s. per ton. Engine 
fuel, with the exception in Lancashire already noted, remains as 
last quoted. Nuts from 12s. 6d. to 13s, 6d. per ton ; slack from 
10s, per ton. The coke trade maintains its former steadiness, the 
output of the ovens being sold, as a rule, over the half-year. 
Ordinary coke fetches 22s, 6d. to 23s, 6d. per ton ; washed coke 
from 24s. 6d. per ton. 

In the iron and steel trades reports are not at all similar. One 
or two of the firms set down all last week, and work was not 
resumed in some instances until the 14th inst. The setting down 
was generally attributed to the excessive prices asked for fuel. 
That was no doubt one of the causes, but a falling-off in orders 
may be stated as another. Several of the firms, it may be men- 
tioned, however, have been in the habit of ceasing work during 
Bank Holiday week, and have only done this season what they 
have been accustomed to do in previous years, The makers of 
military material of all sorts are full of work, the Government 
orders continuing adequate to keep the plant in all the establish- 
ments employed to its utmost capacity. Railway and marine 
material departments, however, are not quite so busy as they were 
a few weeks ago. 

In the lighter trades of the city, including files and tools, there 
is less doing than was the case three months ago. August and 
September, however, are usually quiet months, and the decline 
may be temporary. At the same time itis at present very marked. 
It is very likely that work will be less plentiful this autumn than 
it was last year at the same period. 


NORTH OF ENGLAND. 
(From our own 

UNDOUBTEDLY the situation in the iron and allied trades 
generally of this district shows an improvement upon last week, 
and indeed is better than it has been since last April, several cir- 
cumstances ae bring about the desirable change, among 
which is the report that orders have been given out on this coast 
during the last few days for a number—said to be twenty—of new 
vessels, Then the shipments have in to improve, and more 
than this, trade will not this autumn be disturbed by any wages 
agitation in the engineering ind , nor, in fact, in any of the 
leading industries of the North of land. The fact that the 
efforts made in the engineering industry to bring about a strike 
have been unsuccessful affords the greatest satisfaction. This is 
hardly the time to enter upon a fight for an advance, for trade is 
certainly, in this industry at least, not so rous as it was, 
Instead of there being two-thirds of the men in the engineering 
industry favourable for a strike—and that was requisite before a 


strike could be entered upon—there was a majority of 600 against 
any stoppage of work. At most of the engineering establishments 


on Teesside, however, as well as at the finished iron and steel 
manufactories, the foundries, and the — work will be sus- 
pended next week for the aged part, if not the whole of the 
week, on account of the Stockton races. 

Better prices have been realised for Cleveland iron this 
week than have ruled for nearly three months. week 
69s, 6d. was generally taken for ag deliveries of No. 3, but 
there has been a steady rise, until 70s. 6d. was asked and paid on 
Wednesday, and 70s, 3d. was freely offered, but would not be 
accepted, bo get as there was a still more substantial advance 
in Cleveland warrants, seeing that buyers, who would only pay 
69s. 7d. cash when the week opened, were ready to give 71s. 6d. 
on Wednesday, and found that they could not buy at that, for 
holders would not sell under 72s. 6d. Cleveland iron, especial 
of No. 8 quality, has become very scarce, and warrants, whic 
when the week opened were 3s. 3d. per ton below Scotch, went up 
so much more quickly that by the middle of the week the latter 
were only ls. 8d. the dearer. This, however, will not interfere 
with the increasing trade of the Cleveland ironmasters with Scot- 
land. For a long time Cleveland iron has been too dear for Scotch 
consumers, and the shipments to Scotland became comparatively 
small, but recently there has been a change, which has resulted in 
the Cleveland makers regaining some of their custom they formerly 
had north of the Tweed. Asa matter of fact, it is mostly No. 4 
foundry quality that is required by the Scotch founders, and that 
has not increased in value at the same rate as No. 3, so that it can 
still be sold cheaply to Scotland. Usually, No. 4 foundry is 6d. 

r ton below No. 3 in price, now it is 3s. 6d. below. If No, 4 
ready had been raised in proportion to No, 3, it would not have 
been possible to increase the trade with Scotland, seeing that the 

rice would have been 70s. instead of 67s. In the same way grey 
orge is — much cheaper than No. 3; in ordinary times it 
is Is. below the latter, now it is 4s. 6d. below. : 

There is a satisfactory increase this month in the shipments 
from this district to Scotland, and the tendency in regard to 
deliveries to the Continent is better. The = this month are 
much below those of previous months, but that is not altogether 
due to an actual slackening of the demand ; in fact, it is caused 
more by the difficulty of getting steamers to convey the iron. 
Steamers are extraordinarily scarce, and there is scarcely a mer- 
chant who is not behind with his deliveries oversea. The quantity 
of pig iron shipped from the Cleveland district this month to the 
15th reached 35,843 tons, as compared with 40,326 tons last 
month, and 49,908 tons in August, 1899. a the first fort- 
night of March, and likewise of April, over 55,000 tons were 
exported. The dearth of steamers is very serious, as it has brought 
about a range of freights which adds more to the cost of delivering 
iron abroad than shippers had counted upon. 

The price of hematite pig iron is also rising, it being dearer than 
ever, and the demand has increased, especially on export acccunt. 
The minimum price accepted this week for mixed numbers was 86s., 
but an order for 8000 tons was booked at 86s. 6d. per ton on 
trucks. Second-hands and warrants are not competing now ; in 
fact, there are no Middlesbrough hematite warrants on sale, the 
total quantity in the public warrant stores being but 555 tons, 
and this tonnage has remained absolutely unchanged for a 
month. Rubio ore is in rather short supply, due almost 
solely to the fact that an tie number of steamers is not 
forthcoming to convey it from Bilbao, a circumstance which has 
caused the freight to this district, which was long about 5s. 9d., 
to rise to 8s. 3d. Most of the merchants are behind with their 
deliveries, partly owing to the recent strike in the Bilbao districts. 
The quotation for Rubio ore delivered at wharf in this district is 
21s. 9d. per ton, but it cannot be said that it has been paid yet. 

The demand for manufactured iron and steel is quiet on the 
whole, and in some branches the reductions made in prices in other 
districts have necessitated the quoting of lower prices here. The 
plate and angle makers have me firmer on account of the 
reports of the placing of important orders with the shipbuilders, 
who have been able to quote lower prices owing to the drop in 
materials, besides which the excellent freights that are now obtain- 
able, and the probability of active employment for steamers for a 
considerable time ahead, are influencing shipowners. Scarcely any 

late maker will now accept the minimum allowed by the syndicate 
i steel ship plates, £8, less 24 per cent., and iron ship plates 
cannot be got under £8 2s. 6d., less 2 percent. Packing iron is 
fully £8 5s.; iron rivets, £12 ; steel rivets, £12 10s. For iron and 
steel ship angles £8 2s, 6d., less 24 per cent., is the least that will 
be accepted. 

The bar manufacturers of this district are well situated ; they 
have plenty of work booked and offered, and have not found 
it necessary to reduce their quotations in the least, their figures 
to-day being the highest that have been attained during the last 
quarter of a ceatury, and, what is more, they are not mes ag but 
realised. Not less than £9 10s, is the price of commd® iron bars, 
and £10 of best bars. The sheet manufacturers are ngt doing so 
well, the competition of other districts having. forged them to 
reduce their quotations substantially. Steel sheets—singles—can 
now be bought at £9 10s., less 24 per cent., while galvanised cor- 
rugated iron sheets may be secured at £13, and galvanised cor- 
rugated steel sheets, 24 gauge, at £13 10s. Stee hoops are in 
fair request at £10 per ton. b ) 
£7 5s. net at works, and demand is slack, For cast iron railway 
chairs the demand is better than might be expected, judging from 
the business in rails, which practically controls that in chairs. 
The price for the latter is at the maximum of the year—£4 17s. 6d. 
to chew rails have fallen at least 10s. 

The new locomotive works at Darlington to be established by 
Robert Stephenson and Co, will be proceeded with forthwith, the 
contracts having been let. The Teesside Bridge and Engineeri 
Company, Middlesbrough, will supply the steel stanchions an 
girders ; Scott and Mountain, Limited, Newcastle, the electric light 
and power installation ; Craven Brothers, Manchester, two electric 
cranes, fifty tons each ; T. Broadbent and Sons, Limited, Man- 
chester, eleven electric cranes, three motor, from six to fifteen 
tons; and Tinker, Shenton, and Co., Manchester, Lancashire 
boilers. 

The Institution of Junior Engineers are this week having their 
summer excursion, and are utilising their holiday by visiting the 
shipbuilding and other works in the Newcastle and Sunderland 
districts. ey have made their head quarters at Cullercoats on 
thecoast. On Wentng: they visited the shipyard of C. 8. Swan and 
Hunter, at Wallsend-on-Tyne. This yard is distinguished from all 
other shipyards in the district in that the vessels built on the 
eastern portion of the works are constructed under covered sheds, 
500ft. long, with widths of 70ft., and heightsof 80ft. The roofs bei 
covered with glass, work can proceed without interruption in 
weather. The works of the Newcastle Electric Supply Company, 
at Pondon Dene, were visited ; also on Tuesday those of the New- 
castle and District Electric ae ag | Company, at Firth Banks ; 
and later on in the day the Elswick Works, as well as the engineer- 
ing department of the Durham College of Science at Newcastle. 
On Wednesday the docks and works on the Tyne belonging to the 
Improvement Commissioners were i . Thursday was to be 
devoted to Sunderland—the River Wear Commissioners’ Works, 
the chain-testing works, and the Monkwearmouth and New Hylton 
Collieries, 

The coal trade is certainly ‘‘ booming,” and it is almost impos- 
sible for consumers to secure all they need, of steam coal at any 
rate. This scarcity has been ly bro ht about by the heavy 

rchases of Welsh coal by the British Admiralty, and this has 
orced ordinary consumers to buy in other districts, as the Welsh 
coalmasters could not satisfy the demands made upon them. Even 
the Admiralty have not been able to secure all the coal for which 
they were in the market, though they have been payi 
highest prices that have been reached during the present ‘‘ boom. 
Best Northumberland steam coals have been put up to 20s. per 
ton f.o.b,, and at less than this it is almost impossible to buy. 
Steam smalls are about 12s, per ton. 


eavy steel rails are obtainable at. 
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The price for forward is not far short of that for prompt delivery. 
The Danish State Railways have placed their order for 56,000 tons 
of steam coal to be delivered during the six months ending March, 
1901, at 18s. f.o.b., and a contract for 25,000 tons of gas coals 
delivered over 1901 has been given out at 16s. f.o.b. 

Gas and coking coals also are not readily obtainable, and at least 
17s. per ton f.o.b. must be paid for them, while 17s. 6d. is generall 
quoted. The demand for bunker coals has considerably improved, 
owing to the extraordinary briskness in shipping, and 16s. 6d. to 
17s. f.o.b. has to be paid. Foundry coke ranges from 33s. to 34s. 

r ton f.0.b., and medium blast-furnace coke cannot this week be 

‘ht under 28s, per ton at the furnaces in this district. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has again been very quiet this week. As 
the warrants in circulation are much reduced from what they were 
a short time ago, holders are not very anxious to sell. Buyers, on 
the other hand, have been holding aloof, and on some days there 
has been as much as 2s, a ton between the ideas of buyer and 
seller. There is so very little doing in warrants that the market is 
not at the moment so certain a test of the course of business as is 
frequently the case. 

Prices of Scotch makers’ pig iron are as follows :—Govan, f.o.b. at 
Glasgow, No.1, 74s.; No.3, 73s. 6d.; Monkland and Carnbroe, Nos, 
1, 75s, 6d.; Nos. 3, 74s.; Clyde, No. 1, 84s.; No. 3, 73s. 6d.; Gart- 
sherrie, No. 1, 85s.; No. 3, 74s. 6d ; Coltness, No. 1, 90s.; No. 3, 
74s. 6d.; Glengarnock at Ardrossan, No. 1, 82s. 6d.; No. 3, 73s, 
6d.; Eglinton at Ardrossan or Troon and Dalmellington at Ayr, 

Vos. 1, 75s.; No. 3, 72s. 6d.; Shotts at Leith, No. 1, 87s. 6d.; No. 3, 
75s. 6d.; Carron at Grangemouth, No.1, 85s. 6d.; No. 3, 75s. 6d. 

r ton. 

oo last report there have been some changes in the arrange- 
ment of the Scotch blast furnaces, and the total number in opera- 
tion has been reduced by three. There are 40 making hematite 
pigs, 35 ordinary, anc 3 basic iron, the aggregate of 81 compari 
with 83 in the preceding week, and 82 in the corresponding wee 
of last year. 

The consumption of raw iron at home is increasing, although it 
does not amount to what it was before the holidays. The with- 
drawals from store are also on the increase, and the reduction in 
the stock of pig iron in Connal and Co.’s Glasgow stores, in the 
course of the past week, has been about 2800 tons, reducing the 
total stock to 93,070 tons, and showing a total reduction since the 
nes of the year of no less than 152,180 tons, 

e shipping demand for Scotch pig iron has been poor, but the 
resent season does not usually show a very active foreign trade. 
e past week’s shipments have amounted to 4104 tons, compared 
with 4832 in the same week of 1899. There were despatched to 
Canada 140 tons, India 20, Australia 15, France 160, Italy 55, 
Germany 165, Holland 150, Belgium 125, Spain and Portugal 140, 
other countries 120 ; the coastwise shipments being 3024, compared 
with 2847 in the same week of last year. 

The Committee of the Scotch Pig Iron Association has decided 
that, after a date to be wore f the Association, dealings in No. 3 
G.M.B. warrants be recognised. The warrant just now consists of 
300 tons No. 1 and 200 tons No. 3, but after the proposed change 
500 tons of No. 3 can be sold separately. This is expected to be a 
great improvement on the present system, which is particularly 
inconvenient for purchasers of iron for foundry purposes. 

The finished iron and steel trades are quiet as regards new 
orders. It is reported, however, that a considerable number of 
inquiries are now received by shipbuilders and engineers as to 
quotations for new steamers, Of course, if these were arranged 
in any numbers, they would lead to an increase of orders for iron 
and steel, particularly the latter. It is doubtful, however, if much 
new shipping will be placed at present prices. The chairman of 
a shipping company stated a day or two ago that his directors had 
resolved to, delay building, as the lowest price at which they could 
obtain a new vessel was £30, 000 above the rate at which they had 
previously been obtained. 

Ship plates are quoted in Glasgow from £8 to £8 7s. 6d. per ton, 
and it is alleged that within the last few days business has been 
done at the lower of above figures. It is not stated when the 
plates are to be delivered. Some of the steamers coming into the 
Clyde have been bringing from America considerable quantities of 
scrap iron and steel, and this material is quoted below the rates 
asked for home scrap, which is naturally scarce. 

The coal trade is very active, and the tone is quite firm. 
Although household demands are very easily met, owing to the 
exceptionally warm weather, the coalmasters in the Glasgow 
district have raised prices 6d. per ton, while an advance of 1s. has 
been made in some districts of Midlothian. The foreign demand 
has been remarkably well maintained. While the Baltic season is 

ractically over, there have been large sales for continental and 

editerranean ports, and the prospect is that the shipping branch 
is sure to be very busy for a considerable time. Main coal is 
quoted f.o.b. at Glasgow 14s. 9d. to 15s.; steam, 15s. 6d. to 16s.; 
splint, 15s. 9d. to 16s.; ell, 15s. 9d. to 16s. 6d. perton. The out- 
put of the collieries is being all disposed of without any difficulty. 


? 


WALES AND ADJOINING COUNTIES. 
{From our own Correspondent.) 

LEADING men in the coal district have been exercised within the 
last few days by the receipt of information that in coal a deter- 
mined effort is to be made to bring the American product into 
rivalry with Welsh. One of the arguments is that the British 
Government requires an unusually large supply, which it cannot get 
from Welsh mines. I do not think that this reason is sound. It 
was stated a week ago that the Government wanted 250,000 tons, 
and had only placed about 150,000. No doubt the full quantity 
required will be placed, and that price is the only deterrent—a matter 
which the American cannot rectify, and certainly not manage, and 
give equal quality. Colliers, a manager tells me, are only producing 
about 50 per cent. of the quantity they could produce. This is one 
of the results of high wages and holidays, which will certainly dis- 
appear, in part, shortly. The American movers in the competition 
“are surprised that Wales is handicapped in the mechanism it 
uses for mining and transferring fuel,” evidently referring to one 
feature, the six and eight-ton truck which works between the pits 
and the port. Wales started with levels, barrows, and canal barges. 
Pits in many instances now have an output of 1000 to 1500 tons a 
day, and the system of transfer by rapidly-worked trains to 
steamers varying from 4000 to 8000 tonnage is expeditious enough 
te meet even the present exceptional demand. 

There was an impression on ’Change, Cardiff, Monday, that a 
good deal of the pressure for supply had been met, and that there 
was an “‘easing off” visible, though numerous vessels are at all 
ports waiting for cargo or bunkers. On Tuesday this was not very 
marked, and prices continued to rule high. 

Holidays evidently had something to do with lessened coal 
exports last week from Newport and Swansea. Complaints of too 
little coal coming in are being heard at Barry. On Monday 
there were eighty-two vessels in waiting, representing a gross 
tonnage ‘eanad of 134,971 tons, giving an average of 1700 tons 
per vessel, 

Best steam has touched 30s. of late. Mid-week, at Cardiff, steam 
coal, large, changed hands several times at 29s. The following 
quotations ruled :—Best steam coal, 28s. to 29s.; best seconds, 27s. ; 
ordinary seconds, 26s. to 26s. 6d.; drys, 23s, 6d. to 24s.; special 
smalis, 18s. to 19s. Best ordinaries, 17s. to 18s.; seconds, 
16s. to 17s.;. inferior sorts, 15s. to 15s. 6d. Best Mon- 
mouthshire, large, 25s. to 26s.; seconds, 22s, to 23s, Best 


house coal, 23s. to 23s. 6d.; seconds, 21s. to 22s. No. 3 Rhondda, 
large, 23s. to 23s, 6d.; brush, 21s. to 21s. 6d.; small, 19s. 6d. to 
20s. No. 2 Rhondda, 21s. to 21s. 6d.; through-and-through, 
17s. 6d. to 17s, 9d.; small, 15s. to 15s. 6d. 

Patent fuel continues high, and in strong demand, 23s. to 25s. 
Coke is unchanged, furnace, 31s. to 32s. 6d.; good foundry, 34s, to 
36s.; special, 40s. to 41s, 

Amongst the early coal cargoes of the week from Cardiff were 
5000 tons to Hongkong, 8400 tons to Port Said, 4500 tons to Aden, 
6000 Cronstadt and Russia. 

I note a good deal of colliery enterprise in the Bridgend district, 
half a-dozen sinkings since the boom in trade. A new colliery has 
been opened at Bryncettin by C. Jenkins and Son, and a capital 
seam is being worked with a — seam of fire-clay. Present times 
are flourishing for levels, and good times are being enjoyed in the 
Monmouthshire district and at Gelligaer. 

At Coalbrook Vale, Nantyglo, the company are going to drive 
a pair of cross measures 220 yards or more to develop their 
field. 

The Cambrian Railway has had to pay £1940 more for their 
coal, but has made further contracts at an increase approxi- 
mately of 4s, 6d. The revenue shows a net increase of £3280, 
which is very satisfactory. One of the principal items of expense 
in point is the strengthening of the Barmouth Bridge. 

e Kingsland Ship Company is one of the latest ventures, 

principally floated by Cardiff and Newport shipowners. Capital 
in £5 shares, 
Swansea coal quotations this week are as follows :—Anthracite, 
best hand-picked, 26s. to 28s.; seconds, 24s. to 25s.; best large, 
22s. 23s.; red vein, 18s. to 19s.; rubbly culm, lls. 6d. to 
11s. 9d.; steam, 23s. 6d. to 25s.; seconds, 19s. to 20s.; bunkers, 
17s. to 17s. 6d.; small, 13s. 6d. to 15s. House coals: No. 2 
Rhondda, 21s. to 22s. Patent fuel, 22s. to 23s, Coke: Furnace, 
30s. to 32s. 6d.; foundry, 35s. to 37s. 6d. 

July business at the port of Swansea compares very favourably 
with that of the corresponding month, France showing an increased 
coal import of 30,000 tons, and Italy 14,000 tons. The imports 
indicate an increase of 37 per cent. 

During last week pig iron came in more freely to the chief ports 
from Harri n, Grimsby, Ulverstone, and other quarters. Iron 
ore came in for the chief mer work, and in strong quantity to 
Swansea, Wright and Butler taking nearly 4000 tons. 

It was stated on Change, Swansea, this week that the changes 
taking place at Landore need cause no anxiety, as they will soon 
be in full swing. Mannesmann Works are doing well, and engi- 
neering sheds and foundries very brisk. The stoppage for two 
weeks at Arlam tin works has ended, and resumption of good 
active business taken place. Very little quantity, compared with 
former weeks, came into stock from tin-plate works, only 21,173 
boxes, while the exceptional quantity of 112,240 boxes was shipped. 
Stocks are now down to 169,508 boxes. 

Shipments during July do not compare favourably with those of 
the corresponding month, being 12,771 tons, as against 13,995 tons. 
The falling off was principally Russia. France showed a distinct 
increase, also China, Japan, and the Straits Settlements. United 
States was a marked improvement, 4865 tons against 2353 tons, but 
Russian decline nullified all. 

At the annual meeting on Tuesday Swansea Exchange Sir John 
Jenkins presided, and spoke encouragingly of prospects. He had 
no doubt means would be found to counteract existing competition. 

The fact was cc ted on by bers that American rivalry in 
bars is now getting into business shape. The quotation Bristol 
Channel ports is £5 5s. This had a perceptible effect on business, 
which is halting for the time. Scotch pig iron showed a slight 
advance on Middlesbrough, but members were again met by the 
unexpected fact that hematite is lowering. One reason assigned 
is that speculation is active though concealed. A good volume of 
business continues to be done in iron and steel, principally owing 
to past bookings. Of the future, what with American competi- 
tion and temporary closing of the Western tin-plate works, it 
would be prudent, perhaps, to suspend opinion. ils are being 
dealt with, and large shipments are preparing foreign. Doubtless 
increased business with Africa will soon be disclosed. 

Latest quotations are :—Glasgow pig iron warrants, 73s. 3d. to 
73s. 44d. cash ; Middlesbrough, No. 3, 70s. 9d.; other numbers in 
proportion. Hematite warrants, 80s. to 8ls. 6d. for mixed 
numbers. Cumberland according to brand. Welsh bars, £8 10s. 
to £8 15s.; sheet iron, £10 to £10 5s.; steel, £10 to £10 2s. 6d. 
Bessemer steel tin-plate bars, £7 ; Siemens, £7. This is a marked 
comparison with American. Swansea would have but a slight 
land rate, a few shillings per ton. Newport, New Dowlais, Port 
Talbot, Briton Ferry, are in close touch with steamers. 

Quality appears to be the only obstruction to a ruinous competi- 
tion. Tin workers say that Cyfarthfa and Dowlais tin bar are such 
excellent products, with just the carbon percentage and nothing 
more, that the bars would be cheaper in the end. Steel rails, 
heavy, are at £7 to £7 5s.; light, 5s. to £9 5s.; sleepers, &c., 
according to section and specification. Tin-plates, Bessember steel 
cokes, 14s, 6d. to 15s.; Siemens, 14s. 9d. to 15s. 3d.; ternes, per 
double box, 28 by 20 C., 28s., 29s. 6d., to 30s. 6d.; best charcoal, 
lds. to 15s. 6d. Big sheets for galvanising, 6ft. by 3ft. M4 30 g., 
per ton £13 10s. to £13 15s, Finished black plate, £11 5s. to 
£11 10s.; Canadas, £11 to £11 5s.; galvanised sheets, 24 g., £14. 
Lead, $18 2s. 6d. compared with Spanish, which is now at 
£17 17s. 6d.; spelter, £19 12s. 6d. Block tin, £142 10s. to 
£136 10s. Copper, Chili bars, £74 5s. to £74 12s. 6d., prospects 
improving. Iron ores, 20s. to 21s, Swansea, Cardiff, and Newport. 
Tafna, 19s. 6d. to 20s.; Rubio, 20s. 6d. to 21s. 

Pitwood continues depressed ; prices at Cardiff, 15s. to 16s.; 
Swansea, 18s. to19s. Large quantities continue to arrive, especially 
from Ireland, but these may expect to fall off in front of a lowering 
market. The latest phase of the Taff Vale Railway dispute, to 
which I referred last week, is that a meeting has taken place 
bet a repr tative body of the men and the directors, but 
no settlement or decision has been arrived at one way or the other. 
I don’t think that the situation is hopeless, and hope to be able to 
announce peaceful terms, A meeting Sunday next, at Pontypridd, 
may bring this about. 

The Rhymney strike at the collieries continues, The horses 
remain below, and this is taken to imply a resumption of work 
early. Several minor disputes remain—the Dowlais, for example. 
Mr. W. Jenkins, Ocean Collieries, has the Lewis-Merthyr dispute 
in hand, and prospects are favourable. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


A quiet but steady business is done on the iron. market over 
here, and though there is but little life stirring generally, yet the 
tendency of both the raw and the manufactured iron trade has 
hitherto remained firm, prices only showing a downward inclina- 
tion in special cases. Raw iron remains, on the whole, well in- 

uired for, and finished iron has been in slightly better request 
this week than last, owing in many instances to the fact that stocks 
have run low, and now dealers are coming forward freely with their 
orders. Export is anything but brisk, at least so far as Russia and 
Poland are concerned, while to the districts of the Lower Danube, 
to the Levant and to Denmark, a satisfactory business is done. 
For merchant bars quotations appear to have been slightly 
reduced quite recently ; last week M. 190 p.t. was quoted for bars 
in basic, while now M. 180 p.t. is thelist price. Malleable iron bars 
fetch up to M. 210 p.t., free place of consumption. Export prices for 
the qualities above mentioned range between M. 150 to M. 180 p.t. 

Although the demand has preceptibly slackened off in the girder 
trade, the majority of the mills are nevertheless provided with a 
fair amount of work for immediate delivery ; M. 55 to 160 p.t. is 


quoted for inland and M. 150 p.t. for foreign delivery. eavy 


plates are in cage ngere A uest, and some fair orders have been 
secured during the week ; sheets are a trifle languid so far as home 
demand is concerned, while foreign inquiry for roof plates is pretty 
strong. Prices show an inclination to move downwards on the 
whole ; latest quotation for plates in basic is M. 195 p.t., against 
M. 200 p.t. last month, and malleable iron plates also stand about 
M. 10 p.t. lower than in the beginning of July. f 

The scarcity in coal increases on the German market, owing to 
the heavy consumption of the warships that have been ordered 
out to China. House coal is very stiff in price, and aslight rise in 

uotations is said to have been resolved upon for the iy 

ptember. Engine classes of fuel have not been advanced, but 
are, of course, exceedingly stiff. Deliveries of coal and coke from 
the Ruhr district were, for July of present mn 4,269,670 t., 
oz 3,987,320 t.; from the Saar district, 592,110 t., against 

,300 t.; from Silesia, 1,476,360 t., against 1,525,060 t.; and 
from the three districts together, 6,338,140 t-, against 6,115,730 t. 
for the same month last year. The production of pit coal in 
Prussia was for the first two quarters of present year, 49,630,982 t., 
against 45,891,920 t. for the same period in the previous year. 
Consumption was 48,526,027 t., against 44,496,500 t.; 25,588,065 t. 
of output and 24,865,800 t. of consumption fall to the first quarter 
and 24,042,917 t. production and 23,660,227 t. consumption to the 
second quarter. Output of brown coal during the period above 
mentioned was 16,025,246 t., or 20°74 per cent. more than in the 
first two quarters of 1899; consumption was 13,243,425 t., or 
24°67 per cent. more than last year. 

The general aspect of the Austro-Hungarian iron market remains 
the same as before. Some branches have been a-trifle better 
occupied than in previvus weeks; the railway department, for 
instance, shows a fair activity, and has prospects for employ- 
ment in the future, an increase in railway rolling stock having 
been resolved upon by the Railway Minister. 

On the French iron market, bars and girders have met with a 
slight advance, which is the more remarkable because this rise 
took place shortly after a reduction for the said articles had been 
agreed upon. Now girders are again standing at 240f. p.t., and 
merchant iron at 265f. p.t. Old rails, both in iron and steel, have 
not altered, while new rails, especially heavy section rails, have 
exhibited an inclination to advance, 225f. p.t., against 222f. p.t. 
last month, being quoted. 

In Belgium the demand for iron and steel is very limited, and, 
with regard to future employment, prospects in most departments 
-_ i The position of prices has been a trifle w on the 
whole. 

Coal and coke sell briskly in Belgium. On the 28th of present 
month tenders for the supply of half a million tons coal will be 
invited by the Belgian State Railways. 

In the Tula Government in Russia rich layers of iron ore have 
lately been found, covering more than 160 desjatines (1 desjatine 
= 1 hectar). One desjatine is expected to yield more than one 
million pud of iron ore. The ore found is said to be of the 60 p.c., 


grade. 

The production of pit coal in Japan amounted to 6,700,000 t. 
last year, and was worth about 27,000,000 yen; according to 
latest statistics, 1,805,364 t. have been exported, realising the 
sum of 12,250,000 yen. When compared with production, inland 
consumption of coal in Japan is but limited, owing to an insufficient 
development of trade in general. The precarious financial position 
last year has caused restrictions, and even stoppages, in most 
branches of industry, and the decrease in the demand for coal led 
to a reduction of 30 per cent. in price. An improvement in export 
would be the best means of raising the coal trade in Japan, and 
several coalowners are said to have asked the Government to assist 
them in their endeavours to improve and extend the foreign trade. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 7th, 1900. 

THE steel industry as it is reported to-day by the heads of the 
great combinations is in good pei The decline in prices which 
set in last December is still at work, but the refusal of two great 
interests, viz., the Bessemer pig interests and the billet interests, 
to lower prices has acted as a stumbling block to an adjustment 
which would be preliminary to a general upward move. Advices 
from Philadelphia and Pittsburgh, the two great Pennsylvania 
steel centres, confirm all that has been said concerning the satis- 
factory nature of the situation. The fact that very little iron and 
steel has been bought since last spring is a strong factor in the pre- 
sent situation. Advices from Cleveland, Chicago, Cincinnati, and 
some other interior points, make it clear that there are a good 
many buyers who think now is the time to buy. Some large pur- 
chases are reported of finished material which goes into imple- 
ments, machinery and vehicles, and tools. It is not pale. = 
however, that there will be a general scramble this autumn as there 
was last. It is only necessary to keep in mind what has been done 
and what has been learned during the past six or eight months. 

Much American capital is finding paying employment in mining. 
Several old Mexican mines which promise much are being opened 
up, and will be paying within six months from expert reports. 
Much depends upon the amount of new business that will open up 
in the next few weeks, One thing appears quite certain, the iron 
and steel makers have ahead of them years of apparently excep- 
tional prosperity. New York financiers are proud of their achieve- 
ment in so promptly offering to take an English loan. If it were 
double the amount it would be as quickly taken. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market very firm for all descriptions, and shippers 
are asking high prices for prompt delivery. House coal coastwise 
in good demand, and prices are very firm. Exports for week end- 
ing August 1lth were: Coal, foreign, 34,778 tons; coastwise, 
12,515 tons. Imports for week ending August 13th were: Iron 
ore, 8470 tons ; pig iron, 2516 tons ; pitwood, 2270 loads. 

Coal: Best steam, 25s.; seconds, 23s. to 23s. 6d.; house coal, 
best, 20s.; dock screenings, 16s. 6d.; colliery small, 15s. 6d. to 16s.; 
smiths’ coal, 16s. 6d. to 17s. Pig iron:—Scotch warrants, 73s. 
5d.; hematite warrants, 81s. 6d. f.o.b. Cumberland; Middlesbrough, 
No. 3, 70s. 6d. prompt. Iron ore: Rubio, 20s. 6d. to 21s.; Tafna, 
19s. 6d. to 20s. Steel: Rails—heavy sections—£7 to £7 5s.; light 
do., £8 5s. to £9 5s. f.0.b.; Bessemer steel tin-plate bars, £7; 
Siemens steel tin-plate, £7; all delivered in the district, cash. 
Tin-plates: Bessemer steel, coke, 14s. 6d. to 15s.; Siemens—coke 
finish—14s, 9d, to 15s, 3d. Freights steady. 


TRADE AND BUSINESS ANNOUNCEMENTS.—We are asked to state 
that Clarke’s Crank and Forge Company, Limited, has relinquished 
the manufacture of oil engines entirely, and that in future they 
will devote themselves to the manufacture of cranks and forgings. 
Mr. J. A. Wesley has been appointed manager. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: David J. 
Gyles, to the Duke of Wellington, additional, for the Glatton. 
Staff engineers: William C. Burnett, to the Hyacinth; G. C. 
Bath, to the Vivid, additional, for the Cambrian ; J. H. Watson, 
to the Pembroke, for the Diana, on paying off. Chief engineers : 
James R. Roffey, to the Pembroke, additional, for the Archer ; 
and Edgar H. Ellis, to the Medea, Engineer: H. E. Rock, to 
the Tamar, for Hongkong Yard. Probationary assistant-engi 
neer: E, W. Roberts, to the Northampton. : 
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THE PATENT JOURNAL. 
Condensed from “ The HMlustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been “‘ communicated ” the 
*name and address of the comm unicating party are 
printed in italics. 


80th July, 1900. 
13,610. PennotpEeRs, R. M. Newman and 8. H. Tigg, 
Readin 


13,611. Cires for TenTERING Macutyes, W. Whiteley, 
Huddersfield. 
for Horsgs’ Heaps, C. H. Ward, 


13,618. Time Cuxcks, J. Smith, Glasgow. 

13,614. RatLway Burrers, F. Mappin and W. ©. Dere- 
court, Sheffield. 

13,615. Copyine Apparatus, F. W. J. Allott and R. E. 
Jones, Liverpool. 

18,616. Corgs, R. Traill and W. Roxburgh, 


G 
13,618. and Fastenine, A. J. Buse, 


18,619. Strainers, E. J. Edwards, 
Pwllheli, North Wales. 

13,620. Game, H. O. and J. O. Roberts, Gloucestsr. 

13,621. Game, H. O. and J. O. Roberts, Gloucester. 

18, "622. LESSENING DISABLEMENT of TORPEDOES, J. 
Varicas, Weymouth. 

13,623. Smoke Protector, F. E. Walther, London. 

18, poor CoMBINED Mast and Derrick, W. C. Haynes, 


13,625. Cask, K. 
138,626. Steps, R. and G. Damme, 


13, Stoppers for Borris, &c., A. Wallace, 


Loi 

13,629. for Savine at Sega, A. Rey, 
London. 

18,630. InsTRUMENTs, W. F. Offord, 
London. 

13,631. Rorary Enatne, G. Coxall and C. Osborne, 
London 


19,682, Ria Brake for Cycies, W. A. Reynor, 
13,683. ExpaNDING SnHop-rront Guarps, J. Judd, 
13,034. Wax Ftoors, P. J. Schrider, 
19,686 of F, B. Wright, 
ComBINED Switcn and W. E. Cocks, 


on. 

13,637. INpDucToR Apparatus, &c., A. Schoeller, 
London. 

13,633. BoBBIN-FIXING APPARATUS, A. a. Bloxam. —(La 
‘Société Anonyme Tissage de Coton * Lau Coriandre,” 
Belgium.) 

13,639. Motor, A. G. Bloxam.—(Za Société Ch. Mildé 
Fils and Cie., France.) 

13,640. Propucina Corres of Carvines, F. Denny, 


mdon. 

13,641. Rotuers for CaLenpers, C. Schtirmann, 
London. 

13,642. Arr Supp.y for Fornacgs, R. and M. Wiener, 
and W. Land, London. 

18,643. WIRELESS TeLecrapny, C. Maréchal, J. Michel, 
and E. Dervin, London. 

13,644. SOLDERING ALuMINIvuM, H. Lange, London. 

13,645. Mounts for DispLayine Stamps, T. N. and A. 
L. Rayward, London. 

13,646. Gas Governors, G. Bower, 


13,647. of Gas, A. 8. Bower, 
mdon. 
18,648. Hot-arr Enarngs, A. G. Melhuish, London. 
13, AvuTomaTic Frre-arms, C. H. R. Clausius, 
ndon. 
13,650. Dayinc Wess of Fasric, H. H. Lake.—(C. #. 
Fish, United States.) 
13,651. CycLe Gearine with ELLIpTicaL GEAR WHEELS, 
0. Merz, London. 
13,652. Construction of Evectropss, R. J. Gtilcher, 


London 
13,653. Paccnes for Purtryine Iron, A. G. Greenway, 
Liverpool. 
13,654. DisPLay of ADVERTISEMENTS, A. R. Upward and 
R. Dalmer, London. 
13,655. RoaD-sWeEPING Macuings, H. London. 
13, of Accumuators, R. W. James. 
J. J. Heilmann, France.) 
13, 657. CLOSING REcEPTACLE, C. Stthl and P. J. Schlich- 
ting, London. 
13, Emptyinc Bacteria Beps, J. Graham, 
ndon, 
13,659. OBTAINING StaRcH from Ma1zg, H. Wulkan and 
. Straetz, London. 
13, 660. INKING AppaRATusS of PRintING Pressss, J. Y. 
Johnstone, London, 
13, pn Exectric Locomotives, W. R. Renshaw, 
13, Gears, J. T. Marshall and R. Wizram, 
13, Hat L. Vantson, Plumstead, 


13,664. "Azo Cotourtna Matters, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

13,665. Rotary Evorngs, J. Grouvelle H. Arquem- 
bourg, London, 

13,666. CooLine CircuLATING WATER, J. Grouvelle and 
H. Arquembourg, London. 

13,667. CAMERAS, fodak, Limited.—(F. A. Brownell, 
United States. ) 
668. Cameras, Kodak, Limited.—(G. Eastman, 
United States. ) 

13,669. Fitinc Casryets, F, W. Gamman, London. 

13,670. CHuanotna Tits, F. Beauchamp, London. 

13, 671. TiLx, H. T. Freeman, Sutton, Surrey. 


Z8lst July 1900, 


13,672. Gear for Cycies, W. Hawton and E. W. Smith, 
Taunton. 

13, Sarety Wispows, W. Cummings, Newcastle- 
on-Tyne. 

13,674. Gas Reautator, W. A. Thomas, Man- 
chester. 
13,675. Maktne Fett, P. Hurst, Cardiff. 

13,676, CycLE HANDLE as Receptacies, A. Chambers, 


De rby. 

13,677. Dames FasTEN1Nas, M. Brooks and G. A. Wilson, 
Burnley. 

13,678. Device for Swincinc Mast Wetcuts CLEAR of 
SuRRoUNDINGs, W. C. Hawes, Great Yarmouth. 

13,679. IncanDEscent Lamp 
B. Drake, E. G. Sheppard, and the Nernst Elec- 
tric Light Company, Limited, London. 

‘owell an e Nerns lectric ht Com; 

Limited, London. 

18,681. TURBINES for PROPELLING Surps, J. A. Grundy 
fartin, and W. T. Fox, 

13,682, SuppoRTING SMOKE ‘Consumers, W. Beal, Bir- 
mingham. 

18,683. Pumpinc Macuinery, R. Armstrong, Glasgow. 

13, 684. HypRocaRBon Burners, C. Perillat, London. 

18,685, Suarts for Wravine, F. Jones, 

urn, 

18,686. TypewriTinc Macuings, J. E. L. Barnes.—(T. 
Cahill, Onited States.) 

3, 687. MACHINE W. G. Potter, 
13,688, Corton Grins, A. G. Brookes. —(T. H. Pearse, 

13,000 AP! A. G, Brookes. 
PRINKLER APPARATUS, C. EB. 
‘Smith, United States.) 


18,690. Rartway Carrs and Sieepers, W. H. Hulbert, 
Birmingham. 

18,691. Brusues, G. M. Payne, London. 

18,692. PHonoGrRaPHic RecorpeR, T. A. Edison, 
London. 

18,698, Dupticatinc Paonocrapuic Recorps, T. A. 
Edison, London. 

18,694. DRAWING Scauzs, E. L. Sykes, London. 

13, 695. HorticuLtuRAL Trames, G. Andrews and 
Hadland, London. 

18,696. Prrumatic Tires, W. H. Barratt and W. A. 
London. 

Foop-waRMInc Apparatus, J. Schlatter, 
bg don. 

13,698. ToorH Powper, C. A. Hampton and W. E. K. 
Gale, Southampton. 

18,699. ScaLe for Paper, A. D. Klaber, 
London. 

13, Rattway DANGER SIGNAL ALARM, R. A. White, 

ndon. 
18,701. PRESERVATION of Fruit, A. L. de Stiirler, 


ndon. 

18,702. ALMANAC, R. J. Roberts, London. 

13, 708. PREVENTING WATER Wasre, R. Chantry and 
H. ©. Mi k, London. 

13, Arr Pumps, F. M. Wheeler, 

ndon. 

13,705. Trusses, C. A. Allison.—(The Rorick Air- 
Cushion Truss ‘Company, United States.) 

18,706. F. C. von Heydebrand, 


London. 
18,707. Briquetres, J. Faucheur, 

13,708. Bars for Furnace Grates, &c., W. Brown, 


ndon. 
13,709. INDFxX ARRANGEMENT for TELEPHONE Sus- 
scRIBERS, H. Oppenheimer.—(Actiengesellschaft Mix 
and Genest, Germany.) 
Cueckinc Monry, J. H. Bettcley and J. Lena, 
mdon. 
13,711. Reruse Destructor, H. J. Martin, London. 
18,712. Device for Knittinc Faprics, H. 
= Lake. — (Standard Machine Company, United 
tates. 
18,713. Macuinrs for &e., H. 


— (St ad y, United 

ta ates. 

18,714. ENcinges OPERATED by Sprrit, A. J. Knowles, 


13,715. Pneumatic Prano Puiayine, J. W. Crooks, 
London. 

13,716. Penputums, F. I. Getty, London. 

18,717. Looms, H. H. Lake.—(C. F. Perham, United 
States ) 

MakING NON-FLAMMABLE Woop, KE. M. Fox, 

18,719. of Gear Wuests, H. Bilgram, 
London, 

13,720. OpERATING DyNAMO-ELECTRIC Macatnes, The 
British Thomson-Houston Company, Ltd.—(B. J. 
Berg, United States.) 

13,721. Systems of Ex.ectric Motor Contrron, The 
British Thomson-Houston Company, Limited.—(C. 
L. Perry, United States.) 

13,722. Contact DEVICES, A. W. Staveley and I. H. 

rsons, London. 

18,728. THREADING Rippon into Lack, C. W. Dodge, 
London. 

Rattway Car Covpiines, M. Meinhold, 

ndon. 

18,725. Pin Tickets, R. Corton, London. 

13,726. VeHicLEe TrREs, G. J. Keller, London. 

13,727. Spirit Lamps, P. Hoffmann, London. 

13,728. Macuines, R. W. James.—(The 
Union Typewriter Company, United States.) 

13,729. TYPEWRITING MACHINES, W. James.—(The 
Union Typewriter Company, Urited States.) 

13,730. Apparatus for Ratstnc and Lowerine, A. M. 
Clark.—(R. Watson and C. EB. Stevenson, Canada.) 
18,731. Pweumatic RatLway Brags, A. Briiggemann 

tsche Waffen und 


13, 732. Banorascere Merers, W. M. Mordey and G. C. 
Fricker, London. 

13,783, RecuLatinc Dravucut of Firepiaces, W. P. 
Thompson.—(M. Delastre, France.) 

13,734. INCANDESCENT BURNER MR&cHANISM, A. Muri- 
nick, London. 

13,785. Couptinas, W. P. Thompson.—(L. F. Jordan, 
United States.) 

18,736. SECTIONAL Sreai Generators, 8. E. Light, 
Liverpool. 

13,737. Post-caRps, C. A. Grant, London. 

13,738. Fotpinc and Mgasurina Fasrics, H. Raynal, 
London. 

13,739. Stop and HotpeEr for Doors, D. Davis, London. 

13,740. Rerartnine LaprEes’ Biousss in Position, G. C. 
Burton, London. 

13,741. TiantENtING Hoop Iron Wire, E. Bilatte, L. 
Audoye, A. Gruel, and F. Ginesset, London. 

13,742. MrcHANISM for ACETYLENE Gas Pro- 
pucers, F. Bauer and A. Rumpler, London. 

18,743. Freicut Cars, 8. J. Johnson, London. 

13,744. Fiax, J. C. Chapman.—(W. B. 
Hutchinson, United States.) 

13,745. TREATMENT of Brewers’ Spent Grarns, L.. 
Hamburger and H. Kallmann, London, 

18,746. Ick Sares, H. Wieteck, London. 

18,747. Pianos, J. G. Lorrain.—(J/. Conover, Dnited 
States.) 

13,748. ImpaRTING Rorary Morton in Reverse DirKc- 
TIons to Screw Taps, F. M. McLarty, London. 

13, and F.uins, 8. G. Mabouleix, 


13,750. for Fioors, G. W. Johnson.—(F. Furness, 
United States.) 

13,751. Automatic Device for E:ectric Conpucrors, 
C. Sintas and E. E. Schultz, London. 

13,752. Sewace Err.vuents, O. Freysoldt, 


Lon 
138,758. Conrections, &c., E. Edwards, 
London. 
Gun-cotton Moutpine Presszs, W. B. Challen, 
ni 


cn, 
13,755. SypHon Ftusuinc Cisterns, W. Miiller, 


ndon. 

13,756. Iontt1no Fusxs, C. E. Tyack and H. T. Robin- 
son, London. 

13,757. Automatic Prano Piayers, E. M. Skinner, 


ndon, 

18,758. INCANDESCENT Exxectric Lamps, F. H. Hill, 
mdon. 

13,759. Motive Power, W. W. Meadows, Stevenage, 


erts. 

13, 760. Sream Generator, A. J. Boult.—(R. H. White, 
United States.) 

12,761. MaTErIAL, A. J. Boult.—(M. W. Mars- 
den, United States.) 

13,762. Stipe Vatves, J. T. Wilson, London. 

13,763. Leaves of Books, A. J. Boult.—(H. P. Jones, 
United States.) 

13,764. MAKING Paper, A. J. Boult.—(H. LZ. Kutter, 
United States. ) 

18,765. Automatic Execrric Brock System for 
Rattnoan, J. Shoecraft and C. C. Gardiner, 

13, Pneumatic for Crcuxzs, J. 8. W. Edmunds, 


13,767. Macuines, A. Boult.—(H. and J. 
Sonneville and E. Landriau, Foe: 

13,768. EXTRACTING IMPURITIES from FIBROUS MATERIAL, 
‘A. J. Boult. +H. and J. Sonneville and EB. Landriau, 
France.) 


lst August, 1900. 
18,769. Recoverinc Merats from Orgs, S. Cowper- 
les, London. 
18,77C. Dress Susp , A. Brookes, Smethwick, 
Staffordshire. 


Cars, B. R. Phillipson, Dalky, Co. 
13,772. Yarns, A. R. Donisthorpe and G. E. Ellis, 
Lelecster. 


beg Composirion, A. I. B. Maxfield and A. L. 
Birming’ 
E. 8. Wilson and G. H. Wise, 


ester. 
18,775. LiqUID-EVAPORATING APPARATUS, D. B. Morison, 
Hartlepool. 
13,776. Tires, F. F. Kerr, Liverpool. 
13,777. Furnace Doors of StgaM Bor.ers, J. Darling, 


Glasgow. 
18,778. Pararrin Lamp Burvers, F. Sherwood, 
Birmingham. 


18,779. Knee for T. W. Hill, London. 
13,780. ConpEnsErs, E. Paul, Liverpool. 
13,781. Borrzs, Cc. Wilmot and W. 0. Stanley, 


5 

13,782. TouaHentnc Brass and NIcKEL, J. Jonas, 
effield. 

13, Pins, W. I. Glazebrook, Bir- 


18,71 734° Boots and I. Evans, Liverpool. 

13, 785. Gia Putugy, O. Oldham, Manchester. 

13, 786. CHARGE InpDIcAToR for AccUMULATORS, eA 

18,787. Motor Cars, H. Saltese, Charlotten- 
burg, Ge ermany. 

18,788. LusricaTine Saarts, P. Hofmann, Charlotten- 


urg, Germany. 

18. Lockxine Device for Typs, G. E. Reinhardt, 
ndon. 

18,790. RatrLway and Rais, A. D. Smith, 


inburgh. 
13,791. DeTacHaBLe Saint R. M. Moody, 
mdon. 
13,762. SHTELDs and ARMouR Puarss, A. A. and A. L. 
, London. 
13,798. Mou ps, E. L. Ransome, London. 
13,794. FLoatine Dry Dock, W. Jamieson and P. 
Goepel, London. 
18,795. Stanps for DispLayine Boots, F. J. Smart, 
Birmingham. 
13,796. DsLIvVERING of S. M. 
Rutnagur, Manchester. 
LypicaTina Devices for Usk with ORDNANCE, 
M. W. Maylard, London. 
18,798. Means for Catcuine F tgs, D. E. Engel.—(J. 
Briest, Germany.) 
13,799. WELTS oe Boots, A. G. Brookes.—(R. E. Tilton, 
and W. B. Arnold, United States. 
18,800. Riries, W. Potter, London. 
13, 801. GLassBLowERS’ BLow-pipgs, E. Edwards.—(0. 
Hirsch, Germany.) 
13,802. SEPARATING STONES from Cuay, A. Kuhnert, 


ndon. 

13,808. PAPER PACKET-MAKING MacHINE, A. Godfrey, 
London. 

13,804. ExpLoston Enaing INpucTION VaLves, E. Est- 
court, London 

18, Supports, G. WrightandC. Aalborg, 
Lon 

13,806. SrrtcH-TIGHTENING Device, C. van der Streten, 
London. 

13,807, Sarety Guarp for Macuines, H. Dorrer, 
London. 

13,808. Tararts, A. G. Haywood, Liverpool. 

18, 7309. MANUFACTURE. of STONE Brocks, T. Ingham, 


Li jiverpool. 
18, 810. for ELectric Traction, A. Bosshardt. 
L. Gerard, Belgium.) 

13, at Unpercrounp Kxcrric Conpurrs, H. Hilli- 
scher, London. 

13,812. Cravat Hoipers, J. Papiesz, London. 

13, 813. Syrinags, M. Bauer, London. 

13, 814. Manuracture of Gas, J. Y. Johnson.—(The 
Deutsche Continental Gas Gesellschaft and J. Bueb, 
Germany.) 

18,815. of Catoring, G. J. Atkins, 
London. 

13,816. STORAGE BatrEerrEs, W. O. r, London. 

13,817. CALCULATING MACHINES, Vermehren, 


London. 
-13,818. MaNuFacTURE of Borries, W. Drakeand B. W. 


Kemp, London. 
13,519. EDUCATIONAL Gangs, J. R. Hughes, London. 
13, poling Switcues, E. F. Moy and P. H. Bastie, 
13,821. Masa, A. C. Meir, London. 
13, 822. ALTERNATING-CURRENT Motors, F. M. Lewis, 


Lon on, 
= Spray Device for Barus, J. and A. Mantelet, 


ndon. 

13, Macuinery, E. De Witte, 
n 

18,825. OBSTETRIC Devices, A. Jaks and G. Lemke, 


London 

13,826. of J. St. P. Macardle, 
London. 

13,827. Spoons, S. H. Monckton, London. 

18,828. ATTACHING TrREs to WakELs, C. R. Adams and 
Sanders, London. 

13,829. CAMERAS, Kodak, Limited.—(F. A. Brownell, 
United States.) 

13,830. Cameras, Kodak, Limited.—(F. A. Brownell, 
Un ited States.) 

13,831. ‘'RousER Presses, W. F. Vowles, London. 


2nd August, 1900. 
13,832. PortasLe Cooxinc Apparatus, G. Fowler, 
Cardiff. 


18,833. Puncnina Apparatus for Paper-cases, J. 
Williger, Paris. 
TaBLes and Cuatrs, W. Sheldon, 


18,835. Pacxina, F. Downing, Harod, near 
jrontypridd. 
13,836. (Waet Riws and Tires, G. W. Hopper, 


13,837. up for Weavina, G. W. Bar- 
rows, Nottingham. 

Mersop of Hanaina Gates, &ec., J. Craig, 
G 

138,839. Hiuaraes for INCANDESCENT Lamps, B. M. Drake 
and The Nernst Electric Light Cumgany, Limited, 
London. 

13,840. Toy, W. Heaton, Romiley, Cheshire. 

13, 841. for Motor Cycixs, C. T. B. Sangster, 
Birming’ ‘ham. 

13,842. for Steam Boirers, W. G. Stones, 
Manchester. 

13,843. ADVERTISING Devics, T. Hill, Glasgow. 

13, 844, REGISTERING MEMORANDUMS, J. Somerville, 


ljaggow. 
1M 845. ARTICLES of WEARING ApparEL, H. A. R. 


198 rem WATERPROOF GARMENTS, R. W. Stuart, Glas- 


13, Mecuanisms, F, Marburg, jun., Wol- 
verhampto. 
13,848. for Heatinc Warer, E. Walsh, 


Halifax 

13,849. aoa H. Stevenson and Sons, Ltd., and F. 
Maginn, Manchester. 

18,850. bei Woven Wire Screens, A, A. James, 
Birm 

13,851. T. J. Robinson, 
London. 

13,852. TENSION-REGULATING AppaRATus, W. H. East- 
wood, Manchester. 

853. PREPARATION of E. D. London. 
3,854. FirepLaces, J. D. St. George de Savignon, 


18,855. VALVES, 8. Warburton, London. 

13, 856. MANUFACTURE of Boors, H. Gent, London. 

13, 857. MULTIPLE DRILLING MAcuHINES, E. T T. Helme, 
and R. W. Wickham , London. 

18,858. MULTIPLE DRILLING Macuings, E. T. Helme, 
and R. W. Wickham , London. 

13,859. Suiets, K. Malm, London. 
360. ConTROLLING ELECTRIC Morors, T. 8S. Perkins, 
London. 

13,861. Lanterns, C. Gabler, London. 

13, 862. StoppsRs for Borrixs, E. J. Biggs, London. 

13, 863. Wurp-tops, C. H. Butlin, Lon 

1 8,864. Sream Traps, E poor W. D. Dick, 


18,865. SLuice Vaves, E. Honeywood and W. D. Dick, 
Londo 


on. 
13,866 Prerarine Nuts, E. D. Bell, London. 

18, 867. Locomotivss, D. Joy, London. 

18,868. Sarrts, H. J. W. Oxlade, London. 

18,869. Fire-cratzs, A. Allen and J. H. Brewster, 


mdon 
HANDLE Bars for Crcuzs, M. H. Loughridge, 
ion. 
18,871. BuTron-HoLEs for GarMENts, C. M. Whitehead, 
mdon. 
18,872. FasTener for LeatHer E. Wilson, 


London 


18, “Burcrnic Switcues, G. H. Whittingham, 


18, 4. Cc Circuits G. H. Whittingham, 
md 

18,875. ‘Exusesme Picrurgs, F. C. and A. M. W. Leh- 
feldt, London. 

13,876. Macuings, W. P. Simpson, London. 

13, '377. Water Gavcgs, J. and J. Hopkin. 
son and Co., Limited, Lond 

18,878. Borrie STOPPERS, I. and H. A. 
Cole, London. 

13,879. Votinc Macuinegs, A. A. Farwell, London. 

18, Srrap BanpacE for Horsgs’ Leos, K. Gebauer, 
London. 

13,881. WREATHS, A. T. Whitington, London. 

18; $82. Ramway Cuairs and Krys, E. Wright, 
London. 

18,888. CrNEMATOGRAPHIC AppapaTus, W. Freise- 

18,884. KS urguy, Liverpool. 

13, Siiver Cansand Receprac.ys, F. Feeney, Man- 


ester. 
13,886. Paintin with RUBBER Tyrer, J. W. Bowley, 
London. 
13,887. Coox1nc UTensits for Foop, T. 8S. G. Ramsey, 


London. 

13,888. Letrrer Fitz, E. Edwards.—(R. Kolb, Ger- 
many.) 

13,889. Mournpreces for G. W. Smith, 
London. 


18, Anastuetics, 8, R. Hatch, 
13,891. Dravauts from Doors, H. J. Stacy, 


ndon. 

13,892. Excitina IncanpEscent Boprrs, V. 
I. Feeny.—(Allgemeine Blektricitiits Gesellachast, Ger- 
many 

138,893. G. Gumpel, London. 

18,894. Device for Iron, G. J. Snelus, 
London. 

13,895. LeaF-TURNING Apparatus, W. Zinke, Lond n. 

13,896. Makino ArtiriciaL Sronr, A. H. Crozier, 
London. 

13,897. Carpinc Macuines, H. Gilljam, London. 

13,893. ARTIFICIAL Supports for Posts, L, K. Forsythe, 
London. 

13,899. Gas and Vapour Burners, H. H. Lytle, 
London. 

13,900. SecuRING the BLapgs of Scytues, H. Weincr, 
London. 

13,901. ELECTRICAL Demanp InpicaTor, J. R. Dick and 
The Reason M facturing Company, —(A. 


Wright, ———.) 
18,902. Suet and Srups, L. H. Thomas, 
ndon. 
13,903. Boox-MaRKEBs, J. F. Stonehewer and L. B. 
Hawkins, London. 
13,904. MeraLiic Bepstgaps, J. L. Wright; London. 
13, 905. WaTER-TUBE Bor.ers, C. P. Altmann, London. 
13, "906. Propuctna PREPARATION of ALBUMEN, H. 
Wilhelm, London. 
13,907. Guass Macuines, C. A. Dunbar, 
London. 
13,908. ConpENstne and Rectiryina Apparatus, L. C. 
Reese, London. 
13,909. DingcT-ACTING Pumpine Enaines, W. May and 
The Pulsometer Engineering Company, Limited, 
mdon. 


Srd August, 1900. 
18, of Compiex Orgs, J. C. Butterfield, 
13, ai. 8. M. and J. Polson, Kingston-on- 
13,912. Srencu Trap, E. Smith, Burton-on- 
sais. CLurcnes, T. B. Murray and N. O. Fulton, 


13,914. Seats, R. McArd, 

18,015, SHIRT-sTARCHING MacuHing, J. W. Brittain, 
Dublin. 

13,916. Suction Devicr, W. Brooks, Manchester. 

13, 917. Meruop of Havxaog, A. E. Muirhead, 
13,918. Puc Mitts, T. C. Fawcett, Limited, ‘and J. 
Bottomley, Huddersfield. 

Makino Bricks, T. C. Fawcett, Limited, and J. 
W. Bo ttomley, Huddersfield. 

13,920. Hotpinc Work in Laruzs, J. Wilson.—(J/. 
Smith and J. Faulkner, Queensland.) 

18, Bacs, Satcners, &c., E. C. Staples, 


Leeds. 

18,922. ProrectivE Heap Gear for Horsgs, W. Goudge, 
London. 

18,923. Heat Raptators, R. B. Charlton, Newcastle- 
on-Tyne. 

18,924. REFRIGERATOR, The ‘ Aymard” Patent Milk 
Bteriliser Company, Limited, ead C. Woodward, 
Ipswi 

18, for Cycies, W. Askham, Notting- 
hams! 

18,926. Gas or Arr Compressors or Pumps, J. Keith, 


13,927. Burrs from A. G. Strathern, 
Glasgow. 

18,928. CLosina Links of Caatns, A. G. Strathern, 


Glasgow 
13,929. A CoLLaR AtrTacuMENT, J. N. Rai 
13,930. Spirit Mixer, T. Boyle and ry: 

Glasgow. 
18,931. Cummney Tops, H. Brown, Sheffield. 
982. Sarety Hair Pry, O. Beerholdt, Berlin, Ger- 


13,983. Doves Macurngs, W. Oatley Late. 

18,984, of ComMPRESSED Air, J. H. W. 
Laverick, London. 

13,935. Door G. Howard, London. 

13, 936. Fuststk ALLoys, J. E. Tenison- “Woods and C. 
T. Fox, London. 

13, 3 Resonators for Poonoorapus, W. 8. How and 

Johnson, London. 
18, ea Reriectors for Lamps, W. G. Meadows, 


London 
13,939. Articies, A. K. Kalery, St. Petersburg, 
Ru 


ussia. 

18,940, Foon, A. H. Vaury, London, 

13, 941. Fuze for Burstina SHELLS under Warer, E. 
M. London. 

18,942. Couptines for SzweR Pires, W. Vanderman, 
London. 

18,948. BARREL Openers, G. C. Dymond.—(P. J. Moran 
and A. 8. Barboro, United States.) 

Devices for Looms, J. Hiebel, Liver- 


18,04. WueEts, L. Frankenstein and C. Lyst, Man- 
‘946. Pressina Knorrep Yarvs, J. G. Munro, Man- 
ester. 
13,947. INCANDESCENT MantiEs, G. Birch, 
Manchester. 
Tires for Cycizs, E. L. Curbishley, Birming- 


18,949, SINGLE-LINE RaiLways, H. Fisher-Spenser and 
a. Brunlees, London. 
= 950. WaTER-cooLED Bosnes for BLast FuRNACES, 
A. Sahlin, London. 
13,951. Execrric Murries or Furnaces, J. Weiss, 


don. 
18,952. MANorAcTURE of Srez., H. H. Lake.—(Société 
Fonderia Milanese Italy. ) 


18,958. Weavine Macutnes, H. Pardon, London,’ 
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13,627. VeELocIPEDE FREE-wHEEL CLuTcHEs, R. A. 

* Cordner, London. 
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138,054. Braces or SuspenpErs, R. 8. Miller.—(Riviere 
and Cie., France.) 

955. Braces or Suspexpers, R. 8. Miller.—(Kiviére 
and 


Borers, M. H. Robinson, 


18,957. ‘Taxss for Boors, J. Lex, London. 

18,968. INTERNAL ComBusTion ENGINES, J. B. Riehl, 

18,959. Carp-HoLpeRs, A. G. Brookes.—(The Library 
Bureau, United States. 

13,960. for Umpreiyas, B. Bernard, London. 

13, 961. Sun-Boxwets for Horsms, C. A. West, London. 

18,962. Exectric SigNaL SysTEs, C. A. 
Jensen.—(The Yargae Signalphone Manvfacturing 
Company, United States.) 

13,963. Systems, E. F. Cassel, London. 

18, 964. Tapgs, A. 'Neddermeyer, 

18,965. Me for Moror Enctnes, F. W. 
Lanches iter, on, 

13,966. RognTGEN-Ray The British Thomson- 
Houston Company, Limited.—(E. Thomson, United 


e8.) 

18,967 967, Distrisvution, The British Thom- 
son-Houston Company, Limited.—(2. W. Rice, jun., 
United States.) 

18,968, Exrectric Motor Controt, The British Thom- 
son-Houston Company, Limited.—(4. @. Davis, 
United States.) 

18,969. INsuLATED Conpuctors, The British 
‘Thomson-Houston Company, Limited.—(IV. Le R. 
Bmmet, United States.) 

13,970. ELecrric Agmaturss, The British Thomson- 
Houston Company, Limited. +(C. P. Steinmetz, 
United States.) 

13,971. Corrent Recririzrs, The British Thomson- 
Houston Company, Limited.—(&. Thomson, United 
States. 


18,972. Distrisution, The British Thom- 
son-Houston Company, Limited.—(4. D. Lunt, 
United States.) 


13,978. Etectrric Conpuctors, The British Thomson- 
Houston Company, Limited.—(W. Le R. Emmett, 
United States.) 

18,974. Exectric Ratt Bonps, The British Thomson- 
Houston Company, Limited.—(J. R. Lovejoy, United 

tates. 

18,975. ControLiina Motors, The British Thomson- 
conten Company, Limited.—(C. Barry, United 
States. 

18,976. SPRED-TRANSMISSION MEcHaANIsM, F. C. Loison, 
London. 

13,977. Derecrors for Cueckinc Emptoyges, J. A. 
Demuth, London. 

13,978. Lappgrs, L. J. R. de Vries, London. 

13,979. Hackinc Macuinery, J. Horner and W. Heap, 
London. 

18,980. Corset - FASTENING Devices, R. Dibsdall, 

ndon,. 

13,981. Preventine Puncture, C. Reeves and W. 
H. Terr rry, London. 

18, fur Pyeumatic Tires, F. W. Rosser, 

ndon, 

13,983. Boxtne Guiovas, C. A. Wilson, London. 

18,924. Bortnc Apparatus, Hulse and Co., Ltd., and 

H. Bates, London. 

985. Step-sy-Stee TcBE- ROLLING APPARATUS, 

k. Laybourne, C. W. E. Marsh, and B. Price, 

London. 

18,986. Braxes for Roap Venicies, A. L. 
London. 

VARIABLE Cranks for Cycies, B. Weichmann, 
zondon 

Fastentnc Device for Cuains, Wendler, 
ondon 

18,989. CLEANING Boots, T. Otto and W. Dudek, 


13. 


Lovick, 


8,900. Fumicators for ASTHMATICAL Persons, M. 
Wagner, London. 

8,991 for Hypravutic Presses, J. W. Mac- 
—(Die Direction der Gesellschaft der Rigaer 
Bren jesserci und Maschinenfabrik vorials Felser and 


Co., ——.) 

18,992. Truss, A. P. Barlow, London, 

18,908. Steam Locomotives, H. J. Haddan.—(Loko- 
motivfabrik Krauss and Co, Aktien Gesellschast, Ger- 
many.) 

13,994. Ixpicatine SprEep of Motor, W. D. Kilroy, 
London. 

13,995. Rats, N, Constantinesco and M. E. Zentler, 
London. 

12,996. Propucina ACETYLENE Gaa, P. N. L. Girard- 
ville, London. 

13,997, AtracHMENT for Desks, &2., C. B. Barber, 
London. 

18,998. Metai Tires for Waeets, F. Deare, 
London. 

13,999. INCANDESCENT Arc Lamps, L. Bénard, 
London. 

4th August, 1900. 

14,000. Hotprr for Cricket Stumps, W. R. Hufton, 
Birming! m. 

14,001. Mopavarp, J. J. Verschoyle, Wicklow. 

14,002. Sprine for J. Smith, Athy, Co. Kil- 


dare. 

14,003, Stanps for PHotoGrapus, C. M. Smith, Bir- 
mingham. 

14,004. Wasners, E. Burns, 


14, 005. MAKING Compressep J. H. H. Rolfe, 
London. 

14,006. Macuines for Ciippinc Horsss, W. H. Plant, 
Wolv erhampton. 

14,007. VeRMIN Destroyers, W. Bradley, Man- 
chester. 


— Se€LF-CENTERING MACHINE, W. and A. R. Copley, 

alifax, 

14,009. Securine Brusw Hanp igs, H. N. Harrop, Man- 
chester. 

14,010. Barrets, A. A. Porter, Kingston-on-Thames. 

14,011. Frour Mitiina, A. Goodfellow and R. Ambler, 
Sheffield. 

14,012. Sewine Boox Sicnaturxs, R. MacD. Lamont, 
G 


iw. 
14,018. Rerrickratine Apparatus, J. and A. W. Pren- 
tice, Glasgow. 
14,014. ComBrno Macuiygs, W. B. Lee and W. Fisher, 
Bradford. 


14,015. Cuecks, G. F, Newman, Birmingham. 


14, Doors Open, E. P. Spence, South- 
ampto 

14,017. Caton for Broocurs, J. W. Robathan, Bir- 
mingham. 

14,018. Drivinc Mrecnanism of Cycies, G. D. Wood, 
Wolverhampton. 

14,019. FLouR-MILLING Apparatus, R. Buchanan, 


Manchester. 

Lire-savine Boats, L. Johnston, Newcastle- 
on yne, 

14,021. ALKALINE Curomates, A. Shearer, Man- 
chester. 

14,022. Pygeumatic Power Hammers, H. F. Massey, 
Manchester. 

14,028. Privtinc Macuings, C. A. Charlton, H. E. 

Newstead, and 8S. H. Cropper, Nottingham. 

14, (024. Motor Car Gear, R. Stephens, Cleveden, 
Somersetshire. 

VENTILATING GRatTINGs for J. Aird, 


lasgow. 
. Gas or Atk Compressors or Pumps, J. Keith, 
ow. 
14,027. Macuings, F, T. Walker, Manchester. 
14,028. Winpows for Hovsgs, J. W. Cottier, 
‘anchester. 
14, — Router Bearinos for Suarts, J. A. Perkins, 
14 Hammers, &c., J. Béché, jun., 
mdon. 
14,031. Devices for Reparrinc Fence Wires, J. 
Donaldson, Glasgow. 
14,032. Rartway Sionats, G. C. Janeway and H. 
Conduit, London. 
14,083. SypHonic Apparatus for FILTER Beps, 8. H. 
Adams, 


14,084. Propvcina AcrTyLeve Gas, C. Meissner, 


on. 
14,085. Manuracture of Parer from STRAW, L. K. 

4,036. "laperrra, W. H. Lock, C, Holliwell, and R. 
Me Elliott, London. 

14,037. ELECTRICAL TRANSMISSION Gear, H. 1. and H. 

wson, Coventry. 

14,038. Water Crrcu.ator for GENERATORS, J. 
H. S Smiles, London. 

14,089. AUTOMATICALLY RecuLaTine the OuTFLow of 
. Junge.—(La Société Didelon et Compagnie, 


140, Fas for GirpLes, W. Stange and H. L. 
oc 


14,041. Recutation of the Water Supply 
of Sream Generators, T. 

14,042. TreaTMENT of ZINC-BEARING Orgs, H. F. Kirk- 
patrick-Picard, London. 

14,043. ComBINED CLUTCH and Brake, J. 

H. Morgan, Lo: 

14,044. MANUFACTURING and PusiisHina Books, A. 
Blom, London. 

14,045. Propuction of CompressED Fur from Turr, 
F. Fritz, London. 

14,046. CARRIAGE Lamps, P. J. Thomas, London. 

"047. RECEPTACLES for PHOTOGRAPHIC Cuemica.s, J. 

. Griffin and Sons, Limited, and F. H. Ibbetson, 

14,048. Measurinc the ProriLe of the Human Face, 
J. Royston.—(@. Robinson, New Zealand.) 

14,049. SuppLyinc Ain UNDER Pressurg to FURNACES, 
J. W. Mitchell, Manchester. 

14,050. Woot, A. N. Briggs and W. 
Priestley, Live i 

14.051. CooLine from Gas Ewnornes, The 
Traction Development Company, Limited.—(G@. F. 
and W. Meischke-Sinith, Holland.) 

14,052. Drivinc-me.HANIsM for Motor Cars, The 
Traction Development Company, Limited.—(4@. F. 
and W. Meischke-Smith, Holland.) 

14,053. Liautnina Protector for C. R. 
Cormac, London. 


14,054. Etectric Bett Inpicators, J. Sax and Co., 
Limited, and J. Aird, London. 

14,055. Harr-BrusHinG Apparatus, E. Moriarty, 
London. > 


14,056. Device for Sroppinc Motors, F. L. Lane and 
W. Ramforth, London. 

14,057. EXPANDING Mawpris, F. W. Witte, London. 

14, (058. Botrie J. F. Hoyne, London. 

14,059. Liquip Separators, A. F. Spooner.—(Aktie- 
bolaget Separator, Sireden.) 
060. RemovaBLe Parts of Furnitcre, G. Stein, 
London. 

14,061. Finisuinc Giass Articies, H. H. Lake.— 
(Macheth-Ecans Glass Company, United 

14,062. Macuines for Lastino Boots, A. E. Stirckler, 
London. 

14,063. Switcnes and Fuses, G. C. Pillinger and A. 
Vandam, London. 

14,064. Stup ani Socxer Fasteners, W. P. Devine, 
London. 

14,065. Hanp Lastixc Toots, J. Adam and N. Dusault, 
London. 

14,066, ACKTYLENE Generators, G. de Diest, London. 

14,067. ELectric Enercy, W. 8. Simpson, 
London, 

14,068. PuotTocrapHic E. R. 
Brickell, London. 

14,069. Liontnina ARREsTERS, W. L. Wise.—(Actien- 
Blectricitatswerke vorm. 0. L. Kummer and 

, Dresden.) 

14, “O70. Tootu Brusues, C. W. Richards, London. 

14, ‘071. Piston-rop and GLAND PAckiNa, J. Walker, 
Lon don. 

14,072. Buinps, and Drapery, J. H. Wat- 
son, London. 

7th August, 1900. 


14,073. SPINDLE-LUBRICATING APPARATUOS, J. W. Vernon, 
Manchester. 

14,074. Revotvinc Non-sMEARING H. Lees, 
Manchester. 

14,075. FrLoor Coverines, K. Bendar and H. P. 
Clemetson, Ashford, Kent. 

14,076. Looms, W. H. Baker and F. E. Kip, Wolver- 
hampton. 

14, for Aw.s, F. Miichler, Barmen, 

erm: 

14,078. Taoie, W. H. Baker and F. E. Kip, Wolver- 
hampton. 

14,079. Looms, W. H. Baker and F. E. Kip, Wolver- 
hampton. 

14,080. Burrinc Suors for RatLway VeEHIcLes, J. 
Donnelly, Stoke-on-Trent. 

14,081. SuGaR - DRYING Macuines, P. Macgregor, 
Glasgow. 

14,082. TenTeRING Macuings, C. L. Jackson and E. Ww. 
Hunt, Manchester. 

14,083. Brick-maktnc Macurines, W. Wilkinson, 
Bradford. 

14,084. Gear Cases for Cycies, &c., J. Humphries 
and The Dursley Pedersen Cycle Company, Dursley, 
Gloucester. 

14,085. Motors, F. W. Hayward and R. C. Fox, 
Norwich. 

14,086. WirELEss TeLEoRapuHy, A. C. Brown, London. 

Sotution, H. A. Austin, Ports- 
mou 

14,088. Paint Strainer, J. Smith, Ebbw Vale, Mon- 
mouthshire. 

14,089. Enoing, J. Hargreaves,*Leeds. 

14,090. Harr CURLERS, F. Stockdale, Burnley. 

14,091. Sanirary Cover for Vans, Lovett, 
Brighton. 

14,092. Borr_te Stoppers, W. F. Robertson, Borrow- 
stounness, Linlithgowshire. 

14,093. DENTAL Hanp-pieces, J. A. Cramp, Glasgow. 

14, 094. FrRee-wHEEL CLuTcH, W. H. Gurney and 8, L. 
Taylor, Falmouth. 

14,095. Waterproor Garments, R. W. Stewart, L. 
Collins, and R. Robertson, iw. 

4,096. ComBtInED WasHING APPARATUS and TABLE, J. 
Shanks, Glasgow. 

14,097. URINALs, J. Shanks, Glasgow. 

14, 098. WarTER-CLOsETS, J. Shanks, Glasgow. 

14, 098. CnralrRs, Carron Company and A. Robertson, 

lasgow. 

14,100. Securtnc Cranks to H. and W. P. 
Deakin, Bolton. 

14,101. Corts or Hexices for ELectricat Purposes, W. 
G. Heys.—{J. Scott, R. Varley, and J. C. Anderson, 
United States.) 

14,102. WaTER-cLoseT FLusHine Apparatus, A. F. 
Mackenzie, Inverness. 

14,108. Generators, J. Kaine and C. H. and F. W. 
Boyer, London. 

14,104. Exectropgs, O. Lauckner.—(4. 
German y.) 

14 105, Navioaron’s Sounpina Tose, J. E. Benedict, 

ndon 

14,106. Retarntnc Lapres’ Hats in Position, G. A. 
Zobel, London, 

14,107. Borers, C. W. Newton, London. 

14, 108. Toy Monry Box, F. C. Wood, London. 

14,109. Trouser for Cycuists, 8. F. Hannam, 
Sheffield. 

14,110. HaRpDENING STERL, C. Tattersall and R. Hutchin- 
son, London. 

14,111, Warp-Twistinc Macurngs, A. Goss, London. 

14,112. DistrisuTinc Fertivisers, R. C. Hoyer, 


mdon. 
14,113. Baxacuns for Rroinc Purposss, T. W. Hill, 
London. 
Louden Emuusion for Removina Parnt, A. Klee, 


Broom R. Hiincke, sen., and W. 
London. 

14,116. Brusnes, R. J. Petri, 

14, 117. Pencit and Inx E lass, London. 


Vogelsang, 


RASERS, 
14118. Covp.inos, E. C. F. Otto and. C. F, Otto, jun., 


14,119. APPARATUS, J, M. Wiengreen 


Wiengreen, jun., Lo 

Drawinas, J. Noad and W. Lang- 

4121. 121. for Propvucine &c., G. 
General Electric Company, United 
tates. 

14,122, SELF-cockinc AuToMATIC Frirg-aRMs, G. Roth, 


mdon. 
14, pos G. Roth and C. Kenks, 


14, 124. for SILictpes, B. J. 
B. Mills.—{The International Chemical Company, 
Onited States.) 

14,125. Curomatic Toy, W. A. Clark, London, 

14, for Packina CIGARETTES, J.C. Fell.— 

. W. Fackler, United 

14, SxHoots for Gratin, A. J. Boult.—(@. Green, 
United States. es.) 

14,128. Boox Lzaves, J. T. Moate, London. 

14, 129, NON-REFILLABLE Borries, A. J. Boult.—(F. 
Morgan, Italy.) 

Lucoson Carriers for Cyciss, J. L. A. Cock, 

14,181, of Preumatic Tires, T. Sloper, 
London. 

14,182. WiRk-THREADING Macuines, A. J. Boult.— 
(nited Shoe Machinery Company, United States.) 


14,188. J. F. Myers, 
London. 
14,134. ExecrricaL Tdaction, E. J. Pennington, 


London 

14,135. for Fa: Ky Rivets to CarRp- 
&c., A. J. Boult.(P. H. Reibisch, 
erman 

CarponaTING Apparatus, E. E. Murphy, 


14,137. Devices, E. Birth, London. 
14, of ACKIYLENE Gas, C. Hennings, 


14,189. Rattway Systems, W. B. Purvis, 
mdon. 
Skirt Supporters, R. B. and W. Lamb, 


mdon. 
14,141. VaLve Mecuanism for Sream Pumps, M. J. 
ich, London. 

14,142. Preventina of 8. Prem, 
London. 

14,143, RecuLaTING TeMPERATURE of FurNacgs, R. P. 
Wilson, London. 

14,144. SELF-pRivine Motors, F. Cursol, London. 

14, 145, Coin-assonTING APPARATUS, S. 8. Boyd and W. 
H. Martin, London. 

14,146. Rorary Enatnes, L. A, Cooper, London. 

14,147. Rotary Enarnes, L, A, Cooper, London. 

14,148, SzctionaL WATER-TUBE N. P. Towne, 


ndon. 

14,149. Excavatinc Apparatus, G. F. W. Hope, 
London. 

14,150. Means of SuspenpING Trousers, A. Glaser, 
Liverpool. 

14,151. Caps for CLosina Jars, G. C. Dymond.—(The 
‘American Stopper a United States. ) 

14,152, Dry Crosgts, G. C. Dymond.—(F. P. Smith, 
Tnited States.) 

+ Looms, W. Il. Bake’ and F. E. Kip, Liver- 


pool, 
Sewinc Macutnes, W. N. Parkes, 
ve 
14,155, 
iverpoo 
14,156. Brakes, H. J. Haddan.—(F. P. Hinckley 
and M. McLaughlin, United States.) 
14,157. Untoapina Device for Trucks, F. W. Koffler, 
London. 
14,158. Taps for Barrets, G. Stroh, London. 
14, ae DoucnE Pans, H. J Haddan.—(Mvinecke and 
, United States.) 
14 ACETYLENE Gas GeneRaToRS, E. F. Smith, 


mdon. 
14,161. Veuicies, T. Croil, London. 


MBROIDERY Sewixe Macuiygs, W. N. N. Parkes, 


14,162. Exastic Huss and AX.Es, F. Schmitz, 

mdon. 

14,168. Spoon for DENTAL Purposes, J. Quednau, 
London. 


14,164, InsuLator, H. Traun, London. 
14, 165. Brake Device for Venicites, A. Spencer, 


Lon lon. 

14,166. Stzam Borter Furnaces, &c., E. Brook, 
London. 

14,167. CeNTRIFUCGAL Livers, M. Dessau, 
London. 


8th August, 1900. 
Breap Toaster for T. E. Farrands, 


mdon. 

— Bune and Tap, G. A. Robertson, Notting- 
m. 

14,170. Erectrica, Switca, H. H. Hill, Hampton, 
Middl 


esex. 

14,171. Fitterinc Juice of Fruit, G. de Ruytter, 
Manchester. 

T. W. Beesley and T. A. Judge, 


14,173. Seine. B. R. Jealous, Manchester. 
Ti 174. TREATING TEXTILE MATERIALS, C. L. Jackson, 
Manchester. 
14, Races, J. E. Tolson and D. Haigh, 
alifax. 
14,176. Raistne Gies, 8. Oldham, Halifax. 
14,177. Reversinc MEcHANISM for Enorngs, J. Sharp 


Glasgow. 

14,178. Actinc VENTILATING VaLvegs, H. 
Mechan, G 

14,179. ‘Cowts, H. Mechan, Glasgow. 

14,180. ExtipricaL Rotary Motion Tasie, W. A. 
Green and T. B. Stewart, Aberystwyth. 

14,181. ExtTractine Fatty from SUBSTANCES, 
Carstairs, Glasgow. 

14,182. JumBo 'NATURAL PIGEON Percu, V. W. G. Kemp, 
Rochester. 

14,183. Freep Water Heaters, P. Campbell, Glasgow. 

14,184. Hanp Toot, R. B. McCover, Glasgow. 

14, 185. Cramps for Woopwork, H. Lawson, Glasgow. 

14, 186. CHILD’s WALKING INnstTRUCTOR, A. Thompson, 
South rt, Lancs, 

14,187. Packrno, E. 

14,188. of Gas Enarnss, F. W. Stroudley, 

14, ome en Trains in Motion, A. E. Moore, 


14, 190. Generators, C. Vollmar, London. 
14, 191. Savino from Drownino, H. fhle, 


London. 
MANUFACTURE of G. Bamberg, 


mdon. 
14,198. Gas Lamps, W. G. her 
14,194. Rotary Morors, G. C. ks.—(J. W. Tygard 
A. W. Wood, United 
Exp.osive Motors, G.C. Marks 
. Tygard _— H. A. W. Wood, United States.) 
14, 198. RoraRry , G. C. Marks. W. Tugard 
and H. A. W. Wood, United States.) 
14,197. oo for Lirtixa Stove Lips, I. Rausch, 


Loni 
14, Stor and Brancu Vatves, J. and A. Baldwin, 


14, 199, Cornixe, ARTICLES of CuRVILINEAR OUTLINE, 
Cc. 8. G and R. C. Monahan, 
London. 


14,200. Construction of Basy Comrorters, A. R. 
Stocker, mdon. 

14,201. Tuyerss for Overall, London. 

14, 202. SaniTaRy AsH-BIN, H. Smith, Manchester. 

14, 208. Recorpina Sounps, G. E. Gouraud and H. L. 
Short, London. 

Recorpina Sounps, G. E. Gouraud and H. L. 

ion, 
14,206. Freepers, G. E. Gouraud and H. L, Short, 


14,206. Lock and Bott for Bicycix, C. Bordes, London. 

14,207. Cansuretrers, G. Desjacques, London. 

14,208. Preventine the Ratriine of Winpows, J. M. 
Chambers 


W. T. Christian, London. 


“6 


14,209. Devices, I. H, Davisand E. D, Mellen 
Horsksnors, W. M. Kennedy and R. C. Duncan, 


14,211. reais Braxgs, R. and F. Wilson, London. 

14. 21: 2. Furnaces,"A. J. Boult.—(The Union 
Carbide Company, United States. 

14,218. MaNuFaAcTURE of BROMO-COMPOUNDS, 
Cc. D. ‘Abel. Siir Anilin Fabrika- 
tion, Germany.) 

14,214. TREATMENT of DISTILLERY REFUSE, ‘Ty. Storer 
and R. McAlley, London. 

14,215, Frxine to J. 


. Horner 
14 ‘Apsustasie Boox Rest, Fairbrother, 
on. 
ee! Supports for Growine Mztons, F. W. George, 


n. 
14,218. Comprvep and Taste, G. 
ndon, 
14,219. Prates, F. Beer, London. 
14, "220. Propuction of Dvastorrs, R. B, Ransford.— 
Cassella and Co., Germany.) 
14,221. Horse Heap Sun SaiE.p, G. a Smith, London, 
INTERCHANG: ZABLE Toot, 


14,222. ADJUSTABLE Ww. 
E. King, London. 

14,223, HOTOGRAPHIC PRINTING Macuine, W. R. 
Barber, London. 


14, Manuracture of CHarcoaL, R. Ostrejko, 
14,225." Daarrixa Dress Patterns, A. J. Tibbs, 


14,226. of Liwg, J. Marlow, 

14, "297. LIFE-SAVING Apparatus, G. C. Dymond.—(d. 
Andresen and H. Meyer, Germany.) 

14,228. ScyTuEs, V. Czermak, Liverpool. 

14, "229, DIscHARGE _EFrects on Goons, J. Y. 
Jo} (The Badische Anilin and Soda Fabrik, 


Germany.) 
14, Comprsep Pocket Kuire, J, A. Schmidt, 


14,231. —_ Kyire, J. A. Schmidt, London. 

14,239. Taps, R. Célerier, London. 

14,238. Free WHEEL Rudge-Whitworth, 
Limited, and J. V. Pugh, London. 

14,234. Free WHEEL M&cHaNisM, "Rudge- Whitworth, 

Limited, and J. V. Pugh, London. 

14, Motive Power for Venicies, A. L. Cobb, 

mdon. 

14,236. Brartnas, J. M. Laffas, London. 

14, 287. Sarety Fenner for ELEcTRIc Tramways, C 
Zimmermann, ndon. 

14,288, Trees, M. Holaubek, London. 

14, "239, Removixa Paper from MACHINES, O. Kohler 
and H. Bleeck, London, 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


652,029, Batancrp VaLvE, H. Lentz, Briinn, Austria- 
Hungary.— Filed June 19th, 1899. 
Claim.—{1) A double-seat valve, comprising a valve 
having flaring ends of practical, *Squal diameter, and 
a valve seat of less diameter n said flaring ends 


encirclin, valve between said ends, penance 4 
as (2) A double-seat valve, 
hollow member having two ——? ends provided w th 
ground faces of practi ter, and a valve 
seat adapted to receive one a said ground faces en- 
cirling said hollow member between its ends, sub- 
stantially as described. 


om. Smoke ConsuMER AND STEAM GENERATOR, 
M. Bishop and F, J. Hughes, Pittaburgh, Pa.—Filed 
the 9th, 1899, 

Claim.—In a furnace, the combination with the fire- 
box and the support arranged at the bottom thereof 
upon which is mounted the grate-bars, of a series of 
perforated plates arranged with said fire-hbox and 
resting upon said support, one of the said plates bein; 
of greater height than the others and which is arran, 


at the front of the flucs, means secured to the inner 
walls for connecting the said plates thereto, a feed- 
line connected to the boiler and adapted to introduce 
steam into the furnace through the said larger plate at 
the point above the fire directly in front of the flues, 
and a series of feed-lines for introducing steam into 
the furnace through the remainder of the said per- 
forated plates, substantially as described. 


652,250. Device ror Truinc Up Crank 

Claim.—(1) A truing device for cran 8 cons: 

of two constracted with parall 

ends to be adjustably d on a 

crank pin, threaded 5) g rods prose the said 

sections through sai on, a pair of adjustable jaws 

in each section of said device for each cutter to fix the 


of cut, and an seated between 
of jaws transversely of its s ing sec- 
ton, substantially as d (2) 


body set at an Inclination to the axis of the device, 
substantially as described. . 


= 
952.029) 
YZ Lz Lj 
‘ 
\ 
7 
/ 
€ J 
the ends of said —, two sets of adjustable jaws in 
Po each part, -— le cutters between said sets of jaws 
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THE ENGINEER 


PRIME MOVERS AT THE PARIS EXHIBITION. 
No. VIII. 
THE WERK-NURNBERG ENGINES. 

Tue Niirnberg vertical engines are among the larger 
that are exhibited here, and are interesting and fairly 
representative examples of German work. The full title 
of the firm who makes them is ‘‘ Vereinigte Maschinen- 
fabrik Augsburg und Maschinenbaugesellschaft Niirn- 
berg;” but as people outside the German language 
have not time for this, the shorter designation ‘ Werk- 
Niirnberg”’ has been invented, and ap quite satis- 
factory. They have two large vavileel engines, one on 
either side of the main aisle, and both driving Schiickert 
dynamos. One is a compound two-cylinder engine, the 
other a three-cylinder triple-expansion. The latter drives 
two dynamos, one on each end of. its shaft. This, we 
presume, is an illustration of the ill-matching of engines 
and dynamos frequently seen in the Paris Exposition, due 
to the engine being the exhibit of one firm and the dynamo 
that of another, each exhibiting what it considers most to 
its own interest to exhibit, without regard to harmony 
between the two. C’est wne mariage du convention 
convenable aux intéréts financiers, mais tout de méme 
un peu brutale. The Werk-Niirnberg and Schiickert are 
neighbours ; both wish to have machines in the Expo- 
sition, and the Administration wishes the engines to 
drive dynamos to light up the place at night. Voila towt / 
Why not couple up the Niirnberg engines and the 
Schiickert dynamos ? 

The cylinders and valve gear of the compound engine 
are constructed on the same plan precisely as are those of 
the Therefore a description of the 
latter alone will suffice. It is illustrated in a supplement. 

Owing to nine atmospheres steam pressure only being 
available, and an insuflicient quantity of this, the engine 
is run at 84 revolutions per minute only in the Exposi- 
tion; but it is intended for ten atmospheres or more, and 
with this, a condenser vacuum of 650 mm. mercury, a 
speed of 100 revolutions, an indicated horse-power of 
2500 is attained. Fig. 1 gives a general elevation, show- 
ing the low-pressure valve gear, and Fig. 2 a plan of bed- 

late, shaft, and air pumps. The three cylinders are 
placed side by side, working on three cranks, placed at 
120 deg. from each other, the order of leading being high- 
pressure, low-pressure, middle-pressure. The two air- 
pumps are driven by side levers, each of which is formed 
of two beams passing on either side of the connecting-rod 
and is driven by a single link from the crosshead. 

All the cylinders are steam-jacketed with live boiler 
steam, as seen in Figs. 8, 4, 5, the volumes of the jackets 
on the middle and low-pressure cylinders being unusually 
ample. The high-pressure cylinder is served by lift 
valves, as seen in Figs. 4 and 5, and the two others by 
Corliss valves—see Figs. 6 and 7. ‘The diameters of the 
cylinders are 775 mm., 1240 mn:., and 1800 mm., and the 
stroke is 1100 mm. The diameter of the high-pressure 
crank pin is 200 mm., and those of the two other crank pins 
880mm. The shaft has four main bearings, each of the 
two central ones being divided into two lengths. 

The crank shaft drives by bevel gear a long vertical 
shaft—seen in plan in Fig. 2 at G—on which near its base 
is mounted a heavy and powerful governor, and which 
drives by bevel gear at its top end a horizontal valve-gear 
shaft lying alongside the high-pressure cylinder. This 
shaftis seen in Figs.4 and 5. The vertical governor shaft 
runs at twice the speed of the crank shaft, but the speed 
is again reduced in same ratio at the valve-gear shaft. 
This latter carries four excentrics, and also a small fiy- 
wheel. On the tripping of each valve the somewhat 
lengthy and springy connection from the main shaft below 
is suddenly relieved from strain, and this fly-wheel is 
useful in preventing this sudden release from resulting in 
sudden forward springs or jumps throughout the whole 
gear. On the periphery of the fly-wheel are marked all 
the main positions of the main crank shaft below for the 
various points of steam distribution, crank dead points, 
&c., these marks on the wheel rim being read by a fixed 
pointer, and being very useful in setting the valve gear. 

As seen in — 3, 4, 5, the two pairs of lift valves are 
placed in two cylindrical chambers, each 500mm. diameter, 
cast along with the high-pressure working cylinder. One 
pair of valves placed as close as possible to each other in 
the as end of one of these valve chambers serves the 
top end foradmission and exhaust, see Fig. 4; the other pair, 
similarly mounted in one axial line, perform the same func- 
tion for the bottom end, and these are placed at the lower 
end of their chamber, see Fig. 5. In each pair the upper 
valve is the admission and the lower the exhaust. the 
closeness of the two valves ensures small clearance space, 
which seems the chief advantage of this unusual arrange- 
ment. The valve chambers are very large, and require 
to be well covered to prevent excessive condensation in- 
side them, and the exhaust space in one of these chambers 
stands alongside the admission space in the other. The 
two rods for each pair enter through stuffing-boxes in the 
top and bottom covers of the chambers. The admission 
rod for the top end is short; that for the bottom end is 
long, as seen —— in Figs. 4 and 5. Effective 
provision is made for draining all water, both from 
cylinders, valve chests, and intermediate receivers. The 
cylinder clearance spaces are also very small for this size 
of engine, being reduced to no more than 7 mm. (=}in.) 
of the stroke at each end. 

In Fig. 1 two of these receiver vessels are indicated 
and marked RR. That between the middle and low- 
pressure cylinders is very large, consisting of two large 
upright drums joined by an almost equally large hori- 
zontal drum, running the full length of the front of the 
engine. It is so long that an expansion joint with brass 
stuffing-box a yard in diameter has been found necessary. 
This firm supplies large spaces and heavy castings. 

The high-pressure valve gear, worked by four excentrics, 
is — in Figs. 4 and 5. The exhaust valves are 
direct driven by a P acs capable of hand adjustment 
running over a hardened steil s0lies, The valve closure 
is controlled by an external spring and air dashpot, 


The admission gear is also plainly shown in the draw- 
ings—Figs. 4 and 5. - The governor rod g; gs is very long, 
the governor being placed low down at the bed-plate, and 
the place where its sleeve motion is utilised being high up 
at top of cylinder. It is therefore divided in three lengths 
91 J2 Js connected by the levers on the fulcra p; po. The 
joint at the top of g, is a ball joint, as it has not been 
found convenient to bring the rod up in the plane of oscilla- 
tion of the lever p,;. At the fulcrum p, the range of motion 
is reduced, the rod gs being moved by a shorter lever 
than that moved by gz, the reason being presumably 
that the great length of the transmission necessitates a 
large movement in g, and g. in order to minimise the 
effects of slack in the numerous joints, and possibly also 
that the governor has an excess of sensitiveness to spare. 
The link gg moves the lever 7 round the fixed fulerum 
pin pe and this lever 7 once more enlarges the motion, 
so that the hardened steel roller 7 has nearly the same 
motion as has gg. This roller running on the hard steel 
plate fixed on the side of the pallet &, trips this out of 
gear with the valve lever at a time determined by the 
= at which the governor runs. The link g, is adjust- 
able in length, so that the cut-off can be easily changed 
for any given speed, or vice versd. The thrust on the 
roller is small, and is nearly in the direction of the length 
of the lever 1, so that the reciprocation of the valve gear 
does not pull the governor stem to and fro, and the 
governor has no work to do beyond overcoming the 
friction of the joints in the somewhat lengthy connection 
between it and the roller 7, The closure of the admission 
valves is controlled by an external spring and a large 
sized air dashpot. All these valves are 825mm. in 
diameter. 

Figs. 6 and 7 show the Corliss valves of the middle- 
pressure cylinder, and those of the low-pressure cylinder 
are quite similar. The diameter of each admission valve 
is 280, and that of each exhaust 820 mm. The widths 
of the ports are 100 and 150, and their lengths 1100 mm. 
The full port openings are therefore very ample, and 
the position of the valves in the cylinder covers makes 
the clearance spaces small. Fig. 1 shows the only 
sigan. of this valve gear requiring mention. It will 

e noticed that on account of the great length of 
the eccentric rods, each of the two is made in 
two lengths in order to avoid buckling when the 
rod acts in thrust as a strut. The two lengths of 
each rod are jointed at C, C,, these joints being guided 
by the two short extremely massive radius rods inde- 
pendently swivelling on the large centre pin y,. The two 
admission valves are on the right hand and are 
driven by one excentric. The two exhausts, driven by 
the other excentric, appear on the left hand of the same 
drawing. The closure of the exhaust valves is capable 
of hand adjustment from outside by making the lever 
double and clamping the one part to the other by a bolt 
passing through a tangential slot. Such an adjustment 
of the period of exhaust from one to the next cylinder is 
desirable in changing from condensing to non-condens- 
ing action as is occasionally necessary, and on changing 
from normal to extra heavy load. 

The lubrication of the whole engine is provided for 
by pumping oil into an overhead tank from which it 
flows by a large number of pipes to the various points of 
distribution. Continuous ample circulation of oil is 
forced, the surplussage being at once pumped back to 
the overhead tank, while that actually used and dirtied 
in the bearings is passed through an oil-cleaning 
apparatus before being so powped back again. In full 
work the engine takes about 6 kilos. of lubricating oil per 
day. 

The air pumps, seen in plan in Fig. 2 and in sections 
in Fig. 8, are of the trunk-and-bucket description. 
The bucket piston has a diameter 670 and the trunk 
460mm. The stroke is 250, or 10in., which is commend- 
ably short. The valves are numerous and small in size, 
being of only 100 mm. diameter. This also is a good 
feature in the construction, and it appears to us that the 
air pumps are about the best part of the whole design. 
The workmanship in parts is rather wanting in finish. 

Under the conditions of the work in the Exposition an 
economical steam consumption is not obtainable, and no 
attempt has been made to measure it. But we are 
assured that an exactly similar machine of the same size 
under test with steam pressure 11 atmosphere and con- 
denser vacuum 650 mm. mercury, a 40 per cent. cut-off 
in the first cylinder, and a speed of 100 revolutions, gave a 
steam consumption of only 5°38 kilos. (= 11} lb.) steam 
per horse-power hour. 

To the periphery of the fly-wheel is applied an elec- 
trical starting gear which deserves notice. The electrical 
motor shaft is geared by spur pinion and wheel to a 
second shaft running at slower speed, and this second 
shaft by a pinion keyed to it gears with the fly-wheel. 
The second shaft is mounted on a swing frame hinged 
round the first shaft, and nearly balanced round this 
hinge as — weight by a balance weight. The result 
is that, so long as the fiy-wheel is moving slowly, the 
driving pinion keeps in gear with it, but as soon as speed 
is got up the frame tips over automatically and throws 
the starting motor out of gear. The tipping over takes 
place as soon as the back pressure on the teeth of the 
pinion becomes zero, or nearly zero, it being this back 
pressure that prevents the tipping over. Thus the 
starting motor is kept in gear so long as it is acting use- 
fully, and the moment it has no longer any useful work 
to do it drops out, and in doing so cuts off its own 
supply current. The arrangement is decidedly pretty, 
and appears effective. 

Separated at some distance from their main exhibit, the 
Werk Niirnberg firm have a smaller vertical engine of 
500 horse-power, coupled to an alternate-current dynamo 
of 2000 volts, built by the Soc. Anon. d’Electricité et 
Hydraulique, of Charleroi. It isa triple-expansion, work- 
ing with 11 atmospheres steam pressure at 142 revolutions 
per minute. The three cylinders, of 450 mm., 715 mm.,and 
1060 mm. diameter, and 550 mm. stroke, stand side by 


side driving three cranks, The frameisof marine pattern, 


except that the inclined front columns are of cast iron 
instead of being forged. The high-pressure cylinder is 
served by a piston valve, with internal Rider cut-off slide, 
and the others by flat slides. The-air pump, driven by a 
side lever from the crosshead, is of 600 mm. diameter, by 
200 stroke. 

A large four-cylinder triple-expansion horizontal engine, 
exhibited by the same firm in conjunction with the big 
“ Helios” Company’s 8-phase 8000-kilowatt dynamo, 
will be noticed more at length later on when the firm 
can supply us with drawings. Its rotational speed is 
necessarily slow, viz., 72 revolutions per minute, on’ 
account of the large diameter, 9} metres, of the field-magnet 
fly-wheel, which weighs 65 tons. The engine is remark- 
able in having no steam jacketing to any of its cylinders. 
It is built for 10 atmospheres steam pressure. It is 
served by lift valves driven from side shafts, the four 
cylinders being arranged in two pairs tandem, one on each 
side of the dynamo on overhung cranks. Part of the 
output of this dynamo is 8-phase, and part of it simple 
alternate current. 

The Werk Niirnberg exhibit in the civil engineering 
section a large model of their K. Wilhelm Bridge, of 
170 metres span, and 70 metres height, at Mtingsten, and 
also a large number of drawings of various bridges. 


ON THE MECHANICAL THEORY OF STEAMSHIP 
PROPULSION. 
By RoBert MANSEL, 

Ir a given vessel be propelled at a speed of V, n. miles 
per hour, by the power E, indicated horses, and, aguin, 
at a lower speed, V, by E, indicated horses, obviously : 
¥ and 7 represent the respective power expenditures 

1 2 
per mile at those speeds. And, in the interval, if the 
circumstances of trial had suffered no change: the 
common logarithms of these respective powers, will be 
found to be equal to a small constant fraction of the 
speed, denoted by a V, added to a constant quantity, 
denoted by log. b, the values of a and b being special for 
the hull and machinery of the vessel experimented upon. 


Or, again, for all steamships we have: Log. % log. 6 


++ aV. Then, by the data of two trials, we have two 


equations: Log. = log. b + a Vj, and log. Bs 
2 


Ve 
log. 6 + a@ Vz, which suffice to determine a.and 8, or 
detect alterations in circumstances which acute observa- 
tion had failed to notice, and hence, although of the 
greatest importance, they have been totally ignored. 

It will be admitted, if we succeed in a question relating 
to power expenditure per mile, expenditure per revolu- 
tion of engine shaft ought to present allied features ; and 
it can be shown, the equation in this case is of the same 


general form, viz.: Log. = = log. e + (a — n) V, in 


which, N is the number of engine shaft revolutions per 
minute, and (a — n) and log. ¢ coefficients which replace 
the a and log. b of the preceding statement. With slight 
and obvious difference they are determined by a similar ' 
process, which is best exhibited by the annexed examples * 
of arrangement of data, and subsequent procedure in the 
case of two vessels of the Royal Navy, viz., the noted ‘ 
vessels Warrior and the recent addition Glory, described 
in THE March 16th, 1900. 


EXAMPLE I.—Data for H.M.S8.S. Warrior.” 
Displacement 8852 tons, 


Logs. of foregoing. Differences of ditto. 


Speeds, n. miles per hour— 

V = 14-86and 11-04 .. 1-1572and1-0430 .. Slog. V = -1142 
Revolutions per minute— 
N = 54-25 and 38:0 . 1-7844and1-5798 .. §log. N = -1546 
Indicated horse-powers— 
E = 5469 and 1988 . 8-7879 and 38-2984 .. § log. E = -4395 

Also. § V. =3-32 


Exampie I1.—Data for H.M.SS. Glory. 
Displacement 12,950 tons. 
Differences of ditto. - 


Logs. of foregoing. 
Speeds, n. miles per hour— 
V = 18-124and 16-78 .. 1-2588and1-2248 .. §log. V = -0835 
Revolutions per minute— 
N =107-6 and96-8 .. 2-0818and1-9859 .. @log.N = -0459 
Indicated horse-powers — 
E = 18,745 and 10,587.. 4-188l.and 4-0247 . log. E = -1134 . 
Also § V'='1-244 
From which, calculate the following :— 
a Slog. E ~ Slog. 
8 Vv 
(a log. E § log. 
-8V 


By difference of members, or directly— 
log. N - § log. V 


By integrating these three equations we have— 
= log. b+aV. 
Log. = log. c + (a - n) V. 


Log. 


Log. = log.m+nV. 


b, c, and m, being the respective values of the constants 
required to complete the integrals, are then determined 
by the following simple operations :— 


Warrior, a = 4895 — -1142 _ +8258 _ 9980, and log. a = - 2-9912 


3-32 “8-32 
» (a-2n)= = = -0858, and log. (a - n)= 2-9236 
Also — 
Glory, a= = = 05988, and log. a = - 2-726 
‘00016, & log. (a—n)= —2-7008 


» 
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H.M.S.S. Warrior. 
Calculation of constants b, ¢, and m. 

j 
log. a -2-9912 | -2-9912 | log. (a-n)) -2-9836 —2-9836 
logs. V 1-1572 | 1-0480 | and 1-1572 | 1.0480 
sums +1484 +0432 and -0908 | 1.9766 
1-4073 1-0820 | (a-n)V 1-2826 | -9477 

| 
Add, log. V 1-1572 1-0480 |addlog.N  1-7344 | 11-5798 
Subtract sums | 2-5645 2-1250 and 2-9670 2-5275 
From logs. E 8-7879 83-2984 and 8-7879 83-2984 
Leaves log. b 1-1784 1-1734 | and log. ¢ 7709 | 7709 

b=14-91, ande=5-9. m= = 2.5264 


log. = 1-1784 + .098 V, and E = 14-91 v10 ‘0° 


log. = -7719 + -0858 V, and E = 5-90 N 10 “0858 V. 


log. = +4025. V, and N = 2-5264 10 ‘0122 V. 
Glory. 
log. a 2-786 | 2.7786 log. (a-n)| -2-7008 | -2-7003 
logs. V 1-2583 | 1.2248 and 1.2583 | 1.2248 
sums -0819 ~1-9983 and -1-9536 | -1-9250 
1-0768 -9964 | (a-n) V 9092-847 
Add, log. V 1-2583 | 11-2248 |Add,log.N| 2-0318 | 1-9859 
Subtract sums 2-3346 | 2-2212 and 2-9410 2-8276 
From logs. E 4-1881 | 4.0247 and 4-1381 | 4-0247 
Leaves, log.b | 1-8085 | 1-8085 | andlog.e |= 1-1971 | 1-1971 
b = 63-71, ande = 15-475 =m = 4.04 


log. = 1.8035 + -05988 V, and E = 63-71 V 10 V. 


log. z = 1-197] + -05016 V, and E = 15-745 N 10 ‘0516 V. 
N 

_We in this way arrive at three definite facts. In a 
given steam vessel the power for a speed involves that 
speed conjointly with coefficients, according to the law 
expressed by the equation (I.) 


log. N = .6064 + -00922 V, and N = 4-04 V10 *00922 V. 


E=06V10¢V. 
(IL) .... E=cN10@-»V. 
N=mV102V. 


And equally expressed by another directly involving the 
. engine shaft revolutions N, which latter, made explicit 
from them, expresses the law correlating the revolutions 
with the otner elements, as noted in (III.). And, as 
examples of the other coefficients— 


In Warrior we have seen, b = 14°91, c = 5°90, m 
= 2°5264; within trial limits, speeds 14°86 and 11:04 
n, miles. 

In Glory, 6 = 63°71, ¢ = 15°75, m = 4°04; within trial 
limits, speeds 18-124 and 16°78 n. miles. 

Others: In Océan, Tue ENGINEER, March 9th, b = 24°58, 
c = 5°082, m = 4°806; within trial limits, speeds 16-2 
and 11°4 n. miles. 

In Shah, 6 = 22°13, c = 6°361, m = 2°1955; within 
trial limits, speeds 16°45 and 8-01 n. miles. 

Note: These figures hold good for all speeds within the 
trial limits noted. At greater or less speeds they might 
be found quite different, which would indicate a change 
of circumstances having taken place. The observation 
and careful note of differences is the first essential step 
towards arriving at definite ideas as to their cause. 

Let us now appreach the problem from another point 
of view, which was clearly opened out by Sir Isaac New- 
ton in his axiomatic Third Law of Motion, and most 
prominently in his “ scholium,” or explanation thereon, 
as follows :—‘In all machines the action of the agent is 
always equal to the reaction of the impedimenta,” which 
in modern language is somewhat extended when written : 
In all machines developing power and doing work, the 
developed power is always equal to the correctly esti- 
mated gross sum of the works done. This implies not 
only the principle of virtual velocities, which he notices 
as having been known to Galileo, but also involves the 
principle of the conservation of vis viva—afterwards, in 
this country, so fiercely contested, and for about two cen- 
turies quarrelled over by mathematicians, in their sense- 
less difficulties regarding the ‘‘ measure of force.” The 
. origin thereof, chiefly arising from their failure to compre- 
hend; Newton by actio agentis—action of the agent— 
expressed the same existence which his contemporary 
Leibnitz had named vis viva—living force. English 
mechanicians, in.a measure, evaded this dispute by, after 
Smeaton, naming it mechanic power, while Dr. Young’s 
later proposal to name it energy is the one now generally 
adopted. 

_ Ina steamship we know the action of the agent, that 
is to say, the developed horse-power E, is a concrete 
quantity, involving piston areas, mean di steam 
pressures upon them and their travel in a definite unit of 
time. For simplicity, assuming the engines direct-acting, 
with equal stroke cylinders, in every case there is ful 
filed the simple relation, E = ¢ PN, in which E and 
N have the signification employed inthe foregoing; 
while ¢, which — named the cylinder function, has 
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meter in inches and stroke in feet of the piston or pistons, 
exposed to the steam-pipe pressure. If there are two or 
more of these, of course a corresponding coefficient is 
prefixed to the second member. P, again, expresses the 
sum of the mean diagram pressures on a unit of surface 
of all the pistons; but assuming them to act collectively 
upon only one high-pressure piston during its travel 
through 2s N feet in one minute, this product in foot- 


the value, ¢ = » Where d and s are the dia- 


pounds being divided by Watt’s conventional divisor 
38,000, and denoted by E, gives us the indicated horse- 
power developed. 


In the Warrior we have, ¢ = 2:0674, log. @ = °3154, 
= 2°8544, log. f = *4555; .. log. f = *7709. 

In the Glory we have, ¢ = ‘364, log. ¢ =— 1°5612, 
f = 48°24, log. f = 1°6359; .. log. f= 1°1971. 

In the Ocean we have, ¢ = °364, log. ¢ = — 1°5612, 
f = 18-83, log. f = 1'1408; .. log. f = *7020. 

In the Shah we have, ¢ = °6873, log. ¢ = — 1°6871, 
= °9256, log. f = °9664; .. log.  f = °8035. 

In these it will be seen the quantity log. ¢ fis exactly 
the same value as the coefficient log. c of the foregoing 
investigation. And as from the engine dimensions data, 
we can calculate the value of log. ¢, we can isolate and 
arrive at, the value of the very important element /, 
which has a simple and obvious meaning, viz., the gross 
pressure, in pounds, upon the pistons (corresponding 
exactly to P lb. at the speed of vessel V), under which, 
in the circumstances, the propeller is acting, the pistons 
would begin to move. It is a conditioned constant 
deduction from the motive pressures—in point of fact, 
may be considered as an opposing pressure on the 
opposite side of the pistons to the steam, and which on 
their travel of 2s N feet per minute, implies a diminution 
of the motive power by ¢ f N ind. h.p. Let us calculate 
this for the two speeds of each of the four vessels quoted 


Exactly the same as given by the experimental 
ta. 


The meaning of the transcendental factors in the 
formule will now be more intelligible. _Thus in the 
equal values of “the action of the agent” ¢ P N = 
f N 10@-)V, “the reaction of the impedimenta.” The 
factor ¢ P N in the first member is identical in essence or 
being, with the ¢ f N of the equal value second member, 
but is very unequal in amount. Newton has made a 
declaration, ‘‘I frame no hypothesis,” and, I need 
scarcely add, neither would he commit the solecism of 
writing an assertion of necessary equality between quan- 
titatively unequal things had not his clear insight made 
it evident to him, the circumstances of a problem would 
supply a factor which would justify his view of the con- 
servation of action of the agent, which to another great 
mind seemed more appropriately described’ as conser- 
vation of vis viva—a mere case of two names for the 
same thing. The symbol of equality would have been 
misplaced and ridiculous, unless an equalising numerical 
coefficient justified an equality as to quantity, and this 
factor could. be no other than a mere abstract number, 
otherwise, the members would not be of the same dimen- 
sion. The factors 10¢V, 10¢-”)V, and 10’ V, are simply 
the numbers, of which the common logarithms are a V, 
(a—n) V, and n V respectively—the equalising numeri- 
cal factors, which in our problem are the interpretation 
and consequence, of Newton’s “always equal.” 


as examples. Thus—- 
Warrior. Glory. Ocean. Shah. 

Speeds, V= 14-36 .. 11-04 16-78 16-2 . lied . 16-45 .. 8-01 
Values, log.e = “7709 .. 11971 ..  1-1971 .. -7020 .. +7020. +8085 .. +8085 
Add, logs.N = 11-7844 ..  1-5798 .. 2-0818 .. 1-9859 .. 2-0107 .. 1-8248 .. 1-8152 .. 11-4729 

log. @fN = 2-5058 .. 2-3507 .. 83-2280 ., 3-1830 . 27127 .. .. 2-6187 .. 2-2764 
Add, (a-n)V = 1-2326 ..  -9477 . 9092 .. -8417.. 13006 .. +9152... 1-2550 .. 6112 
Sums, or logs. E = 38-7379 .. 8-2984 .. 4-1881 .. 4-0247 .. 40138 .. 83-4420 .. 83-8737 .. 2-8876 


In every case, exactly the logarithms of the powers, 
calculated from the indicator diagrams, at the respective 
speeds of these vessels. 

I feel constrained to make a short digression to the 
writings of the eminent philosopher, Mr. Herbert Spencer. 
In his essay ‘‘ On the Genesis of Science,” this gentleman 
has strongly animadverted upon some extraordinary 
statements advanced by the German metaphysicians, 
Herrs Oken and Hegel. As a sample of their peculiar 
notions, Mr. Spencer has quoted, ‘“‘The highest mathe- 
matical. idea, or the fundamental principle of all mathe- 
matics, isthe zero=0. Zero is itself nothing, mathematics 
is based upon nothing, and consequently arises out of 
nothing ; therefore out of nothing it is possible for some- 
thing to arise; formathematics, consisting of propositions, 
is something in relation to 0.” These gentlemen could 
not have emitted such nonsense if they had held other than 
very confused notions upon fundamental mathematical 
principles. A study ofthe theory of vanishing fractions, 
supplemented bya drastic treatment by the elements of the 
calculus, would have prevented them ascribing to zero = 0 
the attributes of the, to most people, still more curious ratio, 
ae = > which to the mathematician, representing a 
differential coefficient, is detected by him at the origin of 
most things, although cleverly stigmatised by a worthy 
bishop as constituted by “ghosts of departed quantities,” 
but against which I may quote the opinion of still more 
competent authorities. The late Dr. James Thomson, 
Professor of Mathematics, Glasgow University, in his 
‘‘ Calculus,” page 239, has written, ‘“‘ And it is shown by 
Carnot in his Réflexions sur la Metaphysique du Calcul 
Infinitesimal—a work of great acuteness and ingenuity, 
that the results so obtained, are not merely free from 
‘sensible error,’ but that they are rigorously exact.” 

Mr. Spencer, however, takes a simpler course, and 
traverses the statements objected to, by a direct denial of 
“‘the highest mathematical idea being the zero;” and, 
in contradiction, asserts the fundamental idea underlying 
all mathematics is that of equality. Or, I may put it in 
this shape: The aim and meaning of all mathematical 
processes is to accurately place the symbol of equality = 
between existences identical in essence, and precisely 
equal in quantity. No higher authority nor better illus- 
tration of this can be given than the one offered us by 
Newton in his often-quoted scholium to the Third Law of 
Motion. ‘In all machines the action of the agent is 
always equal to the reaction of that impedimenta.” In 
the foregoing, it has been shown in the complicated 
machine, a war vessel:—The action of the agent EK = 
¢PN= fN10@-2)V. The reaction of the impedi- 
menta. Each of the two last equalities being divisible 
by N, obviously leaves P = f or, log. = 
(a-n) V, a most simple and easily-tested relation. Re- 
ferring to the foregoing calculations, it will be seen : 


In Warrior, P = 2°8544 10-0858 V. 


In Glory, P = 43°24 10-05016 Vv. 
In Ocean, P = 13°83 10-0803 V. 
In Shah, P= 9°256 10-0763 V. 


In each vessel, the respective piston pressures, in 
pounds, at the speeds V. Thus, in Warrior, log. f = 
‘4555; in Glory, log. f = 1°6539 and the values of 
(a—n) V, as calculated. We first calculate the values of 
P; and then, adding the values of log. N and log. ¢, 
obviously, ought to have the sum equal to log. E, as a 
crucial test. 


Examples. Warrior. Glory. 
Speeds 14-36 11-04 18-124 16-78 
log. f = -4555 = -4555 log. f = 1-6859  1-6359 
(a-n)V = 1-2326 = -9471 (a-n)V -9092 +8417 
Sum, or log. P = 1-6881 = 1-4032 log. P = 2-5451 2-4776 
Add, log. N = 1-7344 = 1-5798 log.N = 2-0318  1-9859 
Add, log. @ = -3154 = -3154 log.@ =-1-5612 -1-5612 
Sums, log. E = 

log. @ PN = 38-7379 = 3+2984 = 4-1881 = 4-0247 


LIGHT RAILWAYS IN FRANCE. 
No. IV. 


Rolling stock.—When light railways were started in 
France the engines and carriages used were of the same 
type as on the Belgian lines, and were then supplied by 
the great Belgian engineering firms and by thedocomotive 
works of the Société Suisse of Winterthur, in Switzerland. 
But later on, when the development of light railways had 
extended, some of the large French engineering firms 
commenced the manufacture of the rolling stock re- 
quired. In the main the type used in Belgium, as 
described and illustrated in THe ENGINEER of May Ist, 
1896, was maintained with some slight modifications, 
according to local conditions. The repetition of the 
description and illustration is, therefore, not necessary. 
The type of engines supplied by the Société Suisse, of 
Winterthur, to the French lines were of the same or of 
a similar type to those supplied to the Sardégne and 
Brunig Light Railway Companies, as represented in the 
illustrations on page 181. The Sardégne engine for the 
railway of Landquart-Davos is a heavy-tender locomotive 
of the so-called Mogul type. Its dimensions are as 


follows :— 

Diameter of cylinder... 13gin. 

Stroke of piston... ... ... ... 19}fin. 
Diameter of coupled wheels 3ft. 5;in 
Diameter of bogie wheels... t. 3%in. 
Wheel base, axle toaxle... ... 7ft. iin. 
Total wheel base... . 14ft. Odin. 
Total heating surface 667 ° 368 sq. ft. 
Grate surface 10°764 sq. ft. 


Effective boiler pressure, ‘by ‘Government stamp 12 atmospheres 


Water in tanks ... .. 616°3 gallons 
Fuel in coal bunkers... ... 2200 Ib. 
Weight of engine, empty... 23 tons 


Weight of engine in full working order ... ... 28°5 tons 
Tractive power ... 8800 Ib. 

The engine for the Brunig Railway approaches more 
the form of the general Belgian type, as shown in the 


illustration. Its dimensions are as follows :— 
Diameter of cylinder... 12,;in. 
Length of stroke .. 
Diameter of wheels ... ... . 3ft. 5P,in. 
Wheel base, axle to axle ... 4ft. 1);in. 
Total heating surface... we . 606°65 sq. ft. 
Effective boiler pressure, by Government stamp 11 atmospheres 
Fuel in coal bunkers ... . 1232 |b. 
Weight of engine, empty .. ... 18°26 tons 

23°375 tons 


Weight in full working ordér mee 
Tractive power ... ... ... . 6380 Ib. 


Record of cost of construction, equipment, working, 
and maintenance of a 1-metre gauge line.—Taking as an 
example the line from Anvin to Calais, 94 kiloms. (58°28 
miles) long, the following tables give, according to Mr. 
Sampité, the cost price of construction, &c., as well as 
some other interesting particulars. 


Gauge, between inner side of rails... ... Sft. 3gin, 
Minimum radius of curves . 426ft. 6hin. 
Average surface of land taken per kilometre “088 acres 
Length of earthwork platform— : 
(a) In cuttings 14ft. 1fin. 
(b) Inembankments ... ... 12ft. 
Average number of cubic metres of earthwork 
Permanent Way Material. 
Flanged iron rail. 
Weight per lineal metre ... 44 1b, 
Price per ton of iron railatthe yard ... ... ... £6 8s 
Sleeper in red pine for straight line ; in oak for 
curves ... ... ... Zin. long, 6Zin. wide, and 4#in. thick 
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METRE GAUGE LOCOMOTIVES FOR FRENCH RAILWAYS 


SOCIETE SUISSE FOUR LA CONSTRUCTION DE LOCOMOTIVES ET DE MACHINES, WINTERTHUR, ENGINEERS 
(Lor description see page 180) 


: 


LOCOMOTIVE FOR THE BRUNIG RAILWAY 


LOCOMOTIVE FOR THE LANDQUART-DAVOS RAILWAY 


| | | | 
= 
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Prices, £ 
38 One point and crossing ... 40 0 0 
One 46 0 0 
oe One weighbridge ... ... ... 63 0 0 
y One turntable for locomotives .. 200 0 0 
One mile-post . vod eld 0380 
One distance signal ... ... 20 0 0 
One crane of 5000 kilos. (nearly 5 tons) 114 0 0 
One boiler feeding plant ... 140 0 0 
One Palsomoter 56 0 0 
Buildings. 
One wtotion ball 172 0 0 
One country station, with goods ware-room 363 12 0 
One station building of borough district - 595 12 0 
Workshops and engine shed at Lambres ... ... ... 2000 0 0 
Rolling Stock. 
: One locomotive of 184 tons, empty, of which eight are 
One bogie passenger car of 56 seats, of which three 
are used for the service... ... ... «. 9820 0 0 
AS One mixed passenger car first and second-class of 
— 22 seats, of which seven are in use for the service... 229 0 0 
One mixed passenger car of first, second, and third- 
class of 19 seats, of which five are in use for the 
One third-class passenger car.of 24 seats, of which 20 
oa One passenger luggage car, carrying about 8 tons, of 
which eight are in use for thisservice ... ... ... 146 0 0 
One covered goods wagon, carrying about 8 tons, of 
which 60 are in use for this service ... ... ... ... 94 0 0 
One contractor's wagon for transport of earthwork, 
¢ stones, &c., carrying about 8 tons, of which 50 are 
ee One platform wagon, carrying about 8 tons, of which 
32 are in use for thisservice ... ... ... ... 63 0 0 
. One wagon for the transport of timber, carrying about 
é 8 tons, of which 10 areinservice ... ... .. .. 68 0 0 
One wagon for the transport of ballast, carrying about 
8 tons, of which 30 areinservice ... ... ... .. 4414 6 
Machinery and tools of the workshops at Lumbres ... 2400 0 
Oost Price of Establishing the Line. 
The whole line. Per mile. 
General expenses (as 
x formation, interest on capital, 
 &§ surveying, and plans)... ». 46,320 8 0 ... 795 0 0 
72,689 4 0 ... 1246 8 0 
Earthwork, bridges, &e. 803 0 0 
: Stations, buildings, workshops, &c. 14,930 0 0 256 0 0 
— Permanent way material, stationary 
he machinery, laying of permanent 
eS way, ballasting, telegraph, &c... 73,217 0 0 1250 0 0 
Rolling stock and transport 
Furniture ... 1,785 0 0 30 14 0 
e Financing of the Line. 
- Private capital— £ 
5000 shares of 500f. each (£20) ... 
State subvention ... £10,000 
Departmental subvention ... ... ... ... ... 32,000 
rough subvention... 5,552 
Total subyention 47,552 
Total amount of capital ... 291,552 


Permanent way and buildings.—The head of this depart- 
nient is the surveyor, acting also as clerk of works, who has 
two assistants. He has, besides, under his orders a chief 
road surveyor, also with two assistants, superintending a 
district of 6 to 9 kiloms. (83 to 5} miles) of line. 
The salary of the chief road surveyor is 85f. to 
95f. per month (£3 8s. to £3 16s.) The assistants receive 
a salary of 60f. to 70f. (£2 8s. to £2 16s.) per month, 
; with free residence each. The gates at the level crossings 
x are usually guarded and worked by one of the assistant 

: road surveyors’ wives at a salary of 15f. to 20f. (12s. to 
16s.) per month. 
Traction service.—The chief of this department is the 
traffic manager or superintendent, acting under the orders 
of the above-mentioned engineer. The workshops 
manager also belongs to this service. 
The engines are distributed, and belong to their respec- 
tive depdts. The service requires five engines in full 
working order, with drivers and stokers, together 
twelve in number, and with two reserve men, for a daily 
run of 686 kiloms. (425°32 miles). The fuel is composed of 
a mixture of all kinds of coal at 16f. (12s. 10d.) per ton, and 
English briquettes at 22f. (17s. 8d.) per ton. The 
quantity of fuel allowed per kilom. is 7:4 kilos. (26°27 lb. 
per mile) in summer, and 8:2 kilos. (29°9 lb. per mile) 
‘ irrespective of the number of vehicles drawn. The high 

allowance for fuel consumption is justified by the length 
FF of the gradients. The system of bonuses and fines has been 
7 adopted. The railway traffic (unities) is represented as 
‘ follows :—One passenger car, one empty wagon, represent 
two units ; one bogie car, one wagon loaded under 5000 
kilos. load (avout 5 tons) represents three units; one 
wagon loaded above 5000 kilos. represents four units. 
» # The traction expenses of the line for the year 1885 were 
“4g 69,652f. (£2786) or 741f. per kilom. (47°74 per mile) or 
0:27f. per train kilom. 

Recapitulating from the above, the following table will 
show at a glance the cost of construction and working of 
the light railways of the different companies mentioned 
therein. 

In conclusion, the writer wishes to draw attention to 
the following:—In reference to the important question 
concerning the best gauge for narrow-gauge light railway 
lines, a question about which the opinion of engineers varies 
so much, the writer suggests that a standard narrow 
gauge of 2ft. 4}in. should be adopted, being -half the size 
of the nearly universally adopted normal gauge of 
4ft. 8}in. He suggests this size with the more con- 
fidence because the 2ft. 6in. gauge is generally well 
receivel and often preferred to the 1-metre (3ft. 33in.) 
gauge generally adopted abroad. Under certain local 
| conditions and the kind of country the light railways have 
to traverse, this gauge is found to be too broad for 
strict economical construction. The 2ft. 4}in. gauge 


would have the advantage of being half of the normal 
, standard gauge, and would thus permit manufacturers of 
rolling stock, permanent way, and all the other railway 


appliances required for such lines, to establish standard 
sizes in a ratio similar or nearly one-half of those of a 
normal gauge. It must be well understood hereby that 
the writer does not mean strictly that all the material 
required for such a service could simply be nianufactured 
of half the size of those of the normal gauge, but that 
designs and patterns could be got out to a standard ratio. 


was at that time marked only by a beacon, and it was 
felt that a more suitable structure was necessary on a 
rock which-had for long been the terror aid angiety of 
mariners: A désign was consequently prepared by the 
then engineer to the Trinity House, Mr.’ Walker; and 
Mr. James Douglass having completed the Smalls Light, 
landed on the rock in the spring of 1862. On account of 


Gauge. line in rail por curves in ae” Per kilom.in| Per mile 
kiloms, metre metres, metre. franes. in £. 
Railways of the Mines of Coventry ... oe | — 18 kilos, 90 -- _ 110,000 7100 
(3ft. 3zin.) (40 Ib.) |(295ft. 33in. ) inclusive of | rolling stock 
Railways ditto at Blanzi ..| 0°80 m. = 15 kilos 75 — 60 to 70,000 | 3870 to 4516 
(2ft. 74in.) (33 Ib.) (246£t. ) but exclusjive 
Railway from Hermes to Beaumont... 1°00 | 32 kiloms. 20 300 15 to 20 76,000 4900 
5 (20 miles) | (44 lb.) | (948ft. 3in.) 
Railway from Anvin to Calais ... 1:00 | 94 kiloms. 20 150 16 76,600 4912 
(58 miles) (492Et. ) 
Departmental Railways 1:00 |405kiloms. 20 130 60,000 3871 
(251 miles) (426ft. 6in.) 
Society of Economical Railways... 1°00 350 18 to 20 120 = 66,000 426) 
(217 miles) (40 to 441b) (393ft. 83in.) 
Mans Grand-Liucé Railway ... 1:00 31 20 . 130 to 150 _- 44,000 2833 
(19 
Departmental Rail Chere et Loire 1:00 to t. 
(68 miles) 20 150 40,000 2580 
(492ft.) 
Cost of working. 
Ruiilway, Hermes to Beaumont ... 1°00 _- — 3000 to 3800 194 to 215 
Railway from Anvin to Calais 1°00 3000 194 
1:00 — {2500 to 2600 161 to 133 


Railway, Inde et Loire... 


This would facilitate the construction of such a line and 
of all its requisite material by adopting generally esta- 
blished and adopted sizes, in standardising designs, 
patterns and models, in a similar way as American 
engineers and manufacturers have done by adopting 
standard dimensions and patterns for all parts of their 
different kinds of locomotives, bridges, machinery and 
tools, 


LITERATURE. 


Life of Sir James Nicholas Douglass, formerly Engineer-in- 
Chief to the Trinity House. By Tuomas WILLIAMS. 
London: Longmans, Green, and Co. 1900. 

To the man of ordinary capacity the energy of the genius 
seems superfluous. He cannot see the occasion for the 
unceasing application, the tireless reconsideration, the 
earnestness about seemingly unimportant matters. To 
him these things are labour lost. Yet of the truth of that 
happy observation that a genius is a person who has 
infinite capacity for taking pains, we need no better proof 
than Mr. Williams’s memoir of Sir James Douglass. It 
is the one characteristic that stands out most prominently 
in the simple story. As in so many other cases, the 
snecess of a man’s career is summed up in two words, 
energy and thoroughness. All those who were associated 
with Sir James Douglass in his work combine in ascribing 
to the same cause hisinvariable successes. It was because 
the smallest detail demanded not only as much thought, 
but as much personal supervision, as the most important 
work. His hand was as ready at the hewing of a stone 
as at the drawing board or the desk. He asked of others 
nothing that he himself could not do, and by personal 
example far more than by precept, led, rather than taught, 
his subordinates to face and overcome the difficulties and 
dangers of their occupation. 

The life story of a man endowed with a remarkable 
personality and engaged in a work which, compared to 
our every-day tasks, borders on the romantic ; a work full 
of hardships, difficulties, dangers, and isolation, can 
searcely fail to be attractive. But Mr. Williams has 
made it doubly attractive by bringing to it a simple, honest 
love for his master. The story is not marked by literary 
brilliance, but for that reason it seems more appropriate 
to its subject. A refulgent biography is as ill suited to 
a simple life &s a prince’s coat to an unsophisticated 
peasant. The profession of the lighthouse builder stands 
apart from all others on account of the dangers which 
surround it, and the rare combination of qualifications 
which it demands. With these qualifications Sir James 
Douglass was pre-eminently endowed. They were a 
heritage which his brother shares, and his son carries on 
from a father of great physical strength, bravery, and 
resource. Of this father Mr. Williams writes :—‘‘ A man 
of immense stature and build, he stood a very tower of 
strength ; his keen, glittering eye, and firm, determined 
mouth, being indeed indicative of that courage, that 
tenacity, that masterfulness, which were his leading 
characteristics. Not highly trained in the science of his 
profession, he, in the practice of it, arrived, as by 
an unerring instinct, at those correct results which 
engineers of far greater .theoretic attainments often fail 
to reach.” Sir James Douglass’ first acquaintance with 
lighthouse work was made, when, still quite a young 
man, he assisted his father in the erection of the first ill- 
fated iron lighthouse, and the second granite tower on the 
Bishop Rocks. When good progress had been made in 
the initial stages of the latter, he, with a view to bettering 
his position, severed his connection with the Trinity 
House, leaving his brother William to assist in the com- 
pletion of the work. But when in 1855 the erection of a 
new granite lighthouse on the Smalls was projected, the 
temptation to return to the adventurous life was too strong 
for him, and he gladly accepted the post of resident engi- 
neer to that important undertaking, commencing operations 
there on August 16th, 1856. The story of the erection 
of this tower is well told by Mr. Williams, and is made the 
subject of a slight digression on the development of coast 
illumination, which will not be unwelcome to the unpro- 
fessional reader. The work was carried on with such energy 
and skill, that before its completion Mr. Douglass’s 
services were retained for a more difficult enterprise. 
The Wolf Rock, situated between Land’s End and Scilly, 


the onerous nature of the work and the difficulties of its 
position, very little progress was madé in the first season, 
only eighty-three hours of actual work being accom- 
plished between March and the end of September. 
Before another season opened Mr. Walker-had died, 
and Mr. Douglass was elected to take his place, his 
brother being entrusted with the completion of the Wolf 
Tower. Mr. Douglass’s sudden promotion was unlooked 
for and unexpected, but as Mr. Williams remarks, his 
life had been a preparation for such a contingency, and 
the successful man is he who is ready to embark at the 
critical moment on the flood which leads to fortune. 

The author takes advantage of Mr. Douglass’s removal 
to the Trinity House to describe that histori¢ building, . 
and to give some account of its working, and the re- 
organisation effected by its new engineer. Passing over 
the accounts of the minor lights with which Mr. Douglass 
was connected, and the important houses on the Basses, 
we come to the principal work with which Sir James 
Douglass’s nameis associated, the demolition of Smeaton’s 
famous tower, and the erection of the new tower on the 
Eddystone. Three chapters are devoted to the history 
of this work, and are among the most attractive in the 
volume. Weare told of the sorrow with which the announce- 
ment of the necessity for destroying Smeaton’s light- 
house was received, of the attempts to strengthen it, of 
the proposal to blow away the rock, of the criticism on 
Mr. Douglass’s design, of the manner of erecting it, of 
its completion and opening by the late Duke of Edin- 
burgh in May, 1882, and of the well-deserved honour 
which the Queen was pleased to confer on its designer. 
All these things are told, and well told, in the little 
volume before us; and at this point we must conclude 
our notice of a book which is worthy of many readers, 
leaving it to them to learn direct from its pages of the 
other works that Sir James Douglass did in his day, and 
how, when sickness and death came upon him, he met 
them with the same bravery with which he had faced the 
dangers of an adventurous life. 


SHORT NOTICES. 


The Application of Klectric Motors to Machine Driving. By Andrew 
Stewart. London: 8S. Rentell and Co., Limited. 1900.—In this 
little book are collected together anumber of articles which originally 
appeared in Electricity. In the beginning chapter the author lays 
stress upon the disadvantages of multiplying steam engines and 
the advantages of using motors. In the succeeding chapter, 
methods of electrically-driving machine tools are discussed, and 
then there is a chapter on electrically-driven cranes, which gives 
some interesting data as toeconomy. Here, too, is also descri 
the action of pa tehse, for picking up objects to be conveyed 
by the crane. Chapter IV. is confined to the application of electric 
motors to printing machinery, and Chapter V. to motors in textile 
factories. Types of motors are discussed in Chapter VI., and 
motor control in Chapter VII. The book will be useful to those 
wishing to obtain an idea as to the cost and methods of electric 
driving. 

Footpaths: Their Maintenance, Construction, and Cost. By A. 
Taylor Allen. London: The Sanitary Publishing Company, 
Limited.—The author says in his preface that the special object 
of this little work is not so much to set forth ori sail anther, but 
rather to bring together in a condensed form, and for the use of 
students, the mode of construction, &c., of some of the many 
pavings now in use. There is a wonderful amount of information 
of one sort and another contained in the thirty odd pages of this 
small volume. First one reads of the laws relating to footpaths 
and the cleansing, &c., <a ; and then the different kinds 
of pavement are reviewed, and the cost of these given. At tho 
end of the book are to be found a list of clauses for specifications, 
a model ‘‘ form of tender,” and specimen quantities for a town- 

aved path. To the special class for whom it is intended this 
k will, without doubt, prove of value, and many another will 
be glad to have a book containing the information which this gives. 
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FOREIGN AND ENGLISH ELECTRICAL 
ENGINEERING. 
No, I. 
SLOW-SPEED STEAM DYNAMOS. 

WuEeEN travellers approach the same goal by different 
roads it is not generally possible to compare the routes 
taken and arrange them in order of merit, one being 
dubbed the best. The roads may be from different 
starting points. Distance may not be the only factor; 
one road may be hilly, another may have a bad surface, 
another—and this is a very important consideration— 
may be well worn by many travellers, and so familiar and 
easy that the average human sheep can hardly help going 
along it, even if it never leads to the right destination at 
all. Again, though this is generally disregarded by the 
business traveller, one road may be arid and monotonous 
and dreary, and trying to the feet ; while another is shady, 
leading through pleasant placcs, where the traveller may 
also meet interesting companions. The question of 
happiness on the road, it may be remarked by the way, is 
far too little studied by hard-working men. [If it will pay 
the least bit better he will have a works in some pait of 
the country that looks as if it, and all in it, were blighted 
under some curse; he will live where he can have no 
friends, while his wife and children are cut off from their 
kind during the best years of their life. This type of 
man likes to have a most luxurious house, while his office 
would be unfit for a pig of any taste. Yet he spends 
most of his life in this office and in bed. He takes no 
holidays if he can help it, because he wants to get on, and 
looks forward to leisure by-and-bye when things are all in 
working order and straightened out. All this is rather a 
br gia however, and we will return to our converging 
roads. 

Just as there is no best road, there is no best way of, 
say, makingmachinery. It all dependson circumstances. 
An exhibition like the French Exhibition is admirable for 
showing those that care to look the differences of ideas 
prevalent in the various countries. Perhaps we English 
are the least apt to learn. The average Englishman 
travels a great deal, and notices differences of all sorts 
from the usages to which he is accustomed; but he is 
only too apt to put them down to the inferiority of the 
foreigner, without realising that they may be better than 
his own, and that he may be behindhand. This is the 
kind of man who will frequent a foreign capital in cycling 
costume. 

An exhibition, however, shows only the manufactured 
articles, it throws no direct light on the system of manu- 
facture, or on the uses to which the manufactures are 
put. Ina few articles we propose to discuss the general 
growth and position of the electrical industry in this 
country compared with others, and to discuss not only 
differences of engineering practice, but to let our pen be 
led away into the discussion of the various conditions 
under which we work. Though these articles begin with 
electrical engineering pure and simple, a great deal that 
rises out of that subject indirectly is by no means purely, 
and is not even specially, electrical. 

The first thing that strikes any engineer is the size of 
the engines. A big steamer or a locomotive has not only 
an impressive dignity about it, it has a sort of personal 
expression ; but even a big stationary engine is impres- 
sive, and is apt to call up admiration on account of its 
size. This admiration is unfortunate, for there is no 
reason to approve of size on its own account. 

The main point of merit of an engine is low cost, and 
low cost only. It should cost as little to make as pos- 
sible; it should cost little in coal and oil, and it should 
cost little in attendance, little in repairs; and last, but 
not least, it should cost little in breakdowns. The best 
engine, of course, is the one that costs least, taking all 
these factors into account. All the items can be esti- 
mated as yearly cost by taking the interest on first cost ; 
or all the items can capitalised, it does not matter 
which. The first cost of the engine is of less moment 
than is generally realised. An increase of first cost that 
will give a small decrease of coal and oil consumption 
will easily pay its interest out of the saving. The first 
cost is, therefore, not a serious question if it produces 
high efficiency as a result. The efficiency is very im- 
portant. But there is a curious anomaly about efficiency. 

Between the boiler and the lamp the efficiency is 
watched with the lynx-eye of the miser, but as to the 
efficiency of the boiler and furnaces, or of the lamps, 
nobody cares a bit. Many boilermakers—in fact, many 
of the old-fashioned engine makers—do not know what 
their plant will do. If, in the case of boilers, data as to 
performance are asked for, all the boilermakers can 
as a rule say is that their boilers are made of such and 
such material, and are riveted so and so, and have a 
grate area of this, and are tested up to that; and that 
they are better than any other boilers. As to their 
performance at given pressure, in pounds of dry steam 
per pound of any standard coal, they have no idea what- 
ever. Such questions they consider are irrelevant 
and unpractical ; and no one who really knew anything 
about boilermaking would ask “them. Unfortunately 
some of our large Lancashire engine builders are no better. 
They will guarantee their engines to be as good as other 
people’s, and much better than any new-fangled light- 
speed contraptions ; but as to any definite statement of 
water consumption, that is mere scientific fiddle-faddle. 

The cost of attendance is far too little considered. In 
buying an engine it is most important to know how man 
men are needed, and the capitalised cost of the attend- 
ance should be reckoned as part of the first cost. A 
well-known Tyneside chemical manufacturer used to 
offer a thousand pounds to any one who could invent or 
scheme something which got rid of one Irishman. A 
chemical works Irishman is paid low labourer’s wages ; 
apart from questions of nationality, it is worth about 
fifteen hundred pounds to get rid of one Englishman. 


As to first cost, it would seem that the continental low- 
speed engine must be very expensive. Generally there 
is very complicated valve gear, and nothing seems to be 
worked direct. The motion to a valve from the shaft 
comes through a collection of rocking shafts, and levers, 
and gear that must cost money. The Germans love 
simplicity somewhat more than the French; but that 
is all that can be said. 

As regards superintendence, this elaborate must 
take up a good deal of time, and must therefore be ex- 
pene: but though it sounds paradoxical to say so, less 
abour is spent on cleaning engines on the Continent, 
because they are kept so clean. In many cases in Eng- 
land you find engine-rooms kept perfectly clean with 
everything polished, and everything spic and span; but. 
abroad this is nearly universal. If engines are kept in 
this state, in rooms free from dirt, it takes less to keep 
them clean than when they are in an untidy and dusty 
engine-house. 

As to efficiency, the old idea was that a slow-speed 
engine must be more efficient; but there was never any 
very clear reason why. The advantage was supposed to 
be inherent in a slow-speed engine, because it was slow. 
Perhaps there was also the idea that the bulk of the 
steam was farther away from the cylinder walls, and was 
therefore cooled less in that way. A high-speed engine 
with four times the piston speed runs its steam through 
quicker, so that the steam may be considered as running 
through a pipe half the diameter, at four times the 
velocity. The low-speed advocate, however, will say 
this is not a fair comparison, as the piston speed of slow 
engines is often quite high; the high speed engines 
having short cranks. In this case the chief difference 
would be that the high-speed may have more grades of 
expansion. But the high-speed engines, having several 
cylinders working on to each crank, must often consist of 
several independent engines working on to one shaft, so 
that you have two or three small power enzines instead 
of one large one. As regards efficiency, it seems to come 
praetically to this, that either kind of engine, if carefully 
designed, and what is almost more important, accurately 
made, will give about as high efficiency as can be 
obtained. 

As to attendance, a closed-in engine, other things being 
equal, obviously needs less attention than an ordinary hori- 
zontal or marine type, and if each attendant saved is re- 
garded as £1500 less engine cost, this one item may easily 
turn the balance. The question of attendance may be some- 
what deceptive, however, as a large engine with many ex- 
posed parts, which all have to be lubricated by hand, may 
take very little attendance if it is in a clean engine-room 
where there is little dust and grit. The complete absence of 
dust and grit at sea is a circumstance in favour of 
marine engines, whose importance is not, perhaps, always 
realised. 

The engine for electric generation must not be con- 
sidered apart from the dynamo. In old days the engine 
worked a countershaft, and the countershaft worked the 
dynamo. The loss of efficiency was very serious, and 
fairly high-speed engines were introduced, which drove 
by a single belt. This arrangement was chiefly in vogue 
in the United States, where it was known as “direct 
driving.” Porter Allen, and Armington and Sims, 
and other fast- running engines of similar types, 
were used. The Pearl-street station in New York in 
1882 had engines of this type coupled direct to dynamos, 
and the Edison installation in Holborn followed suit. 
Curiously enough, this system went out of fashion, and 
its advantages were overlooked, or forgotten. One 
reason, no doubt, was the high cost of the dynamo; to 
run a machine slow, and get a small output out of a 
large and expensive machine, was too extravagant. We 
are indebted, oddly enough, to ignorance and prejudice 
for the re-introduction of direct driving. While central 
station work was in abeyance for legal and other reasons, 
ship-lighting was going ahead. The usual arrangement was 
an alternator and a little exciter, driven by belts from an 
engine, the whole being fixed in the little spare space gener- 
ally found on the port side near the discharge valves. But 
marine engineers objected to dynamos running at anything 
like a thousand revolutions a minute. They were accus- 
tomed to sixty, or even seventy,and they knew very small 
engines might go faster, but they knew nothing about 
machinery running at a thousand ; they were not accus- 
tomed to it, and were not going to begin at their time of 
life. It was also impossible to teach marine engineers 
anything about electric machinery. The direct-coupled 
engine and dynamo thus came into use again, not because 
it was better, but because marine engineers had a 
religious—or more generally irreligious— objection to high 
speeds; and large numbers were supplied to the 
Admiralty. From this the direct-coupled central station 
dynamo developed. On the Continent about the same 
time, the slow-speed direct-coupled machine came into 
use. 

The engine must not be considered by itself—the 
dynamo is also important. It is often urged that a large 
slow-running dynamo really costs no more than a high- 
speed machine giving the same output. This ‘statement 
is absurd on the face of it. Take a machine that consists 
of about a hundred little field magnets stuck round a fly- 
wheel. Make the fly-wheel half the diameter, with half 
the number of poles, and armature to match, and run at 
twice the angular speed. The output is the same as 
before, the fly-wheel action is more than before, as the 
engine gives twice as many impulses per second, and the 
internal losses of the machine are halved. The cost of 
the machine as a whole is more than half the former cost, 
but not much more. As a machine the smaller high- 
speed dynamo is thus very much better. We may go 
still further, and make the machine four times as fast, 
and a quarter of the diameter, and we get a quarter of the 
inbeeaie losses, and little more than quarter of the 
losses. This comparison, however, is not really fair, 
because we have assumed equal — speed. 
This is not a fair assumption, because the effect of centri- 
fugal force is greater at a given peripheral speed when 


the diameter is smaller. If in the large machine the 
design was such that the centrifugal force only gave a 
reasonable factor of safety, the small machine on the same 
lines may be unsafe. In that case the small machine 
must be specially designed to deal with its greater centri- 
fugal force. The question of special design to cope with 
centrifugal force does not generally come in, especially 
in the case of dynamos with buried conductors. Where 
the difficulty of dealing with the greater centrifugal force 
in the small high-speed machine does not come in, the 
advantage is very much with the small high-speed dynamo, 
both as to cost and efficiency. 

But suppose there is difficulty in making the small 
machine, according to our example a quarter of the dia- 
meter, run at four times the speed, it may be made 
longer axially and run slower. There is still a great 
advantage in the smaller machine. Many makers, how- 
ever, say: ‘‘ We have made both machines, and there is 
no use theorising; we find in practice that the slow-speed 
machine costs no more than the high-speed dynamo of 
the same output.” This may be granted in many cases, 
but let us look at the cause. It was taken as a sort of 
article of faith that a drum armature should be long in 
proportion to its diameter. Gramme machines were 
sometimes made short and large, but generally the 
Gramme was affected by the evil influence of the drum. 
The long armature was kept in vogue still more by the 
fashion for large two-pole drum dynamos, made to fit 
Willans engines. These machines are almost peculiar 
to this country. In making slow-speed fly-wheel machines, 
however, makers have been led to design dynamos which 
are exceedingly short axially in proportion to their 
diameter. If a given output is chosen at a given speed, 
and many dynamos designed to give it, it will be found 
that increasing the diameter and decreasing the length 
give the better results within limits that are outside those 
of ordinary high-speed dynamo design. 

Be that as it may, the continental practice is to have 

large slow-speed engines and fly-wheel dynamos. The 
English practice is in a transition state. A few years ago 
it was practically high-speed engines and dynamos, but 
there is a growing movement in favour of the continental 
type. 
Where are one or two minor points that deserve con- 
sideration. One of these is the question of excentric 
pull in large multipolar machines when not mounted 
quite true. Suppose a machine is 30ft. in diameter, and 
has a clearance of jin. If its bearings settle down, say, 
zyin., which is not much, each air gap is altered 4 per 
cent., or one air gap is 8 per cent. less than the other, so 
the magnetic “lao one side is not far off 20 per cent. 
greater than the other; and as the magnetic pull in these 
cases is serious, this tends to cause further settlement. 
In practice no trouble arises from this, as there are 
several elements tending to reduce the evil. In the first 
place, if the gap is 4in. in a 30ft. machine, the magnetic 
circuit is choked in the iron in addition, so that the 
induction does not vary inversely as the air gap, or any- 
thing like it. In order to get good regulation the gap is 
generally made as small as is consistent with not too 
great armature reaction, and the field is regulated by 
magnetic saturation somewhere in the iron part of the 
circuit. Next, in most cases of alternators the field 
magnets revolve, and it is questionable whether the field 
magnets can respond to changes of air gap quickly 
enough. 

In the case of direct-current machines there is another 
danger, and that of a much more serious nature. Take 
a much Jess extreme case, and suppose the armature is a 
hundredth of an inch out of truth, the effective gap 
being lin. This means that one side of the arma- 
ture gives 2 per cent. more pressure than the other. 
As the sides of the armature are in parallel, and as the 
resistance loss in a large machine is much less than 1 
per cent., this means that one side of the machine is 
developing a large current, which is partly running back- 
wards on the other. This would increase the armature 
loss very considerably ; it would in an ordinary machine 
easily add a constant armature loss equal to, say, 50 per 
cent. of the full load armature loss. This is a constant 
addition, as the two losses do not follow a square law. 
The total loss is the sum of the two losses, not the 
square of the sum of their roots. It is so difficult to 
mount large machines accurately within a hundredth of 
an inch that probably this loss exists in most of the 
large multipolar machines on the Continent. We have 
carefully examined the bearings in some large station 
machines that have been running some time, but found 
no sign of settlement, as the bearings are well kept, 
and the shaft seems to run always on a film of oil 
without touching the metal; but even then it is im- 
possible to set and keep these Jarge machines within a 
hundredth of aninch. The deleterious action is doubt- 
less reduced to some extent by armature reaction. 

Some of the engines have a fly-wheel at one end of the 
shaft, and the dynamo at the other. This seems a very 
bad arrangement. It looks balanced no doubt, but it is 
no use appealing to the eye without appealing to the 
brain behind it. The result of this arrangement is that 
the fly-wheel is always applying torque to the crank shaft 
first one way then the other. Worse than this, two fly- 
wheels—of which one may be an armature—connected 
by a springy crank shaft have a torsional vibration 
frequency of their own, and if load variations due to 
limiting of parallel alternators, or other cause, happen to 
synchronise with the vibration frequency of the fly- 
wheels and crank shaft, disaster may result. We know 
of no case of this, however. 

If the fly-wheel is at one end of the crank shaft, the 
crank shaft can never be called on to transmit more 
torque than that due to the engine at fullload. The 
Glasgow complaint that certain English makers could 
not make engines strong enough for traction work is 
absurd, for if a sudden load comes on a dynamo, the 
extra energy is — by the inertia of the armature or 
fly-wheel, and not by the crank shaft at all. The crank 
shaft gets no extra stress whatever, 
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THE THAMES PASSENGER STEAMBOAT 
SERVICE. 
No. I. 

In late issues of this journal attention has been directed 
to the particulars of a scheme which the London County 
Council have formulated for establishing a service of pas- 
senger steamers on the Thames; and an opinion was 
offered as to the conditions that should obtain to give 
any such service a chance of success. The proposal to 
establish such a service on our river is, of course, no news 
to our readers, many of whom have lived through times 
‘that have witnessed several such attempts, most of which, 
however, have in the sequel, from various circumstances, 
failed of securing permanency or success, and resulted 
in leaving us without even the semblance of what can 
properly be called in any sense a “‘ steamboat service.” 

It is not, however, the purport of this article to discuss 
the chances of success or otherwise that may attend the 
proposed scheme of the London County Council, but 
rather to inform the present generation of our readers 
as to the origin and history of the late passenger 
steamboat traffic on the river, and the kind of ves- 
sels and machinery that have from time to time been 
in use in carrying it on. Before doing so it will, we 
think, be of interest to many of our readers to know how 
the passenger traffic of what has been called the “* water 
highway of the world” was carried on prior to the 
advent of the passenger steamboat upon it. 

To explain this we need not go back to the time of the 
Roman invasion of the country, as long prior to that event 
the Thames had formed an important channel of communi- 
cation between the aborigines of Britain and the Pheenician 
traders, between whom the traflic carried on would appear 
to have been to their mutual advantage, but we shall 
content ourselves with that later period of the river’s 
history when, in the reign of Henry VIII.—1514—the 
Worshipful Company of Watermen was first founded, 
and bluff King Hal found it necessary to pass a law for 
the better regulation of watermen and their fares, it being 
then recorded, ‘that it had been a laudable custome 
and useage, tyme out of minde, to use the river in barge 
or whery bote”; from which record it will be gathered 
that the first employment of bargemen, wherrymen, or 
watermen upon the Thames was so remote that it could 
not be traced to its origin. 

Now, the modern reader must not confound the 
‘*‘barge,”’ or even “ bote,” of this far-off time with the 
floating structures known by those names on the Thames 
at the present day. Until the introduction of coaches, 
the Thames barge and boat were the only means of convey- 
ing royalty and the public between the ancient palaces of 
Windsor, Sheen, Hampton, Westminster, Whitekall, and 
the Tower, Greenwich, &c., as well as affording access to 
and from the splendid mansions of the nobility and gentry 
which then graced the river's banks, most of which man- 
sions had water-gates and stairs leading to the river, 
with barges and boats attached to them. 

At that time a body of ‘‘ bargemen”’ formed part of the 
Royal household, were dressed in a royal livery provided 
by the Crown, and were employed in carrying the Royal 
Family on the river when required. In those days also 
most of the peers of England, nobility and gentry, kept 
their own barges on the Thames, many of which, by the 
money lavished upon their embellishment, were made 
highly ornate and beautiful; their owners vieing with 
royalty and each other in the splendour of their barges, 
the number of bargemen and watermen in their service, 
and the magnificence of their liveries and badges. At the 
present time, we believe, some thirty-six or more free- 
men of the Watermen’s Company have the honour of 
holding the appointment of watermen to her Majesty 
Queen Victoria; and it is not so many years since 
pageants, processions, and other amusements took place 
on the Thames, and presented a very gay and picturesque 
appearance. 

At the earlier period above referred to, all persons who 
were appointed royal watermen, or watermen to peers, 
members of Parliament, or the Government Board, who 
kept barges for the conveyance of themselves and officers, 
with the watermen of the Corporation of London and their 
officers, as well as those employed by the Livery com- 
panies, had always been allowed protection by the Lords 
of the Admiralty from being ‘ pressed’’ to serve in the 
Royal Navy, except on occasions when sailors were 
urgently required for such purposes ; such protection being 
limited according to the rank of the employer. On the 
appointment of such persons, they were registered as 
duly qualified to act as ‘“‘ watermen”’ by the Watermen’s 
Company. 

Now, it is possibly not known to all present-day 
travellers to and from London, that so far as the progress 
made in the carriage of passengers by steamboat on the 
Thames was concerned, the Watermen’s Company was 
its béte noir, for from its foundation in 1514 till long 
after the advent of the steamboat on the river, all 
belonging to it seem to have claimed a presumptive 
right to appropriate the whole of the passenger traffic to 
themselves ; and had it not been for the persistency of 
the several steamboat companies as they came into 
existence in upholding their right to share it, that traffic 
would still be in the hands of and exploited at the will 
and discretion of the Thames watermen; for if the 
history of this Watermen’s Company be traced through 
the stretch of time between 1514 and 1815 it will be 
found to be one long continued opposition to the carry- 
ing on of the passenger traffic on the river, except by 
means of their own oar, or wind-impelled boats. 

The kind of boat provided for the conveyance of pas- 
sengers on the river in the early part of the eighteenth 
century, or some time before the first passenger steam- 
boat appeared on the Thames, was known as a “ tilt boat,” 
and may be thus described:—It was an open boai of 
wood construction, clincher built, and of such dimensions 
as enabled it to carry, in addition to its crew, some nine 
or ten passengers. It had a single mast, forward of which 
sat the rowers, open and exposed to the weather, and 


abaft the mast up to the helmsman the boat was covered 
with a ‘tilt’ of thin boards or canvas, supported on 
semi-circular hoops, but open at the sides. Under the 
“‘ tilt’ sat the passengers, who were accommodated every 
tide with clean stfaw laid over the bottom of the boat, on 
which they reclined, a long rug or blanket being provided 
to cover them in cold or bad weather. 

Although such accommodation would be little appre- 
ciated in these days, during the last century—1700-1800 
—this was the mode of travelling on the Thames favoured 
by the general public ; the boats in use between London 
and Woolwich not being allowed to be of less than 
three tons burden, or permitted to carry more than ten 
passengers. In 1737 the fare by such boats had been 
increased from 2d. each person—money values at that 
time being many times higher than at present—to 6d., 
but in 1789, in consequence of much better accommoda- 
tion being provided, passengers generally paid 1s. The 
boats sailed with the tide, and occupied about three hours 
on the journey. 

Of the “ barge,” or water conveyance favoured by the 
“higher classes” at this time, we will give later on an 
illustration of the type in use by the average gentlefolk ; 
in which a less expensive style of fitting and ornamenta- 
tion was adopted than in the more ornate and highly- 
gilded craft of the nobleman. 

Gravesend, the down-river terminus at this time of 
Thames passenger traflic, having become a favourite 
pleasure resort of Londoners, the numbers visiting it 
continually increasing, a great improvement was made 
in the passage boats and sailing vessels running between 
the two places. The following advertisement of one of 
the improved sailing vessels which was put on this, 
which was known as the “long ferry ’’—London to 
Gravesend—in 1789, will be interesting to our readers. 
The vessel was built by a Mr. John Dominy, of 
Gravesend. 

GRAVESEND PASSENGER YACHT. 

Mr. JoHN Dominy, of Gravesend, begs leave to acquaint ladies 
and gentlemen as would wish to take an excursion from London to 
Gravesend, that he has built a new and commodious yacht, called 
the Princess Royal, fitted up in an elegant manner for the recep- 
tion of genteel und creditable people only, which will sail to-morrow 
morning at six o'clock, and continue sailing during the season, 

(AT ONE SHILLING EACH PASSENGER. ) 
The master to be spoken with at the Dark House, and Gun 
Tavern, Tames-street. 
It is Mr. Dominy’s fixed intention to carry no HOP-PICKERS, or people 
GOING A-HARVESTING, ON ANY ACCOUNT WHATEVER. 


From this announcement readers will note that on a 
water excursion of a few hours’ duration, a hundred years 
ago, a choice of passengers was a matter thought worthy 
of public notification. 

Although little or nothing had been done on the 
Thames in the application of steam power to the pro- 
pulsion of boats up to the time of the bringing out of 
the Princess Royal sailing yacht by Mr. Dominy at 
Gravesend, it is a remarkable coincidence that at this 
identical date—1789—a very successful trial took place 
on the Forth and Clyde canal with a twin boat impelled 
by paddle-wheels driven by a pair of steam engines, a 
speed of between six and seven miles an hour having 
been obtained with her. An attempt had certainly been 
made to apply steam power to boat propulsion on the 
Thames before this date, as in 1783 an experiment 
which attracted much public notice had been made to 
propel a boat between Temple Stairs and Westminster 
Bridge, but failed of accomplishment. Its propulsion 
was to have been effected by motion being given to a set 
of oars on either side of the boat, the power being derived 
from steam. 

Like other innovations on so-called “ established ”’ 
methods of action in this country, we have the evidence 
of Fulton—the pioneer of steam navigation in America 
—as to the introduction of river steamers in England, 
for he says, in 1811—some nine years after the successful 
trial of the Charlotte Dundas in Scotland—‘I en- 
deavoured to introduce river stesm navigation in England, 
but I found there existed a strong conviction that it 
would not answer in this country; the most eminent 
engineers saying :—‘ We don’t doubt the success of steam 
boats in the aes & rivers and harbours of America, but in 
our small rivers and crowded harbours they will never 
answer,’ and I was advised to relinquish the attempt to 
introduce them, as it would be a waste of time and 
money to no purpose,” and it was not till after some 
5000 tons of steamboats had been launched onthe Hudson 
that conviction came to the public mind in England that 
steam navigation would answer here. As if to confirm 
this, in January, 1815, the following advertisement 
startled both London pleasure-seekers and the watermen 
and lightermen of the Thames :—‘ The public are respect- 
fully informed that the new London steam engine packet 
the Margery will start precisely at 10 o’clock on Monday 
morning, the 28rd instant, from Wapping Old Stairs, near 
the London Dock, to Milton, below Gravesend, and will 
return from thence at the same hour on the succeeding 
morning, to the same stairs. The said packet having 
superb accommodation, passengers and their luggage will 
be conveyed to and fro with more certain speed and 
safety than by any other conveyance by land or water, 
and on reasonable terms.” The fares charged were, 
chief cabin, 4s., fore cabin, 2s. But here the Watermen’s 
Company stepped in. The captain of the boat not being 
a “freeman” of that body, was deposed from the com- 
mand, and another man who was such was made master 
of the vessel. The passengers also were all embarked and 
landed in waterman boats at Gravesend. 

Now, although the Richmond, designated a “steam 
packet”’—a vessel of only 50 tons burden, with a single 
engine of 10 horse-power of the bell crank lever type, 
supplied by steam from a small flue boiler—had, in the 
year previous to the advent of the Margery, been running 
between London and Richmond with little success, she 
having eventually burst her steam pipe while return- 
ing to Richmond, the Margery has been generally 
considered the first passenger steamer on the Thames. 


She was built, however, in Glasgow in 1813, and was 
subsequently brought round to London in the following 
year. There are no authentic particulars obtainable as 
to her actual dimensions, but it is on record that she 
was of 70 tons burden, of wood construction, clincher 
built, and was propelled by two paddle-wheels fitted on a 
shaft—athwartships—carried in brackets projecting from 
her stern. These two wheels had radial arms, each fitted 
at its end with a float of the shape of a duck’s foot. The 
shaft carrying the two wheels was driven by a 14 horse- 
power engine of the bell-crank lever type, and when in 
motion the paddles caused a great deal of splashing, as 
they were quite uncovered. Occasionally, when the boat 
was under way, the duck feet came in contact with a 
laden boat, when one or more of them were broken off, 
causing a delay of the vessel until a jury-duck foot could 
be fitted. It is on record that this steamboat never 
worked for more than three weeks at a time without 
repair, and was, consequently, after running three 
months, finally withdrawn from the station. 

The Margery was succeeded on the Gravesend route by 
the paddle steamer Thames—tirst called the Glasgow. 
This vessel was built at Port Glasgow by Wood and Co., 
the builders of the Margery, in 1813. She was 72ft. 
long, 15ft. beam, and 74 tons burden, fitted with a single 
engine of 16 horse-power. After completion she was in 
use on the Clyde for two years, and was then navigated 
from there to Dublin, encountering on the passage much 
bad weather, but without material accident to hull or 
engine, and thence was brought round to London. 

In Fig. 1 we give a view of this vessel .at sea in a gale 
off Port Patrick, weathering the coast under her steam 
power. Readers will note her as a remarkable looking 


Fig. 1—-CSTEAMER THAMES, 1813 


craft, thanks to her lofty funnel being made to serve as a 
mast, on which, when the wind was favourable, was 
carried a large square sail, as well as the two staysails 
shown. The vessel was of wood, clincher built, and was 
propelled by two side paddle-wheels, driven by a single 
bell-crank lever engine, supplied with steam at 2} Ib. 
above atmospheric pressure = a wagon boiler. 

After arrival in the Thames, the vessel was lengthened 
5ft. with a new sharp bow, and her name changed to the 
Thames. She became the property of several persons, 
who in 1815 established a private company to run a 
steamer between London and Margate. Her original 
cost was £2500, of which £1200 was for the engine and 
boiler. Her new owners subsequently improved her by 
fitting her with new propelling machinery, bringing up 
her cost to £4050. 

In the following year—1816—the Regent, a vessel of 
112 tons burden, built at Rotherhithe, and fitted with 
engines of 24 horse-power by Messrs. Maudslay, for the 
Margate station, being a much larger than and superior 
vessel to the Thames, the latter was withdrawn, and 
ran between Gravesend and London. The Regent’s 
engines were of the bell crank lever type, with cylinders 
20in. diameter and 2ft. 8in. piston stroke, the bell cranks 
and paddle shaft being of cast iron. These engines 
drove a pair of paddle-wheels, 10ft. diameter and 5ft. 
wide, at thirty revolutions a minute, and were supplied 
with steam by a flue boiler placed amidships, fore and 
aft, between the engines. The vessel was, how- 
ever, accidentally destroyed by fire on July 2nd, 1817, 
making a vacancy on the Margate station, of which 
the proprietors of the Sons of Commerce, a new vessel 
that had been built for the Gravesend to London passage, 
availed themselves, and the success of this vessel so en- 
couraged her owners that they at once built the Favourite, 
and in succession the Eclipse, Venus, Albion, Dart, and 
Magnet, vessels ranging from 160 to 300 tons burden, 
with from 40 to 140 horse-power engines, their appearance 
covering the time between 1818 and 1826. 

In Fig. 2 we give an illustration of the Sons of 
Commerce, the temporary successor of the Regent 
on the Margate station until the completion of the 
Favourite, a vessel of twice the tonnage and power. The 
subject of our sketch was built at Blackfriars in 1817, she 
was 87ft. long on the keel and 14ft. beam, of oak, carvel 
built and copper fastened—a powerful, strongly-built 
vessel. She was engined by the Butterly Company with 
a single engine of 20 horse-power, having a cylinder 27in. 
diameter with a 2ft. 6in. piston stroke ; the engine being 
of the half side lever type. The vessel had very con- 
venient passenger accommodation, and her recorded 
speed was ten miles an hour by her engine power alone, 
unassisted by wind or tide. She frequently made her 
voyage to Margate in weather too stormy for other 
vessels to venture out. 

While the Sons of Commerce was employed between 
London and Margate, another party introduced the 
Majestic on that route, and afterwards the Victory and 


Hero steamers, but the venture not being successful thi 


boats were eventually sold to other persons, 
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At this juncture the first bond fide company of pro- 
prietors of London river steamboats was established, and 
commenced operations with the Sons of Commerce-and 
the Thames, withdrawn from Margate. These two 
vessels ran alternately between London and Gravesend, 
the announcement being made as follows :—‘“‘ Gravesend 
and London Steam Packets. Sons of Commerce and 
the Thames. One of these favourite vessels will leave 
the Tower Stairs for Gravesend, and the other will leave 
Gravesend for London, every morning at 8 o’clock and 
every afternoon at 4 o'clock, Saturdays excepted. Both 
vessels will leave the Tower Stairs every Sunday morn- 
ing for Gravesend, one at 8.30 a.m. and the other at 
' 9 a.m., and return from Gravesend in the afternoon.” 

Now, in the first application of a new motive power 
such as steam to the propulsion of floating vessels, it of 
course followed that the most efficient ome of applyin 
the propelling agent, the paddle-wheel, had to be arrive 
at. Whether it would be most effective on the sides, at 
the stern, or in the middle of the vessel to be propelled, 
became a matter for determination at the very commence- 
ment of river steam navigation. The Margery, the first 
vessel plying for hire on the Thames, had her propelling 
wheels applied at her stern; the two succeeding vessels 
had side wheels; and it was left for the next built pas- 
senger boat to the Sons of Commerce, viz, the London 
Engineer, built at Rotherhithe in 1818, and engined by 
Maudslay, to essay a trial of the paddle-wheel placed 
centrally in the inside of the hull; the paddle race, or 
space in which the wheel revolved, being cut out of the 
middle of the boat, and the wheel hung in it and boxed 
over, the channel fore and aft of the wheel being for the 
influx and efflux of the water. 


\ 


Fig. 2-STEAMER SONS OF COMMERCE, 1817 


On Rapienebes 24th, 1897, we gave an outside view of 
this rather remarkable-looking vessel as she ee 
afloat, and on October 15th of the same year a plan and 
sectional elevation of her showing the arrangement of 
her cabin accommodation and machinery space. She 
was 315 tons burden, 120ft. long, 24ft. beam, and drew 
5ft. of water. Her propelling machinery consisted of 
two bell-crank lever engines of 70 horse-power collec- 
tively, situated on the port and starboard sides of the 
vessel, each of which drove one of the two paddle-wheels, 
which were 12ft. 6in. in diameter, placed side by side in 
the middle of the vessel, at 28 revolutions a minute. 
Steam was supplied by three single furnaced copper 
boilers of the flue type anne side by side, as shown in 
plan, which were worked at a pressure of 5lb. per square 
inch above the atmosphere; a very high funnel being 
fitted to create a sufficient draught to the fires. In 
passenger accommodation the London Engineer was 
sumptuously provided, her forward and after saloons being 
lofty, well ventilated, and fitted with every comfort and 
convenience. To show the increase in number, size, and 
power of the passenger steamboats brought into service 
on the Thames, in the ten years following the introduc- 
tion of the Margery, we give in tabulated form below 
some interesting particulars in reference to them :— 


Steamboats put on the Stutions between 


incident was related, we give it verbatim from the record, 
which is as follows :— 


In the year of our Lord eighteen twenty-two, 

Our worshipful Rulers, their duty to do, 

Set out with their hearts so light, gay, and merry, 

Regaling themselves with beef, beer, and sherry. 
Derrydown, &e. 


They landed at Hampton to rest from their labours, 
And thought themselves safe with such excellent neighbours ; 
But the cook, not contented with roasting their dinner, 
Had very near them every sinner, 
Derrydown, &c. 
In the dead of the night, when all mortals lie quiet, 
These heroes were roused by a terrible riot. 
The landlord cried out, ‘‘ The house is on fire! 
Come out in your shirts, or each man must expire.” 
Derrydown, &c, 
In the kitchen assembled these Rulers so brave, 
Who never were daunted on fresh water wave ; 
To the waves they betook them to quench their disaster, 
The landlord cried, ‘‘ Go it, boys—faster and faster.” 
Derrydown, &c. 
(To be continued.) 


THE ATLANTIC RECORD. 


THERE is an interesting contest in progress for su- 
premacy in Atlantic steaming, which is deserving of the 
very close attention of English shipbuilders and ship- 
owners. The contest is between two German steamers 
—the Kaiser Wilhelm der Grosse of the North German 
Lloyd Company, and the Deutschland of the Hamburg- 
American line. There was a time when we were an easy 
first in steaming across the Atlantic, when there was no 
vessel of any other nationality which was to be mentioned 
in the same category with our leading Cunarders, and 
when the construction of * greyhounds ” was apeculiarly 
English industry. The time may come again—there is 
no good reason why it should not—when we shall once more 
be in front ; but the building of abnormally swift merchant 
vessels is no longer our exclusive privilege, and from one 
point of view it seems not creditable that the Germans 
should have held the record for nearly three years past, and 
that the advent of the Deutschland makes it still more difii- 
cult for us to regain our old position. The Kaiser Wilhelm 
made it quite clear from the very start that she was going to 
prove a serious rival to the fastest English steamer on the 
three oceans. Her appearance was very industriously 
heralded in advance ; and unusual anticipatory interest 
attached to her because she was the first vessel of exclu- 
sively German construction for which a new Atlantic 
record was confidently predicted. Her builders set them- 
selves to produce the biggest as well as the fastest mail 
steamer afloat, and they succeeded, though beaten since on 
the score of length by the Oc2anic. On her maiden voyage 
from Southampton in September, 1897, the Kaiser 
Wilhelm maintained an average speed of 21°39 knots, 
covering 3050 knots in 5 days 22h. 30min. Return- 
ing, she reached Plymouth in 5 days 15 h. 25 min., 
giving an average of 21°87 knots. She did not cross the 
Atlantic in 1897 from point to point in as short a time as 
the Cunard vessels, but allowing for the difference of eleven 
and one-third hours in favour of the Queenstown as 
against the Needles route, she beat the Lucania’s best 
eastward run—that of October, 1894—by 2 h. 50 min. 
In 1898 she did, still better things. Going westward in 
March, she attained an average speed for the trip of 
22°29 knots an hour, and two months later did nearly as 
well with 22°07 knots in the same direction; while, 
coming eastward in July, she reached 22°51 knots an 
hour, and in August she covered 1609 knots in three days, 
giving an average per hour of 23°15 knots, thus justify- 
ing the claim of her owners that she had ‘ beaten al) pre- 
vious records for long-distance steaming.” Last year 
she reached an average of 23 knots for a whole voyage, 
going westward in November, when she covered the 
3050 knots between the Needles and Sandy Hook in 
5 days 17h. 27 min. It was argued at first by those 
good people who did not like to see a mere foreigner 


beat the English best that the leading Cunarders and 


Richmond and Ramsgate, 1813--1822. 


Name | Tonnage. | H.P. | Station, By whom built. Engineers 

1813 | Margery 70 14 | Gravesend | Wood, Port Gleagow Robertson 
1813 Thames | 74 16 | Do, Cook 

1814 Richmond | 60 | 10 | Richmond | Lepingwell, Yarmouth Maudslay 

1815 | Hope | 45 | Lawrence, Bristol Johnson 

1816 Regent | 112 24 Margate Courthorpe, Rotherhithe Maudslay 

1816 Majestic | 90 mi} Do. ' Court, Ramsgate Dixon ~* 

1817 Britannia : | 70 15 Southend Titterton, Stockwith ee ones 
1817 London | 7 14 Richmond Searle, Westminster s 

1817 Sons of Commerce 80 20 Gravesend Lafort, Blackfriars Do. 

1818 London Engineer 315 70 Margate Brent, Rotherhithe _ Maudslay 

1818 Favourite 160 40 Do. Lafort, Blackfriars Boulton and Watt 
1818 Victory 160 40 Do. Evans, Rotherhithe ixon 

1819 Eclipse 190 60 Do. Brent, Rotherhithe Boulton and Watt 
1820 i 67 15 Richmond Evans, Rotherhithe Do. - 
1821 Venus 300 70 Margate Evans, Rotherhithe Do. 

1821 le 170 40 Ramsgate Brocklebank, Deptford Do. 

1821 Albion 197 100 Margate Evans, Rotherhithe Do. 

1821 Swiftsure 105 30 Gravesend Wallis, Blackwall ' Do. 

1821 Hero 233 100 Margate _| Baukham, Medway Do. 

1922 | Sir J. Yorke 100 30 and) Joliffe and Co., Chester | Butterley Company 
1822 * Royal Sovereign * 220 100 Ramsgate Brocklebank, Deptford Do. 


As the additional steamboats on the river, and the 
introduction of cabs and other vehicles from Paris and 
elsewhere, were found to interfere considerably with 
the river watermen’s labour and earnings, the Court of the 
Watermen’s Company went the round of the stairs and 
‘ plying ”’ places on the Thames, to see how matters were 
faring with the watermen. While doing so in July, 1822, 
an accident occurred to the Rulers of the Court, which is 
recorded in the “ Plying-place Book” for that year, and 
as it will no doubt amuse and interest our readers to know 
what happened to so august a body, and to note how the 


White Star liners were never driven at their highest 
speed, and that the Germans, in their’ eagerness to 
establish a record, were shaking the irivets out of 
their steamer, and that in -due course the bottom 
would drop right out of her. Concerning the first point, 
we say nothing further than this, that the Lucania’s 
best average speed for a voyage was 22°01 knots, and 
the Campania’s best 21°88 knots; that there is a 
| margin of.a full knot between the best of these and 
| the best of the Kaiser Wilhelm ;° and, further, that the 


German vestel has quite frequently beaten the Cunard 


record steaming times, while these steamers, if we mis- 
take not, seldom reach anything like their record times 
nowadays. Comment on the other point is obvious. 
The North German Lloyd Company may be supposed 
to know the ultimate penalty that attaches to 
overdriving its steamer, and-it is, therefore, scarcely 
likely to undertake a risk. Moreover, the Kaiser 
Wilhelm manages to keep up, for during this month 
she has come over to Cherbourg, 3184 knots, at an 
average speed of 22°89 knots. The only vessel which 
can rival her—apart from the Oceanic, whose full steam- 
ing capacity has not apparently been tested—is the 
Deutschland, a vessel described a Count von Bulow at 
her launch in January as “the mightiest ship in the 
world.” In connection with this matter something 
depends upon the meaning of “ mightiest,” but there 
can be no question that the new Hamburg-American 
vessel is an invaluable acquisition to the German mercan- 
tile marine. She has not been long on the waters, but 
there is no mistaking the significance of her times 
hitherto. In July, on her first voyage, she steamed 
from Plymouth to New York at an average speed of 
22°42 knots, and created a record of 5 days 15h. 46 min. 


.| for that route. On the homeward voyage she kept up 


an average speed of 23 knots, and beat the Kaiser 
Wilhelm der Grosse’s first.return voyage to the same 
port by 1h. 19min. This speed she has exceeded, 
coming over in 5 days 11 h. 45 min., or well over 
28 knots an hour on the basis of distance covered. She 
was built to steam an average of 23 knots, and to be 
capable of steaming 234 knots. She has accomplished 
the first object, and may be said to have virtually accom- 
a the second. We hear about her the stories of 
ard driving which were circulated about the other 
German steamer, but they may be ignored. The 
Hamburg-American Company can no more afford to 
play tricks of this sort than can the North German Lloyd, 
or, for the matter of that, any English company which 
we could name. 

It is well that English shipowners and builders should 
keep well in mind the achievements of this couple of 
German steamers. Whether they care to emulate them 
or to leave them with all their honours is an affair for 
themselves alone. It can scarcely make any difference 
to our supremacy as the leading nation of shipbuilders ; 
for what the Germans have learned todo, largely from us, 
can surely be done in this country. On the sentimental 
basis, however, there is room for keen regret that we 
should be content to allow a foreign nation to excel us 
in steaming power for merchant vessels. There are no 
steamers now on the stocks in the United Kingdom 
which are designed to develop any abnormal speed. 
Atlantic cargo steamers of great capacity have been 
added in numbers, but they do not count. One can 
understand, however, why the leading English lines 
should not be disposed to follow this record-hunting 
will-o’wisp. It would be quite possible, without a doubt, 
as we have said, to do what the Germans have done. 
But beat the Germans, and they will endeavour to go one 
better. It is a fascinating sort of rivalry, but it is costly, 
and not always profitable to companies unsupported by 
subsidies more generous than those paid by our Post- 
office for carrying the mails; and cara am if the game is 
persevered in, you are bound soon or late to get beyond 
the safety line. It was generally supposed, notwithstand- 
ing the disclaimers of her owners and builders, that the 
Oceanic would lower all records for fast steaming, and we 
are inclined to believe that she is capable of doing much 
better things than she has done hitherto. But her owners 
consistently decline to race her merely to oblige; they 
make speed subservient to safety and the comfort of the 
passengers. There can be no doubt that the policy is a wise 
one, however much one may regret the pre-eminence of 
the two Germans; and to maintain a reasonably fast 
service without brag pays much better than running a 
few “show” ships which do not pay. We take the 
liberty of believing that much of the improvement in the 
position of the Cunard Company in the last year or two 
is attributable to its adoption of a less reckless policy than 
in the past. And, after all, English ships are run for 

rofit, not for the mere sake of creating records regard- 
ess of cost. If it were a paying policy to build one 
rapid steamer after another on the slightest provo- 
cation, we have not the least doubt that reps companies 
would display the necessary energy and find the necessary 
capital. But‘‘crack’’ ships have to sacrifice so much and 
have to consume so much coal in order to preserve their repu- 
tation that they find it difficult to come out with a profit; 
and as we have hinted, there is no benevolent Government 
in this country which is willing to convert a dead Joss 
into a live profit by a subsidy. There remains the 
question of safety. The apologists of the English com- 
panies have argued of late that the limit of speed con- 
sistent with safety has been reached, the inference being 
that further development would be really criminal.’ We 
do not remember to have heard this argument advanced 
with anything like force until the Kaiser Wilhelm der 
Grosse made her appearance. Our recollection is rather 
of developments which were to result in a four -days’ 
service by the neutralisation of wave resistance, and the 
removal of a few other inconvenient obstacles. Not, of 
course, that the transatlantic companies were associated 
with these extravagant proposals, but the tendency all 
round was forward rather than stationary. Personally, 


we do not attach any importance to the plea that. 


finality with safety has been attained. With proper 
management a knot or two more cannot reduce the 
measure of safety to any appreciable degree ; and there 
is much to be said for a service accelerated by this knot 
or two, provided it can be secured without inordinate 
outlay. The argument is not required to justify the 
British mercantile marine. 
failure, and we have yet to learn that our shipbuilders 
have failed. There may be something to be said on the 
score of comfort, but the rea] reason why our shipowners 
are not creating fresh speed records is that the game 
does not pay. 


It is, in fact, an apology for: 
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- drawings on the opposite page. 


BEVEL WHEEL PLANER 


SMITH AND COVENTRY, 
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PARIS EXHIBITION—MACHINE TOOLS. 
No, I. 
SMITH AND COVENTRY, LIMITED. 

A MACHINE tool which has attracted considerable 
attention at the Paris Exhibition is the bevel wheel planer, 
shown at work on Smith and Coventry, Limited’s, stand. 
It is the subject of the illustration above and of the 
The machine exhibited 
at Paris is the result of many months’ experimenting, and 
is the first of its kind to be completed. Later machines 
will embrace one or two modifications, but nothing 
essentially different from that which we are about to 
describe. The present machine is the modification of an 
older type. A few years ago a patent was taken out by 
Mr. Buck for a tool for planing the teeth of bevel wheels. 
The shape of the tooth was derived from a former. 
Smith and Coventry, Limited, were invited to make this 
machine. They saw at once that the former had dis- 
advantages in the matters of accuracy and form, and set 
about the design of a motion which would give the 
desired shape of tooth without the use of a template, and 
which would be accurate for a great range of diameters 
and pitch. This motion is the essential feature of the 
machine we illustrate. It is designed to cut a taper 
tooth which at every cross section shall present the figure 
described by the odontograph as used for involute teeth. 
Two tools are used, one cutting each side of the tooth. 
They move backwards and forwards to effect the cut, and 
the distance between them is proportionately increased 
as the root of the tooth is approached. The crux of the 
whole matter lies, it will be seen, in the means employed 
for increasing the space between the cutting edges of the 
two tools; all the rest is straight sailing. 

Let us now turn to the illustrations and see how this 
motion is obtained. In the drawing on the opposite page, 
showing the elevation of the machine, the two cutting tools 
are marked AA. These are, we may say at once, straight 
pieces of steel some three or four inches long by an inch 
or so deep, and taper in cross section. The corner at the 
leading end on the narrow side is rounded to the shape 
of the fillet of the tooth being shaped, and is the cutting 
edge. These knives are carried in two tool boxes, which 
it is unnecessary todescribe. Two cast iron slides B B— 
see also the cross section—are hinged at the centre X, 
and the tool boxes slide to and fro on them, the cutting 
edges of the tools always moving in lines truly radial to 
the centre X. Motion is given to the tool boxes by the 
eonnecting-rods C C, the crosshead D, and the adjustable 
erank E. All that is perfectly simple and clear, and is 
practically what was in the original machine. From this 
part of the machine the true taper of the tooth from back 
to front is obtained. Now for its shape in cross section. 

On the two slides B B there are cast extensions termi- 
nating in the quadrants FF. Rigidly bolted to these 
quadrants by the nuts shown are two pieces terminating 
in the pinsGG. These pins enter blocks fitted into two 
slides HH. These two slides are connected by a system 
of links which forms a parallel motion. It will be better 
a from Diagram 1. The same letters are 

ept. 

ere, as the three points K L M on the centre line of 
the machine are fixed, it will be seen that if the long 
lever R L T is moved the two slides H and H will move 
im such a manner that they approach or recede from the 
centre line by exactly the same amount and keep per- 
fectly parallel to each other. As they increase their dis- 
tance apart they open out the slides B and B and increase 
the distance between the cutting edges. We have now 
to see how they are given this motion in the required 
amount and at the required time to produce the desired 
form of tooth. On the lever R L T there is an extension 


LIMITED, MANCHESTER, ENGINEERS 


jending in a pin R which carries a connecting-rod 
RS. The end § is locked at a specified position in a 
slotted link swinging round a centre W. The link is 
keyed to one of a pair of bevel wheels, one of which is 
associated with a quadrant marked a in the plan. The 
quadrant has carefully-cut teeth, which mesh with teeth 
cut on a stiff curved barcd. This bar is locked to the 
carriage bearing the mandril, the dividing head, and the 
blank. The carriage moves in « circular path around the 
centre g, which is vertically below the cutting line of the 
tools. The carriage is moved by a worm h revolving in 


x 


w 


Diagram 1 


a circular rack. We need not consider for the moment 
how the worm h is driven. It will be seen at once that 
simultaneously with the motion of the carriage the lever 
R L T is rocked, the slides H pushed further apart, and 
the distance between the cutting edges increased. We 
have shown roughly on the plan the position occupied by 
the blank whilst beingcut. It will be understood that as it 
moves further and further in the direction of the arrow, 
-the distance between the two tools, always moving on 
lines radiating to céntre X, is gradually increased. It 
now remains to see that the rate of increase is in accord- 
ance with that prescribed by an involute tooth odonto- 


graph. 

Without entering into the theory of involute teeth and 
their construction by this instrument, it will be necessary 
to recall a few points. It will be remembered that 
involute teeth have a path of contact, which is a straight 
line inclined to the line of centres of the wheels. The 
inclination of this line is to a certain extent optional. In 
the odontograph it is taken at 75} deg., and the contour 
of the tooth is described by a single curve described from 
a centre on this line with a radius a quarter of the radius 
of the pitch circle of the blank. In Di 2 the out- 
line of a tooth is shown shaded. The spaces between 
ordinates 0, 1, 2, 3, 4,5 show increments of feed, whilst 
the height of the ordinate to the curve at any place shows 
the amount the slide a bis above or below the normal posi- 
tion in which it is shown. The diagram shows the two 
motions in one plane, but it will be understood that in the 
machine they take place in planes at right angles to 
each other. The length of the radius c d—it is 


virtually one-fourth the length from L to X in the 


drawing on page 187, though not actually, as for con- 
venience of construction ff is some distance above 
point R—is correct for equal pairs of all wheels; 
that is to say, for mitres, but for unequal pairs the radius 
would be different. To obviate the constructional diffi- 
culties which would be involved in a machine in which 
this length could be altered, the correction is made by 
giving the lever a greater amount of motion for the same 
rate of feed; that is to say, that whilst the distances 
0, 1, 2, 3, 4, 5 remain constant, the length of the ordinates 
varies at either a greater or less speed as required, 
a ter speed corresponding to a shorter radius 
and a slower to a longer radius. This is shown 


Diagram 2 


greatly exaggerated in Dia 2 in dotted lines. In 
practice it is obtained by sliding the end § of the connect- 
ing-rod R § in the slotted link which is graduated for 
the purpose. For different pitches it is necssary, too, to 
alter the angle between the cutting tools. For this pur- 
pose the quadrants F and F are also graduated. : 

The machine is driven by a single cone pulley D, page 
188, a cam C actuating the table. A knock-out is fixed 
at the right position on the bed, to stop the motion of 
the table when the teeth have been cut to the full depth. 
The machine is used as follows:—The blank is fastened 
on the mandril, to which a suitable dividing plate is also 
attached. Adjustment of the tool and the blank are 
made by gauges provided for the purpose. The dividing 
head is then set to make the wheel move forward one 
tooth for each stroke of the cutters. The feed comes ir 
automatically. On account of the shape of the cam, it 
gradually increases for five strokes, and then remains 
constant for the remainder of the circumference, when it 
is again increased in the same manner. Thus it goes on 
till the majority of the teeth are cut completely to depth 
and shape. At this point the feed knocks out automati- 
cally, but the blank continuing to revolve, the first five 
teeth have the extra material left on them cut off, and 
the wheel is complete. 

Of the other machines shown by this firm, little need be 
said. Forthe most part they have already made their reputa- 
tion. However, as improvements and modifications are 
being made continually, we have selected four for illustra- 
tion, and a few words about them will not be out of place. 
A machine tool of which, at any rate, the development is 
modern is the horizontal lathe or boring mill. These are 
made up to large size by Smith and Coventry, but on 
account of the exigencies of the Exhibition the larger 
sizes are not shown. The mill, of which we give an 
illustration in Fig. 1, page 189, is a good representative 
type. The table is attached to a substantial vertical 
spindle, which is carried in the bed and takes all 
side stresses, and it is further carried near its 
periphery on a broad flat bearing surface, off which 
it can be raised in all the larger machines when it is 
desired to run af an accelerated speed. The driving cone 
has, in the case illustrated, five steps; in the larger ma- 
chines it has as many as seven, and the right position for 
the belt for specified diameters of work is indicated under 
thecone. The design of the two heads is pretty much the 
same for all machines, and is well shown in the illustra- 
tion. They have independent hand and self-acting 
traverse in either direction, and can be set by worm and 
rack to any desired angle. The tool bars are counter- 
balanced, and can be raised and lowered with ease. 
These heads are carried on a cross slide, which can be 
raised or lowered by power, on two uprights of stiff form, 
tied together at the top by a heavy casting, and at the 
bottom bolted and gibbed tothe bed. The feed is controlled 
by a friction disc, or, preferably, by positive gearing, as 
shown, and is entirely independent for each head. It 
gives either a traverse motion or up and down motion at 
any angle. No less than sixteen distinct sizes of these 
machines are listed by the makers, the largest taking a 
diameter of 18ft. and the smallest 30in. The advantages 
of this type of lathe are too well known to need description. 

Another of the larger tools exhibited by this firm at 
Paris is the vertical milling and copying machine illus- 
trated in Fig. 2. It will be seen at once that it may be 
honestly described as of massive design, a qualification 
which is perhaps more necessary in milling machines than 
any other tool. The illustration shows very clearly 
nearly all the principal points. The frictional feed is 
worth noting. It will be observed that on account of its 
duplex action the range is very great. It is controlled b 
a hand wheel and screw. The table has a longitudinal, 
transverse, and circular motion, the two latter fed auto-: 
matically and fitted with disengaging clutches, well shown 
in the illustration, so that they can be actuated by hand 
when desired. The projection from the main frame 
carries either a roller, as shown, for copying work, or is 
used as a support for the milling cutter. When used for 
copying, the template is bolted beneath the work, and’ 


te 
|| 
= 
| 
d 
| 
3 | 
| 
} 
| 
| 
| 
| 


THE ENGINEER 


Ava. 24, 1900 


BEVEL WHEEL SHAPER 


SMITH AND COVENTRY, 


LIMITED, MANCHESTER, ENGINE 


4--- 


= 0 
lcs 


4 


| 


Swan Enc, 


Tae 


= 
©) 
| 
| 
‘ 
Xe > 7 
Yj 
Vig 
(C4 O 
LJ 
= 
H — ? | ~~ | 
ae 
H ‘ | \ | 
OC 
WAS | 
\ 
\ \ \ | 
4 
SA 
() 
Ly 
‘ ZN 
EZ 


188 


THE- ENGINEER 


~ Ava. 24, 1900 


BEVEL WHEEL PLANER 


SMITH AND COVENTRY, LIMITED, MANCHESTER, ENGINEERS 


“Tue. 


the table is pulled backwards by a system of levers and the | ing a spindle at right angles to the main spindle and 
weight shown, so that the template rests against the fixed | driven off the latter by bevel gearing; it can be set at 


roller. 
needed. The spindle is, it will be seen, of large dia- 


This arm can be swung out of the way when not | 
| Two ways of supporting the spindle on the overhanging 


meter ; the lower bearing is bushed with gun-metal, and | 


is conical. It is on a strong slide, which can be raised 
or lowered so that the stiffness of the tool is never im- 
paired by overhang. The spindle passes through a long 
boss on the bevel wheel, which also runs in a conical bear- 
ing, thus at all times preserving its centricity. The tables 
move on broad flat vees of the usual English type. A 
centrifugal pump keeps a constant supply of lubricant on 
the cutter, the excess draining back ~ channels to the 
pump. It is worth observing in this machine that all 
the handles are brought to one side—note particularly 
the lever for longitudinal traverse, which is very fre- 
quently, in tools of this description, put on the end of 
the lead screw. Six sizes of this machine are made. 

A universal milling machine is also shown by Smith 
and Coventry, Limited, and is illustrated in Fig. 3. 
This is a type of machine which is in great favour on 
account of its general utility, but we imagine that the 
engineer who is not obliged to study economy very 
closely would prefer using several simpler machines than 
one in which so many movements are involved. Still, 
there can be no question that it fills a distinct want, and 
fills it well, and Smith and Coventry have found it worth 
while to entirely re-design their machine, giving it new 
motions which suit it for vertical and angular milling, rack 
cutting, spiral gearing, and so on, whilst much of the work 
it is capable of doing is performed from the simple spindle 
with the aid of the self-acting motions on the table, such, 
for example, as bevel, worm, and spiral gear cutting, or 


the cutting of key ways and clutches; its capacity is | 
largely increased by the use of a special head bolted to a | they keep true. 
face-plate formed on the spindle, which suits it for rack | a hand wheel on the carriage, and 
cutting, for boring, for angular milling, and other opera- power. 


tions. 


any angle in a plane at right angles to the main spindle. 


arm—a bushed hole for heavy work, and a centre for light 
milling. The feeds are twelve in number. The table 
has self-acting movement, not only longitudinally and 
transverse, but up and down as well. 

The last machine we illustrate is a radial drilling machine 
of a type which is daily gaining in popularity. Funda- 
mentally, it does not seem as good as the drill in which 
the arm is mounted on a vertical turned pillar, because 
there is the chance of play both in the vertical slide and 
in the trunnions. The latter is, however, put almost out 
of account if the workman tightens up the bolts before he 
starts drilling. We say “if,” because we think the 
chances are against his doing so when he has many holes 
to drill at the same setting. It may be contended that 
in many cases the absolute accuracy of the holes is of 
little consequence. We are ready to admit that, but at 
the same time would it not be possible to lock the 
trunnions by a simple gear manipulated by a single 
lever, and so make it easier for the operator to ensure 
the accuracy of his work? The advantage of the type of 


| the machine lies principally in the possibility of making 


the column stiffer than in the pillar machines without 
reaching excessive proportions. The example before us 
represents a very good 5, asm and calls for little comment. 
The juxtaposition of the working handles is to be noted. 
A lever in front works a reversing clutch on the spindle 
for stopping or changing the direction of motion when 
tapping. The feed is given by a rack and pinion, and the 
spindle is, of course, counterbalanced. A conical bearing 
is provided for the bevel wheels on the spindle, so that 
The carriage is traversed by a rack and 
the arm is raised by 
All gearing is cut from the solid. At the moment 


This head consists essentially of a casting carry- of writing we hear that a Grand Prix has been awarded to 


Swan Enc. 


Smith and Coventry, Limited, for their exhibition of 
machine tools. Putting aside the general excellence of 
their work, there can be little doubt that the novelty and 
ingenuity displayed in the design of the bevel gear 
shaper have led to this gratifying result. 


BRITISH ASSOCIATION AT BRADFORD. 


Tue following is the list of papers to be read before Section 
G—Mechanical Science :— 

Thursday, September 6th.—Sir Alexander Binnie, Presi- 
dential Address ; James Watson, “‘ Bradford Waterworks ;”’ 
ory McTaggart, “The Disposal of House Refuse in Brad- 
ord.” 

Friday, September 7th.— Professor Hele-Shaw, F.R.S., 
“Resistance of Road Vehicles to Traction;” W. H. H. 
Dawson, ‘‘ Recent Tramway Construction, with special refer- 
ence to the Demerbe System ;” J. H. Glass, ‘The Coal and 
Iron Ore Fields of Shansi and Honan, and Railway Con- 
struction in China;” A. T. Walmisley, ‘The Use of Ex- 
panded Metal in Concrete;” J. B. C. Kershaw, ‘“ Power 
Generation—Comparative Cost by the Steam Engine, Water 
Turbine, and Gas Engine.” 

Saturday, September 8th.—Professor R. Beaumont, ‘ The 
Application of Photography to Textile Designing.” 

Monday, September 10th.—W. A. Price, ‘Report of the 
Small Screw Gauge Committee ;”’ A. Mallock, ‘“ Measure- 
ment of the Tractive Force, Resistance, and Acceleration of 
Trains;” Sir W. H. Preece, F.R.S., ‘‘ The Liverpool and 
Manchester Electric Railway;” A. H. Gibbings, ‘“ The 
Design and Location of Electric Generating Stations;” T. 
Barker, ‘“‘A Maximum Demand Meter;” J. W. Binnie, ‘ An 
Account of a New Form of Self-registering Rain Gauge ;” J. 
G. W. Aldridge, ‘The Automobile for Electric Street Trac- 
tion.” 

Tuesday, September 11th.—Professor J. Goodman, ‘‘ A New 
Form of Calorimeter for Measuring the Wetness of Steam ; ” 
Professor Arnold, ‘“‘ The Internal Architecture of Steel;” E. 
E. Clark, ‘‘ Shop Buildings ; ” H.R. Armitage, ‘“‘Steam Rais- 
ing and Smokeless Combustion.” 
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RAILWAY MATTERS. 


Some fifty-four miles of new railways in India were 
opened for traffic during June on the metre gauge. 


Ar the half-yearly meeting of the Maryport and Car- 
lisle Railway Company held this week, a dividend at the rate of 7 
per cent, was declared. 

Tue Atchison, Topeka, and Santa Fé Railroad Com- 
pany has completed its line into San Francisco, and commenced 
running goods trains in May. 


Twenty persons have been killed or injured in a colli- 
sion on the railway near Plevna, Among the killed was M. Petroff, 
an engineer, brother of the late Bulgarian Minister of War. 


Tue total capital invested in the railways of the United 
States in June last year was £2,206,800,000, or £12,111 per mile of 
line. The amount of capital stock paying no dividend was 59°39 per 
cent, of the total amount. 


A concession has been granted to the Compagnie des 
Tramways Mécaniques to construct five new lines from the suburbs 
of Paris intothe town. The tramways are to be operated by three- 
phase current at high tension. 


Tue rains in Central Asia have been so heavy that 
some thirty miles of the Trans-Caspian Railroad has been washed 
away. Bokhara and Turkestan are thus temporarily cut off from 
all communication with the West. 


Tue report for the half-year ending December, 1899, 
on the automatic vacuum brakes on Indian railways shows the 
steadily-increasing use of these brakes, nearly half the engines 
and more than 10 per cent. of the vehicles on the standard-gauge 
lines being now fitted with them. 


In the Southern States of North America oil fuel for 
locomotives is being largely used. Twenty per cent. of the 
engines on the California section of the Southern Pacific Company 
are burning oil, and all the engines on the Southern California 
branch of the Santa Fé Railroad are equipped for burning liquid 
fuel. 


Tue condition of the lately-opened portion of the 
Hyderabad-Godavari Railway between Secunderabad and Basar, 
nearly throughout, is at present in a very a and unsafe con- 
dition, owing to the rains having set in. The banks, according to 
Indian Engineering, are rapidly subsiding, and taking the 
with them, 


TuERE were 36,703 locomotives in use on the railways 
of the United States in June, 1899, Of this number 9894 were 
passenger engines, and 20,728 goods engines. The total number 
of cars of all classes was 1,375,916, an increase of 49,742. Of these 
33,850 are assigned to the passenger service, 1,295,510 to the goods 
service, and 46,556 to the direct service of the railways. 


_Tue latest example of the application of electricity for 
main-line railway working is to be found in the Wannsee Railway 
between Berlin and Zehlendorf, which has been equipped for 
electric traction by Siemens and Halske, the new service of trains 
having been recently inaugurated. For the present there will be 
only six electrically-propelled trains on the system, the service of 
steam-driven trains formerly employed being retained. 


On June 80th, 1899, the total single-track railway mile- 
age in the United States was 189,294 miles, an increase during the 
year of 2898 miles, which is greater than for any other year since 
1893. The aggregate length of railway mileage, including tracks 
of all kinds, was 252,364 miles. The distribution of this aggregate 
rileage was as follows :—Sincle track, 189,294 miles; second track, 
1.,546 miles; third track, 1047 miles; fourth track, 790 miles; 
yard track and sidings, 49,685 miles. 


In June last year the number of persons employed on 
the railways of the United States was 928,924, or an average of 
495 per 100 miles of line. The services of 34,170 employés were 
required for general administration, 287,163 for maintenance of 
way and structures, 180,749 for maintenance of equipment, and 
417,508 for conducting transportation. The compensation of the 
employés represents 60 per cent. of the vd expenses, and 
40 per cent. of the gross earnings of the railways. 


Some inconvenience and delay was caused to the pas- 
sengers on the City and South London Electric Railway on Thurs- 
day, the 16th inst., owing to the armature of the locomotive of an 
early morning train breaking down. The insulation around the 
cable of the locomotive caught fire, and the woodwork of the 
switch was burnt. A spare engine was obtained from the Elephant 
and Castle, and put on to the rear of the train, which was pushed 
on to the Borough Station, and then on to Moorgate-street. 


A RETURN just issued gives the number of engines and 
carriages, and other stock, fitted with brakes which comply wholly 
or in part with the Board of Trade regulations, as follows :— 
Engines, 15,421, or 99°8 per cent., leaving only twenty-eight 
engines not fitted ; and carriages, &c., 70,928, or 99°4 per cent., 
leaving only 387 unfitted. With the automatic vacuum there are 
12,052 engines and 50,267 carriages fitted ; and with the Westing- 
house automatic 3360 engines and 20,624 carriages. Together, 
these two make up the 99°8 and the 99°4 per cent. of the rolling 
stock fitted. 


Masor-GENERAL Hutcuinson, R.E., has reported to 
the Board of Trade on the accident at Kent House Station, near 
Penge, on May 15th, when a train ran into a buffer bank, which it 
broke through, and finally knocked in the side of a signal cabin 
eighteen yards distant. Eleven people were injured. The acci- 
dent is said to have been due to a mistake on the part of the driver 
of the train. He saw one signal off, and was under the impression 
that it was off for his train, though it was for the up fast line. He 
did not realise the mistake until his engine reached the facing 

ints, when he shut off steam and applied the Westinghouse 
ae but too late to stop the train, 


At the half-yearly meeting of the Furness Railway 
Company, held on Wednesday, the Duke of Devonshire, in moving 
the adoption of the report, said they had every reason to be proud 
of the result of the half-year’s working, as the company stood in 
the unique position of not only paying an increased dividend, but 
carrying forward the substantial balance of £7918. This would 
have enabled the directors to pay another hye cent., but having 
regard to the price of coal and materials, the directors thought it 
more prudent to pay only 34 per cent. The greatly increased 
facilities offered to the public were bearing fruit, passengers had 
increased by 91,000, and money by £3897. They had carried 
87,000 tons more merchandise and minerals, bringing in £13,899 
more revenue, 


A COLLISION occurred on Tuesday afternoon on the 
London, Brighton, and South Coast Railway, between a London 
and North-Western passenger train and a South-Western goods 
engine, resulting in injury to ten or twelve people. The accident 
happened at the junction of the West London Extension line with 
the London and Brighton Railway, near Battersea Station. The 
12.47 train from Willesden Junction, pa passengers from the 
London and North-Western system to Victoria Station, dashed 
into the engine of the South-Western goods train, which was en- 
gaged in shunting operations, Both engines were damaged and 
derailed ; the front carriage of the passenger train was partly 
telescoped by the engine, and the second carriage was also badly 
damaged, while the others suffered less injury. A portion of the 
permanent way was torn up. 


NOTES AND MEMORANDA. 


Tue first Australasian colony to adopt universal penny 
postage will be New Zealand. This step will be inaugurated at 
the beginning of next year. 

A Factory for the manufacture of liquid air is being 
erected at Los Angeles. The proprietors anticipate that it will 
entirely supersede the use of ice for refrigerating purposes, 


Accorp1ne to the Jatest official return, the number of 
newspapers and periodicals published in Paris is 2790, this showi 
an increase of 105 by comparison with last year, 203 in 1898, an 
463 in 1897. 

Tue Press Association's Queenstown correspondent 
states that the Canadian mails out and home will in future be sent 
by Queenstown instead of Moville, the new service commencing on 
September 4th. 


Tue official declaration of the census of Greater New 
York, issued on Saturday, shows that the total population is 
3,457,202. The census of New York proper, as taken ten years 
ago, was 1,515,301. { 

Tue French Minister of War has invited the Paris 
Academy of Sciences to advise as to the precautions to be adopted 
in selecting and + sangre trees in the neighbourhood of powder 
magazines, in order to secure the best protection from lightning. 


Tue production of cast iron in the Ural district is 
showing a great advance this year. Over 280,000 tons were pro- 
duced in the first four months of the year, January, February, 
March, and April, and it is expected that the total output for the 
year will not be less than 806,000 tons, an increase of 106,000 tons 
over last year. 


Tue Lighting Committee of the Leeds Corporation 
have decided to recommend the Council, at its next meeting, to 
abolish the charge for meters used in connection with the supply 
of electricity, and that the change should take effect from the 
Ist of October. It is not pro to make any alteration in the 
price of electricity. 

Tue Hamburg- American liner Deutschland, which 
arrived at Plymouth last week, has surpassed the record for the 
Atlantic e claimed for the Norddeutscher Lloyd steamship 
Kaiser Wilhelm der Grosse. The Kaiser Wilhelm’s time was 
5 days 19 h. 44 min., and she covered 541 miles in one day. The 
Deutschland arrived in 5 days 11 h. 45 min.; the greatest distance 
covered in one day was 552 miles. 


Tue new turbine-propelled torpedo destroyer, the 


Viper, made a three-hours’ coal-consumption trial last week, which 
proved highly satisfactory. Her contract speed is 31 knots, but 
on her return into Portsmouth harbour it was reported that she 
did easily 31°18 knots at two-thirds full horse-power. Her coal 
consumption will be ascertained with the utmost care, all the 
bunkers having been sealed up at the conclusion of the trial. 


A COMMUNICATION was made recently to the Paris 
Academy of Sciences on the boiling points of zinc and cadmium, 
by M. Daniel Berthelot. The metals were boiled in an electric 
furnace specially constructed to avoid the errors due to super- 
heating and radiation from the walls, the temperature being 
measured by the interference refractometer method previously 
described by the author. Zine boiled at 920 deg., and cadmium 
at #78 deg. 


Tue following is an official return of the quantity of 
coal exported from Grimsby during the week ended Friday, 
August 17th :—To Ystad, 1376 tons; Antwerp, 1347 ; Bornholm, 
230; Rostock, 2270; Aahuus, 1121; Trelleborg, 972; Hamburg, 
7120; Esbjerg, 237; Gothenburg, 711; Skien, 251; Gefle, 793 ; 
Nordkoping, 1072 ; Rotterdam, 1793 ; —— 584; Malmo, 309 ; 
Cronstadt, 3743.; Porsgrund, 139; Stocksund, 1341; London, 5160; 
total, 30,569 tons. 


Tue cost of cleaning asphalt pavements in Minneapolis 
during 1899 was as follows :—Cleaning, machine sweeping, and 
washing, 1°45 cents per’square yard ; hand sweeping, 5°74 cents ; 
total,7°19 cents. There were 199,978 square yardscleaned by hand by 
the block system. The sweepings were put into galvanised iron cans 
at street corners, from which they were collected by teams. Five 
teams, paid 3 dols. and 3.50 dols. a day, and thirty-one men, paid 
1 dol. to 1.75 dol. per day, were employed on the work. 


Tue report of the Postmaster-General on the Post- 
office work for the year ended March 31st, 1900, has been issued. 
It is estimated that the number of postal packets delivered in the 
United Kingdom during the year was as_ follows :—Letters, 
2,246,800,000 ; post cards, 400,300,000 ; book packets and circulars, 
702,800,000 ; newspapers, 163,400,000 ; parcels (actual number), 
75,448,000. Total, 3,588,748,000. The number of letters registered 
in the United Kingdom was 16,256,852. The average number of 
letters which each person received in the United Kingdom during 
the year was 55°3. Letters have increased 2 per cent., post cards 
4, and newspapers 6, 


Over*80 per cent. of the public electric supply stations 
in Germany distribute continuous current. Of the total output of 
all the public stations continuous current accounts for 124,000 
kilowatts, this being generated in 524 stations, while 58,000 kilo- 
watts represents the alternating and rotary currents generated in 
83 stations, the remaining 48,000 kilowatts falling to mixed 
systems of supply in 45 stations. Of the total supply stations, six 
have capacities exceeding 5000 kilowatts ; 46, capacities from 1000 
kilowatts to 5000 kilowatts ; 31, from 500 kilowatts to 1000 kilowatts; 
249, from 100 kilowatts to 500 kilowatts ; and 320, or 46°9 per cent., 
less than 100 kilowatts. 


In Los Angeles, California, the boiler capacity amounts 
to 30,000 horse-power, of which 20,000 horse-power is in daily use 
for the tramway service, manufacturing, and electric lighting. 
Two companies are now engaged in transmitting electric power, 
one of which transmits power a distance of eighty miles. The 
total amount transmitted by these companies is less than 2000 
horse-power. They havea capacity of from 4000 to 5000 horse- 

wer, but owing to the drought the mountain streams are so 
ow that they cannot work to their full capacity. Efforts are being 
made to form a company to construct a dam across the Mojave 
River at Victor, creating a lake ten miles long by two miles wide, 
and 100ft. deep, the intention being to use the water for irriga- 
tion and the production of electric power for transmission to 
Angeles. 


Last Saturday the new royal yacht completed another 
satisfactory speed and consumption trial. The vessel was required 
to steam for forty-eight hours at 7600 indicated horse-power, but 
owing to a thick mist the trial had to be abandoned two hours 
shortoftheabove period. Taking themean recordsof the entire trial, 
there were 268 lb. of steam in the boilers, and with 7625 indicated 
horse-power the revolutions were 128°3 per minute. The coal con- 
sumption worked out at1°941b. per unit of power perhour. Taki 
the mean of four runs over the short measured course, the s 
was 18°3 knots, the best speed with the tide being 19°6, and the 
worst speed against the tide 17°3. No air pressure was used in 
the stokeholds. When the yacht was sent from Pembroke. to 
Portsmouth not only were the funnels shortened but all the cowls 
on the upper deck were removed to reduce top hamper, and there- 
fore there is no natural ventilation for the stokeholds. Numerous 
fans have, however, been introduced, and, though the weather was 
intensely hot, they worked so well that no inconvenience is said to 
have been experienced by the engine-room staff. 


MISCELLANEA. 


EXTENSIVE new ironworks are to be constructed near 
Bolton by Musgraves. 


THE total expenditure on the Ceylon harbour extension 
work up to December last was 644 lakhs of‘ rupees. 


A company is being formed at Trieste for the construc- 
tion of a floating-dock with engineering workshops at that port. 


A TELEGRAM has been received by Mr. John Aird, M.P., 
from Cairo, announcing the death from fever of Mr. W. J. Wilson, 
the Director-General of Reservoirs, 


A nuMBER of colliery poreaions in South Staffordshire 
has given notice that , principally used for manufacturing 
purposes, will be advanced 2s, a ton. 


A new floating graving dock, having the following 
dimensions, length 424ft., breadth 78ft., and depth 28ft., has been 
constructed, and is now in working order at Amsterdam. 


Tue Northumberland colliery mechanics applied on 
Saturday at Newcastle for an additional advance of 1d. per day in 
their wages. They had previously been granted 5d., and the 
colliery owners refused the application. 


Tae steamer Ireland, of the Liverpool and Douglas 
Steamers, Limited, is announeed by a Liverpool paper as ‘having 
been sold to ‘‘a Sheffield gentleman.” Our Sheffield correspondent 
— a purchaser is Mr. T. W. Ward, of the Albion Works, 

effield. 


An Exchange Cig telegram states that during a 
severe thunderstorm on Wednesday the lightning struck two gun- 
cotton stores in Nobel’s dynamite factory near Irvine. An alarm- 
ing explosion followed, and three men were injured. The damage 
to property is slight. 

THE stoppage of 1200 miners at Burnley is having a 
serious effect on the cotton industry. Additional mills stopped on 
Tuesday for want of coal, and about factory operatives are 
idle. Cotton manufacturers with orders on hand are paying heavy 
prices for coal from other districts. 


Puans and estimates are being prepared by the 
manager of the Morecambe electricity works for the application of 
overhead traction on the Morecambe Tramway Company’s lines, 
which are at present worked by horse traction. It is proposed to 
erect an electric light sub-station at Bare. 


AN estimate was submitted by the borough engineer to 
the Bolton Corporation last week of the cost of carrying out the 
re-laying of the tramways, which was approved, and it was decided 
to apply to the Board of Trade for sanction to borrow the sum of 
£87,500 needed to re-lay the whole of the track. 


An enterprising builder in New York has recently built 
a block of flats, in which the only provision he has made for cooking 
is by electric stoves. A remarkable saving of space is the result, 
as well as convenience, but we should like to know how the cost of 
cooking in this manner compares with the usual methods, 


Tue Secretary of State for War has given definite 
instructions that no small-arm ammunition shall be sent to China 
that could be regarded as expansive or explosive. There are four 
private firms engaged in the manufacture of small-arms ammuni- 
tion at the present time, and the instruction has been given to 
each of them. 


Her Masesty’s new war sloop Vestal underwent the 
first of a series of steam trials in the North Sea on Saturday, with 
successful results, her triple-expansion engines and Belleville 
boilers workinz satisfactorily throughout the test. The trial was 
rag of a preliminary character, but the engines were worked up 
to 1140 horse-power. 


At the meeting of the shareholders of the Bremen 
Vulcan Shipbuilding Company recently, the proposal to raise the 
capital from three million to four million marks was adopted. 
Half a million marks were also added to the capital last spring. 
The increase of capital has the double object of contributing 600,000f. 
towards the establishmemt of shipbuilding and repairing works at 
Antwerp, and of devoting half a million marks to the extension 
of the company’s own business. 


THERE is a marked increase in the imports of machinery 
into Russia vi@ Riga. This was to be expected, as the building of 
new factories and the extension of others made it evident that 
large orders for engines and boilers and a variety of manufacturing 
plant would be forthcoming. Germany has entered strongly into 
competition with other countries, and has secured a large share of 
the orders, but it is apparent that Great Britain is beginning to 
run her opponents pretty closely. 


Tue death is announced of Mr. J. R. Ord, at Haughton- 
le-Skerne, near Darlington. He was one of the founders of Messrs. 
Ord and Maddison, the well-known agricultural implement manu- 
facturing firm. The firm also owned Whinstone Quarries at 
Middleton in Teesdale, and also in Weardale, where they employed 
over 1000 men. In his early days Mr. Ord was associated with the 
old Stockton and Darlington Railway Company, and attained to 
the position of assistant secretary. 


Tue new scheme of the Burley District Council—sane- 
tioned by Parliament last year—has advanced another step by 
letting of the work of constructing the Carr Bottom reservoir, on Bur- 
ley Moor, to Mr. Thomas Smith, of Bingley, at about 5 per cent. 
in excess of the estimate of the engineer, Mr. Malcolm Paterson. 
The reservoir will be formed = an earthen dam about 367 yards 
long with curved ends, and will hold about 15,000,000 gallons. It 
is expected to be completed in two years. 


On the 21st inst. Col. A. J. Hepper, R.E., leld a Local 
Government inquiry at Ossett into the application of the Towa 
Council for sanction to a loan of £8500 for the extension of their 
southern outfall sewage works at Healey. The works pro 
will transform the existing works, which, when complete, will con- 
sist of a screening tank, precipitation tanks holding 200,000 
gallons, buildings, and machinery, sludge tanks, and about seven 
acres of land for filtration. There will also be 1000 square yards of 
storm water filtering area. The whole scheme will c ’ £13,500. 


In a recent report to the Foreign-office, Sir Gerald de 
Courcy-Perry, the British Consul-General at Antwerp, reports on 
the Belgian metal market as follows :—All the workshops, boiler- 
making establishments, and large buyers generally, have provided 
themselves liberally and without ting down prices, The 
factories devoted to working steel and iron have been fully occupied, 
and fresh home orders are constantly pouring in as fast as they 
can be accepted. Orders for various Peso of machinery and 
electrical plant may be instanced as being particularly numerous. 
There is alsoa brisk demand for bridge work of all kinds, and for 
railway material. 


THE engineer to the Tamworth Town Council and the 
Tamworth Rural District Council, Mr.-H. J. Clarson, has reported 
on the joint sewage scheme for the borough and part of the rural 
district. He points out that a joint scheme will be the most 
efficient and economical ; and as to the treatment of the sewage, 
he recommends the adoption of a combination of the open septic 
tank system with bacteriological filters. The proposed site of the 
outfall works has an area of 194 acres. The effluent from the 
bacteria beds can = to a watercourse which discharges into the 
river Tame at the Tame Bridge, or it can be irrigated over the land 


for further treatment. The scheme is estimated to cost £40,859 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it 


notice can be taken of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the uriter, 
not necessarily for ‘ication, but as a proof of good faith. No notice 
whatever can be a anonymous communications. 


*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 

E. J. 8.—The pay of chief engi in the tile marine varies from 
£12 to £40 per month, according to the ship and the character of the 
service, The chief engineer in the large liners messes in the first- 
class saloon. 

W. H. C.—We fear that you would find it very difficult to maintain your 
claims. What of Icarus? 

C. J. K. (Weymouth).—We regret that we are unable to decipher your 
name or your letter. , 

Srupent Inst. C.E.—We cannot name any university of importance that 
does not uire residence, but the conditions of residence are often 
nominal. e do not see, however, how you propose to take out your 
lectures in engineering unless you are on the spot. 


INQUIRIES. 


ADDRESS. 
S1r,—Can anyone oblige me with the address of Hill and Kertchley? 
August 20th. B. A. 


DEATH. 


On the 8th inst., at Lausanne, ALFRED Davipson, Superintendent 
Engineer, Poona, India, aged 54. 


THE ENGINEER. 


AUGUST 24, 1900. 


RAILWAY SPEEDS. 


ATTENTION is once more being directed by the daily 
Press to the question of railway speeds. We need 
scarcely add, perhaps, that the occasion has been seized 
as opportunity for drawing invidious com- 
parisons between the railways of the United States and 
of this country. The matter, as a whole, has often been 
dealt with in these columns; and it is not, perhaps, too 
much to claim for this journal that it has done some- 
thing to prevent the perpetuation of preposterous state- 
ments as to enormous speeds attained on American 
railways. It is indisputable that both in the United 
States and in France a strictly limited number of express 
trains are run at packet are, high speeds. But the 
value of the railway service of a country is not to be 
estimated by a few special performances. It has not yet 
been disputed that, on the whole, both the goods and 
passenger traffic of Great Britain and Ireland are conducted 
at a speed without a parallel in other countries. That is 
to say, a greater number of miles are run at fairly high 
speeds in this than in any othercountry. Thus it is easy 
to pick out a couple of “flyers” per day on competing 
American lines. But it is equally easy to forget that in 
Great Britain trains running at express speeds can be had 
by the dozen. We may disregard the animadversions of 
our daily contemporaries, because they are obviously due 
to a lack of perception of the issues involved, and proceed 
to consider the whole question from two points of view 
which cover the whole ground and admit of being stated 
very simply. In the first place, can trains be run as fast 
in Great Britain as anywhere else? In the second place, 
if they can be so run, why are not the highest speeds in the 
world attained ? 

As to the first point, it is clear that there is nothing 
in the permanent way of our great railway systems to 
prevent any speed up to, say, 100 miles an hour from being 
maintained. The rolling stock is the best thatitis possible to 
produce. There is certainly nothing better than our bogie 
passenger coaches running on any American or French 
railway. There is one direction, and only one, in which, 
as it Ye to us, improvements might, perhaps, be 
effected. There can be no doubt that side-buffered 
rolling stock runs with more resistance round curves than 
coaches with central buffers, such as are used in the 
United States. The side buffer has, however, advan- 


tages; and most of the objections to its use might be | 


overcome by a re-arrangement of the springs, light springs 
being used to exert that moderate stress on the tie-bars 
required to give steady running and prevent lateral oscil- 
lation, while strong springs might take up the buffing 
stress during shunting operations. So far as we can 


85 | learn, about 250 tons is the weight of the trains hauled 


by the “flying” engines. Sometimes the weight is 
greater; very often it is less. There is much lack 
of knowledge as to the actual resistance behind 
the tenders of these trains at very high speeds, but 


92 | we shall allow more than enough if we say that 1000 in- 


dicated horse-power will suffice to move a gross load of 
360 tons, on a level, at 80 miles an hour. We now have 
the question narrowed to this: Can we put on British 
railways a locomotive capable of continuously exerting 
1000 indicated horse-power for considerable periods? 
The answer must be in the affirmative. The engine can 
certainly be made, because if the power cannot be con- 
veniently obtained with two or three cylinders, we can use 
four ; and it is indeed noteworthy that both in the United 
States and on the Continent of Europe, all the powerful 
locomotives of recent design are four-cylinder engines. 
The difficulty lies in designing a boiler which will 
comply with the conditions of loading gauge. In 
this country we are limited to a width of about 
9ft. over all, and a height of 14ft. In the 
United States and on many continental railways, the 
limits are 11ft. and 15ft. It is greatly to be re- 
gretted that the normal gauge was not 5ft. instead of 
4ft. 8jin. ; but this does not affect the point in hand. It 


is clear that, no matter what the loading gauge may be, 
it is possible to produce a boiler as long as we please ; 
but this helps very little. The difference between the 
steam-making powers of a boiler with tubes 12ft. long, as 
compared with the evaporative capacity of a boiler with 
14ft. tubes, other things being e wal. ie of no practical con- 
sequence. The augmentation of tube surface may indeed 
promote economy a little; but we are not concerned with 
economy just now. During a recent trial of a heavy freight 
engine in the United States it was found that, hauling a 
train of 2000 tons gross, it burned one ton of coal for 
every three miles run. Certain improvements were effected 
in the valves and valve gear, and it then burned one ton 
of coal for every six miles traversed. As the tender 
only held six tons, a stop for coaling had to be made 
every thirty-six miles; but the result was considered on 
the whole satisfactory. The road was very heavy, and 
so long as the load was hauled, a little cheap coal more 
or less did not signify. In the same way no one dreams 
of studying economy of fuel when a “ flyer’’ is in ques- 
tion. What we need-is not tube surface, but grate and 
fire-box surface, and it is in providing these that difficulty 
is experienced. However, if a grate 10ft. long can be 
properly fired in the United States, it can no doubt be 
fired here—we believe that we are correct in saying that 
the United States flyers have recently begun to carry two 
firemen, the work being far too arduous for-one man. 
We need not stop to explain how a fire-box of the corre- 
sponding enormous length is to be worked into a design. 
Summing up, we may say positively that, if necessary, 
an engine can be designed to work on any British rail- 
way of importance which can haul 250 tons for any dis- 
tance at eighty miles an hour on a level, and which could 
maintain speeds of sixty-five miles an hour between, say, 
London and Birmingham, or Leeds, or Manchester. 

We may come now to our second question. Assuming 
that very high speeds can be run on British railways, why 
is it that we are beaten by other countries in speed? The 
reply is simply that no sufficient reason exists at this side 
of the Atlantic for running flyers. They are enormously 
expensive, and could not be run at normal fares ata 
profit. It is well known that the “race to the North” 
was conducted at a very heavy loss. It is absolutely 
nothing to the point to say that the Camden and Atlan- 
tic City flyer is run ata profit. This may or may not be 
true. Circumstances alter cases, and in this country 
very high speeds cannot be made remunerative. It is 
certain, furthermore, that there is no considerable demand 
forthem. The important point constantly overlooked by 
superficial writers is that the backbone of British passenger 
traffic is third-class. Now the third-class passenger does 
not greatly trouble his head about fast travelling. He 
wants cheap and comfortable transit; but half-an-hour 
more or less spent in a railway carriage is a matter of in- 
difference to him. There is a limited number of business 
men who want, or think they want, to be carried at very 
high speeds ; and there is a certain proportion of first- 
class passengers who “like to go fast.” But these are 
not the folk who bring in revenue, though they would be 
the first to complain if they thought the speed was too 
high. If it could be shown that a train might be run 
every day to Liverpool and back at 70 miles an hour from 
start to stop, at a profit, that train would be run. It 
could only be made to pay by charging special fares, 
and the numbers of those who would pay these fares 
would not suffice to provide anything like a regular pay- 
ing load. It is constantly forgotten that the American is 
psychologically different from the Englishman. He lives 
much more quickly, and it should be kept in mind 
that he has some justification for his desire to travel fast. 
The distances to be traversed are enormous as compared 
with those with which we are familiar in our little islands. 
Extraordinary speeds are likely to be popular under 
two conditions. The first is that business men have to 
be conveyed to and from some seaside or country resort 
to their offices day after day. The normal length of runs 
of this kind is, however, small. Thus; for example, the 
distance between. Camden and Atlantic City is only 
554 miles, and the run is made at a little over 66 miles 
an hour. Probably a train which would bring Brighton 
within fifty minutes of London would be popular. The 
second condition is supplied when two capitals have to 
be put in communication, as, for example, London and 
Paris, or Paris and Berlin. But these conditions are 
exceptional, and only affect a very small number of 
trains. 

The weak point in all the diatribes lavished on English 
railway management is that no one attempts to show 
that high speeds are so much wanted in this country that 
they could be adopted with profit. Conscientious 
directors consider that they owe a duty to the share- 
holders whose interests they are supposed to represent. 
It is more than ever difficult to earn a dividend. We can 
sympathise with irresponsible young men who do not like 
to see Great Britain beaten in the railway race ; and who 
ignorantly think that engineers are to blame. Nothing can 
be further from the truth. The situation may be 
summed up in a few words. Flyers are not run in Great 
Britain because they cannot be made to pay. That is 
all. We may add that it is very priced i held by 
railway men in the United States that “flyers” are 


disagreeable necessities, rather than desirable develop- 


ments of railway traffic. 


GATHMANN AERIAL TORPEDO GUN. 


An American contempo has given us some striking 
figures and results obtained by the big Gathmann aérial tor- 
pedo gun constructed at Bethlehem, which is shortly to be 
tested by the Board of Ordnance, of which General Miles 
is president. This — is 18in. in calibre, and is 44ft. 
in length, yet it weighs only 59 tons. The exterior 
dimensions so closely resemble those of the 12in. gun that 
it can be mounted on the 12in. gun carriage. The weight 
of’ the torpedo shell is 1800 lb., and it carries 625 lb. of 
wet gun-cotton. The muzzle velocity is about 2200ft. 
per second when fired with Gathmann’s smokeless 
powder. Engravings accompany the statements, showing. 
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first, an armour plate after being struck by three 12in. 
projectiles, by which it appears that the _— is practically 
uninjured; and, secondly, the débris of the entire structure 
plate and backing after the impact of a single Gathmann 
shell. Mr. Gathmann has been the best part of twelve 
years developing this gun, and the writer remarks that if 
the piece “ will do half what its advocates claim for it, 
the ingenuity of man will be severely taxed to invent 
some system of defence that will successfully resist it.” 

We agree with the writer in this conclusion, but we 
think that the “ if’ should be written very large indeed. 
Some months ago we spoke of a large calibre gun being 
constructed at Bethlehem under the direction of Lieut. 
Meigs, which, carrying a large explosive at a moderate 
velocity, might, we thought, for many purposes be a most 
valuable gun, but we never committed ourselves to such 
statements and figures as those given above. Without 
going into actual calculation here it will be apparent that 
the above are beset with difficulties. To begin with the 
gun, it is of the same external dimensions as the 12in. piece, 
which is only two-thirds of its calibre. This implies a very 
light thin breech, for doubtless the breech only is contem- 
plated, and we certainly do not want to increase the diffi- 
culties presented to us. It would be supposed that this 
must be a low velocity gun, yet 2200 foot-seconds cannot 
even now be called a low velocity. Then the torpedo 
shell weighs 1800]b., as against the 20001b. of the 
17in. 100-ton gun. The cubes of 18 and 17 are nearly in 
the proportion of 8 to 7, so that this means that the 
torpedo 18in. shell is very much slighter, taking the 
weight into account—almost a quarter less—solid and 
strong, even supposing it to be of somewhat similar form. 
Seeing that it contains 620lb. of wet gun-cotton, how- 
ever, it must be a projectile of very great length, and con- 
sequently its structural strength must be slight indeed, 
and for the attack of armour practically useless. Wet 
gun-cotton is here spoken of as if it almost was a new 
substance, yet about ten years ago we reviewed results 
obtained by German aartillery against land works 
with wet gun- cotton shells, this substance being 
at that time preferred by Germans to melinite and 
other high explosives. The effect of these shells was 
then found to be very great indeed. But mark what 
follows. General Brialemont then concluded—and we 
had the opportunity of hearing it from his own lips—that 
armoured defences were called for to defeat these 
destructive shells. The fact is that up to the present 
time explosives have only destroyed armour when carried 
well into it by a shell with some penetrative power. We 
admit that we do not know of so large a charge as 
620 lb. being employed, but that armour can be success- 
fully attacked by a very weak shell containing even 
such a charge has to be shown. Present evidence is 
against it. Observe that the projectile never strikes 
direct on service, and the oblique breaking of 
such a projectile is a very much enfeebled affair. 
We will, however, go further; we have yet to be shown 
that the projectile will shoot. Without fully working it 
out, we can see that it has much against it, and is likely 
to fail just where all these mammoth explosive torpedo 
shells have hitherto failed—that is to fail in hitting the 
mark. The Vesuvius had nothing to prevent her proving 
the powers of her torpedo shells at Cuba, yet the official 
Spanish report was that the effect would have been 
terrible had the shell fallen ‘‘ near a fort.” A fort isa 
big enough object, and yet all efforts failed to lodge a 
shell even “near” one. It is never wise to ridicule the 
possibility of a design being good because inflated 
accounts are given of it. In this instance we think the 
accounts decidedly inflated, but what we think may be 
important asa solid residuum is what we wrote in the 
spring, namely, that under many conditions in warfare it 
may answer well. to sacrifice high velocity for the sake of 
a shell carrying a large explosive charge for the attack of 
weaker structures. We have no evidence to indicate 
success in the attack of heavy armour. If this 18in. gun 
is treated soberly it may, we think, have a future. 


GERMAN SHIPBUILDING CAPABILITIES. 


As will be remembered by the result, there has not been 
any misplacement of judgment on the part of the authorities 
of the German Imperial Navy in relation to the confidence 
which they manifested some months ago in the eventual 
possibility of the adoption by the Reichstag of the great 
scheme for extending the navy at an expenditure exceeding 
£60,000,000, distributed over a period of sixteen years. In 
anticipation of the project receiving the approval of Parlia- 
ment, the Reichs-Marine Amt early in the present year 
appointed a special commission to investigate the shipbuild- 
ing capabilities of the country for the purpose of calculating 
the method of dividing the work of constructing the new 
fleet. The commission were authorised not only to approach 
the German shipbuilders, but also to address a series of 
questions to the chambers of commerce representing the 
iron and metal industries in general, and the engineering 
works producing the propelling and other machinery 
required in vessels of war. As the replies had to be 
forwarded to the Marine Amt by the end of July, it is 
reasonable to conclude that the necessary information on the 
subject is now in the possession of the German naval 
authorities. Whether an official report dealing with the 
results of the investigation will be issued on a future occa- 
sion remains to be seen, but in the meantime it is note- 
worthy that a general statement has been published referring 
solely to the shipbuilding side of the question. The state- 
ment mentions that at the time of the information being 
obtained there were about 35,000 workmen employed in 
German shipbuilding or dockyards in the North Sea and in 
the Baltic, the greater number being engaged in the latter area. 
Placed together, the six most important yards in the Baltic 
alone employed one-half of the total number of men. In 
1898 these six yards constructed vessels of a total tonnage of 
75,000 tons, and having engines of 150,000 indicated horse- 
power; and the tonnage built by them last year and that 
now in course of construction amounts to 360,000 tons. The 
firms in the Baltic also occupied the leading position in that 
country in the building of vessels of war, both for Germany 
andabroad. Apart from the warshipscompleted in 1899, there 
were also being constructed eighteen vessels of war for 


German account, and sixteen ships for foreign Governments, 
whereas the shipbuilding yards in the North Sea were build- 
ing only four men-of-war for the home Government, and none 
for other countries. As to the future shipbuilding capabili- 
ties of German firms, the statement shows that at present 
the yards in the North Sea and the Baltic possess 106 build- 
ing slips, and that at the time of the inquiry no less than 
thirty-two new slips were being projected in both areas. The 
pre-eminence of the Baltic yards is further indicated by the 
length of the slips; there will in the future be twenty-one 
slips of a length exceeding 150 metres, whereas in the case 
of the North Sea yards the length is scarcely 75 metres. The 
number of graving docks in the possession of German ship- 
building yards advanced from nine in 1880 to seventeen in 
1890, and twenty-seven in 1900, and the statement submits 
that in this manner it has been rendered possible for German 
shipping companies to have their vessels docked and over- 
hauled in native docks, whereas in former years recourse had 
mostly to be had to the English, Danish, and Swedish docks 
for that purpose. 


THE BRITISH ASSOCIATION. - 


On September 5th the British Association meeting for 
1900 will begin. The Association is nothing if not popular, 
and it has seen many vicissitudes. It is now, and has been 
for some time, fairly prosperous. It has been said that it 
represents garden-party science, and nothing else. This is 
searcely true, although occasion has been, no doubt, given for 
making the statement. But a meeting which collects the 
most eminent men of science together in one town for more 
than a week cannot be regarded as insignificant. It is, how- 
ever, undoubtedly true that the meeting depends for 
pecuniary success very largely on the provision of startling or 
exciting papers and addresses. This year there is no promise 
of much that will surprise ; and among the addresses very few 
will be found that will interest our readers. The president- 
elect is Sir William Turner, Professor of Anatomy in the 
University of Edinburgh, and his address, while it may contain 
much to interest engineers as men of education, cannot say any- 
thing which will bear specially on our profession. When weturn 
to Section A, Mathematical Science, we find a hope of better 
things. The president will be Dr. Larmor, who has long 
made a study of recondite physics. Whether the ether is 
or is not a mathematical abstraction, it is certain that 
nothing is known about it save what is told us by the mathe- 
matician. It may be true, as Lord Kelvin recently told the 
world, that mathematics have nothing to do with common 
sense. It is the hope of men like Dr. Larmor to utilise 
mathematics in such a way that certain of Nature’s puzzles 
may be reconciled with common sense. No greater mistake 
can be made by practical men than to accept the notion that 
so-called recondite physics have no interest for them, and are, 
for the purposes of every-day life, useless. Far from this 
being the case, at any moment results may be achieved or 
discoveries made leading to fame and fortune. Who, for 
example, a few years ago, would have dreamed that Joules’s 
discovery that a gas expanding without doing work 
loses a small quantity of heat, would supply the means 
of producing the most powerful refrigerating plant in the 
world? We fancy that Dr. Larmor will not disappoint the 
high expectations that have been formed regarding his address. 
With the remaining sections, if we except G, Mechanics, 
Tur ENGINEER has little to do. Sir A. Binnie is the pre- 
sident-elect ; but we are unable even to hint at the line 
which he will take in his address. An exceedingly practical 
man in the practice of his profession, he may find relaxation 
in dealing with the theory or the history of mechanical 
science. It is to be hoped that the papers to be read in this 
section will be better than they have been recently. The 
motor car will, of course, be in evidence, let us trust not too 
much in evidence. It is anticipated that there will be a 
good old-fashioned battle royal in the Geological Section. 
The president-elect is Professor Sollas, one of those who will 
accept neither the views of the uniformist nor those of his 
opponents as covering the whole ground; he will, therefore, 
as a matter of course, be attacked by both parties. Geolo- 
gical questions are not without practical interest for civil 
and mining engineers, and the section will no doubt be well 
attended. Bradford does not at first sight appear to be a very 
attractive locality in which to meet, but it has a very high 
—* for hospitality, and that necessary concomitant— 
wealth. 


THE HYGIENIC VALUE OF GAS, 


A copy of a suggestive paper written by Mr. T. D. Miller 
for the Western Gas Association of America has been for- 
warded to us, Mr. Miller’s arguments are on the advantages 
of heating and lighting by gas from a hygienic point of view. 
In the first place, he quotes Tyndall’s experiment on the 
purification of vitiated air by passing it through hot tubes 
to show that the open flame has actually a valuable effect in 
cleansing the air by the destruction of organic material. 
Then he shows the advantage of the moisture added to the 
air of a room when a properly constructed gas-stove is used 
in it, and, finally, he claims that the air is kept in better 
circulation by gas-burners and gas stoves without flues than 
by the ordinary coal fire and grate. His case for the value of 
open jets is this :—Carbonic acid gas is in itself not injurious, 
and may be considered simply as an inert compound of air, 
just as nitrogen is. It may be breathed in and out of the 
lungs with impunity, but the amount of organic matter, that 
is, dangerous impurities in the atmosphere, is proportionate 
to the amount of carbonic acid gas exhaled from the lungs, 
which is therefore taken as an index of the impurity of the 
air. The carbonic acid produced by a flame in a well- 
ventilated room is not injurious, and the fact that a per- 
centage of the air is sterilised by passing through the exposed 
flame is actually advantageous. ‘The dark spot on the 
ceiling,” says Mr. Miller, “over a gas-jet is ordinarily 
attributed to smoke from the gas. It is hardly neces- 
sary for me to remind you that such is not the case. 
These sooty deposits are nothing less than charred and inert 
particles of organic matter that have passed through the gas 
jet, and rising in the current of hot air, have been deposited 
on the ceiling, and it is impossible to say how many millions 
of deadly disease germs are hourly cremated in this way. In 
the sick room where a contagious disease is, the presence of 
germs may be so numerous as to make the air infectious, 
and in the presence of an infectious disease the danger is 
well known.’ Of course this sterilising action goes on in 
the open fire, but with the disadvantage that the purified air 
goes up the chimney and is replaced by air which is more or 
less infected, depending on the source from which it has 
come. Mr. Miller closes his paper with the melancholy con- 


clusion that when all the modern improvements in heating 
by water and steam, and lighting by enclosed lamps, have 


been brought to perfection, *‘ infection and contagion will be 
much more prevalent than they are now or have been in the 
past, unless some method be invented to exterminate the 
microbes.” 


MECHANICAL FLIGHT, 


Tuer subject of mechanical flight has been recently discussed 
by Mr. Hiram Maxim. He throws considerable doubts on 
the recent experiment of Zeppelin, about which we have heard 
so much. the first account of these German experi- 
ments, it was said that the balloon travelled thirty miles. 
We then hear that it travelled about three miles, and was 
finally towed back to the shed where it had been built. From 
the nature of the case a balloon has to be of more or less 
fragile construction, and in order to lift any weight worth 
consideration it has to be of large volume. Under the 
circumstances it is not suited, for one thing, to travel against 
the wind, and for another it is almost impossible to give it a 
greater speed than four miles an hour, and as the wind nearly 
always blows at a greater velocity than this, the balloon travels 
in its direction. As was to be anticipated Mr. Maxim looked 
upon mechanical flight with far morefavour than ballooning. 
The experiments that Prof. Langley, Mr. Phillips, and he him- 
self made, were sufficient to show that the possibilities were 
great. Unfortunately it wasmost expensive experimental work, 
and though he felt sure there was sufficient mechanical skill in 
England or America to bring the flying machine to perfection, 
he thought that the abundance of money which French 
experimenters had at their disposal gave them a great advan- 
tage. Mr. Maxim apparently does not think that the flying 
machine will be that popular plaything that some people 
expect. He considers that at first it will be dangerous, and 
looks for its greatest utility in warfare for reconnoitring, for 
which purpose its inherent dangers will be less than the 
dangers of such work as ordinarily performed, for carrying 
despatches and for ovcasionally dropping abomb. He thinks 
mechanical flight will thereby extend the borders of civilisa- 
tion, and his argument to that end is so ingenious as to be 
worth quoting :—“‘ Flying machines like automatic guns will 
make war more difficult and expensive. They will give to the 
highly civilised nation which has both money and engineering 
skill, great advantages over poorer and less skilful nations, 
which will, of course, be a potent factor in extending the 
borders of civilisation, or, as one might say, of almost civilising 
the world.” 


LENGTHENING VESSELS. 


Tur German nation has had to pay pretty heavily for the 
experiment which the authorities of the Admiralty decided 
to undertake some time ago in the direction of improving 
two of the coasting cruisers by adding to their length. It 
appears that the first war vessel to be taken in‘hand was the 
Hagen, and the object the naval authorities had in view was 
to increase the defensive capabilities of the vessel against 
artillery attacks and to enlarge the bunker accommodation, 
so as to render it possible for the ship to steam a greater 
distance before being compelled to run into port for coaling 
purposes. The latter consideration was regarded as of more 
importance than the former, as it was thought in this manner 
to give the vessel an extended sphere of action. The Hagen 
was accordingly taken in hand by dividing the ship trans- 
versely in the middle and by inserting a new section, giving 
an increased length of 23ft. On the completion of the 
enlargement the vessel was put through a course of trials, 
with the remarkable result that it has been found that 
the lengthening of the Hagen has diminished her speed. 
As the expenditure on the work has amounted to 
£125,000, the experiment has proved to be very costly and 
unsatisfactory. In these circumstances it is not surprising 
to hear that the German naval authorities have decided to 
abandon the proposal to lengthen the sister vessel Beowulf 
in a similar manner at an outlay of £125,000. 


JAPANESE GOLD 


THERE appears to be reasons for believing that the recent 
discoveries of gold in the vicinities of the Tonabetsu and 
Horobetsu rivers and their tributaries in Japan will have 
important developments. The sources of these rivers are in 
the Horonoburi mountain, and it is anticipated that 
systematic investigation will lead to the discovery of rich 
veins. Already claims for working 3447 miles of river bed and 
over 185,000 acres of land, situated in the districts mentioned 
and elsewhere in the island of Hokkaido, have been granted. 
Up to a few years ago the yearly output of gold on this island 
did not exceed some 1570 ounces, but since the new discoveries 
in the Kitami province, the official returns account for 
14,447 ounces recovered in 1899, and it is confidently asserted 
that the amount was actually far greater—some five to six 
times as much indeed. As this would be worth some £250,000 
sterling, and as so far the means for washing the gold have 
been of the most primitive nature, there are indications of the 
existence of an important field, the value of which the 
energetic Japanese will not be slow to appreciate and utilise. 


DISPOSAL OF TOWN REFUSE. 


THERE are some interesting details in connection with the 
disposal of town refuse in a paper recently read before the 
Society of Engineers by Mr. Brierley Denham Healey. The 
author goes minutely into the pounds, shillings, and pence of 
refuse destruction properly carried out, and he discusses the 
efficiency of various systems now in use. The great draw- 
back to the use of refuse for steam raising is its varying 
quality for calorific purposes. Some refuse may at one time 
be very high in calorific value; at another it may have 
very inferior heat-giving qualities. The refuse produced 
by some manufacturers, for example, would be sufficient to 
provide steam for the works of those manufacturers if pro- 
perly burnt. In many cases provision is not made for burning 
this refuse on the spot ; there is not space for the additional 
boiler, or some other cause prevents the refuse being made 
use of, and the waste goes on, although in many such works 
the combustible matter is a source of danger if not daily 
removed. It goes, therefore, to the public refuse destructor. 
All refuse is by no means of the same heating value. Never- 
theless, in order to obtain good results in the employment of 
a system for using town or other refuse as fuel, a very 
careful estimate must be made beforehand of the full value of 
the refuse. This must be done by observing the average per- 
centage of combustibles and water it contains ; and in decid- 
ing what actual system to use account should be taken not 
only of capital outlay, but of guaranteed cost of working and 
of the estimated value of the steam produced. It is 
frequently the case that it will pay in the end to have a 
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rather larger capital outlay than seems at first to be 
absolutely necessary. It. is, of course, requisite to 
know the consuming capacity of the furnace. In well- 
constructed furnaces, worked with natural draught, the 
rate of consumption is from 20 lb. to 30 lb. of refuse 

r square foot of grate surface. When using forced 

raught these amounts may be doubled. With an ordi- 
nary gtate, 25 square feet in area, and using ordinary 
draught, the consumption of refuse per week of six days 
amounts to forty tons. The weight of refuse varies from 28 1b. 
to 87 1b. per cubic foot ; say from 80 to 25 cubic feet per ton. 
In different districts and at different times the quality of the 
refuse is so varying that it is almost impossible to obtain any 
valuable comparison of the different kinds of destructor— 
there are so many things to be taken into consideration when 
judging of the whole question. Some refuse, for example, is 
so light that it is unsuitable for heavy draught furnaces ; 
this refuse it is also found difficult to drop from barges at 
sea. If fed into furnaces at all, it has to be done so by means 
of boxes with hinged bottoms. 

The carbonaceous and heat-giving matter in town refuse 
varies from 20 to 50 per cent. Of late years this amount has 
been much lowered, and for this gas fires are held responsi- 
ble. People using these burn much less coal, and con- 
sequently less cinders are formed. Moisture, again, varies 
greatly in refuse. The author of the paper under discussion 
tells us that it varies from 15 to 47 per cent. In some cases, 
however, he explains that it may be considerably higher, as 
organic andanimal matter contains 70 to 80 per cent. of mois- 
ture. With a lot of organic matter the percentage of moisture 
may easily be run up to a high figure. Of the clinker that 
remains the amount varies from 19 to 42 per cent. of 
the refuse charged. This may be used for various pur- 
poses. For instance, large quantities of paving stones are 
made from refuse clinker andcement. The heat developed by 
refuse used as fuel varies considerably. A ton of Birmingham 
refuse, for example, yields as much as 200 indicated horse- 
power per hour; Rochdalegives182; Cambridge, 174; Hereford, 
149; Leeds, 113; Bradford, 82; Oldham, 60; Hastings, 40; 
Leyton, 30; Southampton, 16; and Bath, 12. There is no 
telling what the calorific value of a refuse may be until it 
istried. The author states, however, that ‘when due credit is 
given for the calorific value, in many places the actual cost of 
disposal is less than for the ancient system of barging to sea or 
dumping into disused quarries.” 

The question of prime cost is a matter which will, of 
course, be of prominent importance to all: debating whether 
or not to employ destructors, and whether to install boilers 
also. The greater part of the data hitherto published on the 
subject of refuse disposal have been misleading, simpl 
‘ because the results have not been taken over a long pcm 
period. The quality of refuse, as we have already pointed 
out, varies ; experiments have been carried out and reported 
on for a short time—say, not long enough for the refuse to 
have established an average. The refuse may have been of parti- 
cularly high calorific value, and the results obtained very good. 
The results have been published, and, acting on the data so 
published, other people have installed destructors, have 
expected to get the same results, and have failed. It has 
been found impossible to name the towns where similar con- 
ditions could be relied upon for a fair comparison of different 
systems. Still, allowing for variations, one can obtain some 
idea as to the capital outlay necessary and as to the amount 
of working expenses. The average cost of plant, we 
are told, including the chimney, flues, furnaces, build- 
ings, roadways, and the usual machinery, such as mortar 
mills and clinker crusher, with engine and_ boiler 
power for driving .the same, is about £850 per furnace 
for a plant of eight furnaces. If, however, it is 
intended to generate steam to the fullest extent by the addi- 
tion of sufficient generators, the cost will then reach £1300 
per furnace, or, say, £65 per indicated horse-power obtainable. 
This figure assumes a horse-power of 20 for each furnace. 
As a matter of fact, it is no uncommon thing to obtain 40 
indicated horse-power from some furnaces. In some places, 
however, such results are sometimes obtained that these 
figures would be considerably modified. For example, the re- 
fuse burnt in the Darwen destructor showed a calorific value 
of 22} per cent. of that of coal, which evaporates 7 lb. of 
water per pound. At the St. Pancras electricity works, 
using a water-tube boiler, as much as 33 per cent. of the rated 
power of a boiler was obtained when using refuse. These, 
however, are figures which are by no means ordinarily 
reached. 

The refuse destructors at present in use may be divided 
into three classes. First, those in which the object is simply 
to render the refuse innocuous ; secondly, those which have 
machinery driven by steam produced by waste heat for deal- 
ing with a portion of the clinker ; and, thirdly, those in which 
every effort is made to fully utilise the effluent gases of the fur- 
naces, and to produce a vitreous clinker which is suitable for 
many purposes. There are also three distinct systems of 
charging the furnaces. These may briefly be described as 
hand firing on to level grates ; feeding through hoppers above 
the furnace hearths, or from back doors ;: and charging from 
hoppers above the back end of the furnaces by mechanical 
bars or plates, or by means of tanks with automatic shutters, 
all of which require the assistance of forks and rakes. 

Some furnaces are perfectly suitable for dealing with the 
refuse of a particular place. An instance is quoted in which 
sixteen tons of screened refuse were burnt to very hard 
clinker in twenty-four hours by a certain furnace. This 
furnace in another locality proved an absolute failure owing 
to the difference in the refuse. In this latter case the heat 
was not found sufficient to produce vitreous clinker, and it 
imust be borne in mind that for really good work the clinker 
used should be quite free from unburnt matter. From the 
flues of high temperature destructors, also the flue dust is 
now a valuable by-product. When mixed with 10 per cent. 
of carbolic acid it makes a reliable disinfectant powder, and 
it has been used for making silicate paint. 

One of the causes of complaint from residents living near a 
destructor station is the fine dust particles which settle down 
upon every ledge and window sill. This nuisance is aggra- 
vated by very tall stacks when using natural draught only. 
“With forced draught,” says the author, “and smaller 
stacks, and the use of dust pockets in the flues, this nuisance 
may be entirely prevented.” This, moreover, permits of the 
collection of this by-product. In any kind of furnace, 
whether fired by hand or by mechanical means, it is of the 
greatest importance to observe a regular cycle of operations. 
Workmen when left to themselves are prone to do the work 
of clinkering, charging, and levelling down as quickly as 
possible, so as to obtain rests between whiles. The result fre- 
quently is that the temperature is reduced—sometimes as 
much as 700 deg. Fah.—and the furnaces discharge volumes 


of unconsumed and foul-smelling gases. This might be 
almost entirely, if not quite, avoided if care were taken and 
the operations performed more slowly and regularly. 


TRACTION BY KITES. 


Tuer power of the wind for travelling on land, utilised by 
means of sails, is known to be considerable, and in some cir- 
cumstances quite capable of being put to useful purposes. 
On the flat and straight roads of Holland it has been made 
use of, and the Chinese are said to have sailed on terra firma 
with skill and success. In most countries, however, the roads 
are not straight enough for wind power ‘to be available for 
any distance, whilst the obstruction to the steersman’s view 
if the sail was low down, and the tendency of the vehicle to 
capsize if it was too high up, would be somewhat serious. An 
ingenious way of overcoming these difficulties by means of 
kites, instead of sails, was tried in the year 1828, one of the 
localities favoured by the inventor being Manchester. 

The machine in question was devised and patented on 
October 18th, 1826, by Colonel James Viney, R.A., and Mr. 
George Pocock, of Bristol, the number of the patent being 
5420. It is described as for “certain improvements in the 
construction of cars and other carriages, and the application 
of a power, hitherto unused for that purpose, to draw the 
same.” The moving of ships and the raising of weights are 
named amongst the purposes to which kite traction might be 
applied. Preserving life after shipwreck, and giving signals 
by means of flags attached to the kite, are named as well. 

As to the kites themselves, they presented several ingenious 
and novel features, and were by no means the simple affairs 
commonly used by schoolboys. They would fold up, by 
means of joists in the wings, and also in the standard, thus 
rendering them conveniently portable. They had also an ex- 
tending or spreading arrangement for K amy out the wings, 
somewhat on the principle of an umbrella. Four lines or 
cords were used, by which the the power could be controlled, 
or the course directed. Besides all this, a number of kites 
could be added, at convenient distances behind each other, so 
that really a fair amount of power could be obtained when 
there was sufficient wind. They were to be made of 
linen. 

The “ charvolant,” or flying car, intended to be kite-drawn, 
was of extremely light construction, with wheels resembling 
those of the best modern American make. It is not stated 
how wide it was, but there were two seats, one behind the 
other, and judging from the extreme lightness of the ap- 
paratus, two persons would be about as many as it could 
safely carry. In front of the first seat was a horizontal steer- 
ing wheel, the spindle of which went through the floor and 
fitted by a square on to the end of a small pulley-wheel, from 
which a strap or belt passed to a larger pulley fixed as a pivot 
to the centre of the front axle. This axle could, therefore, be 
turned to the right or left to guide the machine. Under the 
car, suspended by a spring, was a drag or brake, acting 
by a lever, by which the speed of the machine could be 
regulated. 

During the Ascot races of June, 1828, a kite carriage of the 
kind described attracted a great deal of notice. It was drawn 
by two kites, and travelled at a rapid pace at the back of the 
Royal Stand. George IV., who was present, went round 
from his box at the front to have a full view of it. After the 
races it went to London, and on the dead-level and straight 
bit of road between Staines and Hounslow its powers proved 
rather remarkable. Starting at the same time as several 
coaches, it passed them all, and everything else it overtook. 
The car was managed by Messrs. Pocock and Sons, of Bath, who 
appear to have become possessed of the sole patent rights. 
Soon after this trials were made of the power of kites to drag 
vessels through the water. At the Liverpool Regatta, of 
July 18th, a heavy two-masted boat, not at all adapted for the 
purpose, was worked by means of a kite, or kites, from the 
Liverpool side of the Mersey over towards Birkenhead. The 
wind was south, the direction taken due west, but the trip 
out and back to the point of departure was done in twenty 
minutes After setting out again the helm was altered to 
steer due south, against the wind, which was accomplished 
for several hundred yards, to the great surprise of the nautical 
parties who witnessed it. Mr. Alfred Pocock and nine other 
persons were in the boat, and onthe cross-voyage the strength 
of the tide would certainly have to be reckoned with. In 
fact, the tide is said to have been coming in rapidly, and 
most people are aware it comes in pretty strongly off 
Liverpool. 

On Wednesday, July 30th, 1828, about five o’clock in the 
evening, a kite carriage made its appearance in Manchester. 
Mr. William Yates, of Dale-street, was the charioteer, accom- 
panied by his wife and a young boy. ‘Two kites were 
employed, flying one above the other, with about 200ft. 
interval between them. Mr. Yates held the strings in his 
hands, the vehicle being a low pony phaeton with a pivot to 
the front wheels, much as described above. It went down 
Green-gate, Salford, over Blackfriars Bridge, then along 
Market-street and Piccadilly, to beyond Ardwick. When 
going up hill in Market-street the movement was very slow, 
only about two miles an hour, but on the macadamised road, 
which then existed in Piccadilly, it moved much faster. 
It did not go — the wind, but was impelled, 
apparently without difficulty, at an angle varying according 
to the direction of the streets. A large number of spectators 
turned out to see this remarkable novelty. 

In those days, when telegraph wires and railway bridges 
did not exist, and buildings were much lower than they are 
now, it might certainly have been possible to navigate the 
streets of a town by means of kites; but if there were no 
other reasons against it, their use in crowded streets is now 
out of the question. Nevertheless, with the great advances 
which have been made in carriage building and wheel-work, 
especially as to wire spokes and pneumatic tires, it would 
sometimes be practicable to employ kite traction on common 
roads in the country. Trees by the roadside would occa- 
sionally be an obstacle, but the thing is feasible, if of limited 
utility. To get over the difficulty of going against the wind, 
Messrs. Viney and Pocock proposed that there should be a 
light platform behind the car, upon which a pony could be 
carried, who could be attached in front when the wind failed 
or was in the wrong direction. Such a system reminds one 
of the “dandy-cart’”’ arrangement on some of the early 
mineral railways, where the horse rode down the inclines in 
his own vehicle and pulled the empty train home up hill. 
The kites would, of course, be considerably handicapped in 
this case, a pony weighing quite as much as any two ordinary 
adults. It does not appear that the plan was ever carried 
out. 

A correspondent of the Mechanics’ Magazine, in 1831, sug- 


ested several advantages that might accrue from the use of 

ites at sea. The tendency of sails, of course, is to force a 
vessel under water ; that of kites, just the reverse. Again, it 
is known that currents of air, at no great height, may be 
blowing in a different direction to those within the reach of 
sails. Kite ropes would afford practically no mark for an 
enemy to fire at. There would be no fear of the adversary 
getting the weather gauge, i.e., being able to interrupt the 
access of the wind to his foe’s sails by. getting in the way. 
Though out of date as regards naval warfare, this would be 
applicable still in yacht racing. It.is also suggested that 
kites might be useful for. drawing sledges in certain countries, 
whilst it is considered proved, by the writer in question, that 
a boat can sail much nearer the wind with kites than with 
sails. Instruments of the kind, about 15ft. long, and adapted 
by hinges to fold up, are what he recommends. The subject, 
though not perhaps a very promising one, is interesting, and 
undoubtedly a good deal might be learned about its possibili- 
ties at very little expense. 


DOCKYARD NOTES. 


Most of the ships specially mobilised for the manceuvres are 
paying off this week, and little remains but to add up the 
bill. On the whole the exercises would seem to have been 
worth the money expended, despite shore-going verdicts to the 
contrary. This adverse verdict is, however, usually the result 
of special correspondents taking themselves and the “ war” 
a deal too seriously. This year, at any rate, the “ war’ was 
not intended to teach anything in particular; it was a means 
of causing incidents of an instructional nature—nothing 
more, and it accomplished this as well as could be expected. 
That the authorities themselves did not regard the issue as of 
much importance is well evidenced by the decision on the 
solitary battle that took place—the cruiser fight in Cardigan 
Bay. Commodore Poé’s tactics were such that the A cruisers 
would all have been out of action in a real fight, but when 
the verdict of the umpires was given it was noted that only 
ships whose performances were well known were put out of 
action. The water-tube boiler ships were all left ‘ unim- 
paired.” It was a wise step, as the experience gained with 
using these ships was worth a good deal more than any 
strategical knowledge picked up by the rival admirals. Even 
in a real war sea-keeping and speed-making will probably 
achieve more than the most brilliant tactics and strategy. 


BELLEVILLE boilers did very well in the recent manceuvres, 
if the absence of any breakdowns with them is a criterion. 
The result, however, should not be taken quite so couleur de 
rose as the Admiralty will very likely make it appear by-and- 
bye, because most of the engine-room complements in the 
Belleville ships were mobilised on the quiet three weeks before 
mobilisation day. It was only fair to the engineer officers to 
give them this assistance in dealing with what is still more 
or less a novelty; but one has to be wary lest incidents of 
this sort are discreetly forgotten when deductions are made. 


Somes quite exciting paragraphs have been going round the 
newspapers about the narrow escape H.M.S. Ariadne had 
from sinking last Friday night. As a matter of fact, last 
Friday night she was in No. 15 dry dock at Portsmouth. 
However, some such incident did really happen the night 
before, though the “ nearly sinking” smacks rather of the 
long bow. What really occurred was that the K ngston 
valve leaked slightly. 


Tue next Belleisle experiments will take place in one of 
the creeks that abound round Portsmouth—probably Por- 
chester. Selsey Bill, in the opinion of the Admiralty, is too 
public a place. There are too many facilities for sightseers, 
some of whom saw more than they were wanted to at the 
last firing. At Porchester Creek sightseers will have to risk 
going the same way as the Belleisle. 


Suokrt, fat funnels have long been associated with Clyde- 
bank destroyers, but it will soon cease to bea guide. The 
Electra and other boats not at present in commission are all 
having their funnels made nearly half as high again as they 
previously were. The Electra’s are now as high as those of 
the Bullfinch class. 


One of the mobilised cruisers at Portsmouth when coaling 
last week took in an average of somewhere about 90 tons an 
hour without any particular effort. During the mancuvres 
she hardly reached 50 tons an hour. In the latter case, 
despite the hardest labour, a higher amount was impossible 
because of the defective or weak winches in the collier. At 
Portsmouth there were good strong winches—the new Tem- 
perley winch, according to some accounts. ‘This extraordinary 
difference effected by the power of winches is interesting. 
Comment is superfluous. 

Tue destroyer Bullfinch, which some time ago was the 
scene of a very grave engine-room accident, is now running 
her trials again—and so far all has gone well. Mr. Dathan, who 
was engineer officer of the Bullfinch at the time of the disaster, 
and almost, if not the only survivor, has long since recovered 
from his injuries, and is at the present time serving on the 
new Royal Yacht. 


THE new armoured cruiser Kent is making fairly good pro- 
gress at Portsmouth. Building ships always do—it is after 
launching that they move so slowly. The Formidable does 
not seem to have progressed much in the last two months, 
and is still a good long way from her trials. 


Tue official trial of the Psilander, torpedo cruiser, built 
at Stockholm for the Swedish Government, recently took 
aga with very satisfactorily results. The power contracted 
‘or was 4500 indicated horse-power, and the speed 20:5 knots 
under forced draught. This vessel is fitted with eight 
Yarrow water-tube boilers, and with natural draught the 
speed obtained was 19°3 knots, and with forced draught 20-7 
knots, the indicated powers being respectively 2946 and 4775 
indicated horse-power. There are now building for the 
Swedish navy a sister vessel to the above, and four small 
battleships of 3650 tons and 5500 indicated horse-power, all 
of which are being fitted with Yarrow boilers. above 
are all being constructed by Swedish builders. 


H.M. cruiser Isis made the run from the Mediterranean 
to Hong Kong at an average speed of 16:5 knots. She has 
Scotch boilers, and her consumption of fuel was moderate. - 
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THE TAFF VALE RAILWAY STRIKE. 


Tux hope entertained last week that at the meeting of the 
railway men on Sunday night pacific measures would be agreed 
to has not been realised, and on Monday the whole of the 
drivers, firemen, and signalmen, to the number of 800, 
came out on strike. Notices had been put in previously, so 
that the bulk of the men, at all events, may be regarded as 
acting within their rights. The claim of the signalmen is 
4d. per day extra, or 2s. per week advance; the others a 
general improvement in wages and conditions. This is 
plainly shown in a letter to the men, published by Mr. 
Holmes, the representative of the Amalgamated Society of 
Railway Servants, in urging them to be loyal to the society 
and to themselves. ‘ Your cost of living,” he said, “for the 
past nine months has increased 5s. per week, and you have 
had no advance whatever in wages.” 

In addition to the general complaint of lower wages on 
the Taff than upon other railways, there are two statements of 
complaint which have been brought specially to the front. 
One is that of a signalman named Ewington. This man is 
stated by the railway men to have been dismissed on account 
of his taking a prominent part in a society meeting. The 
contention of the railway officials is that in his absence 
from illness after the meeting his place was filled, but that 
when he reported himself well he was offered another signal- 
box, which would have given him an advance of 2s. per 
week. Ewington wanted his box back, and refused the new 
one. The officials, protesting that they could not give back 
the old box, urged that the new one was really promotion ; 
but this Ewington and his friends would not admit. This is 
one item. The other is that the railwaymen wished that 
Mr. Holmes, the representative of the Amalgamated Society, of 
which they were members, should be allowed to be present 
at an interview between Mr. Beasley, general manager of the 
Taff Vale Railway, and themselves, but this Mr. Beasley 
would not allow. 

In the matter of Ewington, it is maintained that the 
signalman’s box was his home, to which naturally he wished 
to return, and that the excuses for not allowing it are simply 
forms of special pleading. With respect to the refusal to 
permit Mr. Holmes to be present, that gentleman maintains 
that he did not wish to take part, but to hear for himself the 
pro and con, and he reminds the officials that at the strike 
of 1890 a settlement was brought about by the joint action 
of the officials and a representative of the Amalgamated 
Society. 

Thus the matter remains. The railway officials have, in 
this case, as in many labour struggles going on over the 
country, to meet the difficulties of increased cost of living— 
coal not exempt—and the unrest of men, who are constantly 
striving for improved wages and conditions in accord with 
the social improvement they have gained in the occupation 
of better houses, the increased cost of apparel of themselves, 
wives, and families. And this, too, when the plea of the railway 
manager holds good to a large extent that competition and 
other matters, extensions and improvements, have lessened 
the railway revenue. 

The strike impulse appears to affect the Taff Vale Railway 
men every decade. It is exactly ten years ago—August, 1890— 
that the industry of the whole of the colliery district was 
stagnated bya similar strike. The men gave up work on 
August 7th and resumed on the 15th. The agreement brought 
about was one of mutual concessions, both parties consenting 
to sixty working hours per week and fifty hours in the 
“Mabon,” or holiday week. At that time the Taff, Rhymney, 
and Barry lines were affected. For the present the strike 
only affects the Taff Vale, though it is openly threatened 
that if efforts are made to help the Taff Vale the strike may 
be extended. The strike tells acutely on the lower part of 
the Rhondda. Fortunately a great part of the coal district 
impinges on the Rhymney, the Great Western, Brecon, and 
Merthyr, and the Rhondda and Swansea Bay lines. 

Last week an energetic effort was made by the Chamber of 
Commerce, Cardiff, to intercede and bring about a truce, but 
without success, For the present the men of competitive or 
adjoining railways remain spectators of the position. At the 
same time they have signified their concurrence in the justice 
of the struggle on the part of their fellow-workers, and their 
readiness, if needed, to follow suit. The Rhymney Railway 
now ‘*works” the mail arrangements between Merthyr and 
Cardiff, and also the through Cambrian Express between 
Cardiff and Aberystwith. In some parts not touched by the 
Rhymney, the passenger inconvenience is acute. It is ex- 
pected that if the struggle continues the result will be the 
stoppage of 40,000 colliers, and the decreased tonnage at 
Cardiff and Penarth of 200,000 tons of coal per week. 

The collieries in the Rhondda which are exclusively served 
by the Taff Vale are the following:—Ocean; [Ferndale ; 
Glamorgan; Cory’s Gelli and Ty’nbedw; Great Western; 
Lewis’s, Merthyr; Cymmer; Lockett’s, Merthyr; Ynyshir 
Standard Navigation, Naval, Fernhill, Aberglaski. In the 
Aberdare and- Merthyr Valleys: Albion, Penrhiwkeiber. 

The railway authorities made strenuous efforts to get an 
improved passenger service on Tuesday, but only one train 
made a couple of journeys between Merthyr and Penarth. 
Another was sent to the Rhondda, and a third put on the 
Penarth service until dusk. Passengers, in all but impera- 
tive cases, appear to have refrained from using the Taff Vale 
line, there being a fear that the threats of the strikers to 
stone the trains would be carried out. In the Rhondda the 
strikers severed the signal and telegraph wires, preventing 
all communication between stations, and at Cogan a successful 
attempt was made to disconnect a break-pipe. 

The officials are confident that every day will exhibit an 
improved service, but there are grave fears of riotous opposi- 
tion. The Post-office mail service between Cardiff and Mer- 
thyr was on Monday conducted by the Rhymney line. This 
was regarded by the strikers as detrimental to their interests, 
and though the public inconvenience was great, the Rhymney 
ceased to carry out the duty, and recourse was had to the 
four-horse brakes, the same as were successfully employed ten 
years ago. 

The Amalgamated Society of Railwaymen is reported 
to have expressed its intention to fight to a finish, even at a 
cost of £50,000. On Tuesday an effort was made by the 
Mayor of Cardiff to intercede. This the railway authorities 
refused, and so far appear to be resolutely opposed to outside 
interference. In the strike of 1890 it was well known that 
the judicious action of Mr. Inskip, one ofthe directors, and 
the private advice of Mr. Harford, general secretary of the 
railwaymen, brought about a pacific settlement. 

The resolution to maintain a severe struggle is apparent 
on both sides.. The Taff Vale Railway officials are giving 
notices to the men to leave the company’s houses, arranging 
for the coming on of strangers and for their protection; 


while the district swarms with the strikers, and the arrange- 
ment of pickets at stations is complete. 

The Central News Merthyr correspondent telegraphed on 
Thursday that all the main line passenger trains were runn- 
ing between Cardiff and Merthyr with one exception. It is 
believed that trains will also be started on the Treherbert 
and Aberdare branches. 


BUREAU OF COMMERCIAL INFORMATION IN 
GERMANY. 


THE Deutsche Handelstag, which may be described as the 
German equivalent of the Association of Chambers of Com- 
merce of the United Kingdom, has addressed to its members 
throughout the empire a series of questions relating to the 
proposed establishment of a commercial information bureau 
for the purpose of assisting in the development of the foreign 
trade of Germany. As the scheme is of considerable import- 
ance, especially in view of the fact that the Handelstag 
includes among its members, not only all the chambers of 
commerce in Germany, but also institutions of equally good 
standing and representing trade and industry, it may be of 
interest to draw attention to it at the present time. The 
scheme has for its object the imparting of information to 
traders concerning the initiation, maintenance, and extension 
of coiunmercial relations with other countries, and for this 
purpose it is proposed to collect and hold available 
for use as may be required, intelligence respecting foreign 
laws, regulations, and customs dues; trade and com- 
mercial law, the protection of patents, samples, and trade 
marks, taxes, and so forth; important statistics on trade, 
information concerning forwarding routes and freights, 
countries and districts for purchasing and selling, market 
reports and reports relating to persons and firms and public 


“notaries. In the first place, the Handelstag asks its members 


whether the objects aimed at by the proposed bureau are 
worthy of aspiration, and whether the services to be rendered 
would be advantageous or attainable. Secondly, information 
is sought as to the constitution of the institution by the 
Government or by the traders, and the organisation of the 
bureau, including the appointment of scientifically educated 
and commercially schooled officials for the management and 
carrying out of the objects of the enterprise. In the third 
place, the members are asked by the Handelstag for sugges- 
tions as to the methods to be adopted for obtaining a know- 
ledge of the means of communication with native authorities, 
German consuls, German merchants, and German chambers 
of commerce abroad. Finally, information is desired respect- 
ing the number of traders in the district of each chamber of 
commerce, the amount of the annual contribution—£2 10s. 
or £5—which each trader would be prepared to make towards 
the maintenance of the bureau, and the extent of the financial 
support which each chamber of commerce would be disposed 
to render. 

The questions submitted by the Handelstag, which are 
embodied in a pamphlet enumerating earlier proposals on 
the subject, are now receiving the attention of the chambers 
of commerce and others concerned in the matter throughout 
the empire. Pending a decision respecting the scheme, it 
raay be of interest to mention that the idea of establishing a 
commercial bureau dates back as far as the year 1881. At 
that time the proposal assumed the form of instituting an 
exhibition of samples for the promotion of foreign trade ; 
but since then preference has been given to an information 
bureau, and less value. is now attached to a collection of 
samples. When the subject was discussed in a plenary 
sitting of the Handelstag in 1881 the Congress adopted a 
resolution proposed on behalf of the Hamburg Chamber, 
and deciding that the only means for the furtherance of the 
export trade consisted in the conclusion of more favourable 
commercial treaties, and in the extension and improvement 
of the consular system. In 1883 the question of establishing 
a commercial museum was mooted in Berlin; in 1894 
the Cassel Chamber submitted proposals relating to consular 
reports ; in 1896 the Osnabruck Chamber asked the Handel- 
stag, in conjunction with the Central Society of German 
Manufacturers, to again consider the question of an Imperial 
commercial museum, but the latter body declined to support 
the proposal on the ground that the objects in view could be 
better accomplished by private enterprise, and the Handelstag 
also refused to proceed any further in the matter. The 
Federation of Manufacturers in 1898 proposed the formation 
of an Imperial commercial bureau. Among those who par- 
ticipated in the deliberations were officials representing the 
German Home-office, the Treasury, and the Prussian Minister 
for Trade and Industry, and the final result was the decision 
recently arrived,at by the Handelstag to seek the opinion of 
the chambers of commerce throughout the empire by means 
of the series of questions to which reference has already been 

e. 

The chambers of commerce are reminded by the Handel- 
stag that there are two classes who hold diametrically opposed 
views on the question of a commercial information bureau— 
(1) those who believe better results are obtainable by indi- 
vidual enterprise, and (2) those who adhere to combined 
action through the State or otherwise. The Handelstag 
suggests, however, that a basis already exists where further 
work should be accomplished in the direction of the consular 
reports, the information for trade and industry published by 
the Imperial Home-office, the commercial museum in Frank- 
fort-on-the-Maine, the export sample bureau in Stuttgart, the 
export society for Saxony, and the export bank administered 
by Dr. Jannasch in Berlin. In conclusion the Handelstag 
emphasises the great importance of the question to the com- 
mercial community, and asks the chambers of commerce to 
devote special attention and conscientious consideration to 
the subject. 


PACKING OF MERCHANDISE FOR THE TROPICS. 


Tue packing of merchandise for despatch to tropical 
countries is receiving now-a-days much more attention than 
it formerly did. Our contemporary, the Indian Import 
and Export Trades Journal, has recently sent us a reprint 
from its columns, put up in pamphlet form, which deals with 
this important subject: For those of our readers who pro- 

se, for the first time, sending goods to countries which 

ve such a climate as India, an abstract of certain of the 
hints contained in this booklet may be of practical 
value. One of the earliest experiences of merchants who 
send goods to tropical countries is an unexpected loss, which 
is traceable to the influence of the climate. The effect of 
heavy rain in the tropics is to produce a dampness in the 
air quite unknown in Europe, and which is very destructive 


to many articles of European manufacture. Mildew 
attacks textile goods, leather, books, and stationery, while 
arms, cutlery, and metal work require constant super- 
vision to preserve them. European furniture of wood 
is soon spoilt by swelling and shrinkage, or by borer 
worms. Straw and shaving kings hold a good deal of 
moisture in damp weather, and do much mischief when sent 
to the tropics. No merchandise, therefore, that is liable to 


injury from heat can long be stored in India without de-. 


terioration. The dampness of the air is such that a piece of 
woven fabric made and measured for length, say, in this 
country, will have different lengths in different parts of 
India. In Bombay, for example, closely woven unsized 
calico exposed in the air, in the shade, in February, which 
is the driest month of the year, varies as much as 3 per 
cent. in length from day to day. Between wet and dry 
weather the alteration is much greater. This fact is recog- 
nised in the Merchandise Marks Act, which, while enforcing 
that the length shall be put on each bale of goods, allows a 
reasonable variation of length between the factory in Europe 
and the port of arrival in India. 

Barrels containing oil are very quickly affected by a hot 
and dry atmosphere, such as is experienced in many parts of 
India. The moisture from the wood is evaporated more 
quickly than the oil can replace it, and leakage begins unless 
the hoops are set up. Oil, therefore, can only safely be 
stored in iron tanks. Steel or iron instruments or weapons 
intended for use in the tropics should be kept in cases with- 
out any linings. Velvet, silk, plush, cloth, or leather linings 
all absorb moisture,’ and cause the iron or steel to rust. 
Nothing will keep them so well as linings of baywood or 
other absorbent timber which has been well painted while 
hot with paraffin wax. No wax need remain on the surface, 
but if the pores are properly filled the trouble and loss due 
to ied of valuable instruments or weapons may be 
avoided, 


SUCTION DREDGING AT THE PORT OF 
OSTEND. 


n interesting paper was read at the recent Navigation 
Congress at Paris by M. Van Der Schueren, on the dredging 
operations that have been carried out at Ostend for the pur- 
pose of opening up a way through the Stroombank. The 
Petite Radé, or inner roadstead of Ostend, consists of a long 
narrow channel running through the vast mass of sandbanks 
which cover the bed of the sea here. The depth of 
this channel varies from 4} to 54 fathoms, and it 
is separated from the outer roadstead or main deep water 
channel, which has a depth of from five to six fathoms, by the 
Stroombank, a ridge of sand which runs parallel with the 
coast, and has over it only a depth of 10ft. at_low water. 
This shoal presented great obstacles to the regular running 
of the steamboats between England and Belgium. In 1889 
the Belgian Government entered into a contract for the 
dredging of a channel across the ridge 2000ft. wide, 63ft. 
deep, so as to give 164ft. at low water. The dredging had to 
be carried out in an open sea, and across the set of the tidal 
currents. 

Between 1892 and 1899 2,198,526 cubic yards of sand were 
removed and transported from three to four miles, the con- 
tract price varying from 4°26d. for the first contract to 
2-99d. per cubic yard for the second. The pass thus opened 
out was not directly opposite Ostend, but at a distance of 
three miles to the west. In 1896 it was determined to cut a 
second pass immediately opposite Ostend, and the dredging 
portion was completed in January last. The quantity of sand 
removed was 1,885,000 cubic yards, the distance to the deposit 
ground from two and three-quarters to four miles, and 
the work was executed at a cost of 3:10d. percubic yard. The 
depth of this pass is 18ft.,and the width 1300ft. For the 
convenience of vessels coming from the North, and allowing 
a freer run of the tidal current through the inner roadstead, 
the bank at the east end is also being dredged away, the 
quantity of sand to be removed in deepening this shoal being 
2,340,000 cubic yards, and the price per cubic yard being 
3:03d. The shoal consists of a bed of fine sand, from 
4ft. to 5ft. thick; beneath this clay of a thickness of 
from 3ft. to 6ft., and below this peat about a foot thick, 
below which again is sand. The silty sand and peat is easily 
removed by the suction dredger employed. The clay, being 
very compact, is not removed so easily, but by allowing the 
mouth of the suction pipe to sink to the lower sand, the clay 
bed is broken up and disintegrated. 

The total quantity of material thus removed from the three 
passes is 7,913,000 cubic yards. The suction dredger- 
developed from 120 to 190 horse-power, and the hopper held 
from 320 to 500 cubic yards. The dredger worked on an 
average 225 days in a year. The two passes across the 
Srtoombank since completion have maintained their depth 
and width. 


CATALOGUES. 


George Harrison, and Co., Ure Bank Engine Works, Ripon, 
Yorks.—Improved fast-grip parallel vice. ‘I'his is a neat little 
pamphlet, containing an excellent illustrated description of this 
vice, 

Poth, Hille, and Co., Leadenhall-street, London.—Illustrated 
price-list of ‘‘ Empress” self-vulcanising jointing and engine-room 
supplies ; ‘‘ Eagle” high-grade emery and corundum wheels and 
grinding machinery. 

The Generai Electric Company, Limited, has sent us its cata- 
logues in connection with electric bells and electric wires and 
cables. These also contain information respecting batteries, pushes, 
indicators, lightning conductors, casings, conduits, insulators, &c. 

8. A. Daniell, Limited, Edward-street Parade, Birmingham.— 
Illustrated catalogue of copying, embossing, eyeletting and 
cutting-out presses, screw-cutting, taps and dies, screwing: 
machines, &c. The descriptive matter is printed in several lan- 
guages. 


NAVAL ENGINEER APPOINTMENTS.—The following 
have been made at the Admiralty :—Fleet Engineers: W. H. Gay,’ 
to the Pembroke, additional, for Chasseur ; W. H. C. Gale, to the 
Vivid, for the ee Staff Engineer: Sydney G. Haddock, to 
the Pembroke, itional, for Polyphemus. Chief ineer: J, 
B. Butcher, to the Vivid, and to the Amphion. ineers : 
Robert A. Hunter, to the Victorious ; Edw J, Campbell and 
James J. Shirvell, both to the Hyacinth; Charles B. Lecky, to the’ 
Duke of Wellingtcn, additional, for Pallas ; Alfred T. P. Read, to’ 
the Vivid ; George F. Thompson, to the Duke of Wellington, for 
the Havock ; and John M. J. Murphy, to the Pembroke, for the 
Champion, Acting Engineers: Arthur P. 8. Spencer, to the Duke 
of Wellington, supernumerary ; Hugh H. Ricketts, to the Duke of 
Palys, for the Glory. Assistant Engineers: Lionel M. Hobbs, 
to the Hyacinth ; and Charles E. M. Roe, to the Arrogant. Pro- 


bationary Assistant Engineer: Carl B. F. L. W. Rock, to the 
Terrible 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


HOW FRENCH RAILWAYS IMPEDE THE DEVELOPMENT OF 
THE COUNTRY. 


Sirn,—However strange an accusation this may appear, it is 
nevertheless a true bill, as railway statistics themselves attest. 
France is, indeed, sadly deficient in the matter of railway rolling 
stock, and the railway companies seem to be wholly to blame, for 
not providing in time the locomotives, carriages, and wagons 
necessary for the conveyance of rye. 1 and- of goods of every 
kind. me of the companies did order the material in proper 
time, two years ago, but there happened to be no French firms in 
a position to execute the contract. For example, the Chemin de 
fer du Nord required 164 large couloir or saloon carriages for its 
express trains. At the commencement of 1899 only a few of the 
vebialie were delivered, while quite another year must still elapse 
before the contract can be completed. ie Chemin de fer de 
VEtat wanted ten locomotives also for its express train service ; 
again no French firm could be induced to accept the order, so as 
to finish it in time for the Exhibition passenger traffic. The com- 
mande was consequently handed over to the United States, On 
whom does the responsibility fall? To the factories for not 
being equal to the task, and to the railway companies in some 
cases for not giving their orders in good time ; by so doing, both 
failed to grapple with the difficulties. The agricultural, in- 
dustrial, and commercial worlds have protested in common against 
a state of neglect that so prejudicially operated against their 
interests. 

The traffic of the French railways has so rapidly increased that 
the directors of the companies became confused. It was not the 
augmentation of work alone on the new French lines, properly 
speaking, but. the having to provide for their connection, their 
working in with almost the whole continental network of railways, 
that caused them, above all, trouble and worry. In 1886 the gross 
brut receipts of the leading French lines amounted to 1036 millions 
of franes ; for the year 1898 the total was 1364 millions, - Not-only 
have the wants of country towns and large cities expanded, but 
there has also been a common rise in the carriage of passengers, 
and the transport of goods. In presence of this general increase 
of traffic, railway companies have failed to rise to the occasion. 
Ameliorations, for instance, have been postponed for the con- 
veyance of passengers, the facilities for the carriage of merchandise 
have not been accelerated, the locomotives were deficient in traction 
power, while the number of wagons was inadequate. But the 
companies not the less turned these material drawbacks to good 
account. For example, in 1890 the working receipts were 1135 
millions of francs, the number of locomotives was 9577, of carriages 
22,511, and of wagons 255,831. In 1898, the figures were respec- 
tively 1364, 10,195, 26,579, and 273,254. Now the mean annual 
receipt per vehicle of every description was, in 1892, 4053f.; in 
1894, 49008. and in 1898, 4546f. In other words, from 1892 to 
1898 there was an increase in the production of the rolling stock of 
‘12 per cent., while only 4 per cent. of an effective ae 
was made to that stock, in addition to the fact that 1500 miles of 
new lines had been constructed. Was that complimentary to the 
economic administration of a company? It kept down expenses, 
but it was at the cost of depriving the business and passenger 
worlds of the conveniences which they had a right to expect. 

Further, the companies are now punished where they had sinned ; 
they aré in immediate want of material, and find impossibilities in 
the way of its being satisfied, and at a time, too, when the price of 
metals is dearer and the foundries full up with work. Since 
January Ist, 1899, orders have been given by the French railway 
companies for 484 locomotives, 2372 carriages, and 9198 wagons 
and vans. The total of these orders — all that were given 
during the last five years. France can only turn out 350 locomo- 
tives in a year ; 300 of these are produced by private firms, and 
50 at the companies’ own works. France is unable to meet 
demands ; hence why the Chemin de fer de l’Etat has had to order 
10 express engines from America; the Ouest stood in need of 
20 locomotives ; it has obtained the promise from Austria of being 
supplied with 10 ; while France must call in extra hands to build the 
remaining 10 herself in her own workshops. The Ceinture line 
could secure from private industry the 15 engines which it so badly 
requires, As for the Nord, though it took time by the forelock, 
it experienced considerable difficulties in its own works ; metal is 
scarce ; there are some pieces of machinery, screws and bolts, &c., 
that do not harmonise or correspond. Again, the establishments 
for the construction of engines have remained idle from three to 
four years. Then all of a sudden they were overwhelmed with 
orders, most of which were quite out of proportion with their 
means of work and resources. Only the Great Northern Railway 
Company in Paris can boast of having its stock of engines com- 
plete since January last. Constructors affirm that when, a few 
years ago, they offered to build the necessary engines, &c., and to 
postpone the payment of same, they were nay 5 Mapai out of the 
offices. The Lyons Railway Company is to supplied in the 
course of some months with 240 locomotives, nearly equal to the 
total output of the private firms of the country. 

All this rushing of work is bad ; it upsets the gree of regular 
business, where each engineer ought to have methodical time, and 
no interruptions. Perhaps France would produce better results 
were she not to abuse her mechanical facilities. The French rail- 
way companies have given orders for 484 locomotives to be deli- 
vered between January Ist, 1899, and the early part of 1900, both 
by home and foreign workshops. The bs gg Company pleads as 
an excuse for being behind that it had not only to meet an 
unexpected flow of traffic, but also that it had to set up the latest 
plant, to construct new compound engines having the highest 
speed ; ninety of these locomotives have been built. They had 
also to meet the requirements of their lines in the mountainous 
regions of the Alps and the Jura, as well as those of the central 
plateaux, or table lands of France, where the compound engines, 
with three — axles, was adopted, and which has proved so 
successful on the lines of the Midi and of the Nord railways, It is 
a type of locomotive of great traction power, and capable also of a 

reat rate of speed, as was paw by runnings between Calais, 

uille, and Faris. But the Lyons Company still hesitated to 
venture boldly in the new departure, so that it was only in 1898, 
after thinking out the matter since 1897, that the order was 
definitely given to construct 150 engines of the new model. The 
total gored which the Lyons Railway has ordered cannot be 
completed before 1901, if by then ; the company is building fift; 
of the locomotives in its own workshops, and the remainder, 196, 
are to be supplied by home establishments. The Ouest or Great 
Western Company has been publicly pulled up in Parliament for 
laying, it may be said, with the question of the augmentation of 
its rolling stock. Between July, 1892, and May, 1897, the company 
expended on such materials only 2,487,000f., although the State 
authorised it to expend the sum of 9,167,000f. Between 1494 and 
1897 the company only expended 1674. out of the 4,900,0008. 
permitted to be laid out. Hence the Compagnie de l’Ouest had to 
increase its material before May Ist, 1900, by 105 locomotives, 272 
carriages, and 1374 wagons. ‘This plant is intended to meet the 
neglected growing wants of the general traffic, as well as to provide 
for the ‘‘invasion” of visitors and the transport of goods to the 
Exhibition, Confusion ensued by its not doing so ; it will readily 
be seen how the development of the whole country suffers in con- 
sequence of such industrial drawbacks and gross neglect. 


August 21st. Horvs, 


ENGLISH AND AMERICAN MACHINE TOOLS. 


Sin,—In thinking over my business in general the other day the 
question why I buy American tools presented itself to me, and it 


occurred to me that an answer to it, if it could be found, would be 
of much interest to British manufacturers. 

First, I think I may say that I am in no way prejudiced 
against English manufactures, and in all the cases following, with 
one exception, I have tried ~~ goods, or at least carefully 
considered them, before buying foreign machine tools. I started 
to build a small shop some four years ago en pur- 
poses; and when this shop was decided on I practically not 

eard of American machinery. I proceeded to make inquiries 
and to read up the matter, the result being that I have in my 
o_o following tools of American make :—A milling machine 
by Brown and 8 , & wall drill, a cutter — a twist drill 
grinder, a fan, and a sensitive drill. In addition to this there is 
an English-made lathe and gas engine. I pro to consider the 
reasons which underlie the excellence or reverse of these 
machines in detail. 

The lathe in question is a 6in. centre Manchester-made machine, 
costing £30, and in spite of being thoroughly well made as far as 
workmanship and materials go, it is an abomination. The cross- 
feed screw isthrown in by a handle most ingeniously placed on the 
far side of the carriage, so that it is about even chances that the 
b= ag gets his hands into the skew gears in ep it. The 
sliding gear clutch handle is so placed that the only way to 
manipulate it is with the business end of a hammer. The hand 
wheel of the cross-feed is loose on its shaft, and if it should slip off 
half an inch in screw cutting the handle of the quick-return motion 
catches it, and something has to go. The handles for throwing in 
the lead screw and back shaft are beautifully mixed up with re- 
spective gears, and.the former nearly throws the teeth of the first 
pair of gears out when it is thrown in. To sum up, every handle 
on this machine seems to have been placed where it happens to 
come, not where it will be most convenient, the result being that 
I have, rightly or wrongly, come to the decision—‘“‘ never again an 
English lathe.” The American, on the other hand, — every 
handle in reach of the operator, mostly on the front of the saddle. 
Further, this machine was a shocking time in delivery, whilst 
American tools can be had per return. 

Now to pass on to goods in general use. After using many 
hundreds of wheel valves and trying a very considerable number 
of-makers, I have gravitated to Lunkenheimer’s; who make as cheap 
a valve as I have met, which is at the same time equal to anything 
on the market. I use Crosby’s relief valves, In this instance 
English makers did not get much of a trial, as Crosby’s keep the 
business through excellence of workmanship and design—the valves 
are near perfection—and promptness of delivery. I have had one 
English valve on order for a couple of months, and it is not to 
hand yet. 1am using a Sturtevant fan, which happened to be the 
first  vpsiaane and that on account of the excellent catalogue 
issued. 

In considering these cases, the first magus fact is, that in all 
cases in which I find myself with a decided leaning towards a parti- 
cular product itis a speciality. Thus, the milling-machine makers 
run a special department for every tool they make, which amounts 
to making a speciality of it. The same applies to American lathes 
and drills. After most careful study of the ages I have 
decided on replacing my drill by a Dresser Muller 30in. radial. 
These people make only this and one other drill, as far as I know. 
The faults of a Manchester lathe are all faults of design, and are 
peep traceable to the makers making every machine tool under 

e sun, 

It is perfectly possible for a manufacturer at t expense to 
turn out all tools, and do it well as far as work * prison. but 
no one man under heaven can keep more than a few tools up to 
date in design. Itstands to commonsense that if three firms al] mak- 
ing three tools were to agree each to make one only, they would turn 
out better tools and more cheaply. I repeat that the reason for 
the excellence of the goods mentioned is specialisation. Crosbys 
make only safety valves and one or two kindred things, Lunken- 
— makes only lubricators and valves, Sturtevant only fans and 

orges. 

There is one more important point which leads to the advantage 
of the American, and that is, better catalogues—or catalogues giving 
more details, Brown and Sharpe issue a complete book, describing 
their milling machines indetail. Does the — ish manufacturer fear 
that a rival is going to copy one of his machines from a catalogue 
description, when he can, for the asking, examine the machine 
itself at the works of one of his customers ? 

Again, hardly a single English catalogue gives prices. What 
the reason is I do not know. I may be differently constituted to 
other buyers, but as a matter of principle I never buy from a 
catalogue without a if I can avoid it ; and in addition to this, 
such a catalogue does not get read to the same extent. 

Finally, the conclusions to which I have come are that the 
reasons which have led me to buy from America are in almost all 
cases traceable to specialisation. The results are prompt delivery 
and excellence of design, and also, indirectly, g catalogues, for 
it is easier to describe one — in detail than adozen. If the 
English maker wants to get back the trade which is going to the 
States, he must specialise. It may be objected to the above that 
I have not given English goods a fair trial. My answer is that I 
am not an exhibition jury, but a manufacturer. When I want an 
article, I take the first good one I can meet, and too often this is 
foreign made, 

Advertisement, in which the American seems to excel, is part 
of a manufacturer’s business, You cannot possibly advertise one 
hundred different tools properly at a remunerative figure. 

Camborne, August 18th. J. 8. V. Bickrorb. 


THE NATURE OF MATTER. 


Str,—Reading over your article on ‘‘ Modern Views of Matter,” 
it occurred to me that there is one very remarkable phenomenon 
concerning which no attempt at a theory, by way of explanation, 
has been framed. I allude to the specific heats and pressures of 
vapour, such as steam. These no relation whatever to the 
atomic weights of the liquids concerned. 

The atoms of water are bound together by some force the nature 
of which is not known ; a great amount of heat is required to over- 
come this force, Steam is produced, and we have the molecules 
bombarding the enclosing vessel, as explained by Clark-Maxwell. 
In like manner we do just the same thing with ether or alcohol or 
bisulphide of carbon. Much less heat is required to vaporise these 
liquids and set them bombarding their envelope. Again, a pound 
of hydrogen possesses very much more energy than a pound of 
oxygen. The total quantity of matter is the same in both. How 
are we ~ supply the conditions which determine the-quantity of 
energy ? 

Now, are we to a that the molecules are wholly inert, and 
are bandied about like so many footballs, or do they act intrinsi- 
cally? Either hypothesis is beset with difficulties so obvious that 
I have only to suggest that they exist to render their existence 


evident. Itis of no use to talk about momentum and vis viva. 
That is only to take the difficulty off one peg and ag hy on 
another. hat was the direct agency giving motion in first 


instance to the molecule ? 

But let us, for the sake of a, say that the agent was heat. 
Now heat is, in the abstract, always the same. It is also assumed 
that ultimate matter is always the same. Why, then, does an 
alcohol molecule less energy than a water molecule ? bee 
is less heat required to give it that motion to which what we call 
pressure isdue? Why is it, in other words, that—given the same 
weight of matter and the same expenditure of heat—the resulting 
vis viva is so widely different ? 

I think there can be but one answer so far as matter exists—it is 
not always the same, There is, that is to say, no such thing as an 
ultimate form of matter. Such a thing is a metaphysical creation ; 
it is not a physical fact. This view is quite consistent with Dr. 
Lodge’s. Matter is, ina word, protean. It has no existence out- 
side its instantaneous ‘‘ accidents,” and as these are varied by cir- 


cumstances, so does matter appear under hundreds or thousands 

of different forms, not one of which has a better title to be called 

“ultimate” than any other of them. a 
Westminster, August 21st. 


THE LIFE OF STEEL RAILS. 


S1r,—In the first column of the article on “The Life of Steel 
Rails,” in THe ENGINEER of July 27th, there is a very curious 
error. The writer mentions the Chi , St. Paul, Minneapolis, 
and Omaha Railway under the heading of “Tramways,” and 
speaks of it as being operated by electricity and having a special 
trolley for handling and sawing rails from the ‘main streets.” 
The railway, however, isan ordinary steam railway, whose system 
aggregates about 1534 miles. Its equipment includes a platform 
car about 60ft. long, with a steel underframe, and mounted on a 
pair of bogie trucks in the usual way. On the car is a double- 
cylinder engine, 12in. by 14in., supplied by a boiler 5}ft. diameter 
and 10ft. high. e@ engine drives a 42in. circular saw, two 
duplex drilling machines—each drilling the two holes in the ends 
of two rails—a straightening press, and the necessary feed tables, 
&c. The rails are hoisted upon and delivered from the car by 
compressed air hoists, and are held in place at the saw by com- 
pressed air clamps. Rails whose main defects consist of battered 
ends are collected at a convenient point on each division, and at 
proper times the rail-sawing car is sent to cut, drill, and straighten 
them. From 400 tc 500 rails can be tréated in ten hours. The 
system is not — to this railway, similar cars being used on 
other lines, For tramway work it would be more convenient to 
send rails to a stationary plant in the power-hon-3 or machine 
shops than to put such a machine on the streets. 

Chicago, U.S.A. E. E. Russet, TratMan, C.E, 


THE FACTORY INSPECTOR AS ADVERTISING AGENT. 


Sir,—I have in my possession the original letter—of which, the 
names and addresses omitted, the following is a gitar by 
a London laundry proprietor from one of H.M. Inspectors of 
Factories :— 

Form 119. 

Street, 
20th June, 1900. 

Sir,—Please inform me whether you have now complied with the 
requirements of the Factory and Workshop Acts, in regard to fencing 
more securely belt of engine, cogs, and rollers of wringers, as noted at a 
visit to your premises on the 30th April. I shall be to give you any 
further information, if desired, to assist you in carrying out the require- 
ments of these Acts. 

I am, your obedient servant, 
A.M. I ct 


of Factories. 


To Mr. 

Enclosed with the letter was a slip of paper—now in my posses- 
sion—upon which, in the same alwhieg as the letter, the 
following advertisement is written :— 

Makers of roller guards for wringers, 
The ———— —— Buginesring Company, Limited, 
Works, 

The recipient of these documents desires to know why the Factory 
Inspector distributes advertisements of this kind, and whether it 
is within the knowledge of the Home-office that factory inspectors 
thus act as advertising agents. FREDERICK MILLER, 


Liberty and Property 
7, Victoria-street, 8.W., fence League. 
August 11th. 


THE PROPORTIONS OF MODEL STEAM ENGINES. 


Sir,—Would any reader who knows say what cooling surface is 
required in a surface condenser of a quadruple marine engine, 
pe af ge cylinder 3in., stroke 6in., cut-off half stroke, pres- 
sure Ib. per square inch ; also the heating surface required in a 
water-tube boiler to suit above engine, natural draught, to keep 
steam easily? ANXIOUS. 

Nottingham, August 22nd. 

[In a small surface condenser 3 square feet will condense 201b. 
of steam per hour. Ina small boiler most of the heating surface 
is in the fire-box, which — to evaporate 8 lb. of water per square 
foot per hour, with good fuel and a fair draught.—Eb. K.] 


CONCESSIONS TO NAVAL ENGINEERS. 


ineer were foreshadowed in 
the Navy Estimates, 
by the Queen in June 


ALTHOUGH theconcessions to naval e 
the First Lord’s memorandum in introduci 
and although the Order in Council was sign Jun 
last, the Order has not yet been promulgated, nor, we fear, is it 
likely to be for some weeks to come, Several officers whose 

riods of service have entitled them to come under the new scale 

ve written to the Admiralty, and the invariable answer has been 
that the revision is not yet complete. As a matter of fact, the re- 
vision has been complicated by a new set of circumstances that 
have arisen since the Order in Council was signed, and it is not im- 
probable that, when the promulgation takes place, the Order will 
affect both the engineering and the accountant branches of the 
service. In order to make our point clear it is necessary to consider 
the status of the two branches together. An engineer, on attain- 
ing that rank, wears a oy and a-half on his coaé sleeve for 
six years, as a symbol that he ranks with, but after, lieutenants 
under eight years’ seniority. It is now directed in the Order in 
Council that an engineer, on attaining that rank, shall wear two 
stripes, just as a surgeon does, as soon as he mes a commis- 
sioned officer, and the two stripes thus become the badge of equali 
of rank. An assistant-paymaster of twelve years’ seniority holds 
the relative rank of an engineer of six years’ seniority, and this is 
accounted for by the fact that the accountant officer does not 
obtain a commission until he is twenty-one years old, whereas the 
engineer is a commissioned officer as soon as he becomes an assis- 
tant, a rank which he may hold for four _—. It has now been 
proposed that the assistant paymaster shall attain the rank of pay- 
master after six years’ service in that capacity ; in other words, when 
he passes from the gun-room to the ward-room, which he now does 
after six years’ commissioned service, he shall at once put on two 
stripes and be ranked as paymaster. - We are not concerned for the 
present with the pros and cons of this grrangement, but it may be 
well to point out that, according to the current flow of gor worm 
an assistant paymaster is advanced to the higher rank after ten 
years’ service, and goes at once from one-and ‘A-half to two and 
a-half stripes. There is, therefore, no period in which he wears the. 
two stripes, and it is felt that during the last four years of his, 
junior service he might be admitted to the privilege of ward-room 
rank with equality of status with his messmates. _No —s of 
increased pay is involved. All the accountants ask for is that 
when they enter the ward-room the “ with-but-after” relation of 
rank shall be drop This is the sole cause of delay in promul 


ating the revi regulations as they affect engineers, whose 
caeeenges under the new scheme will be dated from the day they 
become entitled to the revised privileges. It will probably be said 


that the paymasters have never lost an opportunity of bencfitr 

by any concessions granted to engineers ; but that is a cintessianda 

int into which we do not propose for the present to enter.—. 
Vestern Morning News. ee 


In 1901 an exhibition of Russian industries will take 
place in Riga, and it is expected that it will be on a large scale. 
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RAILWAY DYNAMOMETER CARS. 


-A RalLway carriage for dynamometer and other experi- 
mental work has been recently completed at the Chicago 
shops of the Illinois Central Railroad Company, U.S.A., 
and it will be owned and operated jointly by the Illinois 
Central Railroad and the Railway Mechanical Engi i 
Department of the University of Illinois, the car being built 
by the former and the apparatus and other equipment by 


drawn past the marking pen on the recorder at the rate of 
18°2in. per mile. 

The paper is driven from the car axle, and upon it are 
marked, in addition to the curve showing the pull on the 
draw-bar, the position of mile posts and stations and also 
time. The mile-post pen, which is controlled by electro- 
magnets, draws a continuous line, and at mile posts and 
stations is drawn slightly aside by these magnets, which are 
operated from a push button touched by the observer in the 


The dynamometer cylinders are shown in Figs. 3and4. They 
are made in three castings held together by stud bolts, not 
shown in the drawing. The effective area of the largest 
cylinder—No. 1—is 60 square inches, of the second—No, 2— 
30 square inches, and of the smallest—No. 3—5 square inches. 
It is intended that the working pressure of the oil in the 
cylinders shall be from 300 1b. per square inch to 1000 lb. per 
square inch, and for this range of pressures cylinder No. 1 
has sufficient capacity for the heaviest goods service, No. 2 
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HYDRAULIC DYNAMOMETER CAR 


the latter. The car is designed for general railroad experi- | look-out. The pen recording time is similarly made, and is 
mental work, and will be adapted for the following ee | automatically controlled by a clock, which makes electric con- 


for each of which it has special equipment :—(1) 
ment of train resistance; (2) autographic track inspection ; 
(3) locomotive road tests; (4) air brake tests; (5) station 
tests. 

The car has been designed under the direction of Mr. Wm. 
Renshaw, superintendent of machinery, Illinois Central Rail- 
road; Professor L. P. Breckenridge, of the Department of 
Mechanical Engineering of the University of Illinois; and 


Mr. Edward C. Schmidt, instructor in railway mechanicalengi- | 


neering. Its construction is shown in Figs. 1 and 2, and it has 
been built particularly heavy in order to withstand the 
usage it will receive in the heaviest goods service. It is 45ft. 

in. in length over all, which is as long as is compatible with 


END VIEW 


the necessary stiffness and rigidity. It is 8ft. 4gin. wide 
inside, 9ft. 1gin. wide outside, with an extreme width of 10}ft. 
over the observation windows. About 15ft. in the rear end 
is occupied by the berths, lockers, closets, and toilette-room, 
leaving 25ft. working space, in which are placed the tables 
and instruments. A “look-out” or observatory, shown in 
the rear of the car, affords facilities for observing the hand- 
ling of the train, and in it are placed the push buttons 
controlling the signals to the operators below, and also con- 
trolling the pens which mark on the dynamometer record 
the position of mile posts, stations, curves, and grades. 
The projecting windows at the front end also provide 
a means of watching the train and engine. The pres- 
sure due to the pull on the draw-bar is taken in a cylin- 
der filled with oil, and is transmitted thence by the 
oil to the recording and indicating gauges in the car 
above. The record of the amount of draw-bar pull is 


made on a continuous strip of paper, 6in. wide, which is | 


Teasure- | tacts every five or ten seconds, as desired. A speed record is 


also obtained upon a separate chart by a Boyer speed 
recorder. 

The oil pump receives its supply from an _oil-supply tank, 
and by properly arranged piping forces it into the three 
cylinders of thedynamometer. Compressed air, taken from the 
auxiliary reservoir of the air-brake system, is used to clear 
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will be used when working with a train of ordinary tonnage, 
while No. 3 will be used for passenger service. In this last 
case the working pressure may be somewhat higher. If it 
should become necessary, cylinders 1 and 2 could be coupled 
up in tandem, thus giving an effective piston area of 90 square 
inches. The piston rodis connected to a draw-bar yoke of special 
design, and is soarranged that when the piston travels forward 
too far beyond its working position the pull is taken on the 
springs of the ordinary draw-bar rig. Pushes on the rod are 
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DYNAMOMETER CYLINDERS 


the oil from the cylinders when necessary, and also to aid in 
filling them, and to blow back from the leakage tank what- 
ever oil leaks by the pistons and stuffing-boxes of the three 


cylinders. From the switchboard electric connections sea 


made to the various signals and pens, to the revolution coun- 
ter in the car, which shows the revolution of the driving- 
wheels, and also to the electric signals for indicator cards at 
the front end of the engine. 


likewise received immediately upon thesesprings. An electric 
“‘ tell-tale ” arrangement notifies the operator when the piston 
passes its proper limits on account of the leakage of oil.. The 
cylinders are reamed, the pistons ground, and the piston-rod 
ground where it moves through the stuffing-boxes. The 
stuffing-boxes were designed particularly for this arrange- 
ment, and consist essentially of the inner sleeve or gland, 
which is ground internally to fit the rod and grooved as shown 
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to help retard the leakage. The forward end of the gland is 
nou spherical, and fits into a ground spherical seat in the 
stuffing-box casting. This spherical seat is used to permit the 
three sleeves to align themselves properly on the rod. The 
pressure of the oil keeps the gland on its seat, and the oil 
pressure is supplemented by the pressure of several helical 


Fig. 4-END VIEW OF DYNAMOMETER CYLINDER 


springs placed between the rear end of the sleeve and the 
plate shown at the inner end of the stuffing-box. 
Considerable difficulty was experienced in making the 
joints between cylinder and pistons, and between stuffing- 
box and rod, sufficiently good to prevent undue leakage ; but 
this has now been accomplished, and the leakage under the 


The Chicago and North-Western Railway has also recentl: 
built a dynamometer car for its own use, and this very muc! 
resembles the Illinois Central Railroad car above described. 
It is 38ft. long in the body, with a platform at one end only, 
and has the recording apparatus, &c., mounted in the middle 
instead of at the sides of the car. The car has four-wheel 
bogie trucks, and to one of the axles a universal telescopic 
motion mechanism is geared, and five speeds are provided 
for the paper, viz., 25ft., 50ft., 100ft., 200ft., and 400ft. of 
track per lineal inch of the paper travel. The scale-changing 
gearing is similar to the screw gears of a lathe. Five pens 
make the following records:—A datum or zero line for the 
draw-bar pull, the curve of the pull itself, an automatic time 


record marking ten-second intervals, a push button record |, 


for mile posts and stations, and another push button record 
from the engine to locate indicator diagrams and steam 
pressure. A Boyer speed recorder, gauges, and clocks com- 
plete the apparatus. 

The tension or pull on the draw-bar is taken up by springs, 
and not by oil cylinders as in the Illinois Central Railroad 
ear. There are sixteen springs in all, arranged in two sets 
with a follower between them. The casing gives these springs 
an initial compression of about 4000Ib.each. The free height 
of the springs is 103in. Their height under a load of 40001b. is 
9:45in., and under 6500lb. 8°65in. The coupler being 
attached to the central follower will, with its movements, com- 
press one spring still more and reduce the compression of the 
other correspondingly. The initial load is sufficient to be 
sure that the maximum draw-bar pull will never entirely un- 
load either spring. The object of this arrangement is to cause 
the errors of deflection of one set of springs to neutralise those 
of the other. It is well known that the deflections of spiral 
springs are different when ascending and descending when 
tested by gradually applied and gradually removed loads. This 
central follower takes care of the errors by causing one spring 
to be loaded while the opposite one is unloaded, the errors 
then counteract each other to an extent believed to give a 
degree of reliability which will render the machine fairly sagis- 
factory and yet save the cost of an elaborate Emery dyna- 
mometer. The deflections of this arrangement are remark- 
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Fig. 5—SPRING DYNAMOMETER CAR 


upper limit of the working pressure, i.e., 1000 or 12001b. per 
square inch, is not sufficient to in any way interfere with the 
proper working of the apparatus. The pistons will move 
forward on account of the leakage, but so slowly that the 
cylinders can be re-filled from the pump at stops, or, if neces- 


ably close to a straight line. The large number of springs 
were used in order to make the springs of small bars, which 
are more regular than large ones in their action. The capacity 
of the draught gear for recording is 50,0001b. This opposition 
of thesprings also doesaway with lost motion and tends to pro- 


- 
Top line of Table iS 4 
old 
1S 
i | 
9 PDia 45 teet / 
9 PDia 45 teeth 5Pitch 
4 
' 
IP itch 40 teeth 
HSS = Extra Strong /éPipe 
centre of car. 10 from centre 
| 
i 


Fig. 6—GEARING OF SPRING DYNAMOMETER CAR 


sary, when the cylinders are under pressure. This design 
was resorted to in order to avoid the uncertainty concerning 
the frictional resistances incident yo the use of the usual 
packed pistons and stuffing-boxes. e cylinders have been 
calibrated, in connection with their gauges, bg an Olsen 
testing machine, and the total pull on the rod necessary to 
— the friction in the apparatus found to be about 


duce a steadier pencil motion. The mechanism of this car is 
shown in Figs. 5 and 6 

The motion of the recording draught gear is transmitted to 
the car through a vertical shaft connected to the draw-bar by 
thin steel bands wrapped around a sheave at the lower end of 
the shaft, the slack being taken up by means of a light 
spring. A — steel blade bears against vertical rollers 
secured to the pencil arm. The pencil arm swivels around 


the vertical shaft, but is loose upon it, and its vibration is 
controlled and steadied by a dashpot with rotary vanes; the 
arm being connected to the vanes of the dashpot by thin 
steel bands. The pencil is carried by a frame and rollers 
upon guides, and it is connected to the arm by steel bands. 
The dashpot restricts the vibrations of the pencil arm to a 
small amount each side of the mean position, while the steel 
blade permits of the rotation of the shaft, which is con- 
nected with the draw-bar, without restriction, and in service 
the blade is continually bending to the right and left, while 
the pencil occupies a mean position with comparatively little 
vibration. The extent of the oscillations may be regulated 
by a screw in the by-pass of the dashpot. 


THE UNITED STATES GEOLOGICAL SURVEY IN 
RELATION TO THE MINERAL RESOURCES OF 
THE COUNTRY.* 


THE organic law of the Geological Survey provides that its 
director “‘ shall have the direction of the geological survey, and the 
classification of the public lands, and examination of the geolo- 
gical structure, mineral resources, and products of the national 
domain.” Under these broad general provisions, the first director, 
Clarence King, laid out a comprehensive plan of operations in the 
States west of the 102nd meridian. ‘An of these investigations 
were completed, and the reports were published, after Mr. King 
resigned the directorship of the Survey in 1881. His successor, 
Director Powell, was confronted with the problem of the extension 
of the survey over the entire United States and the examination of 
the mineral resources of the country. Plans were formulated for 
the investigation of the copper and iron deposits of the Lake 
Superior region, the iron and coal deposits of the Appalachian area 
south of the Potomac, the phosphate deposits of Florida, and many 
minor areas of economic interest. Maps suitable as a basis for 
geologic and mining work were not in existence. Year after year 
the eR eg survey was pushed ahead, the geologic work being 
limited te the regions of which maps were available. For the 
mining engineer it was a long, tedious period of. waiting ; and 
many became restless. Another complication arose. The West 
wished to know more of its irrigation possibilities ; and energy and 
money were diverted to irrigation surveys. This function culmi- 
nated in 1890, when Congress cut off the irrigation work for a time. 
Mining and economic work began to push to the fore again, until 
August, 1892, when the appropriations were cut down by legisla- 
tive action. Readjustments were made from year to year, so that 
at the present time the general work of the Survey is progressi 
in a satisfactory manner, with the exception of mining geology an: 
the statistics of mining and mineral production. It is well under- 
stood that good topographic maps must precede a real geology, and 
that the latter must be worked out and platted before deductions 
of permanent value can be made in relation to the extent or 
permanency of a mini«g region or district. With this in view, the 
— policy of the Geological Survey in rel:tion to mining will 

best shown by a brief review of the work under way during the 
last field season. 

Topographic surveys.—The area (square miles) covered by topo- 
graphic surveys during 1899 is as follows :— 


ion. le miles 
toinch. toinch, *Pecial. 

Atlantic division 6,591 8,345 = 9,986 

Central division .. .. 8,648 .. 7,125 82 10,805 

Rocky Mountain division 90 7,784 . 55. 7,920 

Pacific division... .. .. 388 6,782 24 7,194 
Total -- 10,717 .. 25,086 .. 111 .. 85,864 


As in some previous years, there was a certain amount of re- 
surveying, for the pp mre of adjusting to the requirements of 
resent standards of precision maps which had been made under 
less exacting conditions; and the area this covered was 6364 
square miles. All the topographic work has an economic value, 
but not always to mining industries. Yet much of it is important 
on mining, especially in the States where the mineral product is 

Geologic surveys.—In New York and Vermont the detailed study 
recently made of the | roofing-slate belt was supplemented in 
1899 by the survey of adjoining areas into which the slate-bearing 
series extends. The work on the iron-bearing formations of the 
Adirondack Mountains, New York, was continued, and in Mary- 
land co-operation with the State Survey resulted in the survey of 
the marl-bearing series. The mapping of the coalfields of West 
Virginia was advanced by 1000 square miles of area, and in Illinois 
the survey of the Danville quadrangle was completed. In the 
glaciated regions of Wisconsin, Illinois, Indiana, Michigan, and 
Ohio, investigations were continued in the glacial gravels and 
clays, which have great economic importance to the people of the 
areas where they occur. The Survey has recently published an 
extended monograph on the Crystal Falls iron-bearing district of 
Michigun. In the last season the Lake Vermilion district was 
under survey, and this work, with the topographic surveys in the 
Mesabi region, was well advanced. The mapping of the coalfields 
in Indian territory in the vicinity of McAlester, and thénce south- 
ward, was pushed forward. 

In the Rocky Mountain region the survey of the gold-bearing 
rocks in the San Juan Mountains of south-western Colorado was 
pursued during the entire season, the topographic maps being pre- 
pared on the scale of one mile to the inch. The detailed economic 
survey of the Deadwood district in the Black Hills was practically 
completed, the areal geology having been mapped during the last 
two years. In Montana work was continued in the Elkhorn dis- 
trict, and a careful re-survey was made of the mines in the Butte 
district, for the revision of the geologic map of Butte and 
vicinity. The exploration of the almost unknown area of Central 
Idaho was continued during the field season, and valuable data 
were secured for future detailed work. An extended reconnais- 
sance was also made through the Basin ranges of Utah and Nevada, 
with a view to future work. In the Silver Peak gold district of 
Nevada the areal geology was completed. For several years 
studies have been made of the © ig ete conditions of gold deposi- 
tion in California, especially with reference to the Mother Lode. 
It is anticipated that this work will be brought to a close during 
the season of 1900, and that a ——— will be published on the 
subject. The areal geology of the gold belt has all been mapped, 
and much of it published. Investigations were also made in Cali- 
fornia with relation to the deposits of oil and asphalt. In Oregon 
a reconnaissance was carried through the Klamath Mountains with 
the view of determining their mineral resources, and the desir- 
ability of making detailed maps. Some work was carried on in 
Washington two years ago, and the present season the areal 
geology of the Mount Stuart quadrangle and of a considerable 

rtion of the Snoqualmie quadrangle to the west was completed. 
ie Alaska a reconnaissance was made of the Upper Koyukuk 
region, also of the area about the headwaters of the Tanana, and 
late in the season of the Cape Nome district. In addition to the 
above-mentioned special investigations, visits were made by geolo- 
gists to many areas in various sections of the country. with a view 
to the prosecution of work in thefuture. The work of the division 
of mineral resources was pushed forward energetically under a sub- 
stantial increase of its appropriation. The field examination of 
by taking up asphalt deposits, while the problems of p! tes, 
jer’s cath, &c., received additional attention. 


*From a presented to the American Institute of Min 
Rngincers, Walectt,  Disvator of the United States Gestogiedl 
jurvey. 
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In Government anisations depend: upon the will of so 
complex a a as ress, it is often difficult to carry out a 
policy outlined in advance. Usually the policy is modified by 
considerations, not of what it is abstractly best to do, but of what 
it is possible todo. This compels the administrative officer to aim 
at the nearest attainable approximation to the desired object. 
The general principle upon which the Survey has been doing its 
economic mining work is, that it should endeavour to accomplish 
for the mining industry, as a whole, what the individual mining 
engineer or mine-owner cannot succeed by his unaided exertions in 
doing ; that it should not undertake to do what could be done as 
well, if not better, by individual exertion; that it should not 
interfere, either favcurably or unfavourably, with the private 
business of individuals or corporations, or enter into competition 
in their legitimate ——— with professional men, such as 
mining engineers, &c. is is implied in the clause of the organic 
law of the Survey, which provides that—‘‘The director and 
members of the Geological Survey . . . shall execute no 
surveys or examinations for private parties or corporations.” 
The means for economic work being limited, 4 ny small proportion 
of the broad field opened for investigation can be occupied at any 
one time. On this account the energies of the Survey have been 
devoted to those branches of investigation which were of immediate 
use to the greatest number; and these have been, in the main, 
investigations leading to broad general deductions. 

Geological investigation.—In the field of more purely geologic 
investigation, the general object has been the determination of laws 
which govern the formation of rue of the useful minerals, and 
of the rock-formations in which they are most likely to be found. 
This object can be attained only by long and careful study of man, 
and varied deposits—as far as possible in the condition in whic 
they were originally formed. Ore deposits are asa rule the result 
not of a single process, but of many successive concentrations of 
minerals ; and in those — which are found near the present 
surface the effects of the latest of these processes—weathering or 
the action of surface waters—are likely to have obscured all others. 
In order best to accomplish the object sought, the first studies were 
made of mining districts in which mining developments have been 
most extensive, the mines are sy and the most varied forms 
of ore deposits have been disclosed. In the prosecution of these 
studies the geologists often obtain results of immediate value to 
the miners and mine-owners of the particular district under inves- 
tigation, such as the determination of the probable direction which 
the ore bodies will take in unexplored ground, the faults which are 
likely to cut them off, and other obvious limitations which geologic 
conditions may suggest. These results are often of secondary 
importance as compared with the more general deductions, being 
useful to only a few persons interested in a limited district, while 
the general deductions, if correct, are of benefit to the whole mining 
community. A brief statement of the underlying principles which 

overn our choice of fields of work is made, because that work has 

n frequently criticised ; the criticism made by miners being that 
the Survey chooses developed districts, where the general facts with 
regard to ore deposits are already known, rather than undeveloped 
districts, where the ae might be of more use to those who 
own mines, and might actually help in their development. Froma 
eee Eg, district we can usually learn only superficial 
acts, which are not likely to yield any contribution to general laws. 
Whatever may be said of the probable value of such a district 
belongs to the province of the mining engineer rather than to that 
of the Government geologist, since it invoives such preliminary work 
as sampling of ores, prospecting, development, &c., which the 
geologist cannot do. 

It was not until 1894 that the publication of the sheets of the 
geologic atlas of the United States in their final form of the 
“*Geologic Folio” was commenced. Over fifty of these folios have 
now been published ; that is, at the present rate, about ten per 
annum. Owing to the great degree of accuracy required in the 
colour-printing of these maps, their extreme complication, and the 
consequent necessity of personal supervision by the authors 
during the various processes involved, every part of this work, 
from the original drawing to the final printing and binding, is done 
in the Survey buildings. It was originally sup that with the 
present facilities for engraving and printing, the output would be 
twice as great as it is at pi but the advance in accuracy of 
geologic field work, and the consequent increase in elaborateness 
of representation, have proceeded at a more rapid pace than has 
the growth of the means of publication. 

During the second decade of the Survey’s existence there has 
been a decided increase in economic work. One or more volumes 
of the Director's Annual Report are now devoted to papers of an 
economic nature, by which means more prompt publication and a 
wider distribution are secured for papers of this character. In 
this period five monographs, and as many bulletins devoted to 
special mineral deposits, have been issued, to say nothing of those 
indirectly bearing 7 economic interests, ree of the five 
monographs treat of the iron ore deposits of the north-west, a 
preponderance that is explained by the fact that mine-owners in 
that region have themselves contributed many thousand dollars for 
the preparation of a topographic base for the work. 

Another form of economic study, which may be called the 
incidental economic survey, and which has a very wide field in the 
future, is connected more directly with the folio publication. 
When the quadrangle that is being geologically mapped contains 
mines that are important, but not so near one enslbee that they 
can be included in a special map, a trained economic geologist is 
detailed to make a special study of these mines, and a concise 
summary of the results is added to the explanatory text. If these 
results are of sufficient importance a more complete report is 
printed in the Director’s Annual Report, or as a bulletin. Sucha 
study has already been made of the Telluride quadrangle, and 
similar studies of the Silverton quadrangle, in Colorado, and of the 
Sturgis and Spearfish quadrangles, in the northern Black Hills, 
are in progress. It may be anticipated that in the course of time 
the incidental areal surveys and studies of special minerals will 
apres d supersede those of the small groups of important mines ; 

ut at present we have plans made for surveys of a dozen or more 
mining districts in the western portion of the United States, and 
of several in the central and eastern parts, which under the 
present appropriations can only be taken up one at a time and at 
considerable intervals, 

Technical investigation.—In the line of what may be considered 
technical studies the duties of the Survey toward mining industry 
are less easy to define ; for in this line there is more danger of 
encroaching upon the legetimate field of the mining engineer or 
metallurgist. Yet the same general principle is applicable here; 
namely, that the Survey should confine itself to those investigations 
which it is better fitted to make than is the individual. 

Commercial or statistical investigations.—There remain to be con- 
sidered the relations of the Sacer to the purely commercial 
side of the mining industry; and here the principle of doing 
what it is inherently better fitted to do than is the individual, is 
more easy of application. It seems evident that the collecting of 
accurate statistics of the mineral productions of the country, 
which form the most important basis of all mining business, is a 
prime duty of the Survey. No branch of statistical science is in 
greater need of technical knowledge and thorough system than 
that which deals with mineral production, and none is more liable 
to be led into error, if the collector's opinions are in any way 
biassed by his interest. There is no body of men more absolutely 
disinterested than the employés of the Survey, since, under the 
law, they can have no commercial interest in the subjects which 
they treat. Their field of work is so wide that, by one or another, 
a certain personal familiarity with all the sources of supply of the 
various mineral products of the country is prince which is 


available for the guidance of the statistical division, At the last 
session of the fifty-fifth Congress an amendment was introduced 
establishing a division of mines and meee in the Survey. This 

Id and silver, and made 


extended its sphere of statistical work to gol 


a special appropriation for the division. It also provided means 
for the more prompt publication of its reports. Had this amendment 
ee it is believed that the scope of usefulness of the work of the 

urvey would have been very materially increased. All of its 
various economic branches would then have been conducted under 
the supervision of a single chief, by which means a more uniform 
and comprehensive system, both of field work and of publication, 
might have been inaugurated. 

Statistics of mineral resources.—The statistical work of the tenth 
census brought together such men as Emmons, Becker, Pumpelly, 
Peckham, Willis, Eldridge, and others who contributed to the 
volume on mining. Later, Mr. Albert Williams, jun., was placed 
at the head of a division of the Survey created for the — of 
carrying out this work, and known as the Division of Mining 
Statistics and Technology. Mr. Williams’s plans were so well 
made that the results were excellent, and they admitted of simple 
expansion as the needs and facilities of the Survey made such 
expansion necessary and practicable. Mr. Williams's aim was to 
use the small means at his disposal to secure the co-operation of 
every individual and institution for that particular contribution 
upon which he or it was the best authority. Primary attention 
was paid to locating and describing the known mineral localities, 
even down to those of rare elements. The work was arranged 
wisely, according to mineral substances rather than geographic 
regions, since each mineral ind was the interest intended to 
be served. This resulted in a series of publications called the 
‘* Mineral Resources of the United States.” The first volume, 
published in 1883, contained, in addition to a statement of the 
distribution of our useful minerals, the best estimates obtainable 
of the total amount of each mineral produced in the year 1882, and 
comparative statements of the growth of each industry since the 
census year—in so far as it could be predicted what the results of 
the census would be when they should finally be published. The 
geographic distribution was not neglected, however, but was con- 

= set forth in a tabular statement showing the minerals which 
might prove useful in each district ; and the volume contained also 
separate contributions on special themes of mining technology. 
ae this foundation a volume has been published cach year since 
It seemed essential that the Survey should become a source of 
independent scientific statistics of the amount of each mineral 
produced, since no other agency than the Government can become 
the»impartial and permanent source of reliable statistics, any more 
than we could expect coins to prove acceptable from other source 
than the Mint. By the advice of such census experts as Gannett, 
Weeks, and Swank, and with the co-operation of such statisticians 
as Kirchhoff, Birkinbine, and Yale, every effort was made to 
secure a list of the mineral producers of the United States, and to 
obtain from each one of them, by correspondence and such visits 
as could be made, a statement of his product each year. The 
means at command were inadequate to a complete result ; but 
each year has seen the lists grow more complete, and has shown 
less necessity for adding to returns by information from outside 
sources. The statistics of mining for the eleventh census were 
collected by the Survey. This experience added greatly to subse- 
quent efficiency. At the present time the work is practically an 
annual census of the product of all mines, except those of precious 
metals. The statistics of gold and silver were excepted in the 
original plan, in 1882, out of courtesy to the Director of the Mint, 
who desired to retain in his own office this portion of the work. 
When the division abandoned the subject of mining technology, 
its designation was changed to the Division of Mineral Resources. 
In accordance with the duties implied by this title, more and more 
attention has been paid to statements of the geologic and 
geographic distribution of our mineral wealth, whether developed 
or not ; and the immediate future will see this important work of 
the Survey expanded. Special subjects, studies of which are now 
in a more or less advanced stage of completion, are the phosphate 
deposits of Florida, the clays of the eastern States, bauxite in 
ye seed fuller’s earth in South Dakota, and the asphalts and 
bitumens of the whole United States. 

Hudrographic investigations.—For more than ten years the 
Division of Hydrography of the Survey has been making measure- 
ments of streams and computations of their daily discharge at 
various points. At the same time it has been investigating the 
movements of underground waters and the causes which give rise 
to them. The results have economic importance to the miner in 
his underground operations, as he must often contend with water, 
and his ability to — of it successfully may govern the 
question of profits. He often seeks in flowing water the power 
for operating, directly or indirectly, mines, mills, &c. In many 
sections the location of reduction works is governed largely by the 
question of water supply and its permanence through seasons and 
years. The results of the investigations of the hydrographers are 
sought in considering the erection of plants of this character. 
There is also an indirect way ‘in which the question of water 
supply affects the feasibility or profits of mining. a a the 
western third of the United States, from the Rocky Mountain 
region westward, there are great deposits of ore, the value of 
which per ton is so small that they cannot be profitably worked 
unless many conditions are favourable, such as cheap foodstuffs 
and ready transportation, by which the cost of living and of labour 
may be reduced. The region as a whole is arid, and farm and 
other products, brought from the humid regions, are expensive. 
By the development of agriculture through irrigation, and the 
building up of small producing communities throughout the 
semi-arid and arid West, the cost of living is greatly reduced, and 
it becomes practicable to work to advantage mineral deposits 
otherwise unprofitable. This dotting of the country with farms 
and villages is possible through a careful conservation of the 
available waters, such as can result only from a thorough know- 
ledge of the natural conditions. This knowledge is being obtained, 
a the Division of Hydrography, as rapidly as the means 
available will permit. 

Future of the Geological Survey in relation to the mining industry. 
—TIn considering the operations of the Survey, past, present, and 
future, it must be borne in mind that all estimates for appropria- 
tions are submitted to the Secretary of the Interior, who may 
reduce or change them as he thinks best, in view not only of the 
operations of the Survey, but of the needs of other bureaus of the 
department and the sum total of the estimates. The estimates, 
and necessarily the plans, are again modified by Congress in making 
the —— Special legislation is also occasionally needed 
in order to accomplish the best results in work already under way, 
or to enter some new field of investigation. Finally, after Con- 
come has acted, all field and office plans of the director, before 

ing put into execution, are subject to the approval or disapproval 
of the Secretary of the Interior. To the practical miner and 
mining engineer all the red tape and delay seems only a useless 
hindrance to the development of the mining and other industries 
affected by the activities of the Survey. is is often the view of 
the men engaged in the work; but when a broad view of the 
entire field is taken, such delays and changes as may occur are of 
relatively small moment. 

The work of surveying and preparing on a suitable scale the 
topographic and geologic maps of the 3,000,000 square miles of 
territory of the United States—exclusive of Alaska—is greater 
than any similar work heretofore undertaken by any nation. The 
study of the original sources of 700,000,000 dols. worth of mineral 
products each year, with the statistics pertaining thereto, is 
sufficient of itself to keep a bureau of the size of the Survey fully 
occupied. The investigation of water powers, of artesian surface, 
and possible storage water, and of domestic water supply, is an 
undertaking worthy of a strong, rapidly-developing, and rich 
nation. The publication in practical and creditable form of the 
product of all of the activities of the Survey results in a contribu- 
tion in original maps and text er than that of any other 
scientific organisation in existence. ith such conceptions of the 
scope of operations in mind, and with the results of a decade of 


work and progress in view, individual and local disappointments 
and forebodings disappear. The results already attained by this 
single bureau of the Government form a monument to the intelli- 
gent interest taken in its work by Co: and the hearty —— 

iven it by the several Secretaries of the Interior. It is my belief, 
founded on years of experience, that the American people, as re- 
presented by Congress, desire to do what is right and just for 
governmental scientific organisations. Individaal mistakes 
narrowness of conception and action will occur at times, but as a 
whole the outlook is good, both for science and for the people of 
the nation 

I have been led to make the preceding observations because it 
has been not uncommon to hear and criticism of Congress and 
of governmental methods of doing things. Governments, like 
individuals, oftentimes learn and act slowly. With these thoughts 
in view, let us consider the relations of the Government to the 
mining industry. For several years there has been a more or less 
active movement in pi to establish a department of mines 
and mining. The latest Bill on the subject, introduced by Mr. J. 
A. Barham, of California, has many commendable features ; but 
unless there is a decided change of sentiment in a future Congress, 
as compared with the last Congress, there will be nothing accom- 
plished in this direction for some time to come. The function of 
the new department, as defined in the Bill, is ‘‘ to acquire by ex- 
amination, practical and scientific experiments, geological research, 
or otherwise, useful information on subjects connected with 
mining in the general and comprehensive sense of the word, and 
to diffuse the same oe Ce people of the United States.” It 
is further provided that the Geological Survey shall be the nucleus 
of the new department. In the preceding remarks an outline has 
been given of what has been and is being accomplished by the 
Survey. If the present bureau should given authority to 
establish a division of mines and mining, with an appropriation for 
extending its mining and statistical investigations, all that the 
Barham Bill provides for, as quoted above, would soon be an accom- 
plished fact. There is no doubt in my mind that the mining in- 
terests of the country are entitled to direct nition by the 
Government. If those interested in the mining industries wish 
such reccgnition, I would suggest that they first secure legislative 
provision for a division of mines and mining in the Geological 
Survey, and later, if it is found desirable, ask for the establishment 
of a department of mines and mining. Meantime, pending de- 
cisive action, the Geological Survey will- continue to aid, so far as 
practicable, in the development of the mineral resources and 
mining industries of the country. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE trade revival, which has the past few weeks been “ dragging,” 
has received another fillip this week by the unexpected announce- 
ment of another rise in coal of 23. per ton. The result has been 
that on Change in Birmingham this—Thursday—afternoon buyers 
of iron and steel were more disposed to place orders than for 
several meetings. They are beginning to realise that the —— 
they wait the more the market seems to go against them. e 
advance applies chiefly to best iron-making and manufacturing 
fuel, and it leaves prices at about 15s. to 17s. and 18s. 
per ton for blast furnace coal, and 12s. 6d. to 13s, 6d. and 
on to 14s, 6d. for ironworks forge coal. This advance, whilst 
it can scarcely be accepted as general or as representative of the 

coal trade as a whole, is keeping our prices at a high level both for + 

ig and unfinished. Staffordshire cinder forge is quoted 65s. to 

7s. 6d.; all-mine ordinary, 70s. to 77s. 6d.; and all-mine superior, 
90s. to 95s. Foundry pig iron is becoming increasingly scarce and 
dear, and producers quote 100s. for g all-mine sorts, and ex-* 
perience a satisfactory demand. Sellers who would have accepted 
63s. 6d. for Northamptons a week ago are now asking 65s. 

Leicestershire sorts are quoted 65s. to 6/s. 6d., and Derbyshires 

66s. to 68s. 6d.; whilst North Staffordshire pig iron of superior 

quality is quoted 70s., with buyers at from 1s. to 2s. below that 
figure. 

eThe continuous advance in coal prices having placed the iron 
trade in an unprecedented position as regards cost of production, 
ironmasters are giving increased attention to new economies. The 
important firm of Sir Alfred Hickman, Limited, has decided ona 
large sch in tion with the Spring Vale furnaces near 

Wolverhampton. It is proposed to erect plant for the utilisation 

of waste gases on the Belgian principle. ‘This will bring about a 

“anes saving in the expenditure upon fuel, which year by year is 
coming a more formidable item. The cost of the innovation is 

estimated at £25,000. Another large pig iron producer intends, it 

is understood, to erect a blowing plant on a larger scale than the 
existing one, and several other pig iron producers are unders 

to be contemplating the adoption of more modern and more 

economical methods, 

It is reported that American pig iron competition is being ren- 
dered less easy by some of the shippers informing American iron- 
masters that they can no longer ting transatlantic iron free as 
ballast to Manchester and Liverpool, but that substantial payment 
will have to be made. This is a state of affairs which, if correctly 
represented, and if general, would curtail American competition 
with this country considerably. American No. 1 — at 
Atlantic outports is now quoted 72s. to 75s., and grey forge 
57s. 3d. to 61s, 5d. 

A good deal of structural work is still in hand by engineers in 
this and other districts, the result being that Midland steel con- 
tinues in good request. Bessemer billets are quoted £6 12s, 6d. 
to £6 17s. 6d.; best Siemens, £6 17s. 6d. to £7 2s. 6d. ; mild steel 
bars, £9 7s. 6d. to £9 15s. ; and plates, £8 10s. to £9 10s. The 
bridge-builders are buying fair quantities of girders at £8 10s. to 
er and angles are also freely required, £8 10s. to £9 being 
paid. 

In the manufactured iron trade stocks are very low, and there is 
more disposition than recently to replenish them promptly. 
Marked bars this afternoon were quoted £11 10s., and Earl 
Dudley’s brand £12 2s. 6d. Unmarked bars, though nominally 
£10 15s., are-procurable at from £10 5s. to £10 7s. 6d. Hoops are 
£10 10s. Sheets, singles, were anges Ay 17s. 6d. to 
£9 7s. 6d.; doubles, £9 to £9 10s.; and trebles, 
£10 2s. 6d.; galvanised corrugated sheets of 24 gauge, in bundles, 
f.o.b, Liverpool or equal, are quoted £13 to £13 5s., with buyers 
rather less, 

The Consultative Council of the National Federation of Iron- 
masters’ Associations has this week held the meeting anticipated 
in previous letters, the gathering representing Scotland, North of 
England, Lancashire, Yorkshire, South Wales, and the Midlands. 
The Council are understood to have decided that none of the 
associations can declare any official reductions so long as the price 
of fuel keeps as high as at present. The Council were entertained 
at lunch by the South Staffordshire Iron Trade Association. Sir 
Benjamin Hingley, M.P., who presided, maintained that it would 
have been better if the iron trade boom had not developed so 
rapidly, and if unmarked bar prices had not exceeded £8 or £9, 
and marked bars £10. In that case the iron trade revival would, 
he considers, have proceeded steadily without the present inter- 
ruption to demand. As it is, the inflated prices have let in 
American competition. He thought, however, if the coalowners 
would only be reasonable, that ‘the iron trade revival would be 
resumed and would continue. 

Mr. E. Parkes, M.P., said the Americans were exporting coke to 
this country at one-thirdjEnglish prices. How long American com- 
petition would continue he could not say, but already the boom 
over there was dying down, and the output of American furnaces 
was being reduced by 40,000 tons per week, several furnaces being 
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daniped down which provided pig iron for use by the Bessemer 
steel makers of the States. That looked as though the American 
competition with England would not last very long. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—-Any change that is at all noticeable is not in the 
direction of improvement ; the general indications point rather to 
an —- tendency. In some quarters, which were supposed to 
be fully supplied with orders for at any rate the next couple of 
months, shortness of work is now acknowledged, and makers and 
manufacturers of both iron and steel are undoubtedly approaching 
the point when the question of lower prices will have to be seriously 
considered. There is, of course, the eventuality that consumers, 
who for some time past have been purchasing as sparingly as 

ible, may be compelled to come upon the market for much 
Cow quantities than they have hitherto been buying, which 
may arrest any very considerable downward move, but it is evident 
that the high cost of production all round has brought a check upon 
many new undertakings which may be held in abeyance until they 
can be put forward under more favourable conditions. No one, 
however, seems prepared to anticipate with any confidence the 
outcome of the present shrinkage of operations, or to be at all 
certain whether it is likely to be in a measure permanent or only 
a temporary holding back of work, which will proceed when prices 
have ed to some lower basis, or there is some really definite 
and settled condition of the market. The difficulty in the way of 
much lower prices is that there is no probability of either wages or 
fuel giving way to any appreciable extent, at any rate during the 
present year; and if raw and manufactured material is to be 
reduced, makers and manufacturers will have to be driven to it 
by a continued absence of buying or the pressure of competition 
from abroad. 

The position in the iron market here remains without improve- 
ment, Ina general way a fair number of small inquiries come 
forward, and in some quarters a moderately satisfactory busi 
of this description is put through. There are, however, very few 
orders of any weight to be got, consumers being still in most 
cases actuated by a determination not to purchase more than for 
their hand-to-mouth requirements, in the belief that in the present 
state of the market they have nothing to lose, but rather every- 
thing to gain by waiting. For pig iron transactions are narrowed 
down to the smallest possible dimensions, and where purchases 
are made at all beyond these some strong inducement as regards 
prices is almost essential. Makers, however, insome instances seem to 
entertain the opinion that a recovery inpricesis not improbable. For 
Lancashire foundry brands the low prices recently taken to secure 
business have been withdrawn, and this week 77s., less 24, delivered 
Manchester, has been quoted as the basis, but this is altogether a 
nominal figure and cannot be obtained in the open market. Some 
of the Lincolnshire makers also apparently anticipate that before 
_ long they may be able to get better prices, and they are very firm 

in holding to 70s. 6d. net delivered Manchester as their minimum ; 
but in the meantime Lincolnshire iron is being sold to consumers 
in this district through second hands at as low as 69s. net de- 
livered. Derbyshire remains at about 72s. net delivered here. 
Forge a are nominally unchanged at about 70s., less 24, for 
Lancashire, and 69s. 8d. net for Lincolnshire delivered Warring- 
ton; but with the present unfavourable outlook of finished 
iron, forge proprietors are buying practically little or nothing. 
Middlesbrough prices are strong at about 77s. 10d. to 78s. 4d. net 
for prompt delivery by rail Manchester, with average quotations for 
Scotch iron still about 77s. 6d. to 78s. net, Manchester docks. The 
general belief in lower prices is, however, evidenced by the willing- 
ness to sell forward at under current rates. With ard to 
American pig iron, the threatened action on the part of English 
—< not to ship cargoes at the low ballast rates that have 
hitherto been taken is perhaps causing some uncertainty as to 
whether iron can be brought from the States at the low prices 
recently quoted, and for prompt delivery merchants who hold 
American iron are asking several shillings per ton above the figures 
which “— importers have been quoting for forward delivery. 
There is, however, so little doing in American iron that any quota- 
tions are simply nominal, but in well-informed quarters the belief 
still prevails that considerable shipments will come over here at 
very low figures. 

In the finished iron trade the falling off in the weight of new 
orders coming forward is becoming more apparent, and some of 
the principal Lancashire forge proprietors are already getting 
short of work both in bars and hoops, whilst as regards sheets the 
position is as unsatisfactory as it could well be. There is naturally 
a disinclination to reduce prices in face of the present high cost of 
ne rg and although ‘at a meeting held. at Manchester on 

uesday, pending the result of a conference with the North and 
South Staffordshire makers, to take place during the week in Bir- 
— any action as to prices was held in abeyance, there 
would seem to be little question that “some official downward 
move will become inevitable before very long, and in the meantime 
merchants are offering to sell for forward delivery, in some 
instances, at 5s. to 10s. below the present official basis prices. The 
association rates for the time being remain at £10 5s. for Lanca- 
shire and £10 10s. for North Staffordshire bars, with hoops quoted 
£10 12s. 6d. for random to £10 17s. 6d. for special cut lengths 
delivered Manchester district, and 2s, 6d. less for shipment. It is 
difficult to ve any definite quotations for sheets, as prices are 
largely regulated by the character of any order to be placed and 
negotiation between buyer and seller. 

‘he steel trade remains in much the same unsatisfactory condi- 
tion as was reported last week. Hematite makers still hold to 
about 94s, 6d. to 95s, 6d., less 24, for No, 3 foundry delivered here, 
but little or no inquiry is stirri For billets local makers would 
readily take £6 5s. net delivered here to secure orders. For bars 
it is eo where more than £9 5s. is being got, and for com- 
mon steel plates about £8 to £8 5s., but the association rates for 
boiler plates remain at £10 5s. delivered here, with, however, 
only the smallest orders being got at this figure. 

the serious slackening off in the textile machinery trade, to 
which I have previously made reference, is beginning to make itself 
felt on the returns of the engineering trade unions in this district, 
but apart from this, the position as regards employment remains 
generally in every way satisfactory. e Amalgamated Society 
of Engineers, taking their returns for the whole of the kingdom, 
report even a slight decrease in the unemployed list, which is now 
about 1$ per cent., and the general secretary states that 
although in some branches there is a falling off—and judging 
from outside evidence the prospects are not good—practically 
all surplus men are being absorbed in the branches con- 
nected with the manufacture of ‘killing machines.” Locally, 
however, there has been a small increase in the number 
on donation, which is attributed chiefly to the slackening 
down amongst textile machinists, and the proportion of members 
on out-of-work support in this immediate district has risen to about 
2 percent. Taking the outlook all through, it may be said that 
the future prospects of the — om are steadily becom- 
ing less favourable. Apart from the epression now coming over 
the textile machine branches—which is also indirectly affecting 
the builders of large stationary engines—there are in many 
branches of general engineering reports of undoubted quietening 
down in the quantity of new work giving out, which, if it is not 
already causing any sufficient slackness at works to necessitate the 
discharge of hands, is a robability of such a necessity 
into the very near future. en the leading machine tool makers, 
who are still well off for work, and likely to, be so for some time 
to come, have to admit there is not that pressure upon them 
beg a time back. Amongst boiler 

akers, electrical engineers, and firms engaged on ordnance work 
there is, however, no shortness of work, 


The quarterly report of the Amalgamated Society of Engineers 
on 


rapidly as they rose. Cellars are now being filled, and in 
September and October, when winter stocking usually takes place, 


shows that the total assets of the organisation ; 
June 30th to £349,217, which represents a saving of £21,181 since 
March 31st. Deducting the superannuation reserve fund, how- 
ever, there still remains lese than £3 per member. The present 
membership of the society is 86,086, or an increase of 201 during 
the month. I may add that in view of the diversity of opinion 
amongst the members as to the best method of celebrating the 
jubilee of the society, the Council state that the general plan 
sketched out last month, of which I gave an abstract, must be 
dropped. Several districts are already moving in the direction of 
local celebration, and the Council will co-operate with these. 
Probably something of a less ambitious character than the original 
scheme may be undertaken later on. - 

The exceptionally active demand for all descriptions of round 
coal shows no falling-off, the position if anything being one of 
temporarily increasing pressure upon Lancashire coalowners, owing 
to the industrial disturbances just now restricting the supply of 
fuel in one or two important districts. The railway dispute in 
South Wales has brought a number of inquiries for shipping coal 
to Lancashire collieries, whilst the strike of miners in the Burnley 
district is compelling large users of engine fuel in that immediate 
saighbonsioed to seek supplies elsewhere. With collieries already 
considerably in arrears with deliveries to their nlar customers, 
this additional pressure is necessarily for the time being 
intensifying the difficulties of the situation, and there is certainly 
no immediate prospect of any easing in the market either as 
regards supplies of fuel or the present exceptionally strong tone in 
prices. For house-fire coals the demand is still kept up far in 
excess of the ordinary requirements of consumers at this time of 
the year, and neither private customers nor merchants are getting 
anything like the quantities they are anxious to secure. Under 
these conditions it is needless to state that prices are fully main- 


tained at the maximum wong baw there is undoubtedly a strong | pe 


belief in some quarters that 

further advance. 
Notwithstanding the undoubted quietening down in some of the 

principal coal-using branches of industry, the inland demand for 

steam and forge qualities of round coal continues more than suffi- 

cient to take away all that collieries have just now at their dis- 

posal, and prices are exceedingly firm at 12s, 6d. to 13s. at the 

it 


fore the year is out there may be a 


Supplies of engine fuel continue fairly plentiful, but any surplus 
quantities that are on the market come chiefly from outside dis- 
tricts, mainly Derbyshire, Staffordshire, Nottinghamshire, and 


Yorkshire, where prices certainly show some easing down. Lanca- 
shire collieries, however, still maintain an independent ition 
with respect to the competition from other districts, and where 


they have any surplus of slack hanging upon their hands this is 
put down into stock in preference to taking lower prices, except, 
perhaps, that the top quotations, such as 11s. 6d. per ton for best 
slack at the pit, is not now in all cases being fully adhered to. 
The minimum quotations, however, remain at 10s. 6d., and from 
this to 1ls. may be taken as representing the average quotation 
for Lancashire slack at the pit. 

For shipment there has been an increased ws ag | during the 
past week at the Lancashire ports, and as collieries have already 
more than sufficient pressure upon them to take away their out- 
put, outside buyers are finding considerable difficulty in placing 
orders with local collieries. The Association basis price for steam 
coal delivered ports on Mersey remains at 15s, 3d. per ton, but re- 
presentatives of collieries state that they would have no difficulty 
in getting 9d. to 1s. above this figure if they could meet the re- 

ts of outside buyers for prompt deliveries of cargoes at 


the ports. 

For coke prices still tend in an easing direction, and users of 
furnace qualities have been able to buy at quite 2s. 6d. below 
recent rates, Yorkshire coke averaging about 21s., and Lancashire 
about 21s. 6d. to 22s. at the ovens. Foundry cokes are fairly 
steady, but even for these prices are a trifle easier, ranging from 
about 28s. to 31s. at the ovens, according to quality. 

Barrow.—There is marked steadiness in the hematite pig iron 
trade, and the position of the market is very little changed on the 
week. Orders are still numerously offered, but sales are not large, 
makers having their hands well filled already. Business in 
warrant iron has been rather more active during the week, and an 
additional 2057 tons have been cleared out of warrant stocks, 
which now stand at 51,261 tons, or a reduction since the beginning 
of the year of 146,586 tons. These statistics at once put the 
market in a very strong position, and make the case of makers 
more satisfactory, cularly in view of the prospect that the 
active state of trade so long experienced will continued for 
some time to come. The make of the district is, however, very 
much restricted, and only 42 furnaces are in blast, and two of 
these are on spiegel, as compared with 46 in blast in the cor- 
responding week of last year. The reason for this reduction is to 
be found in the fact that two furnaces were blown out at works 
which were recently stopped altogether, and other furnaces are 
not ready at the moment to be put in blast. There is also the 
fact to consider that supplies of hematite ore from native mines 
are limited. Prices are steady at 83s, to 84s. 6d. for Bessemer 
numbers, net f.o.b., and warrant iron is at 81s. net cash sellers, 
80s. 9d. buyers, 

Tron ore is in very full demand, and many orders cannot be sup- 
plied. The run, however, is on the higher qualities, as it does 
not pay to smelt common ores with dear coke. Prices show no 
variation, with 18s. for good ordinary native qualities net at mines, 
and 22s. for Spanish ore delivered at West Coast ports. 

Steel makers are very busily employed, and the heavy and light 
rail trades are brisk. Orders are very fully held, and as fully 
offered. Prices show little or no variation. Heavy rails are at 
£7 10s., and light rails at £9. Tram rails are in good demand. 
An easy tone is noted in ship plates, and in shipbuilding material 
generally, but a brisk business is doing in all other branches of the 
steel trade, and this is likely to be continued for a long time to 
come. 

There is not much that is new to report in the shipbuilding and 
marine engineering trades. No new orders are reported, but the 
time has come when builders could conveniently undertake new 
work, They continue to extend their plant and their productive 
appliances, and are evidently getting ready to undertake a much 
a programme of business. 

e coal and coke trades are very busy, and prices still show a 
disposition to advance. 

e shipments of iron from West Coast ports during last week 
reached 13,556 tons and steel 9062 tons. is compares with 5356 
tons of iron and 4435 tons of steel in the same week of last year, 
an increase in iron of 8191 tons and in steel an increase of 4627 
tons. This year the shipments of iron represent 465,699 tons and 
steel 266,559 tons, as compared with 314,668 tons of iron and 
325,783 tons of steel in the corresponding period of last year, an 
— in iron of 151,031 tons, and in steel a falling off of 49,224 

ns, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

CoMPLAINTS are again heard with unpleasant frequency about 
the working of the miner. Large as the output of coal is, managers 
say that it is nothing like what it might be if the men would 
attend regularly. Barnsley Feast, on Monday and Tuesday, added 
once more to the “‘ play days,” and, as has been too common since 
prosperity set in with the colliers, the men have been —s a 
week of it. At present every ton brought to bank is ily 
absorbed by the market. The extreme demand for household coal 
is fully maintained, the alarmist rumours about a fuel demand 
having been effective in creating and continuing a panic demand 
for small ok any A reaction, however, must come, and the —_ 
bility is that on the setting in of winter the prices will fall as 


there is certain to be ashrinkage. London is most to blame for 
the present condition of affairs in household fuel. Metropolitan 
merchants had laid in heavily in anticipation of winter require- 
ments, but owing to the fears of consumers, their stocks have been 
cleared out, and they are now calling on the collieries for further 
deliveries. The provincial demand is not abnormal, while the 
Eastern Counties do not a to have shared the panic of con- 
sumers in the capital. alues have somewhat hardened, the 
avowed object of the colliery — being to check the inflow 
of orders which they may not be able to fulfil. Hence an advance 
of 1s, 6d. a ton, and in some instances a little more, on the quota- 
tions of August Ist. . Best Silkstones are now 16s, to 16s. 6d. on 
ton ; Barnsley house, 15s, 6d. to 16s. per ton ; nuts, from 14s, 6d. 
per ton. 

The steam coal trade continues very much as reported last week. 
With the railway companies maintaining a full demand, and the 
ironworks requiring as heavily as ever, it has not been possible to 
obtain supplies forward. There are indications that the export 
trade is on the wane; still, the Yorkshire coalfields are being as 
freely called upon as ever, and the falling-off is not with Hull or 
any of the Humber ports. Values are steadily maintained at from 
16s. to 16s. 6d. per ton. Gas coal is being delivered in full tonnages 
on contract account. Small fuel, on the other hand, is abundant 
—chiefly for the brands given in last week’s report—and large 
buyers find less difficulty in procuring supplies on more favourable 
terms. Buying, however, is generally restricted to present needs, 
Those who bought largely in coke, with a view to a rise, have been 
obliged to realise to a considerable extent, thus causing the trade 
to weaken materially. Quotations are pretty much as before :— 
Nuts, 12s. 6d. to 13s. 6d. 4 ton; slack, from 10s, 6d. per ton ; 
ordinary coke, 22s, 6d. to 6d. per ton; washed coke, 24s, 6d. 


r ton, 

After what has been reported, it is exceedingly satisfactory to 
note an improvement in the demand for Bessemer and Siemens 
steels. Hematite irons are scarce and fuel keeps dear—two con- 
siderations which appear to have brought consumers to the con- 
clusion that there is not much prospect of any appreciable 
reduction in prices for a considerable time. Less reluctance, 
therefore, is now being shown in entering into contracts for the 
half-year, and, in not a few instances, for the whole twelvemonths, 
Manufacturers of open-hearth steel are already well booked, and 
now that steady work is assumed prices are firm, the tendency 
being rather upward than otherwise. 

For tires, axles, springs, buffers, and other gg, of rail- 
way material, there is again a brisk demand. ilway com- 
panies, in the expectation that existing high quotations were 
certain to be lowered, kept their orders within their immediate 
requirements, As this hope is not likely to be realised, contracts 
are now being freely placed for all kinds of material. With this 
revival of activity in the home companies there is also more work 
for the foreign railways, and the outlook in this important depart- 
ment is consequently much higher than it was. 

Geneuity, the engineering houses are busy, more particularly on 
machines intended to be driven by electric power. In grinding 
machinery for armour-plates and similar heavy work there is also 
much animation. Spades, shovels, picks, heavy hammers, and 
every description of excavating appliances and mining tools are 
scarcely so actively inquired after as last month. This is not 
regarded altogether as an affliction, the principal. manufacturers 
having arrears of work which the cessation of pressure will enable 
them to clear off. It was hoped that by this time the South 
African war would have been closed, and that market opened to 
engineering industry. It cannot, with ordinary g fortune 
attending our army, be long before the mines are re-opened and 
industrial activity in the Orange River Colony and the Transvaal 
stimulates home manufacturers in the many specialities required. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Fre has been a quiet week in the iron and allied trades 
of the North of England, more ially in the Teesside district, 
where the annual holidays have been observed, and all works but 
those producing pig iron have been idle. There has n less 
reluctance than was noticed last and the previous years to give the 
full week, as the demand is certainly not so pressing now as it was 
then. However, it is satisfactory to note that a better tone has 
sprung up, as there is good reason to believe that business during 
the remainder of the year will be more active than has been re- 

rted during the last two months. » What is the most favourable 
ietase is the improvement which has appeared in the shipbuilding 
industry, an industry on which the iron and steel trades in this 
district very much depend for prosperity. For a considerable 
time shipowners have refrained from giving out orders for new 
vessels, there being quite a lull in this respect. But reduced prices 
have rei | been quoted by the builders for new shipping, and 
this, coupled with the improvement in freights, which promises to 
continue, has brought out buyers. A considerable number of 
contracts for new vessels have been booked both in this district 
and on the Clyde ; indeed, it is asserted on good authority that 
North-east Coast builders have booked orders for fourteen large 
steamers within the last fortnight, and negotiations are in po armen 
for others, The builders, therefore, expect to have no difficulty 
in keeping their yards fully occupied throughout the next six 
months, is improvement has quite altered the tone of the iron 
markets, and the jc rarer is towards increasing values once more, 
- sas also in other branches of trade which are influenced by ship- 

uilding. 

Phatcles of No. 3 Cleveland G.M.B. pig iron has further ad- 
vanced, but the figures taken for the lower qualities show a falling 
off. The reason for the firmness in No. 3 is due to the fact that 
it is very scarce, and buyers have difficulty in meeting with sellers 
who can supply them with it forearly delivery. The supply of the 
lower qualities, on the other hand, is in excess of requirements, and 
will have been more so than usual this week, because of the sto 

e of local consumption on account of the holidays. It may 
said that there is a plethora just now of forge iron, and a scarcity 
of No. 3, with the result that instead of grey forge being only 1s. less 
than No. 3, it is 5s. less, and No. 4 foundry is 4s. less instead of 6d. 
only. Such differences have not prevailed for years, and they are 
all the more surprising when it is taken into account that not long 
ago grey forge was realising practically as much as No. 3. More- 
over, it is far easier to sell No. 3 at the high price of 71s. per ton 
for early delivery than grey forge at 66s. or No, 4 foundry at 67s.; 
in fact, less than these figures for the two latter have been taken 
to secure orders. There being such a heavy difference in favour 
of No. 3, ironmasters are making special efforts to produce more 
of it, and are increasing in some cases the quantity of coke 
charged into the furnaces. This they can well afford todo. If 
the expenditure of a shilling or two more per ton on coke is to 
bring them a quality of iron which is 4s, to 5s. per ton higher in 
value than that ordinarily produced, and, moreover, is more sale- 
able. No, 3 need go into stock, but so much cannot be affirmed 

ing the other qualities. 

usiness in Cleveland warrants has practically ceased, the stock 
is too small and in too few hands to make it safe to speculate in 
them, and seldom indeed is a figure named for them, either by 
seller or buyer. The warrant market generally is in a poor way 
just now, and the prices ruling there have not much influence on 
the value of iron in the ordinary market, There is really no 
temptation to buy Cleveland warrants, for they are dearer than 
makers’ iron. Altogether only about 13,000 tons are held, and 
warrants are in circulation for less than half this quantity, so that 
it has become too risky to speculate in them, and they have ceased 
to compete with makers’ iron. 

It is reported that on account of the difficulty experienced in 
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getting adequate supplies of No. 3 Cleveland pig iron, one of the 
Teesside has purchased a considerable 
quantity of American pig iron. There are certainly a number of 
offers being received from America by firms in this district, but all 
the offers contain the proviso that the iron will be supplied subject 
to satisfactory arrangements being made as to freight. It is stated 
that shipowners are no longer disposed to convey iron from America 
at what are practically ballast rates, and in that case American 
iron cannot be sent to this district advantageously to sellers. It 
will not stand a heavy freightage rate. There is a case this week 
equivalent to ‘‘carrying coals to Newcastle,” for a cargo of 
American steel billets, which have come vid Antwerp, has been 
discharged at the wharf of Dorman, Long, and Co., Limited, 
Middlesbrough. This, however, is not the first time that 
American billets have been imported into Middlesbrough. 

Hematite pig iron makers are keeping up their prices very 
satisfactorily, though on Teesside this week there is naturally a 
smaller consumption; but any additions to the stock will be a 
small matter, seeing that the consumption of the steel works will 
be larger in the autumn on account of the improvement in the 
shipbuilding industry. Mixed numbers of East Coast hematite 
Pig iron cannot be purchased under 86s. per ton f.o.b. early 
delivery, but somewhat less will be accepted for forward. Rubio 
ore is dear, and must continue to be so as long as freights are 
kept up, as there is every reason to believe they will be. Fully 
21s. 9d. per ton delivered at wharf on Tees or Tyne is quoted. 

At Eston Ironstone Mines, belonging to Bolckow, Vaughan, and 
Co., a strike of 1200 miners is threatened, not because they have 
any grievance against the employers, but because seventeen of 
those engaged at the mines refuse to become members of the 
union, and all efforts to persuade them to do so are unsuccessful. 
The whole of the Cleveland miners are to vote by ballot whether 
they will agree to the Eston miners ceasing work. Such instances 
of coercion appear to be becoming rather common. 

Business in the manufactured iron and steel industries is rather 
quiet this week, but prospects are decidedly more encouraging. 
The situation is the most satisfactory in the bar trade, where 
manufacturers have quite as many orders offering as they can 
undertake, and though prices have been reduced in competing 
districts, there has as yet been no need for any drop in quota- 
tions here, and not less than £9 10s. will be accepted for common 
iron bars. Prices of iron and steel plates are stiffer on the strength 
of the improvement in shipbuilding, iron ship plates are at £8 2s. 6d., 
and steel ship plates at £8, but something more it is expected will 
be determined upon when the Platemakers’ Syndicate next meets. 
Steel boiler plates are at the highest figure that has been 
reached this year—£10 5s. Iron rivets are at £12, and steel rivets 
at £1210s, per ton. Puddled bars are almost unobtainable, and at 
least £6 10s. net would have to be given for them. Scarcely any 
firms make them for sale now. Steel billets are about £6 10s., 
and they are not readily to be had. Heavy steel rails do not main- 
tain their value very well, for they can be had at less than 
£7 2s. 6d. net at works, 

Wm. Gray and Co., Limited, Hartlepool, have purchased the 
works of the Milton Forge and Engineering Company, Limited, 
West Hartlepool, and will work them in connection with their 
Ceptrel Marine Engine Works. The Milton Forge and Engineering 
psy, smd was formed last year with a nominal capital of £30,000, 
and have beenfitted up with the most modern plant for turning out 
mavine and engineering forgings. 

The directors of John Abbot and Co., Limited, Park Works, 
Gateshead-on-Tyne, report for the last financial year a net profit of 
£18,730, and they have, with the balance from the previous year, 
£21,484 to divide. The dividend for the year it is recommended 
shall be 10 per cent.—of which 24 per cent. has already been paid 
as interim, £3000 is written off for depreciation, £1000 added to 
reserve account, and £3046 carried forward. The directors say 
the result of the year’s operations would have been much better 
but for the extra holidays, and the serious loss of time through 
irregular working of the men in some of the departments, and loss 
was iricurred on orders where profits should have been realised. 

Among the orders for new steamers given out in this district are, 
it is said, ten for Sir Christopher Furness, which will be built vy 
Palmer's Shipbuilding and sed Company, Jarrow-on-Tyne ; Fur- 
ness, Withy, and Co., West Hartlepool; Ropner and Sons, 
Stockton-on-Tees ; Irvine Shipbuilding Company, West Hartle- 
pool; and W. Gray and Co., West Hartlepool. Sir W. G. 
Armstroag, Whitworth, and Co. have also secured orders for two 
—_ steamers for Bucknall Brothers, of London, and J. Blumer 
and Co., of Sunderland, have secured the contract for a cargo 
steamer for Miller and Richards, of Glasgow. George Pyman 
and Co., of West Hartlepool, have ordered four steamers from 
East Coast builders. It would seem that shipowners who have 
been holding back their orders for some months are now of opinion 
that further falls in prices are unlikely at an early date, and 
are therefore coming into tbe market. 

The steam coal trade of the North of England is already feeling 
the effects of the strike on the Taff Vale Railway, and uncommonly 
active though it was before, it is still more so, for consumers who 
have hitherto got their wants supplied in Wales are endeavouring 
to buy in this district, and there are far more orders offering than 
coalowners can tackle. Prices of steam coal here are quite disorgan- 
ised, for seliers really do not seem to know what to ask, and some 
of those who were taking 19s. to 20s. f.o.b. for best steam coal 
last week refuse 25s. this week, and even considerably more is 
quoted. Other descriptions of coal have not so far been affected, 
and gas and coking coals can still be had at 17s. to 17s. 6d. per 


have decided to ballot as to their future action. 

Mr. Colin T, Fowler, of Llanelly, has been appointed surveyor, 
harbour master, and secretary to the Hartlepool Port and Harbour 
Commissioners, vice Mr. A. Nagel, resigned. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a very quiet feeling this week in the iron trade, 
A great deal of uncertainty exists as to the course business is 
likely to take in the immediate future, and both buyers and sellers 
are holding off as much as possible. 

The pig iron market has been flat, with only a small amount of 
business being done. Scotch warrants have sold from 73s. to 
71s. 10$d. cash, and 72s, 6d. cash to 71s. 44d. one month. For 
delivery in twenty-one days, 71s. 3d. has been done, and the quota- 
tions for later delivery are still lower. Cleveland iron has been 
practically nominal for cash, and has sold at 70s. for delivery in one 
month. Business has been done in Cumberland hematite at 81s. 
cash, while sellers have been quoting 80s. for one month delivery. 
There is scarcely any speculative business doing, and consumers 
appear to be purchasing from hand to mouth. 

Since last report one furnace has been taken off ordinary iron at 
Dalmellington, and there is now a total of 81 in operation in 
Scotland, com d with 82 at this time last year. Of the total, 
40 are producing hematite, 34 ordinary, and 6 basic iron. 

The prices of Scotch makers’ iron are in some cases rather low, 
the — being as follows:—Govan, f.o.b. at Glasgow, No. 1, 
73s. 6d. ; No. 3, 73s. : Carnbroe, No. 1, 75s. ; Nos. 3, Ts. ; Clyde, 
No. 1, 84s.; No. 3, 73s. 6d. ; Calder, No. 1, 84s. 6d.; No. 3, 
73s. 6d. ; Gartsherrie, No. 1, 85s.; No. 3, 74s.; Summerlee, No. 1, 
89s, ; No. 3, 74s. ; Coltness, No. 1, 90s.; No. 3, 74s. ; Glengarnock 
at Ardrossan, No. 1, 82s. 6d.; No. 3, 73s. 6d.; Eglinton at 
Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 75s. ; 
Nos. 3, 72s. 6d.; Shotts at Leith, No. 1, 87s. 6d.; No. 3, 75s. 6d.; 
Carron at Grangemouth, No. 1, 85s.; No. 3, 75s. per ton. 

The shipments of pig iron from Scottish ports in the past week 


amounted to 4314 tons, compared with 6039 in the correspondi 
week of last year. There was despatched tothe United Sees 108 
tons ; India, 59 ; Australia, 200; France, 75; Italy, 10; Germany, 
725; Russia, 95; Holland, 285; Belgium, 10; China and Japan, 
130 ; other countries, 45 ; the coastwise shipments being 2560 tons, 
compared with 3121 in the corresponding week of 1899. 

Large supplies of Cleveland pig iron are now coming into 
Scotland, and that at a time when there is not much pressure for 
delivery. This is among the facts that are operating in producing 
an easier market. The arrivals at Grangemouth in the past week 
were 8063 tons, being 2564 more than in the corresponding week. 
There is still, however, a total decrease in these imports since the 
beginning of the year of no less than 120,752 tons, as compared 
with the quantity received in the same period of last year. 

The manufactured iron trade is well employed in many of its 
departments, mainly on old contracts, but there is only a moderate 
amount of fresh work coming to hand. It is feared that it will not 
be an matter to obtain full prices and at the same time cope 
successfully with the competition that is likely to be experienced 
from abroad. The steel trade is threatened with American com- 
petition, and not a little interest is felt in this matter. There does 
not seem to be any reason to prevent shipbuilders obtaining supplies 
of ship plates from the United States, unless it be the “difficulty of 
obtaining freight regularly by the Atlantic steamers at rates that 
will permit of this business being carried through. The question 
of the relative quality of the home and foreign manufacture is, of 
course, of some importance, as the requirements of Clyde sur- 
veyors without respect are understood to be somewhat onerous. 
Having had such long experience of Siemens steel, those gentlemen 
are not very easily satisfied. Prices of iron and steel goods are 
practically without alteration. 

Several good skipbuilding contracts are reported to have been 
placed with Clyde builders in the last week or two, and these were 
much required, as the work on hand was rapidly being finished. 
The rates at which new ships can be built at present, however, are 
so high that orders are difficult to obtain. 

The coal trade is active and very firm, there being a continued 
upward tendency in prices. The coal shipments from Scottish 
ports in the past week amounted to 241,466 tons, compared with 
226,121 tons in the preceding week, and 191,311 in the same week 
of last year. The Taff Vale strike has caused a good deal of 
excitement in the market, and there has already been considerable 
inquiries for shipping coals from the Cardiff district. Prices are 
up in the last few days 1s. to 2s. per ton for shipping qualities. At 
Glasgow harbour steam coal is quoted 17s., and ell 17s. to 18s. per 
ton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

CONSIDERABLE shipments of coal took place from Cardiff last 
week. Probably there was a belief entertained that in the coming 
week some upset was likely from the action of the railway men, 
and so important cargoes were expedited. At all events the week 
was a busy one, and on Saturday it closed with a fair average, 
6000 tons going to Marseilles, 5000 tons to the Canary Islands, 
4600 tons to Hongkong, and Genoa 3000 tons, with others of less 
tonnage. On Monday, when business was resumed on ’Change, 
it was quickly seen that the regular order of things had 
gone, and everywhere buyers had failed to get quotations, 
At one time 39s. and even 40s. were named for best steam. 
In a few cases, to complete urgent cargoes, business was im- 
perative, and sales effected, 30s. being paid for second-class 
steam coal, and in one case 19s., and in another 20s, 
forsmallsteam. Monmouthshire was quoted at 28s., and business 
done at 29s, On Tuesday the state of things was still more trying, 
especially when it was known that Government buyers were again 
in the market, and that, in addition to large contracts, a further 
demand for 200,000 tons steam was likely. Matters may settle 
down in the course of the week, and the blocked stream find out- 
lets. So far it is known that vessels are leaving Cardiff light, and 
the old course is being adopted in some cases of diverting coal 
traffic to other ports. In all likelihood a good deal of tonnage on 
sea will be found in the course of the week shipping coal elsewhere, 
so that, even if the strike is of short duration, serious injury will 
have been caused to business for a time. 

This week it is quite impossible to get any settled quotations, 
The general run of prices offered up to period of despatch was as 
follows :—Best steam, 30s. to 35s.; Monmouthshire, 30s.; small 
steam, various quotations, varying from 19s. to 25s.; house coal, 
30s. to 32s. ; No. 3 Rhondda, 30s. ; brush, 23s. 6d. to 25s. ; small, 
21s. to 22s. ; Rhondda No. 2 in strong demand, 25s. to 27s. 6d. ; 
through gas coal, 20s. net. Coke and patent fuel quotations 
advancing. Prices unsettled. Swansea coal prices: Anthracite, 
best hand picked, 26s. to 28s, ; seconds, 24s, to 25s. ; best large, 
18s. to 19s. 6d. ; rubbly culm, 11s. 6d. to 12s. ; steam, 24s. to 26s. ; 
seconds, 19s. to 20s. ; bunkers, 17s. to 17s. 6d. ; smal!, 13s. 6d. to 
15s. House coals, No. 2 Rhondda, 21s. to 22s, All coals delivered 
Swansea f.o.b. cash, thirty days, less 2}. Coke, best foundry, 35s. 
to 37s. 6d. ; furnace, 30s. to 32s. 6d. Patent fuel, 22s. to 23s. ; 
pitwood, 19s. 

In a run over a great section of the coal district last week, I was 
struck with the activity shown in all directions, and the enormous 
coal and coke traffic converging to the ports. This is temporarily 
disarranged, but may soon be expected to be restored. The 
Rhymney line along its entire length was busy. ‘‘ P.D.” coke and 
coal trucks numerous. Samples of best steam on Taff from Hills, 
Plymouth, to Dowlais-Cardiff, very fine. I note that at Glyneath 
a 6ft. seam has been struck in the Blaengwrach level by Blindell 
Bros., Cardiff. 

Swansea coal trade has been very brisk, and shipments last week 
touched close upon 60,000 tons. In addition, trade generally at 
the port was good. France continues a free buyer of coal ; last 
week it received nearly 27,000 tons, and Germany, Sweden, and 
Holland figured well. The imports were in excess of 10,000 tons 
above the average. The list given on Change indicates the variet; 
of trade which so distinguishes the port as compared with the busi- 
ness of its competitors. It will be noticed that Russia is entering 
the list strongly as pitwood exporter. From France 2371 tons 

itwood, and 361 tons general; Spain, 3910 tons iron ore ; Ham- 

urg, 250 tons general; Russia, 1026 tons pitwood ; Turkey, 688 
tons lead ore; Chili, 818 tons copper ore ; Newfoundland, 2694 
tons copper ore ; Canada, 2460 tons deals, &c.; Boston, 3700 tons 
maize ; Mexico, 1700 tons copper matte, and 800 tons bar copper ; 
New York, 120 tons general. 

Anthracite developments are going on in the Pembrokeshire 
district, and increased attention is being given to this class of 
coal, 

Rails continue strongly in evidence at the principal iron and 
steel works, and it is certain that Welsh ironmasters are not only 
able to hold their own, but to secure the preference in many cases. 


This is shown by the substantial consignments that are constantly |” 


being shipped. Last week a fine cargo of 4000 tons, with nearly 
2000 tons coal and coke, left Cardiff for Killindini. Newport at the 
same time despatched 400 tons rails to Highbridge, and two 
‘* parcels” sheet iron to Bristol. 

In a conversation lately with a leading ironmaster, he did not 
disguise the seriousnéss of American competition in the bar trade. 
The prices for delivery at Bristol Channel ports cited by me last 
week are simply alarming. If, however, the demand in America 
increases materially, which is very likely, American rivalry may 
be less than is anticipated. The users of Welsh steel, well made, 
and moderate in price, will hesitate to buy a cheaper hastily-made 
article. 

Tin-plate manufacturers have saved a good deal of the situation 
caused by the American decline in tin-plate purchases by the 
extreme care, and excellence of make, and reasonableness of price. 
At the same time there is no denying the critical character of the 
times. With American bars offered at 30s. per ton less than 


Welsh, it follows that not only will the tin-plate trade be materially 
affected, but that the effect will extend to all make, merchant bar, 
billets, wires, &c. 

Last week the make of steel plates was limited to 31,442 boxes, 
and the export only 28,892 boxes, leaving stocks at 172,058 boxes. 
Demand is fairly good, and this week there is loading going on for 
New York, St. Petersburg, Antwerp, and Mediterranean ports. 

On Tuesday there was a meeting of the Executive Committee of 
the Tin-plate Manufacturers’ Association at Swansea, which was 
awaited with a good deal of interest. The first matter discussed 
was the result of the last fortnight’s stoppage. As the August 
stoppage had not depleted stocks, nor improved prices to the 
extent desired and anticipated, it was suggested that another 
week’s stoppage should be made in September. This was op 
by several members, but it was shown that if the association 
deemed it imperative, all must agree. The demand of the men 
for a permanent rate of 14 per box was considered, and the 
objection of annealers to a certain objectionable clause discussed. 

On ’Change, Swansea, mid-week it was stated that pig iron had 
shown a decline of 9d. all round. The effect of American com- 
petition on bars was keenly discussed, and it was stated that 
iron was now coming in. Mills were reported as stopping for 
want of orders, and the state of make regarded as unsatisfactory. 
Prices nominal. 

Latest quotations as follows:—Pig iron Glasgow warrants, 
72s, 6d., 71s. 10}d., 71s. 74d. cash buyers ; Middlesbrough, No. 3, 
70s.; other numbers in proportion. Hematite warrants, 8ls. to 
80s. 104d. for mixed numbers f.o.b. Cumberland, according to 
brand. Welsh bars, £8 10s. to £8 12s. 6d.; angles at usual extras. 
Sheet iron, £9 15s. to £10 f.o.t. Steel, £9 10s. to £9 15s., with 
usual extras for the higher gauges. It will be seen from these 
figures that makers are striving to meet the necessities of the times. 
Steel rails, heavy, £7 to £7 5s.; light, £8 to £9. emer steel, 
tin-plate bars, Siemens tin-plate bars, and tin-plates, all prices 
nominal. This is also the case with all kinds of sheets for galva- 
nising. 

Block tin is at £140 15s, to £136 2s. 6d. Lead, £18. . Spelter, 
£19 12s, 6d. Copper, Chili bars, £73 12s. 6d. to £74 2s. 6d. tron 
ores, Tafna, 20s.; Rubio, 21s., ex ship. 

The latest report from the tin-plate districts is that more mills 
are being laid off. What with high prices of coal and materials 
generally, makers say there will no alternative but to cease 
working if conditions continue. 

In the London metal market the last quotation given for tin- 
plates was ‘‘ Tin-plates quiet at 14s. 6d. f.o.b. Wales.” 

In the Swansea Valley the whole of the mills at Glantawe have 
been standing for three weeks. Pontardawe, Ystalyfera, Clydach 
are happily in full work ; also Morriston, Forest, Worcester, and 
Duffryn. Midland idle, owing to alterations. British Weldless 
Tube Company’s departments very active. Outlook in this valley 
in most of the industries—Spelter, chemical, and sulphuric acid 
factories—good. 

In the Bessemer works the labour difficulty is not so great. At 
Dowlais the third contingent of Spaniards arrived a few days ago. 
Guest Keen’s preference are in favour, and have changed hands at 
9s, premium and 10s. premium. Railway stock quiet; some a point 
lower. Colliery shares held firmly, as the future is regarded as 
good, despite temporary railway struggle. 

Cardiff coal exports on Tuesday were meagre, only seventeen 
vessels, and of these seven went out in ballast. 

The slump in pitwood, from, in some cases, 35s. to 14s., has the 
effect of disaster, upon one firm at least, at the docks, and ve 
general regret is felt in consequence, the members being muc 
esteemed both at Cardiff and Newport. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 14th, 1900, 

THE bankers who subscribed so quickly for all of the Rritish loan 
they could get only regret the call was for so little. The accumu- 
lation of gold to unexampled proportions has placed the United 
States in a strong financial ition at home and abroad. The 
only weak point is that the banks are encouraging a speculative 
movement by lending money on industrial securities, when the 
value of most of these securities is very uncertain. It may create 
in time a bankers’ panic, which will give the banks possession of 
hundreds of millions of dollars worth of industrial securities for a 
song. That is our present danger. Just now only a minimum of 
business is being done. A great deal of industrial capacity is idle. 
Restriction is being more rigorously practised in many industries 
for the purpose of avoiding the possible evils of over-production, 
with their consequent evils of excessive competition and demoralisa- 
tion of prices. The long starving policy which has been adopted 
has about removed the cause which led to high prices. There has 
been no proof that the disease has run its course. Advices from 
Philadelphia, Pittsburgh, and Chicago all lead to the belief, even 
more strongly than last week, that the great consuming interests, 
not only in iron and steel, but in all avenues, are about ready to make 
provision for future needs. This tendency has been particularly 
apparent in the South, where several large consumers, according to 
word received through their local New York agencies, have offered 
to contract for from ten to twenty thousand tons of pig iron each. 
The prices offered reveal the fact that consumers believe the 
market has not reached its end, yet, with coal and ore costing 
what they do at furnace mouth, such orders as these cannot be 
accepted, and the business simply hangs fire until buyers see that 
they can afford to, and will be obliged to pay better prices. 
Throughout the Pittsburgh district there are many signs of coming 
activity. The new steel mills there and in the valleys are being 
hurried along. A good many mills will remain idle until the wages 
schedules for the ensuing twelve months are agreed to. Private 
advices from Pittsburgh do not furnish as positive assurances as 
we would like to have of the probability of early resumption. The 
manufacturers want to resume. The steel indu-try is profitable, 
rr steel rail making. The adjustments so prevalent in all 
other departments of the iron trade seem to have overlooked this 
one, and steel rail mill products are held at peculiarly attractivo 

uotations. The position of the manufacturers is one of waiting. 

hey have reduced prices as far as they will without outside 
pressure. That pressure will not be exerted for a month 
probably, especially in bars and sheets. The plate and structural 
mills are having quite an increase of orders already. Pipe of all 
kinds sells very well. A great deal of oil territory is being opened 
up, one place or another. At present very little bar iron is penn 
made. Ihe implement makers are heavy buyers of merchant steel, 
to provide for promising agricultural requirements. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal owing to the state of the market, no reliable prices 
can be quoted for prompt shipments. High figures are asked, up 
to 30s. per ton for best, and smallsare very dear. House coal keeps 
in good demand, and prices have a strong upward tendency. 
Exports for week — August 18th were :—Coal, foreign, 
43,840 tons; coastwise, 13,863 tons. Imports for week ending 
August 21st were :—Iron ore, 11,850 tons; pig iron, 1835 tons ; 
manganese, 1150 tons ; old rails, 510 tons; pitwood, 6348 loads; 
one cargo deals and one sleepers. 

Coal: House coal, best, 22s.; smiths’ coal, 17s, to 18s. Pig iron, 
Scotch warrants, 72s.; hematite warrants, 80s. 6d. f.o.b, Cumber- 
land prompt. Iron ore: Rubio, 20s. 6d. to 21s.; Tafna, 19s. 6d. to 
20s. Steel: Rails—heavy sections—£7 to £7 5s.; light ditto, £8 to 
£9 f.0.b.; Bessemer steel tin-plate bars, £7 ; Siemens steel tin-plate 
bars, £7 ; all delivered in the district, cash. Tin-plates: Bessemer 
steel, coke, 14s. 6d.; Siemens—coke finish—14s. 6d. tol5s. London 
Exchange Telegram : Copper, £73 5s.; Straits tin, £139. 


H 
tc 
li 
ql 
gi 
fo 


ton. Coke also remains steady, good foundry coke at 32s. 6d. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE general position of the iron industry in 
this country is much the same as previously re- 
ported, Changes of importance cannot be ex- 
pected to take place in the immediate future, as 
the tone all round is steady, but quiet, and there 
is very little enterprising spirit, makers and con- 
sumers not caring to buy more than is absolutely 


necessary. 

With regard to the iron ore trade, very good 
accounts are being received ; especially the better 
sorts of iron ore are in uncommonly brisk request. 
Quotations are firm all round. 

On the pig iron market only a moderate 
business has been done upon the week, both in 
Rheinland - Westphalia and in Silesia ; the ten- 
dency of prices remains, however, firm, American 
sales in pig iron having had but little influence 
on the general quotations over here. Silesian 
ironmasters have resolved to stiffly maintain the 
price of M. 91 to M. 92 p.t. for forge pig, but 
they show an inclination to agree to slight reduc- 
tions in the prices for foundry pig. At present 
M. 105 p.t. is quoted for foundry No. 1, hematite 
fetching M. 110 p.t. free at works. A very 
marked downward movement continues to be felt 
in the scrap iron business, When the iron trade 
was in the most flourishing condition dealers had 
put in very large stores in scrap iron, which they 
find it difficult to dispose of now, and this causes 
the extreme dulness that has for some time past 
been felt in the scrap iron trade. Moreover, 
foreign firms have been trying to throw scrap 
iron on the German market, and so, offers being 
plentiful and demand low, prices have naturally 
been showing an alarming tendency to decrease 
from week to week. 

In malleable iron bars consumption is about 
equal to production. Here and there a falling 
off in demand was perceptible, but as a rule the 
contracts booked secure regular employment to 
the mills for some time to come. Girders and 
hoops are languid, and there is also but little life 
stirring in the plate business; the Siegerland 
mills complain of an insufficient and irregular 
demand coming in for plates, while sheets are a 
trifle more steady. Negotiations that have been 
carried on regarding the forming of a sheet con- 
vention have been successful so far, as nearly all 
the leading establishments have agreed to join. 
It is generally expected that the forming of a 
syndicate will improve the position of prices in 
the sheet department. In tubes a languid 
-business is done, foreign supplies, especially from 
America, being pretty large, and the prices lower 
than those quoted by German firms; the latter 
find some difficulty in securing even a moderate 
amount of work, and the last weeks have shown 
a considerable increase in stocks. The firm 
Balke-Tillering and Co. are reported to have 
stopped the production of gas pipes for an 
indefinite period, and other mills are said to con- 
template the same measure. 

According to the Berlin Bérsen Courier, 480 
locomotives are going to be ordered shortly for 
the Prussian State Railways, 61 being four-axle 
express locomotives, 93 passenger train loco- 
motives, provided with three or four axles, and 
256 four-axle goods train locomotives of different 
systems. Ata recent meeting of the coal owners 
of the Rhenish-Westphalian Coal Convention the 
sum of M. 100,000 was granted for the German 
soldiers in China. : 

The — of the German mines last year was 
worth 1050 million marks, against 940 million 
marks in 1898, and 555 million marks in 1889 ; 
790 million marks of last year’s output fall on pit 
coal, against 385 million marks in 1889; 78 million 
marks on brown coal, against 44 millions in 1889 ; 
70 million marks on iron ore, against 46 million 
marks ; 35 against 18 million marks on zinc ore, 
21 against 18 million marks on copper, and 14 
against 18 million marks on lead ore. 

Coal is vigorously called for, the larger con- 
sumers still showing a strong inclination to renew 
the contracts ending on April Ist, 1901; the 
syndicate, however, is extremely reserved with 
regard to offers, A rise in quotations is sure to 
take place ere many weeks have passed; the 
majority of the coalowners have, however, fortu- 
nately expressed a dislike to rapid advances, and 
in Silesiaa rise of only *04 Pf. per ewt. was resolved 
upon, at least for the present. 

There is nothing new to note in the Austro- 
Hungarian iron industry, except that exports 
to the Balkan districts have been a little more 
lively last week. The Vienna market is very 
quiet, bars being specially neglected, whereas 
ii and plates are moderately well inquired 
or. 

Supplies continue insufficient on the Austro- 
Hungarian coal market, and dealers are taking 
all the profit they can, asking and, in most 
instances, getting, exorbitant prices. 

Only a dull trade continues to be done on the 
Belgian iron market, and the late tenderings for 
railway material have not tended to improve or 
stiffen —- as was expected, German firms 
having been fortunate in securing a fair part of 
the contracts, owing to cheaper offers. The 
difference between inland and German quotations 
was so marked that many were at first inclined to 
think that a mistake had been made. 

In spite of the uncertain and decidedly quiet 
position of both the iron and glass industry in 
Belgium, coal has remained in good call, and 
deliveries of coal and coke from the various 
districts are stated to be favourable. Remarkable 
firmness is shown with regard to prices. In the 
borinage engine coal continues to be sold at 
22°H0f. p.t., where orders reaching over three 
months are in question, and for coke the old price 
of 35f. p.t. is very firmly maintained by the Coke 
Syndicate for sales this year. 


AUSTRALIAN NOTES. 
(From our own Correspondent.) 


SyDNEY, July 16th. 

SYDNEY was officially declared a clean port on 
July 13th, No case of plague having been con- 
tracted for the previous ten days, the epidemic is 
considered to have been suppressed, according to 
the terms of the Vienna Convention. 

The severe measures that have been taken by 
the Board of Health authorities in cleansing the 


city have been the means of allaying public excite- 
ment. Up to date, the expenses in connection 
with the cleansing have amounted to £75,000, the 
number of men employed in the quarantined 
plague areas being an average of 2039. 

The outcome of this visitation is that the City 
Council is to be entirely re-modelled ; a Bill is now 
being déalt with in Parliament for that effect. 
The wharves running the whole length of the 
eastern side of Darling Harbour to Dawes’ Point 
have been resumed by the Government, and it is 
intended to make them all into substantial struc- 
tures similar to other Government wharves. It 
is expected that the cost of resumptions will 
amount to £4,000,000. 

A unique experience in the annals of the New 
South Wales railways took place on July 5th and 
6th, when the mountain trains between Wallera- 
wang and Rathurst—104 to 145 miles from Sydney 
—were snowed up for over twenty-three hours. 
The fall of snow was in some places 8ft. over the 
rails, and in several places from 3ft. to 4ft. Tele- 
graphic communication was interrupted, and 
great delay was caused to traffic in consequence. 

A re-organisation scheme has been approved by 
the Cabinet, on the recommendation of Mr. 
Hickson, Under-Secretary for Public Works, for 
the Departments of Public Watering Places and 
Artesian Wells—N.S.W.—to be transferred to the 
Public Works Department. The Minister for 
Works has drawn up a plan for the re-organisa- 
tion of the water conservation branch in his 
department, which he intends to give .a six 
months’ trial, and if not found then to come up 
to requirements it is his intention to obtain the 
services of some outsider who will be able to 
place the work on an efficient basis. 

A floating crane, capable of lifting 80 tons, has 
recently been made locally for the New South 
Wales Public Works Department. The principal 
dimensions are :—Length of steel hull, 100ft.; 
breadth of hull, 50ft.; depth, 84ft.; length of 
shears between centres, 1034ft.; clear overhang 
outside fenders, 7 effective lift from water- 
line, 80ft. The hull has eight water-tight com- 
partments, the sternmost being a water tank to 
counterbalance the load as required. 

In view of the early federation of the Aus- 
tralian Colonies, agitations are on foot throughout 
New South Wales and Victoria for the erection 
of iron smelting furnaces. For some time past 
an English syndicate has been buying up large 
parcels of land a few miles outside Wallera- 
wang, N.S.W. This property contains un- 
limited deposits of ore, limestone, and coal ; 
a good water supply is on the ground, and 
the railway runs through the property. Another 
company at Wollongong, N.S.W., is being 
brought before the publicagain, while another com- 
pany at Lal Lal, which it is stated was worked 
twenty-three years ago, is also to be reformed. 
The small amount of capitial professed to be re- 
quirecl by the two latter companies, and the low 
price at which it is assumed the ore can be 
smelted, place them outside the pale of commer- 
cial undertakings. 

Negotiations have been proceeding for some 
time for the purchase of the horse tramways by 
the City Council of Wellington, N.Z. The value 
of the property was referred to three arbitrators 
—Sir James Prendergast, Mr. John Duthie, and 
Mr. T. G. Macarthy. Their award has now been 
announced, and is given as £19,382 for the entire 
interests in the concern. 

Several new lines of railway are about to be 
constructed in the mining and agricultural dis- 
tricts of Queensland and New South Wales. It 
is the intention of ministers to construct new 
lines to those districts which suffer from drought, 
to enable fodder to be easily trucked to those 
places or live stock to be transferred to more 
suitable districts, 


LAUNCHES AND TRIAL TRIPS. 


Rose, twin-screw ferry steamer ; built by, John 
Jones and Sors ; to the order of, the Wallasey 
Urban District Council ; dimensions, 160ft., 42ft., 
1lft. 6in. moulded ; to carry, at least 1800 pas- 
sengers; launch, August 13th. 

Errurtia, steel screw steamer ; built by, North- 
umberland Shipbuilding Company, Limited ; to 
the order of, A. C. de Freitas and Co.; dimen- 
sions, 395ft., 48ft., 31ft.; to carry over 7000 tons 
deadweight ; engines, triple-expansion, 26in. 
42in., 70in. by 4S8in., pressure 1801b.; constructed 
by, Blair and Co., Limited ; launch, August 14th. 

LepA, twin screw pilot boat; built by, the 
Lytham Shipbuilding and Engineering Company ; 
to the order of, the Bombay Port Trust ; dimen- 
sions, 99ft. 6in., 16ft., 8ft.; engines, two sets 
triple-expansion, 9in., 14in., 244in. by 18in. stroke ; 
trial trip, August 15th; nearly 124 knots, with 
4ft. 6in. draught. 

TORONTO, twin-screw steamer; built by, Wm. 
Gray and Co., Limited ; to the order of, Thos. 
Wilson and Co.; dimensions, 469ft., 52ft. by 34ft. ; 
to carry, 8500 tons deadweight ; engines, triple- 
expansion, 22in., 37in., 64in. by 42in.; pressure 

Ib.; constructed by, Central Marine Engine 
Works ; trial trip, August 16th. 

Acts ; built by, Ropner and Son; to the order 
of, Newman and Dale, London; engines, triple- 
expansion, 1100 irdicated horse-power, pressure 

Ib.; constructed by, Blair and Co., Limited ; 
trial trip, August 17th ; 114 knots. 

YARBOROUGH ; built by, Wm. Gray and Co., 
Limited ; to the order of, G. R. Sanderson and 
Co., Limited ; dimensions, 325ft., 47ft., by 
24ft. 10in.; to carry 5200 tons; engines, triple- 
expansion, 24in, 38in., 64in. by 42in.; constructed 
by, Central Marine Engine Works ; trial trip, 
August 17th. 

HaRTBURN ; built by, The Blyth 
Company, Limited ; to the order of, The Tyne 
and Blyth Steamship Owning Company, Limited ; 
dimensions, 313ft. 6in.; engines, triple-expansion, 

in., 37in., 6lin., by 39in. stroke, pressure 
180 Ib.; constructed by, Thos. Richardson and 
Sons, Limited ; trial trip, August 20th ; 11 knots. 

BERGEDORF ; built by, Sir Raylton Dixon and 
Co., Limited; to the order of, The Deutsch- 
Australische Dampscheffs-Gesellschaft, of Ham- 
burg; dimensions, 403ft., 47ft. 8in., 28ft. 3in. 
moulded; to carry, 6800 tons deadweight ; 
engines, triple-expansion, 28in., 46in., 77in., 


by 54in. stroke, pressure 180 1b.; constructed by, 
Thos, Richardson and Sons, Limited ; trial trip, 
August 21st. 

ERNST, er and cargo steamer ; built by, 
David J. Dunlop and Co., to the order of, The 
Woerrann Line, of Hamburg ; dimensions, 340ft., 
44ft., 29ft. 6in., moulded to main deck ; engines, 
triple-expansion, 24in., 38in., and 63in. by 42in. 
stroke, pressure 1801b.; constructed by, the 
builders. 


THE PATENT JOURNAL. 


Condensed from “ The Jilustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


9th August, 1900. 


14,240. PorTABLE GRINDING APPLIANCE, J. Bamford, 
Birmingham. 

14,241. Drivinc-wHEEL Ax.xs, T. H. White and D. J. 
Smith, Croydon. 

14,242. Rocxina Cycie Sappie, A. G. F. Forster, 
Cheltenham. 

14,243. PREssURE-REDUCING VaLvss, S. E. Alley, 
Glasgow. 

14,244 ADVERTISEMENT CiRcULATION, J. L. Drouilly, 
Southport. 

14,245. Enarines, E., T. H., and L. Gardner, Man- 
chester. 

14,246. TREKING and Boots and Suoks, O. Tilley, 
Leicester. 

14,247. Brakes for Motor Carriacss, F, E. Baron, 
Manchester. 

14,248. Evecrric Inpicator, A. Eckstein and A. E. 
Mitchell, Manchester. 

14,249. Friction Ciutcu, J. Scott, Glasgow. 

14,250. Foot-rEsts, R. Penhall and A. A. Warburton, 
Manchester. 

“ Canisters, W. Muir, Thornlicbank, Renfrew- 
shire, 

14,252. Urrnat, I. Pape, Berlin, Germany. 

14,253. ArracHinc HanDLEs to SpinDigs, J. E. Cope, 
Birmingham. 

14,254. PortaBLe Cooxina Ranogs, G. W. Weather- 
hogg, Lincoln. 

BLEAcHING Cotton Fipres, D. Martini, Tilford, 

urrey. 

14,256. ScrEw-cuTtinac Apparatus, W. G. Potter, 

London. 


Vert Fastener, M. Tollemache, Surbiton, 
urrey. 

14,258. Watt Papers, S. C. Arnold, London. 

14,259. Lip Protector for DRINKING VESSELS, J. Lutz, 


mdon. 

14,260. Wormina Woop Screws, E. Lange, Barmen, 
Germany. 

14,261. Brescn MecuanisM for OrpNaNcE, A. Reich- 
wald.—(F. Krupp, Germany.) 

14,262. Brakes for Orpnanck, A. Reichwald.—(F. 
Krupp, Germany.) 

14.268. DeracHaBLE Currs for Sairts, J. Richardson, 
London. 

14,264. for Anrma.s, F, Saunders, London. 

14.265. MACHINE for SHapine Nuts, F. A. Meischner, 
London. 

MextHop of PreseRvino Fisu, M. Ekenberg, 


naon. 
14.267. CrrcutaR KNittinc G. Stikbe, 
London. 
14,268. Stroprine Razors, H. de M. Wellborne and A. 
E. Hall, London. 
14,269. Sicutina and Firine of Rirces, A. Gajardo, 


ndon. 

Merauic Fitrines for Eyevets, G. Campini, 

ndon. 

14,271. ControuLine FLuip Meters, J. Gut, London. 

14,272. SepARATING for K. Bauer, 
Liverpool. 

14,273. Ick Lirrers, E. Crompton and W. Burke, 
Liverpool. 

14,274. WasHinc and DoLtyinc Apparatus, R. A. 
Clark, Liverpool. 

14,275. Copyina TeLecrarus, G. C. Dymond.—(The 
Kopier-Telegraph Gesellschaft mit beschriinkter Haftung, 
Germany.) 

14,276. Looms for Weavine, J. H. Southworth, Man- 
chester. 

14,277. Knittinc Macutngs, J. Y. Johnson.—_(Rk. W. 
Scott and L. N. D. Williams, United States. 

14.278. Process for Propucinc CEMENT, 
London. 

14,279. Heatinc Hair Curvina B. R. 
Hall, London. : 

14,280. Camp Sroots, T. 8S. Usher, London, 

14,281. TeLecRrapHy, G. Ferrié, London. 

14,282. PRopuciNa ARTIFICIAL ASPHALT, E. Kleine, 
London. 

14,283. Impartina Sitky Lustre to Corton, F. W. 
Golby.—-(F. A. Reichmann and C. A. Lageryvist, 
Sweden.) 

14,284. InpIcatoR and Time CuEck, M. W. Maylard, 


. Passow, 


ondon. 

14,285. ArpING the Fasrenrna of Currs, W. Dodshon, 
London. 

14,286. AppaRaTus for Fusina PoRcELAIN, G. Ott, 
London. 

14,287. Lirg-savinc Apparatus, M. Delcros, jun., 
London. 

14,288. ELECTRO-MAGNETIC APPARATUS, J. Szczepanik 
and L. Kleidberg, London. 

14,289. Execrric Switcnes, A. W. B. Pearson, 

ndon. 

14,290. Keys for Securina Rats, W. Jones, London. 

14,291. Separation of Metats from Orgs, E. L. 
Graham, London. 

14,292. ManuractorE of Cakes, H. A. Coudert, 
London. 

14,293. Hermetic Watcu-cask, A. Frainier, jun., 


London. 

14,294. Rop - propucinc Macuings, R. Schmidt, 
London. 

14,295. Locks for Doors, J. M. Burguy, London. 


10th August, 1900. 


14,296. SeLr-actina FLoatina Sypuon, T. Williams, 


Manchester. 
14,297. Keys for Winpine Watcues, F. W. Farr, North- 


ampton. 
14,298. Carps for Weavina Purposss, J. Szczepanik, 


ndon. 

14,299. Org Exrraction, A. Sanders and F, Floud, 
Wednesbury. 

14,300. VENTILATING and S1Lk Hats, R. Robinson, 
Manchester. 

14,301. Fitters, H. L. Miner, Kingston-on-Thames. 

14,302. Heatina Ferp-water, H. Sims, Kingston-on- 
Thames. 

14,308. SLIVER-DIRECTING AppaRATUs, W. Thompson 
and A. W. Glover, Halifax. 

14,804. MECHANICALSTOKER FuRNACES, T. and J. Vicars, 
Liverpool. 

14,305. SrartiNG Devices for Motors, J. J. H. Sturmey, 


ventry. 
14,306. Wr1cHina Macuines, H. Pooley, jun., Liver- 
pool. 
14,307. WeicH1nc Macuines, H. Pooley, jun., Liver- 
pool. 
14,308. Apparatus, F. A. Holt, 
Manchester. 
14,309. Protector for Watcnes, &c., T. Ansboro, 


Glasgow. 
14,310. Instrument for Dxscrisinc Evuipses, W. 
Knowles, Kew; 


14,311. Process of Cooxine Hams, A. Brown, Glas- 
gow. 

14,812. Wasuina VecETABLe Fisres, F. L. Bartelt, 
Bristol. 

14,318. Apparatus for Apsustinc Guns, 0. Renier, 
Halifax. 

14,314. Supstances of Vetocity, E. Vetter, 
Berlin, Germany. 

Darry Urensit, M. Sluan, Crosshouse, Ayr- 


shire, 
14,316. Cuain Drivina Gear for Cycirs, J. Gowdy, 
London 


Fastener for Wixpow Sasues, W. Braby, 

mdon. 

14,318. Water Cocks, J. Murgatroyd and A, Davis, 
London. 

14,319. Pygumatic Tires for A. V. Jerome, 
Birmingham. 


14,220. Gas BLowp1pss, J. H. Letcher, London. 
14,321. ENGAGEMENT REMINDER, W. 


London. 

14,822. A Prano Tecunoacrapn, J. Richardson, 
London, 

14,323. Keysoarp for Pranorortes, J. Richardson, 


ndon. 

14,324. Arc Lamp, F. W. and A. J. Smith and W. J. L. 
dy, London. 

14,825. Raitway Switcues and Sienars, J. Jenner, 


ndon 
14,826. Apparatus, W. G. Potter, 


ondon. 

14,327. Devices for OpeNtInc Hanp-currs, E. Weiss, 
London. 

14,328. INTRODUCING AIR into FurNacrgs, 8. B. Molony, 
London. 

14,329, Raitway Ratt Jotts, C. Whitmore, London, 

14,330. Sewinc Macuines, E. R. Cornely, 
London. 

14,831. Support for Fexpina Borries, H. R. M. 
Gaudinot, London. 

14,332. MEDICINAL 

ndon. 

14,833. Construction of Winpow Sasues, E. H. Crabb, 
London. 

14,334, SasH Fastener, J. P, Way, London. 

14,335. SuspenpinG Fiy-catcuers, M. B. Church.—(C. 
C. Church, United States. 

14,336. CASH-REGISTERING Macutnes, The Empire Cash 
Register, Limited, and N. Collins, London. 

14,837. ELastic RELEASING APPARATUS for PNEUMATIC 
Braxgs, A. Briigg and Deutsche Waffen und 
Munitionsfabriken, London. 

14,838. Hanpies for Trunks, A. M. Clark.—(B. M. 
Withite and F. A. Hoyt, United States.) 

14,389. Hose Supporters, O. H. Hake and A. Miller, 


Preparation, E. Erdmann, 


mdon, 
14,340. Burners for Om Lamps, H. W. Plunkett, 


ndon,. 
14,841.. Top for VxENTILATOR Pipes, G. McCaul, 
ndon. 
14,842. Workina of Orpnance, G. 8. Clarke, London, 
14,848. Homoaengous Exptosive Mixture, A. J. 
Dudgeon.—(Société Anonyme J. Cockerill and H., 
Savage, Belgium.) 
14,344. Makino Reps, G, C, Dymond.—(A. Schimehlik, 
Germany.) 
14,845, TEACHING CHILDREN to WALK, J. Harris, Liver- 


pool. 
Tosacco, F, Langley and J. Harvie, 
uive 


14,347, Hyorenic AppLianceg, T. Robinson, Liverpool. 


14,348. ExpLosion Enaings, G. Green and E. J. Hooper, 


London. 

14,349. Fricrion Brakes, J. H. K. MeCullum, 
London. 

14,350. Woven Fasrics, W. M. Stevenson, London. 

STeNTERING Macuings, A. A. Whitley, 

mdon. 

14,352. Smoxine Sroveg, P. Sonsalla, London. 

14,3538. SaMPLING MATERIALS in BULK, The Edison Ore- 
Syndicate, Limited.(7. A. Hdison, United 

tates. 

14,354. MAGNETIC SEPARATING APPARATUS, The Edison 
Ore-Milling Syndicate, Limited.—(7. A. Edison, 
United States.) 

14.355. MAGNETIC SEPARATING APPARATUS, The Edison 
Ore-Milling Syndicate, Limited.—(7. A. Edison, 
United States.) 

14,356. Brickinc PULVERISED MATERIAL, The Edison 
Ore-Milling Syndicate, Limited.(7. A. Edison, 
United States.) 

14,357. Dentat Tooxs, W. L. Wise.—(W. B. Griswold 
and L. D. Sweet, United States.) 

14,358. DanTAL ImpREssION Cups, W. L. Wise.—(W. B. 
Griswold and L. D. Sweet, United ae 

14,359. Sgcurina Device for Brinck Work, W. L. 
Wise.—(W. E. Griswold and L. D. Sweet, United 
States.) 

14,360. Propucinc ACETYLENE Gas, C. Lespinasse, 
London. 

Sreerinc Devices for Surps, H. A. Danielsen, 


on. 

14,362. DovuBLE-BARREL Guns, C. E. Goodwin, 
London. 

14,863. Macuine for Fittinc Borries, K. Enzinger, 

ondaon. 

14,364, Fitters, K. Enzinger, London. 

14,865. Brick, J. Borgars, London. 

14,366. CoupLinc Devices for Enoines, H. John, 
London. 

14,867. ELecrricat Contact Apparatus, K. de Kandé, 


14,368. Liquip Rugostats, C. de Kandé, London. 
14,369. Macuinery for Grass and CEeREALs,. 
R. Haddan. — (Aktien - Gesellschaft fiir Landwirt- 
schaftliche Machinen, vormals Gebriider Buxbaum, Ger- 
many.) 
11th August, 1900. 


14,370. Hammers, G. Glossop and D. Rhodes, Leeds. 
14,371. Feepers for Printinc. Macuines, W. Kershaw, 
W. Cliff, R. Chorley, and A. E. Pilkington, Lecds. 
14,372. PRosEcTING ANIMATED Pictures, R. W. Paul, 


ndaon. 
Fuse Boarps, H. O. Farrell, Man- 

chester. 
Tires for J, Adair, Waterford, Ire- 


land. 

14,375. ArticLEe for ADHESIVE PuRposgs, A. G. Rowley, 
Radstock, near Bath. 

14,376. Vessets to Conrain Liquips, G. Barnley, 
Oadby, Leicestershire. 

14,377. Printine Typgs, K. Burke, Carnoustie, 
Forfarshire. 

14,378. Banprne, 8. Lord, Stalybridge. 

14,379. Enatngs, J. H. Hamilton, Sandiacre, 
Derbyshire. 

14,380. BLow1ne Enatngs, J. H. Hamilton, Sandiacre, 
Derbyshire. 

14,381. TaBLEs for on Boarp Surp, W. 
Douglas, 

14,382. Paper Tupes for Hoipine Yarn, J. Clifford, 
Huddersfield. 

14,388. Icnition Devices, E. W. Lewis, 
Coventry. 

14,384. Ratt Ponts and OverHEaD Switcuks, W. 
Carter and J. Bowrey, Bristol. 

SNow-sweerer, &c., W. Wood 

tol. 


14,386. ComBInaTION Supportinc and 
vices, C. Darrah, jun., and W. H. Wright, Man- 
chester. 

14,387. Steam Generators, E. Makin, jun., Man- 
chester. 

14,388. Hince Jomnts for Sreerina Gzar, J. J. H. 
Sturmey, Coventry. 

14,889. VARIABLE SPEED Gear, A. Sinclair, Glasgow. 

14,390. Brakes, W. B. Turner, Glasgow. 

14,391. BaLancep CeLLarR Cras, G. Barker, Perth. 

14,892. Apparatus, &c., E. Wright, 


anley. 
14,398. Printinc and Emsossivc Presses, W. H. 
Dorman, W. C. Horne and Sons, Ltd., and W. H. 
Dorman and Co., Ltd., Stafford. 


A. Mercer, 


| | 
‘ 
‘ 
London. 
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14,894. Emposstnc Macuinery, W. H. Dorman, W. C. 
Horne and Sons, Ltd., and W. H. Dorman and Co., 
Ltd., Stafford. 

14,895. Pomp and Vatve Connection, H. Turner, 
Sheffield, 

14,896. GALVANISING NEEDLES, E. Paul, Aix-la-Chapelle, 
Germany. 

14,897. Up Banps and Corps, P. 
Schwengler, Liv 

14,898. Mecuanism for Street CLEantna, D. Elliott, 
Edinburgh. 

14,399. Game of Sxrrries, W. Senzer and J. Stein, 
London. 

14,400. Packactna GRANULAR Materia.s, J. R. Okell, 
Manchester. 

14,401. and Weravine, D. Pollitt, Man- 


chester. 
14,402. Macuing, C. J. Zappert, 
maon. 
14,4€8. “A J. H. Kay, Chapeltown, 
near Sheffield. 
14,404. Furniture, H. J. 8. Cassal, London. 
14,405. Frire-Licnrers, T. Price and W. J. Castell, 
London. 
14,406. Hypravtic Arr Compressors, W. J. Linton, 
London. 
14,407. R. Westphalen, London. 
14,408. Fasteners for WearRino ApparkL, 8. J. Har- 
wood, London. 
14,409. Merers, J. Harris, London. 
14 Gearinc of &c., H. Guise, 
ndon. 


14,411. Vatve, W. Jones, London. 


—— MATERIAL-CONVEYING APPARATUS, H. Marcus, 

mdon. 

14,418. Manuracture of an ASEPTIC PREPARATION, 
A. G. Bloxam.—(Chemisehe Fabrik Rhenania, Ger- 


many.) 

14,414. Manuracture from Pancreas of a PREPARA- 
tion, A. G. Bloxam.—(Chemische Fabrik Rhenania, 
Germany.) 

14,415. Cuimney Tops, W. Ramaden and H. Alexander, 
London. 

14,416. Miits for Tupg-makino, O. Heer, 


Liverpool. 
14,418. Decorative Letrers and Ficures, A. 8. Shine, 


rpool. 

14,419. Seattna Jars and Borries, F. W. Waide, 
London. 

14,420. Meters, J. G. Lorrain.—(A. Wright, at present 
on the High Seas.) 

14,421. ADJUSTABLE SPRING-PRESSED VALvEs, H. Stein, 
London. 

14,422. ConTROLLING ELEectric Motors, A. H. Adams, 
London. 

14,423. Groves, O. G. Reinelt, London. 

14,424, Apparatus for InpIcaTING Rattway Stations 
and Sianats, H. Smith and 8. C. C, Fenwick, 


naon. 

14,425. Boors, H. Hylton-Foster, London. 

14,426. Manuracture of Gas, J. P. Johnston, London. 

14,427. Repropuction of CoLourep Picturss, E. 
Tabouret and C. Garnier, London. 

14,428. Manuracture of Starcu, W. H. Uhland, 
London. 

14,429. Exrractinc Greasz from Exnaust Steam, T. 
Thompson, London. 

14,430. Pen and Pencit Rack, J. Neat, London. 


18th August, 1990. 


14,481. Avromatic Steam WuisTLE, J. W. Dobson, 
Leighton, Beds. 

14,432. Pyeumatic Tires for VEHICLE WHEELS, H. 
Fielding, Sheffield. 

14,433. Harness, W. Hill, Belfast. 

14,484. CrrcuLar Saw, A. E. Webb, Leicester. 

14,435. Wuee.tess Venicie, W. E. Plested, Watford. 

14,486. Examinine J. Smith, Wanswell, 
near Berkeley. 

14,487. Tex Squares, H. W. Roberts, Newmarket. 

14,488. Buckies for Parts of Harness, W. Hill, 
Belfast. 

14,489. OpgRatTinc PorTIERE Rops, J. Robertshaw, 
Manchester. 

14,440. Backina-orr MecHanism fur CoTTON-SPINNING 
Macuryes, T. Sampson, Rochdale. 

14,441. Transmission of Horsk-power, E. A. Bellow, 
Leominster. 

14,442. Matorinc PortLanp Cement, J. S. Rigby, 
Liverpool. 

14,448, Constructinc Suips’ Butwarks, J. H. Bell, 
Glasgow. 

14,444. Mupovarps for Bicycies, C. H. Bousfield, 
Carlisle. 

14,445, Mecnanicat Toys, H. T. G. Wybrow, Birming- 


ham. 

14,446. Water Vatvess, R.C., D. R., and D. Grundy, 
zondon. 

14,447. Recorpinc Meters for Veutcies, J, G. Black, 


ndon,. 

14,448. Means of CLosinc Envevopss, H. G. Irwine, 
Liverpool. 

14,449. Exectric Switcues, E. E. 
Bartlett, Liverpool. 

14,450. Evecrric Switcues, E. E. 
Bartlett, Liverpool. 

{MeraL Sarety Lock Bo tt, T. G. Cornish, 


14,452. Srrenctneninc Lock Bo.t, T. G. 
Cornish, Bath. 

14,453. Wire Jomnts, A. J. Boult.—(F. W. Marstadt, 
United States.) 

14,454. Lusricator, C. C. Wakefield and W. Grimes, 
London. 

14,455. Vaccine Lympu, A. J. Boult.—(R. Walsh, 
United States.) 

14,456. CompinaTion ARTICLE for Smoxers, J. W. 
Marshall, London. 

a SELF-INKING Hanp Stamps, G. D. Puttock, 

maon, 

14,458. TeLecRapHic Reiays, C. E. Wilson, London. 

14,459. Corn-rrEED Apparatus, A. F, Spooner.—(Z. 
Feret and M. Benart, France.) 

14,460. Fiexiste ATracHMENT for Gum Borrves, A. 
Schmidt, London. 

14,461. AUTOMATICALLY FRANKING Letters, A. Franc 
and F. Voland, London. 

14,462. Process of Puriryvinc ANTHRACENE, E. Wirth, 
London. 

14,468. Apparatus for Execrrotysis, P. Schoop, 
London. 

14,464, Rerintnc Metats, W. S. Rawson and R. D. 
Littlefield, London. 

Piate Hoipers, A. P. Gill and W. Seldon, 


naon. 
14,466. Compryep PLatE and Camera, A. P. Gill, 
zondon. 
14,467. FactLitatine CrypToGRaPHic Write, J. H. 
Mortimer, London. 
14,468. BurNIsHING the Epcgs of Books, E. Davall, 


London. 
14,469. Gitpinc the Epces of Booxs, E. Davall, 


naon. 

14,470. Macutne for Rickinc Hay, J. J. Christian, 
London. 

14,471. Cartripce Cuiips for Riries, J. C. Baxter, 
London. 

14,472. Roors, C. M. White.—(The St. Lowis Car Roof 
Company, United States.) 

14,473. for PHotoGRapHic CAMERaS, F. W. O. 
Lischke, London. 

14,474. Prevention of Rattway Accipents, F. P. B. 
de Chavannes, London. 

14,475. ArtiriciaL Tgetu, L. Eilertsen, London. 

14,476. Fasteners for Winpows, H. C. Crouch, 
London. 

14,477. New Support Bearinos, W. Wegmann-Bossert, 
London. 

14,478. Automatic Control YALvEs, J, J, Elmer, 
London. 


Société Anonyme Francaise des Becs. Julhe, 

nce.) 

14,480. Preparation for Wasnina, F. Kinneavey, 
Manchester. 

14,481. Coupiines, 8. A. W. Forster, London. 

14,482. Raw Jornts, G. G. Hooper and W. P. Smith, 


Srovss for Burnino Perroiecm, J. O. O'Brien. 


London. 
14,488. Maxtnc Drawines from Mopgts, H. Sheaf, 
London. 
14,484, DREDGING or GRABBING APPARATUS, J, Murphy, 
on. 
14,485. Liautine Gas, A. H. Bennett and 8. Jones, 
ndon. 
14,486. Heatina Device, T. Miiller and R. Thomas, 
ndon. 
14,487. ASTIGMATICALLY CORRECTED LEnszs, C. P. Goerz, 
London. 
14,488. Reverstno Etevators, R. Haddan.—(A. Stigler, 
14,489. Maxinc CarpBoaRD Boxgs, F. T. Austin, 
naon. 
14,490. Pots for Hoipinc Correz, W. McIntosh, 


mdon. 

14,491. Process for the Preparation of ImmuniFy- 
inc Susstances, A. M. Clark.—(F. Blum, Germany.) 

14,492. Fixrne Lapets to CyLinpricaL Boxss, G. C. 
Marks.—({C. G. Tideman Machine Company, United 

14,498. Cicar Cutrer, G. W. Brown and E. A. Brandon, 
London. 

14,494. Suspension Fiitincs for Penpant Lamps, F. 
Mucke and The Deutsche Continental Gas Gesell- 
schaft, London. 
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14,495. AUTOMATICALLY-OPENED Switcues, T. Hesketh, 
Folkestone. 

14,496. Guarps for Woop-PLANING Macuings, A. Cook, 
Glasgow. 

— ADVERTISING CALENDAR, C. W. Procter, 


Ss. 
14,498. Apsuster for J. Ridge, 
Brighton. 
14,499. PRESSURE-REDUCING VALVES, 8. E. Alley, Glas- 


gow. 

14,500. HaNDLE-BARS of VELocIPEDES, C. T. Ccoper, 
Coventry. 

14,501. Heatino Appiiances, S. Smith, London. 

14,502. Macuinge for REFRIGERATING AIR, J. T. Pear- 
son, Burnley. 

14,503. Bricks for Lintnc Furnaces, B. Talbot, 
Egham, Surrey. 

14,504. Putteys, W. Smith, Oldham. 

14,505. Treatinc Towns’ Rerusge, W. Warner, Not- 
tingham. 

14,506. ELectric Dynamo, A. G. Brookes.—(C. L. Cotton, 
United States.) 

14,507. Maxine Ick, F. C. Lake and C. Hindle, 
London. 

8S. B. Lindsay and H. B. Gardner, 

ve 


14,509. Locks, W. Hayes and G. E. Parker, Liver- 
pool, 
14,510. Scissors, J. P. Bayly.—(4. Hartkopf, Ger- 


an 
14,511. Speep Gear for Motor Cars, J. Scott, Glas- 
gow. 
14,512. Rino Sprnntnc Frames, T. Walton, Man- 


chester. 

14,518. A Toy, T. Czarnitzski and P. Gabski, Man- 
chester. 

14,514. Meruop of IeniT1no Gas, P. C. Jones, Guild- 
ford, Surrey. 

14,515. Strartinc Apparatus for SELF-PROPELLED 
VenicLes, J. A. Robinson and H. Wilcke, Liver- 


pool. 

14,516. Vatve fur Dratntnc Enoine Cy .inpers, E. 
Perkins, Preston. 

14,517. Stanps for Drinkinc VessEts, L. Nolter, 


mdon. 
14,518. Dyginc of Text1Le Fasrics, L. Schreiner, 


ndon. 

14,519. Cocoa Manuractvurg, M. L. H. Lich and A. van 
de Werk, London. 

14,520. FLUsHING ARRANGEMENTS for Latrings, H. L. 
Doulton, London, 

Breer, P. McK. Short, Liverpcol 
South. 

— CarriacEe Doors, F. Fischer and L. Kiefer, 
zonaon. 

14,523. MeTaLLic AERATED WATER VE SELS, E. R. 
Royston, London, 

14,524. Tusutous Steam Borrers, J. R. Speck, 


ndon. 
14,525. ConTROLLER Brusues, J. Y. Johnson.—(7The 
Riker Motor Vehicle Company, United States.) 
Bearrnos for Siipine Doors, A. E. Alden, 
ndon. 
14,527, Covptines, 8S. W. Royer, London. 
14,528. Percussive Hammers, J. Dunlop, Manchester. 
14,529. Circumrotary Esector, W. Sharp, Barrow- 
ford, near Nelson, Lancs. 
14,530. TREATING ExPoseD PHOTOGRAPHIC Fics, J. W. 
Foster, London. 
14,581. INCANDESCENT Gas Burners, J. L. C. Troquenet, 


ndon. 
14,532. Skatss, T. Greve, London. 
14,5338. Brakes, C. Opel, London. 
14,534. Fort, M. Reischer and J. Westaway, 
London. 
14,535. Fire-cuarps, J. Dickson and R. G. Shapcott, 
London. 
14,536. RarLway Heaps, A. W. Mathewson, London. 
14,537. Securinc Rupser Tires, W. Griffiths, London. 
14,538. SianaL Mecuanism, R. Lender and W. Prokov, 


ndon. 
14,539. Movura-preces for Pipes, H. Fairbrother, 


ndon. 

14,540. Morors, J. P. Lajoie, London. 

14,541. Heatinc Devices for Motors, J. P. Lajoie, 
London. 

14,542. MARKING Joinery Work, H. O. Howarth and 
J. V. Robinson, London. 

14,543. Veniciss, J. C. Hudson, Wimbledon. 

14,544. Rupper Trres, R. B. Price and The Calumet 
Tire Rubber Company, London. 

14,545. Rosser Tires, R. B. Price and The Calumet 
Tire Rubber Company, London. 

14,546. CANTEENS, W. Lanz, London. 

14,547. Sanp-BoxEs for TRAMWAY VEHICLEs, A. W. Ham, 


ndaon. 
and Markinc Games, A. M. Goulding, 
ndon. 
14,549. Burners, B. F. Weber, Londcn. 
14,550. Conpuctors, H. H. Lake.—{N. 
Tesla, United States.) 
14,551. Drepainc VessEts, L. W. Bates, London. 
14,552. Conpuits for ELecrric Conpuctors, H. Tugby, 


London. 

14,558. Lamps, G. C. Dymond.—(S. Zielenziger, Ger- 
many. 

14,554. ee Purers or Tonos, G. F. Budach, 
Live: 1. 

14,555. Maxrnc Ciotas of ANIMAL Fipres, F. 
Watzlawik, Liverpool. 

14,556. Pipgs, J. J. Bate, Liverpool. 

14,557. Conpuits for ELectRic Conpvctors, J. J. Bate, 
Liverpool. 

14,558. Receivinc TELEGRAPHIC SicNats, G. F. R. 
Blochmann, London. 

14,559. ATTACHMENT for Sew1nc Macutngs, H. Marshall, 

mdon. 
14,560. Locomotives, W. R. Renshaw, London. 
14,561. CisterN, b. Haigh and J. Turner, Hornchurch, 


Essex. 

— Brake, C. W. Vosper and F. Adams, Barn- 
staple. 

14,563. Kwex-caps, F. W. Gorse, London. 

14,564. Bicycugs, J. J. Statham, London. 

14.565. Conrrottine Gear of Motor Cars, &c., G. 
por and the Motor Manufacturing Company, Ltd., 

ondon, 


14,566. PropeLtrnc and ConTRoLLinc MEcHANIsM for 
AUTOMOBILE VEHICLEs, E. E. Allyne and L. D. R. 
Pomeroy, London. 

14,567. WaExts, M. M. Bailey, London. 

14,568. Macuinges, R. Haddan.— 
= ~—— Toll Telephone Company, United 

ates. 

14,569. WasHine Gas, R. Haddan.—(Berlin-Anhaltische 
Maschinenball Actien-Gesellachast, Germany.) 

14,570, SELF-cLosING VaLvEs, R. Haddan.—(A. Bine, 


nee. 3 
14,571. Macutnes, E. E. Hanna, 
London. 
14,572. Oprarntnc ALUMINA from Bauxirr, C. M. Hall, 
mdon. 
14,573. ManuractuRE of Axtumina, C. M. Hall, 
London. 
14,574. Type-writina Macuinges, C. A. Bennett, 


London. 

14,575. Pyzumatic Horsx or other E. Clark, 

mdon. 

14,576. Macazivg for Smatt-arms, O. H. J. Krag, 
London. 

14,577. Syrtncgs, W. 8. Valentine, London. 

14,578. Toys, J. J. Reed, London. 

14,579. VenicLe F. M., J. 8., and W. W. 
Hilton, R. M. Merriman, aud J. Pfeiffer, London. . 

14,580. PLoveus, J. Vass and J. Prok, London. 

for Pianos, W. H. Beck.—(D. Landi, 
taly. 

14,582. Exectric Furnaces, R. Chavarri-Contardo, 

London. 

14,583. Priwixe Compositions, H. Ziegler, London. 

14,584. TypoaRapHic Macuings, W. L. Wise.—(The 
Composite Type Bar Company, United States.) 

14,585, Guns, G. C. Marks.—({@. 7’. Glover, 
United States.) 

14,586. Stoninc Macurne, W. P. and H. G. 

s, London. 
14,587. MgarCutrine Macuing, W. P. and H. G. Harris, 


mdon. 
14,588. Transrer of THEATRICAL REPRESEN- 
tations, G. Kirhy, London. 
— Lock1nc Carriace Doors, M.S. Sturt, Egham, 
jurrey. 
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14,590. Maxine Peary Buttons, W. H. McCarty, Bir- 
mingham. 

14,591. Parrgwik Cyc_e Luccacr P. J. Butt, 
London. 

and EvaporaTino Water, R. C. Sayer, 


Bristol. 

14,593. Dress Guarp for Laprgs’ A. Nicholson, 
Dublin. 

14,94. TrmBeR TRANSPORTER, E. J. and A. Cullis, 
Gloucester. 

14,595. Fistiana” Automatic C. Ramsden 
and W. Parker, Blackpool. 

14,596. Treatment of Brveraces, J. Hogarth, 


Glasgow. 
Wixpow Hart-stanp, G. H. Harrop, Stoke-on- 
nt. 
14,593. Winpow Framxs, E. Bailey and W. Weir, 
ork, 
14,599. Fuses for Progectites, H. V. C. Keeson, 


ndon. 
14,600. Steerinc Gear for Motor Cars, The Nimrod 
md - Company, Limited, and W. H. Welch, 
ris 


14,601. INTERNAL ComBusTION for VEHICLES, 
The Nimrod Cycle Company, Limited, and W. H. 
Welch, Bristol. 

14,602. CarBuRETTER for Motor Car The 
corte Cycle Company, Limited, and W. H. Welch, 


14,608. Castor for Furniturg, J. H. Bosworth, 
m. 

14,604. Fasteners for Cuppoarps, J. E. Fielding, 
Halifax. 

14,605. Workinc Brakgs for Trucks,S. Kenyon, Don- 
caster. 

14,606. StockLess ANncHorR, J. R. Wayman, Milford 


aven. 

14,607. Rattway Carrs and Rait Covup.ines, C. 
Tymm, Manchester. 

14,608. ELecrricity Meters, 8S. H. Holden and Cham- 
berlain and Hookham, Limited, Birmingham. 

14,609. Macuine for Preventine ‘‘ Kinxine” during 
Twistinc in Rope MANvractuRE, J. and J. W. Knott, 
Manchester. 

14,610. Covers for Tospacco Pipes, L. Myers, Bir- 
mingham. 

14,611. REMOVABLE Facr-GuarD, F. Colnago, Berlin, 


ermany. 

14,612. MecuanisM of WASHING MACHINES, B. 
Holmes, London. 

14,613. Hox, G. J. Grapes, London. 

14,614. ASTROLOGICAL DETERMINATIONS, H. H. Mond, 
London. 

14,615. Puttey Waee.s, J. C. and A. C. Manifold, 


ndadon. 

14,616. Drtttina Ho es, J. Dunlop and Jno. Dunlop, 
Bradford. 

14,617. Finisoine Boots, H. Clark, J. H. Grimwood, 

and W. Clark, i. London. 

14,618. Rotary J. Eastburgh, London. 

14 619. INTERNAL ComBUSTION Enarngs, C. E. Duryea, 
London. 

14,620. URINAL-DISINFECTING AppaRaTus, F. Lettice, 
London. 

Stop VaLve for Steam F W. Woodland, 

naon,. 

14,622. Kyittinc Macuines, M. F. Walker, London. 

14,623. Macuines for PLaitinc CLotu, H. H. Lake.— 
(The Royal Plaiter Company, Ltd., United States.) 

14,624. Fasteninos for ARTICLES of Dress, A. F, Ray- 
mond, London. 

14,625. Dryinac GeELating, A. Edwards and E. M. 
Nelson, K.C.M.G., London. 

14,626. Courtine for Rartway Carriages, A. Hebden, 


ndon. 
14,627. Meruop of Propucine F. Hasselmann, 
London. 
14,628, CLeaninc Winpows, T. H. Streater and T. 
Alder, jun., London. 
14,629. HERMETICALLY-CLOSING BorttLeEs, J. R. Croft, 


ndon. 
14,630. Winp Motors, L. A. Werner, Kingston-on- 
Thames. J 
14,631. GarTER Fastentino, E. W. Puellmann, Kings- 
ton-on-Thames. 
14,632. Securinc Tires to WueEts, J. H. Glew, 


on. 
14,638. ELectric Licutine, P. Lapertot, G. Villard, 
and L. Pignaud, 
14,634. Horse Couvars, T. Cooke, Liverpool. 
14,685. INCANDESCENT Lamps, &c., J. Barrollier, Liver- 


14630. SupMARINE Boats, A. von Hoffmann, Liver- 


pool, 

14,687. TeLEGRaPHIC Apparatus, W. L. Wise.—(C. L. 
Buckingham, United States.) 

14,638. MANUFACTURE of Tga-cHEsts, J. C. Roberts, 


London. 
14,639. Veneers for Box Manuracturg, J. C. Roberts, 


ondon. 

14,640. Compounp for Use as Cement, J. C. Roberts, 
London. 

14,641. CoRKSCREW-MAKING Macuine, W. R. Clough, 
London. 

14,642. Moror Traction Mecuanism, J. F. Bournay, 
London. 

14,643. Covers for Pneumatic TirEs, P. A. Lecreq, 
London. ‘ 

14,644. ApverTisiNnc, A. Jullian, London. 

14,645. Troucus, G. G. Ashby, London. 

14,646. WatTer-HEATERS, A. J. Boult.—(M. J. Cohen, 
United States.) 

14,647. Apparatus for TREATMENT of Woot, L. E. Vial, 


ndon. 
14,648. Stoots, F. C. Brumsléw and F, T. 
Eggers, London, 


14,649. CeNnTRIFUGAL Macuing, F. J. Kinnersley, 
Bristol. 
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14,650. Trays for Denrat Purposgs, J. H. Gartrell, 
‘enzance. : 
14,651. Fasrentne for Bepstgaps, J. Rylance, Pember- 


14,808. Staci of Weavine Looms, J. Wilkinson, 
“a aga Tires, W. McCallum and G. Henderson, 
14,654. WasHING Puotocrapuic Prints, J. 8. Smith, 
14655. Certain Parts of Cycurs, C. A. Hyde, 


14,656. Macutnes, W. Taylor and T. Stans- 
field, Rochdale. 

14,657. Stoppine of Moiten Merat, B. Harlow, 
Upton, near Macclesfield. 

14,658. Automatic Buckinc Pony, F. Haskoll, M. 
eee, 8. Roberts, A. V. Hammond, and 8. Roberts, 


ord, 
14,659. MaLtino, R. Graham, Glasgow. 
Sappie, F. H. Mingay, Bridge of 
eir, N.B. 
14,661. F. McNamee, Dublin. 
14,662. Tricyc.ss, I. Morris, Bilston, Staffordshire. 
14,663. Sprinc Fastener for Suors, L. J. Marks, Man- 
chester. 
14,664. PREVENTING INCRUSTATION in GavGEs, A. Thiede, 
Berlin, Germany, 
14,665. Apparatus for CLEANING WinDows, H. Baird, 
Glasgow. 
Feepinc Borties, W. Narramore, 
vel 
14,667. Drawer Hanpxegs, A. T. Matchett and W. A. 
Bruff, Birmingham. 
14,668. Prez Joints, J. W. Brown, Newcastle-on- 


14,669. New Button for Garments, I. Jackson, Man- 
chester. 
14,670. Pyeumatic Pump for Cycies, D. T. Harris, 
vel 
14,671. Brackets for Water Gutrers, J. J. and J. 


an 

14,672. Automatic CASEMENT FasTENER, G. F. Dean, 
London. 

14,673. PRESERVATION of C. Joy), 


ndon. 
14,674. CARRIAGES for MACHINE Guys, W. E. Rowlands, 


verpool. 
14,675. AERATED WaTeR Sypuons, G. L. Holmes, 
iverpool. 
14,676. CARTRIDGE BELT, R. M. Presland, London. 
14,677. Sprinc Fastener, M. A. Tomlins, Ipswich. 
14,678. Fastentnc Lecornes, N. Davis, London. 
14,679. Lerrer F. W. Mercer, London. 
14,680. Screws and ScrEw-pDRIvERS, E. A. Braubach, 
London. 
14,681. Brakes for RaiLway Wacons, E. A. Braubach, 


ndon. 

for VeneTIaAN Buinps, T, F. Tate, 
naon, 

14,683. PRopELLERs for Sutps, J. Noad andT. H. L. Bake, 
ndon. 

14,684. Frrz and BurGLaR ALARM Systems, W. Brew, 


mdon. 

14,685. CLEANSING BaRRELS, J. F. Hoyne, London, 

14,686. SIGNALLING, F. H. Ekins, London. 

14,687. CorseET ATTACHMENTS, D. Kops, London. 

14,688. INcANDESCENT Etectric Lamps, H. E. Moul, 
London. 

14,689. Exastic Trousers Hancers, W. B. Tyler, 


London. 

14,690. Mourninc Carp Borper C. K. Mills. 

BE. Gogneau, France.) 

14,691. Evecrric Primary Batteries, 8. W. Maquay 
and T. G. Chambers, London. 

14,692. LANTERNS for PUBLIC INCANDESCENT Gas Licut- 
ING, W. T. Sugg, London. 

14,693. Pressinc Faprics, R. H. Bishop and E. W. 
Dawson, London. 

14,694. FasTentne for Lins, 8. W. Gillard, 
London. 

14,695. Sarety Device for RepeaTinc F, 
Neuber, J. Tambour, and C, Colvert, London, 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette, 


652,195. Tampinc INstRUMENT FOR RatLway Tiks, 
F. Sheppard, East St. Louis, Iil.—Filed February 
13th, 1900. 

Claim.—A tamping implement for railway ties com- 
prising a pair of levers pivotally connected at their 
ends, tamping or thrust heads rigid with and carried 


by the levers, and a pair of hooks mounted on the 
ivot of the said levers and located in the space 
tween the tamping heads and arranged to be oper- 
ated by the said levers, whereby they are engaged-with 
and disengaged from the sides of a cross tie, substan- 
tially as described. 
652,251. Reaminc anp Borina Toot, W. Cunning- 
ham, Harrisburgh, Pa.—Filed November 21st, 1898. 
Claim.—(1) A support for a reaming and boring 
apparatus consisting of a threaded arbor, stop-nuts 
thereon, and an extension clamp comprising grooved 
sections, springs for clamping the sections, a bevelled 
rib peste | on each section and a bevelled plug for 
(2) In combination, a threaded arbor, a nut run 


thereon, a tapered plug formed with said nut, an 
extension clamp located upon the arbor and adapted 
to receive the plug, said nuts located upon the exten- 
sion of the arbor for preventing longitudinal move- 
ment of the clamp, springs for drawing the sections of 
the clamp together, and means carried by the arbor 
for eager | a reaming or boring tool, as and for the 
purpose set forth, 


London. 
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ON WOHLER’S LAWS. 
By J. Giicurist, B.Sc. (Edin.) 


Since Wohler enunciated his theories concerning the 
strength of materials when exposed to repeated stresses,* 
there have not been wanting many who did not accept 
them as absolute laws, as their explanation seemed to 
call for some radical modification in the fundamental 
theories of elasticity. To account for the fracture of the 
bars, those who objected to the idea of fatigue have 
generally sought to prove that the internal stress may 
have been greater than the nominal stress supposed to 
be applied by the Wohler machines. This increased 
stress may have been caused because the load was sud- 
denly applied, or because of accumulations of stress due 
to vibrations. This theory of the cause of fracture is 
generally known as the dynamic theory. 

The methods adopted to prove and defend this theory 
seem to be somewhat as follows :—The statical breaking 
strength, primitive strength and vibration strength are, 
according to experiment, as— 


If the load be assumed as applied suddenly, and the 
bar be supposed elastic up to Techie point, then the 
nominal ame loads for the three cases would be in 
the same ratio— 

The defenders of this theory admit that at first sight 
there are certain facts which would appear to be against 
it. These are: (1) The fresh bar is not perfectly elastic 
up to breaking point; (2) a load equal to half the statical 
breaking load may be applied and removed a considerable 
number of times before fracture occurs; (8) to break a 
fresh bar by a sudden load would require more than the 
dynamic theory requires. 

These three objections are entirely got rid of by sup- 
pene that during the process of testing, the elastic 
imit of the bar is being raised, until finally it is at 
breaking point, when fracture will occur with loads of 
the required amounts if applied suddenly. The bar, 
they say, is gradually having the stretch taken out of it, 
each little permanent set representing so much towards 
the final destruction of the bar. 

Now let us consider the above theory. 

First, as to the facts concerning the actual values of 
the strengths under the various conditions. The best 
and most reliable determinations of these strengths was 
made by Bauschinger, and his results are as fellows :—+ 


TABLE 

Statical |p: mitivelVibrati 

strength.) strength. 
Wrought iron ... 22°11 | 127 11°23 
27°68 | 15:2 | 12°61 
Tron 25°71 | 140 | 12°61 
25°53 | | 14°38 
Thomas axle steel ... ‘es 38°36 | 19:0 | 19°0 
Thomas rail steel ... ... 37°75 | 17°38 | 178 
Thomas boiler plate, mild steel ... 25°72 | 152 12:1 


All figures give tons per square inch. 


The ratios of the average values of the three strengths 
according to the above table are— 
0°587 0°49 

We see from thege figures that the dynamic theory is 
not consistent within itself, as, while the theory approxi- 
mately suits the primitive strength, it cannot on the same 
grounds account for the vibration strength. The fact 
that when a bar is overstrained the ultimate strength is 
in general raised, as well as the elastic limit, seems to be 
overlooked in the dynamic theory. As regards the raising 
of the elastic limit, Bauschinger, during the tests made 
by him to determine the primitive strength of various 
bars, ascertained the elastic limit at various stages of the 
tests. The following table contains the results of the 
most complete tests to determine the primitive strengths 
of iron and steel as recorded in Bauschinger’s Mitthei- 
lungen, Part 13, Tables XIX. to XXV.:— 


TaBLe II. 
Elastic limit |Ultimate sta- 
last deter- | tical strength 
After repetition. before! forthe fat 
métiical rupture. material. Metrical 
| tmosph’res' atmospheres. 
y | 2500 2500 3480 2000 
2440 2960 4360 2400 
| 2440 2745 4360 2400 
7. | 2440 2500 4360 2400 
1 3000 2910 4360 2400 
| 4000 1590 4360 2400 
7 | 2500 1630 4050 2200 
| 4000 2470 6120 | 3000 
4 | 2800 2750 4050 2400 
2810 4050 2400 
Average values} 2862 2486 4355 | 2400 


The results of Bauschinger’s tests for the vibration 
strengths are still more against the theory that the elastic 
limit was raised to near breaking point, while the bars 
were being tested in the Woéhler machine. This will be 
seen from the following table, in which the first column 
gives the stresses applied alternately in tension and com- 


* See Zeitschrift fiir Bauwwesen, 1870, page 83. “‘ The fracture of material 
may be brought about by repeated vibrations (schwingungen), no one 
of which reaches-the absolute breaking limit. The iinenees of the 
stresses which limit the vibrations are the determining factors in the 
destruction of cohesion The absolute magnitude of the limiting stresses 
is only ot influence, in so far as, with increasing stress, the differences, 
by which fracture is produced, diminish.” 

t See Mittheilungen, Heft 25. 

t It is to be noted that the three points determined by the three 
strengths should, according to the formula of Gerber, lie on a parabola 
concave to the axis of a ; according to these figures, however, a 
circle or parabola put through the three points is, in every case, convex 
to the axis of a Besides going against Gerber’s theory; the 
figures of this table do not at all support the idea that there is any sort 
of connection between the vibration strength of a material—if there is 
such a thing—and the natural elastic limits, as fixed by Bauschinger. 


pression, and the second the last determination of the 
elastic limit before fracture. The stresses as before are 
in metrical atmospheres. 


TABLE III, 


+ 1840 .. 1806 
+ 2120 1885 
+ 2120 1850 


In this bar the original elastic limit was 2587, and 
during the process of testing it fell to 1850. 


In this last bar the original elastic limit was 3415, it 
rose during the test to 4618, and fell again to 3138. 

We see thus that no such rise in the elastic limit as the 
dynamic theory requires would seem to have taken place. 
What rise in the limit of elasticity above the nominal 
stress may have occurred is accounted for by Bauschinger 
as being due to the same cause as the rise of the limit of 
elasticity after overstraining and subsequent rest. 

If the upholders of the dynamic theory modify their 
views by saying that the bars may have been broken by 
an impulsive load acting as on a fresh bar, the circum- 
stances and appearance of the fracture of bars broken in 
the Wohler machine would destroy this position. As for 
the idea that the bar is having the stretch taken out of it, 
and that every little permanent set represents so much 
towards the ultimate destruction of the bar, it is entirely 
overthrown by the fact that a bar, after having been 
subjected to the action of the Wéhler machine for some 
time, has, on being taken out and broken in the ordinary 
testing machine, just about the same amount of ultimate 
extension as a fresh bar. The dynamic theory would 
thus appear to be quite untenable. Some have supposed 
that the bar may have hardened at some cross section, 
but this hardening alone would tend to increase the 
statical breaking strength, and in any case there is no 
reason in this supposition alone why the fracture should 
be so different in the Wéhler machine and in the 
ordinary testing machine. 

The dynamical theory being thus disposed of, the 
author puts forward the following statements, afterwards 
giving the evidence on which he bases them :— 

(1) The average stress in the bars broken in Wohler’s 
machines did not reach the statical breaking load. 

(2) The fracture was caused by the statical breaking 
limit being exceeded at — only, from which, when 
once started, rupture spread, at first rapidly, then more 
slowly, sometimes continuing to complete separation of 
the two parts of the bar, but occasionally stopping short 
of complete rupture. 

(3) The raising of the stress at the point where fracture 
commenced was due to an irregularity in the bar. This 
might be an irregularity or discontinuity in the metal, 
either on the surface or in the body of the bar. 

(4) A bar of uniform strength whose surface was per- 
fectly smooth, with no sharp corners .in the longitudinal 
configuration, and the structure of which was perfectly 
homogeneous, would endure, without breaking, an inde- 
finite number of repetitions of a stress varying between 
0 and a value near to breaking strength. 

(5) A bar similar to that under (4) could, under certain 
conditions, endure an indefinite number of repetitions of 
a load varying between tension and compression of equal 
values both beyond the ordinary primitive elastic limits. 

Statement No. 1.—We know that, when a fresh bar is 
broken, either in an ordinary testing machine or by a 
suddenly appiied load, both the ultimate contraction of 
area and extension are considerable, and not very different 
in the two cases. (See Engineering News, February 1st, 
1900, American Section of International Association for 
Testing Materials.) The fractured surface in the first 
case is fibrous, in the second, crystalline; but in both the 
appearance is pretty uniform over the section. Whena 
bar is broken in the Wéhler machine the average con- 
traction of area and ultimate extension are extremely 
smal]. What drawing out there is is not uniformly dis- 
tributed over the section, being much greater at one side 
of the bar thanthe other. The appearance of the fracture 
is crystalline on that side which has not drawn out, 
fibrous on the other. As Bauschinger showed, if a bar 
which has endured a great number of repetitions of stress 
be taken out of the Wéhler machine and broken in the 
ordinary testing machine, the circumstances and appear- 
ance of the fracture are practically the same as in a fresh 
bar. 
Now, if when a bar is broken by repeated stresses in 
the Wéhler machine, the stress were uniform over the 
section and equal in amount to the statical breaking load, 
there is no reason whatever why it should not yield 
considerable elongation and contraction of area and ex- 
hibit a fracture uniform in appearance. It does none of 
these things, and the natural conclusion, keeping in view 
the statement made above as to the nature of the 
fractures in the cases of fresh bars broken by slowly 
applied and by sudden loading, is that the average stress 
had not reached the statical breaking limit. Another 
scheme of evidence in favour of statement No. 1 is the 
following :—The elastic limit of the bars broken in the 
Wohler machine was never anywhere near breaking point 
—see Tables II. and III. We may, therefore, conclude 
that the average stress was similarly very far from the 
statical breaking strength, otherwise the limit of elasticity 
would have been considerably raised. 

Statement No. 2.—As the statical breaking strength of 
the bars is not reduced by repeated stress, and in order 
that rupture may occur, the statical breaking strength 
must be exceeded at some point. The remainder of (2) 
follows partly from the known gf eer se of the flaw, but 
will be made clearer under the discussion of statement 
No. 8. It may, however, be mentioned that cases 
actually occurred in Bauschinger’s tests in which the bar 
had not completely torn through, when, of course, rupture 


must have commenced at the side torn through, and the 
statical strength must have been exceeded on that side. 

Statement No, 3.—This involves an explanation of how 
the bars were broken, and why they did not break ina 
similar manner in the ordinary testing machine. The 
writer’s theory is, then, that all those bars which were 
broken in the Wéhler machine, and exhibited the usual 
characteristic features, had originally a flaw of some kind. 
This flaw was. constituted by a discontinuity on the 
surface or in the body of the bar, and examples of such 
flaws would be pieces of scale rolled in, either on the 
surface or in the body of the bar, a punch mark or chisel 
cut on the surface, a sharp angle on the longitudinal out- 
line of the bar.* 

Now let us take the case of a bar with a flaw of 
the kind shown in Fig. 1, below. The stress at 
A B and C D would be uniform over the section, 
but at the point E the stress, assuming the bar to be 
loaded with a tensile stress alternating with zero. would 
be increased, for two reasons. First, there wouiu be an 
increase in tension because of the resultant stress not 
being in the centre of gravity of the section. Secondly, if 
we represent stress of unit value by one line per square 


Fig 2 


Fig 2. 


inch, and as the total stress must be the same at any 
section, we see how the stress must be increased just at 
the deepest point of the flaw. This action would occur 
with a central flaw as in Fig. 2. 

Now in such a case, if the average stress over the bar 
is just at the elastic limit or, better, yield point, the stress 
at the flaw is bound to exceed it. In a plastic metal the 
material round the flaw would tend to yield and accom- 
modate itself to the increased stress, by the very deforma- 
tion rendering the stress less severe. The yield point, 
however, having been exceeded, the metal would become 
hardened, and would not subsequently yield so much as 
at first, so making the increase of stress more acute as 
the number of repetitions increased. 

A certain point would be reached when such increase 
of stress might be sufficient to exceed the statical strength 
of the bar, and the rupture once commenced will spread 
rapidly but more slowly afterwards. The appearance of 
the fractured surface will be decidedly crystalline round 
the flaw, due partly to the hardening that has taken place 
and partly to the suddenness of the fracture. The re- 
mainder of the surface, due partly to the fact that rupture 
has taken place more slowly, and that no hardening has 
taken place, will be fibrous, or at least less decidedly 
crystalline. The crystalline hardened part will show 
little or no drawing out, while the other part will. 

All this is what is generally described by Bauschinger 
as the characteristic markings of the fractured surfaces 
of bars broken in the Wéhler machine. It will be at once 
asked, Why does not the bar break in this way in the 
ordinary testing machine? The reason for this is two- 
fold. First, there is the known fact that a bar, when itis 
subjected to a rapidly increasing stress, does not show a 
yield point at the same limit as when the load is applied 
slowly. The limit of flow, in fact, rises rapidly with the 
speed of testing, and the stress-strain diagram tends in 
the limit to a form like the heavy line in Fig. 3. The 


Stress Axis 


Strain Axis 
Fig 3. 


breaking load also increases, but less slowly ; such that, 
for example, with a slow increase of load, the difference 
between the yield point and the breaking.load might be 
11 kilos., while with a test lasting five seconds, this dif- 
ference would be reduced to 8 kilos. Also, as ‘the rate 
of loading is increased, the extensions which correspond 
to the same value of load diminish. The practical effect 


* Mr. Hartmann, in the “ Revue d'Artillerie,” 3896, has produced ex- 
perimental evidence showing that, in fresh. bars of ordinary manufac- 
ture, there are irregularities and discontinuities which cause the metwl 
in their neighbourhood to show signs of being overstraincd, while the 
bulk of the metal may be far below its yield point. 


t See French Commission on Tests. Reports. Tome 2, 
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of this is to make the bar behave, when subjected toa 
rapidly increasing stress as if it were harder than it really 
is. Now, to return to the bar that has been for some 
time in the Wohler machine, and then tested in the ordi- 
nary testing machine, we see that at the flaw the metal 
will be able to relieve itself by yielding and prevent any 
great increase of stress. In the Wéhler machine, on the 
other hand, the stress is increased so rapidly that the 
material, particularly at the sharpest point of the flaw, 
cannot deform sufficiently to mitigate the severity of the 
stress, and so rupture ensues. 

Examples of this action may be found in Appendix 
VIII. of the recent Blue-book on ‘“ The Loss of Strength 
in Steel Rails.” A certain rail when tested with a ton 
ball falling 20ft. deflected 3Zin. without breaking, while 
another rail of the same section, but having a nick in it 
qsin. deep, was broken by a6 ewk. ball falling 6ft. It 
was found in these tests also that nicking with a chisel 
weakened the rails more than nicking with a cutting tool. 
This is explainable on the ground that the chisel pro- 
duced a hardening effect at the nick; the cutting tool, on 
the other hand, would leave the metal able to yield under 
stress, and enable the bottom of the nick to become less 
sliarp. In the Wohler machine the material round the 
flaw is hardened by being repeatedly stressed somewhat 
beyond its yield point. 

The other reason why the bar will not in general break 
at the point where the flaw is, is that, after having already 
endured a considerable number of repetitions of load in 
the Wohler machine, the material has already begun to 
harden, and its absolute strength is increased. It might 
sometimes happen so, however, and we find in 
Bauschinger’s Mittheilungen, Part 13, Table XXIL., thata 
bar after enduring over nine million repetitions of a load 
varying between 0 and 2130 at. was taken out of the 
machine and broken in the ordinary testing machine. 
The fractured surface showed a spot at the edge recalling 
the characteristic fracture of bars broken in the Wohler 
machine, 

Possible objections to this theory.—It might at once be 
objected that this explanation of the fracture of the bars 
in Wohler’s machines is based on a circumstance which 
would easily give rise to the greatest variations both in 
the number of repetitions required to produce fracture, 
and the nominal stress at fracture. Now let us just 
examine some of the results actually obtained by Wohler 
in his efforts to determine the so-called vibration strength 
of bars, and note the degree of regularity, or rather want 
of regularity. One bar from an iron axle under a nomi- 
nal stress of 160 cent. per square inch was broken after 
1} million revolutions. Two others under the same 
nominal fibre stress endured without rupture 132 million 


- and 14} million revolutions respectively. 


Tive bars of the same material as above were broken 
under a nominal fibre stress of 180 cent. per square inch 
after the following numbers of revolutions—19 millions, 
2 millions, 1} millions, 1 million, half a million. Three 
bars, still of the same material, under a nominal fibre 
stress of 200 cent. per square inch, required respectively 
5 millions, 445 thousand, and 410 thousand revolutions 
to produce fracture. Two other bars, under a nominal 
fibre stress of 220 cent. per square inch, required 3} mil- 
lion and Jess than one-fourth of a million revolutions to 
break them. The variation and irregularity exhibited by 
these figures is quite what might be expected if the 
theory of the writeris true. Again, five bars of cast steel, 
under a nominal fibre stress of 260 cent. per square inch, 
broke with numbers of revolutions varying from 156 
thousand to nearly 3 millions. Other examples could 
easily be gathered from Wohler’s tables. 

However, on the basis of these and Wohler’s other 
results, Gerber founded his parabolic law. Bauschinger 
having ascertained the static breaking loads and so-called 
primitive strength of certain materials, calculated on 
Gerber'’s theory the values of the vibration strengths. 
The proportion of the statical breaking loads to the vibra- 
tion strength so calculated was as 1: 0°29. He then 
actually tested these materials for their vibration 
strengths, and the average of the results from his own 
values gave the above proportion as 1: 0°49. This dis- 
agreement is quite enough to cast doubt on the existence 
of such a thing as vibration strength, and certainly 
Gerber's parabolic law must be thrown overboard. 

Explanation of some of Wéhler’s apparently irregular 
results on the basis of the writer's theory.—Wohler did 
not note in his reports, as published, the existence of 
flaws in his bars; but he tested bars with rounded 
shoulders and bars with square shoulders, which latter, 
according to the above theory, should not endure so great 
nominal stresses or number of repetitions as the former. 
Referring, then, to Wohler’s experiments,” and to the 
tables of tests of bars by bending in alternate directions, 
from Table I. we see that bar No. 4, under a nominal 
stress of 260 cent. per square inch, required close on 
480,000 revolutions to produce fracture, while bar No. 9 
of Table III. required, with the same nominal stress, 
only a little over 156,000 revolutions, while its statical 
breaking strength was more than double that of the first- 
mentioned bar. This apparent inconsistency can be 
explained on the writer’s theory, however. The first bar 
had a rounded shoulder at the fixed end, while the 
second had a fairly deep square shoulder. Again, bar 
No. 8 of Table I., with a rounded shoulder, stood over 
19 million revolutions under a nominal stress of 180 cent. 
per square inch; while No. 12 of the same tabie, but 
with a square shoulder, stood less than one-ninth the 
number of revolutions under the same nominal stress. 

Bars Nos. 4 and 5 of Table II., 6 and 7 of Table IIL., 
first set of numbers, three bars out of four of Firth 
and Sons’ tool steel, and apparently all the copper bars 
of Table IV., all of which bars were of the form shown 
in Fig. 4, broke at the point A—a decidedly sharp 
corner. Such examples could be multiplied, but these 
are enough to illustrate the action of a sharp corner in 
causing a local increase of stress, and inducing rupture, 


* Leitschrift fiir Bauwesen, 1870. 


while the nominal stress is still below the statical break- 
ing limit. ee 

A consideration that naturally arises as an objection to 
the theory we are considering is that, if it were true, 
fracture of bars tested in the Wéhler machines might 
occur with a nominal stress below the elastic limit, or, 
rather, below the yield point. Now, in one series of 
tests by Wohler, one bar broke with a nominal stress of 
about one-fourth of its statical breaking strength. 
(Page 97, top, bar 9.) The number of revolutions it had 
endured was comparatively small—just over two millions 
—and, judging from other results, if this series of tests 
had been continued, Wohler might have got a bar of this 
material to break under a nominal stress of 160 


A 


\ \ AY 


Fig 4, 


cent. per square inch., or one-fifth of its breaking load, 
if he had subjected it to about 20 million revolu- 
tions. The limit of elasticity of this bar, which was of 
cast steel, would certainly be much more than one-fifth 
of its breaking load. 

Flaws in bars broken in the Wéhler machine.—Now 
to produce some evidence of the existence of flaws 
actually accompanying rupture of the bars in Wohler’s 
machines. Referring to Bauschinger’s Mittheilungen, 
Part 13, and to the tables giving his results of testing 
bars for their primitive strength, 32 bars in all were 
broken, and of those 16 had flaws at the point of frac- 
ture visible to the naked eye. Bauschinger had no reason to 
examine the fractures microscopically, or else he might 
have found flaws in the other 16. I am including 
in the 16 flaws the cases where the bars broke at the 
marks made to hold the mirror apparatus. The other 
flaws-—mostly on the outside of the bar—consisted 
chiefly of pieces of scale rolled in. Bar No. 42, Table 
XXYV., only broke through two-thirds of the cross section. 
Bar 25, Table 21, was also only partially broken through. 
The possibility of this I have already mentiored. 

Cast iron subjected to repeated stresses.—Another point 
that naturally rises is that brittle materials like cast iron, 
which are full of flaws and are already hard, having little 
or no capacity for flowing, except at a very slow rate, 
will, when tested with quickly repeated loads, prove 
themselves very much inferior to such a material as 
wrought iron or mild steel, and in cast iron also, the cir- 
cumstances that increase the liability to fracture on the 
basis of the above theory, such as shoulders on the bar, 
should make themselves more evident. All this is fully 
confirmed by the tests that Bauschinger carried out on 
cast iron bars, the results of which were so hopeless- 
looking, that Féppl was doubtful whether to publish them. 
Many of the bars broke at the shoulder, even although 
this was rounded—see Mittheilungen, Part 25. 

Statement No. 4.—As to statement No. 4, seeing that 
both the elastic limit and yield point of a bar can be 
raised nearly to breaking point, there does not seem to be 
any reason, supposing the above explanation of the frac- 
ture of the bars in the Wéhler machine is accepted, why 
the bars should not go back to ‘zero stress and again be 
brought to the raised yield point, and this action repeated 
an indefinite number of times. In support of this state- 
ment it may be mentioned that Bauschinger had two bars 
highly polished, and on being tested with repeated tensile 
stresses, these bars endured without fracture a number 
of repetitions of certain stresses which no other bar had 
endured. They were taken out of the machine and the 
test was not resumed—see Table IV., bars 5) and 6). 


TABLE IV, 


Between zero 


Number of 

repetitions. an Remarks. 

1) 4,856,400 2800 broken... flaw 

2) million ... 3200 ,, 

3) 6,344,369 ... 2500 ,, 

4) 407,846 ... 2850 ,, 

5) 6,540,189 2500 not broken... _ polished surface 

2895) 


6) 4,869,133 2850 ,, 

Statement No. 5.—This statement is of a more difficult 
nature, and would seem at first sight to be altogether con- 
tradicted by Bauschinger’s theory of the natural elastic 
limits, and by his statement that the limit of elasticity for 
one kind of stress is lowered when the limit for the other 
kind is exceeded, and the lowering is greater the more the 
other limit of elasticity is exceeded. Now, let us note that 
in the tests on which Bauschinger based this theory, the 
stress in the bars was generally under the yield point, and 
never seems to have much, if anything, exceeded it. The 
yield point was never met with at a low figure. 

Again in Tables I.—V. of Bauschinger’s Mittheilungen, 
Part 13, are recorded tests of bars which were subjected 
to tensile tests of very varying amounts and other treat- 
ment. During these tests the elastic limit varied from 
zero up to considerably above its original value, while 
the yield point, excluding those cases in which the bar 
was turned down, or subjected to heat, never once fell 
below its original value, and, indeed, it generally con- 
tinued to rise during the test, and once having attained 
a value, very rarely fell below it. All this goes to show 
that the elastic limit is not of much consequence so 
far as the actual strength of the bar is concerned. 
None of these bars on being broken seem to have 
suffered by their treatment. 

Some cast iron bars which Bauschinger tested by 
bending in alternate directions, while they had originally, 
as was to be expected, no elastic limit, actually acquired 
one during the test, and some of these cast iron bars 


endured millions of alternations, and were taken out of 
the machine unbroken.* This shows that it need not 
at all follow that because the elastic limits of a bar ma, 

have certain values, that these are the limits of pracon: | 
for stresses alternately compression and tension, or. 
indeed, have any relation to breaking stress at all. : 

Now, to turn to the question as to the impossibility 
of raising one elastic limit without lowering the other. 
Dupuy, in the Annales des Ponts et Chaussées, 1897, 
distinctly states, as the results of experiments carried 
out by him, that the raising of the limit of elasticity in 
one direction did not seem to affect the other. Grover, 
in Tue Enoineer, September 8rd, 1897, records how 
he proves that great compression increases the elastic 
limit in tension. If the ordinary primitive elastic limits 
of a fresh bar have been—as Bauschinger suggests— 
artificially raised, it does not seem to be consistent with 
the natural elastic limit theory that the primitive elastic 
limits for tension and compression should have values 
equal to one another and above the natural elastic limit. 
In this case the lowering of one limit has decidedly not 
accompanied the raising of the other. Bauschinger, in 
his tests for the vibration strengths of materials, found 
that the elastic limit remained at about its original value, 
and did not fall to the “ natural elastic limits.” 

Again, in the ‘Transactions,’ Society of Engineers, 
1895, Thomas Andrews—see page 213, Set VIII., 
Table IX.—has shown conclusively that the strength of 
a material can be raised considerably above its original 
value, both in tension and compression, and that these 
raised limits can exist together. When fractured, such 
metal shows a diminished elongation and contraction of 
area, and although Andrews does not seem to have 
actually ascertained the elastic limit or yield point, it is 
only natural to believe that both would be extended 
beyond their original limits. 

The conclusion the writer draws from all the foregoing 
is that, although it is possible by straining a metal to 
within the neighbourhood of the yield point, to lower its 
elastic limit, yet, as it has not been shown that such 
lowering of the elastic limit is accompanied by a lowering 
of the yield point, and, further, as other experiments 
than Bauschinger’s seem to show that it is possible to 
raise the elastic limits or yield points in both directions 
by the application of stresses which considerably exceed 
the original limits, there is plenty of reason to believe 
that such a statement as No. 5 is quite probably true. 

As bearing on statement No. 5, the writer takes the 
following quotation from a paper by T. Gray, in vol. i. 
of “The Digest of Physical Tests” :—‘“It is to be 
observed that the half-inch of stretch previously given to 
the iron does not affect its compressive resistance nearly 
as much as did the very slight stretch given to it in the 
first experiment. This has been very generally observed 
by the present writer in numerous observations. The 
material seems to be much more sensitive to change of 
elastic properties when it first begins to yield to the load, 
or, at least, when the elongation is within the region of 
the sharp notch in the test diagram which indicates the 
yield point. It thus appears that for iron and steel a 
slight permanent elongation or compression produces a 
much more marked effect on the elasticity against com- 
pression or elongation than a large elongation or com- 
pression, which seems rather to produce a new bar of 
approximately normal character.’ It is to be noted, in 
connection with the above quotation, that Bauschinger, 
in the tests by which he proved the existence of the 
natural elastic limits—Tables IX. to XVIII., Part 13— 
never seems to have had the material stressed beyond the 
notch in the stress strain diagram. 


PARIS EXHIBITION—MACHINE TOOLS. 
No. II. 
FELLOWS’ GEAR SHAPER. 

Tue Fellows Gear Shaper, exhibited in action at Vin- 
cennes, has for its object the production of a tooth more 
correct in shape than can be produced by milling, at a 
less cost and with greater rapidity. It is difficult to find 
much amiss with the miller for gear cutting in actual’ 
practice, but in theory it is open to several faults. The 
accuracy of its shape is called in question; even if correct 
initially, the process of hardening may produce deforma- 
tion; the manner of cutting is such as to produce exces- 
sive wear; to obtain perfect accuracy, a special cutter is 
required for every size; the fact that it cuts a curved 
path results in waste travel both on entering and leaving 
the blank, and so on. These disadvantages the milling 
cutter has lived down, and is likely to live down for some 
time. The Fellows gear cutter is without any of them 


Fig !. 
CUTTER IN POSITION 


—we gather this from a pamphlet issued by the makers— 
and has several distinct advantages. These statements 
we are not prepared to gainsay, and we feel that our 
readers will admit with us, if they follow this description, 
that we have here an exceedingly clever machine, and 
one that is likely to offer a powerful competition to the 
better-known form. 


* See Mittheilungen, Part 25. 
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As may be gathered from the name, it cuts the teeth 
with a shaping action. Its principal feature is the cutter, 
and the means of producing it accurately. In plan it 
resembles a pinion of a few inches diameter with involute 
teeth ; in section it is as seen in Fig. 1, where it is shown 


motion and a circular motion. It is an elementary fact 


‘in machine design that an involute tooth gears with a 


rack having teeth with straight faces. Advantage has 
been taken of this fact in the ingenious manner illustrated 
in Fig. 4. An emery wheel of the form shown, having 
one side bevelled by a dia- 
mond cutter to a true straight 
line, is mounted so that the 
bevelled side represents one 
face of a tooth of an im- 
aginary generating rack. The 
cutter, already shaped ap- 
proximately to form and 
hardened, is rolled past the 


He 


FELLOWS’ GEAR SHAPER 


in the tool-holder ready for use. It will be seen that the 
teeth are backed off on top, so as to present a real cutting 
edge. This cutter is fastened to the end of a vertical 
ram, which moves up and down; by preference the 
cut is made on the up stroke. The work is mounted 
on a vertical arbor in the manner shown in Fig. 2, 
where two blanks are shown in position. In com- 
mercing the cutting of a blank the arbor is drawn back 
from the cutter, while the latter rises and falls without 
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MOUNTING OF BLANKS 


revolving. The arbor bearing the blank then advances 
towards the cutter, it also does not revolve, but keeps on 
advancing till the cutter has shaped the tooth on the 
centre line to the desired depth. Atthis instant both the 
blank and the cutter begin to revolve slowly, the latter 
still keeping its up-and-down motion, and the former 
acquiring a slight reciprocating motion which allows 
clearance for the cutter in its descent. A sketch of 
the result of the combined action is given in Fig. 3. 
It will be seen that as the cutter and the wheel 
revolve a series of wedge-shaped chips are removed, 


Cutter 


Blank 
Fig 3. 
ACTION CF CUTTER 


vntil ult‘mately a perfectly true shape of tooth has been 
cevelcped. It will be seen at once that the secret of 
success lies in the shape of the cutter. The manner of 
producing tLis is ingenious and convincing. There is no 
100m for dcubt as to the mathematical accuracy of the | 
be Irvin ts it is produced from motions which can be 
obtained w.th absolute certainty, namely, a straight line | 


emery wheel in true rack- 
and-pinion motion, the cut- 
ter passing the emery wheel 
precisely as though the 
former were a gear and the 
latter a complete rack. This 
motion is obtained by steel 
tapes wrapped upon a disc 
representing the pitch dia- 
meter of the cutter. The 
teeth are ground on one side, 
one at a time, and then on 
the other side in another 
machine in the same man- 
ner, and the resulting cutter, 
it is claimed by the makers, 
“is one of the most minutely 
accurate forms known in 
mechanism.” 


We give an_ illustration 
of the complete machine 
cutting a pair of cranks. The 
arbor carrying the blank at 
its upper end, and the index- 
ing worm wheel — partly 
concealed by a guard—are 
mounted in a kind of bracket 
or apron, which can be very 
readily pulled right out in 
front of the machine for 
mounting the work; when 
swung back it brings the 
arbor truly on the centre 
line, and no setting is re- 
The only adjustment is for depth of cut. 
tween the 


quired. 
It is made by a flat gauge pushed in 
blank and a tooth of the cutter on the central line. 
Change wheels have, of course, to be used to give the 
proper rates of rotation to the cutter and the blank. 


Cutter 


PRODUCTION OF CUTTER 


The machine can be used for cutting internal gear—a 
downward stroke is then generally used—and the same 
cutter is used for the purpose. One cutter is available 
over a large range of diameters as long as the pitch is the 


CUTTING INTERNAL GEAR 


same. In Fig. 5, for example, the same cutter is used 
for both the internal and external gear, although their 
diameters are very different. The cutters are ground in 
a special machine on the ends of the teeth only, so that 
the shape is not altered. The machine is made by the 
Fellows Gear Shaper Co., of Springhill, Vermont. U.S.A. 


- THE FUEL QUESTION IN SWEDEN. 
(From a Scandinavian Correspondent.) 

THE fuel question has always been a pr¢eminent one in 
Sweden, owing to the enormous sums of money, in proporticn 
to the revenue, which annually are paid to Great Britain for 
hard coals, whilst there are at home practically inexhaustible 
supplies of peat and anthracite, which might be utilised, or 
their use at all events, immensely extended. And now that 
prices of British coal have reached almost prohibitive figures, 
the fuel question has become a burning one of the day in 
Sweden, as is the case in England. I propose in this 
article to give a résumé of the expressions on this subject 
which have found vent of late in the Swedish press, some of 
which are interesting and instructive. 

Last year the imports of British coals into Sweden, 
reckoned at 1°75 kr. per hectolitre (18 kr. = 100 dre = 20s.), 
amounted to about 70,000,000 kr., or £4,000,000, whilst the 
consumption of wood for domestic and partly metallurgical 
purposes is estimated at about a million sterling. En ant 
it should be explained that wood is naturally almost the only 
fuel used in Swedish households, as it is cheaper and more 
handy than coals in this well-timbered country, whilst 
Swedish housewives have quite a horror of coals on account of 
the dirt, smoke, and smell accompanying it. But it 
should be pointed out that in Sweden, as in all semi-Arctic 
countries, there are no open fireplaces like in England, as 
they would be utterly useless for heating purposes. There- 
fore enclosed circular stoves on American principles are neces- 
sary, or better still, huge ones of porcelain, now manufactured 
largely at home, by which the heat may be regulated at 
will through an apparatus at the top side. The latter kind 
of stoves are admirably suited for the heating of halls, 
whereby at the same time the temperature in the whole upper 
part of the house, landings, bath, bedrooms, &c., is main- 
tained uniform day and night, the fire never being let out. 
Naturally these stoves are also particularly adapted for the 
heating of public and private offices, banks, and similar 
buildings, and even steamships. In these stoves the fue] most 
ean eracd used is wood at first, and, when a good fire has 

en started, a bushel, say, of coke, or coke and ccal mixed, 
is thrown in, whereby the fire is maintained evenly for many 
hours or all through the night. Visitors to Scandinavia in 
winter no doubt have fully appreciated this system, the only 
one that would answer at allin such acold. But, of course, 
the great objection to these stoves in English eyes is the 
absence of the “blaze” so dear to an Englishman, and a 
certain amount of “closeness” generated in a room thus 
heated, where there is but little ventilation. Still, the latter 
unpleasantness and, indeed, unhealthiness, may be obviated, 
whilst a blaze may be seen, and felt too, by opening a metal 
door in front like that of afurnace. For metallurgical pur- 
poses, hewever, as, for instance, in the iron and steel industry 
—the foremost industry in Sweden—wood, anthracite, and 

at are, of course, useless as fuel for obtaining the requisite 
eat, and this may also be said to be the case in general on 
railways, steamers, and in factories. And it is there that 
coals are essential and cause such enormous sums to flow 
annually into your country from one which is ccmparatively 


r. 
Porhe fuel question was warmly debated in both chambers cf 
the last Swedish Parliament, when it was asserted that since 
1898 the price of coal had advanced 83 per cent., and that of 
wood 40 per cent. At the same time it was pointed out that 
both from public and private sides the most serious efforts 
were being made to use on a larger scale than hitherto peat 
and peat briquettes. From official experiments carried out 
in Sweden, under State experts, it has been found that a ton 
of English coal gives the same amount of heat as 1°8 tons cf 
peat and 2-5 tons of wood, and that a cubic fathom—Swedish 
—of birchwood—the hardest wood obtainable in Sweden, 
where there is no oak to speak of—equalling 3°77 cubic 
metres, is equal in heating to 1200 kilos.—1°2 tons— of peat. 
Taking the price of the latter at 17°50 kr. a ton, the ccst 
of that quantity of peat—1:2 tons—would be 21 kr., or 
27s. Several concerns are now in operation in Sweden for 
the purpose of supplying fine dry peat of this value and at 
the price stated, the most important being the Turba Com- 
pany, which owns large tracts of peat in the provinces of 
Smaland and Skane, the richest peat counties, where the 
most improved plant has now been erected for the purpose of 
turning out the best dried peat by mechanical processes 
ready for use. As the company urdertakes to deliver the 
fuel in Stockholm at the price stated above, 27s. a ton, there is 
a saving to the consumer of about 13s. over wood. And asa 
practical result of the debates in Parliament referred to, the 
Government is now framing rates whereby the freight of peat, 
peat coal, and peat briquettes, on the Swedish railways will 
be greatly reduced in order to support this industry. It 
is indeed hoped by the most enthusiastic advocates that 
peat and peat produce as fuel may some day become 
to Sweden what coals are to England, Belgium, and France, 
or brown coalsto Germany. For it is estimated that there are 
in Sweden some 3,000,000 hectares of peat mosses suitable 
for fuel, which should represent the equivalent of 3000 million 
tons of hard coal, and, taking the present price of coal at, say, 
81s. delivered in Sweden, a value of 84,000 million kr. 
These figures show conclusively what an immense saving 
might be effected to the Swedish as well as other nations Ly 
the more general use of peat as fuel when coals are so dear. 

In Sweden the question of peat v. coal as fuel has indeed of 
late become so urgent that the producers of the former have 
petitioned the State authorities to deal with such matters, in 
future when tenders for coal for public concerns are invited, 
also to invite the tenders of peat manufacturers, the latter 
being quite confident that they can hold their own against 
British coal producers. Moreover, so seriously is the Govern- 
ment treating the peat question that, by an order in Council 
of July 12th, the Minister of Finance has requested the 
authorities concerned to at once render reports as to the adup- 
tability of the Crown mosses for State fuel purposes. And, 
strange to relate in such circumstances, the authorities cf 
public works have immediately responded to the call by sug- 
gesting that all public buildings, such as the National 
Museum, public offices of all kinds, police, telegraph, and 
post, hospitals, asylums, &c., might be heated with native 

at in preference to coal, 7.¢c., of course, the furnaces for 
eating with hot water and steam being thus fed. It may, 
by the way, be of very great interest and some importance to 
English authorities to add that peat has been found so suit- 
able for the heating of State castles, where valuable paintings 
and other objects of art are displayed, that in future no other 
kind of fuel is to be used there. In these ancient structures, 
it should be explained, the old Kaminer—open grates—cr 
Kakkelugnar—clcsed stoves—are still extant since several 
centuries, and, needless to say, the smoke ani dirt of coal 
tend to destroy such ar: treasures, particula-ly paintings. 
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Some of these are priceless“pictures, presented by English 
Sovereigns to the great rulers of the House of Vasa. So 
accommodating the authorities concerned with this question 
have indeed been, that experts and others concerned are 
freely admitted to study the problem. 

However, the most important public concern in Sweden 
affected by the. prohibitive price of British coals is the rail- 
ways, the mines being mostly private property, and, moreover, 
the late agitation for an export duty on coals in England has 
greatly alarmed the Swedich. railway authorities and those of 
large public concerns. _ Nor is it out of place to mention that 


capital, and under these conditions the company could not 
see their way to expend money in affording further accommo- 
dation, although it was much needed. 
The report of the Mersey Conservators states that the sur- 
veys of the Queen’s and Crosby channels show continued im- 
rovement, and that there are no soundings now less than 27ft. 
low low-water spring tide within the dredged cut. During the 
ear the Brancker dredger was at work nearly the whole of 
oe time, and the G. B. Crow from March to November ; 
2,067,000 tons were dredged in the Queen’s Channel, 1,839,000 
tons removed from shoals, and 2,753,000 tons from the 


THE BLACKHEATH AND GREEN WICH ELECTRIC 
LIGHT COMPANY’S CENTRAL STATION. 


(Concluded from page 59.) 


Tue shaft for the boiler-house, described in our issue of 
July 20th, is built on aconcrete float 40ft. square and 9ft. 
thick, containing in all 533 cubic yards of concrete and 
weighing 720 tons. The height of the shaft is 198ft. from 
the concrete float. For a height of 40ft. the base is square ; 
it then becomes round, and continues so for the rest of its 
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even in such a sympathetic country as Sweden “ political 
difficulties’ are hinted at as an embargo on the free export 
of coals from England. And on this point again the foresight 
of the Swedish Railway Administration must be admired, 
which has just been followed in France, for as far back as 
May last it contracted for the immediate delivery of 4600 tons 
of coals from the United States, of so-called ‘‘ Pocahontas,” 
which were delivered on July 22nd, and with which experi- 
ments have been in progress since. It has been already 
proved beyond doubt that as regards smokelessness the 
American coals are far superior to English, whilst as regards 
equivalent of heating, various experiments are still in progress 
in the State Technical Institute at the Tomteboda Testing 
Establishment. It is now under the consideration of the 
railway and other authorities whether American coals may be 
used in preference to British. But an important point 
already ascertained last winter is that American coals may 
be delivered in the port of Stockholm as cheaply as English 
of the same quality, through the price difference in favour of 
the former being but a penny. Yet it is impossible to base 
any future calculation on this fact, as freights have at pre- 
sent risen to extraordinary heights, but whence they surely 
must come down as soon as the wars in Africa and China 
have been settled. For this reason, too, the Railway Adminis- 
tration has not yet decided on the purchase of more of 
the high-class ‘‘ Pocahontas” coals, but it has instead placed 
an order for 5000 tons of American so-called “ Flemington ” 
coals with a London firm for immediate delivery. These 
coals are said to be equal to the former in effectiveness, but 
not as regards freeness from smoke. The price for these 
free at Gothenburg is 29s. a ton, whereas the price of Welsh 
coals contracted for early in the year was 29s. 4d. a ton. 
Thus the difference is not very great. However, as stated, the 
Railway Administration does not yet consider itself justified 
in ordering large quantities of American coals in preference 
to English, but the question has now the most serious con- 
sideration. Another question of equal importance which has 
contributed to this indecision is that proposals are under 
consideration for the working of a large portion of the 
Swedish railways by electricity, obtainable from the numerous 
waterfalls all over the country. Should this be possible they 
would be almost independent of the rise in price of coals, or 
wars. 

There are enormous deposits of anthracite coals in 
the southernmost provinces of Sweden, and last year the 
output was a record one. But the price of these have 
also been raised of late. The coals are largely used for do- 
mestic purposes, and also to some extent on the southern 
railways, but they require in all cases specially constructed 
fireplaces for their consumption, and they have been found 
unsuitable for the smelting of minerals, being, of course, not 
so effective as hard coals. Moreover, the heavy railway 
freights from the Far South to the central and northern parts 
render them expensive. It may thus be seen that the fuel 
question just now in Sweden, asin your country, is one of 
the most important of the day. 


HARBOURS AND WATERWAYS. 


The Mersey.—The Bill for powers to construc. an addi- 
tional dock at Garston, which had passed the House of 
Commons, was withdrawn by the London and North-Western 
Railway Company from the Lords Committee, as, although 
they passed the preamble of the Bill, they granted the applica- 
tion of the St. Helens traders to have the preferential rates 
which they now have at the old docks extended to the pro- 
posed new dock, which had been refused by the Commons 
Committee. The effect of such preference rates, as explained 
by the chairman of the company at the half-yearly meeting, 
would be to destroy any chance of a fair return for the 
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Crosby channel, making a total of 6,659,000 tons. The 
quantity since the commencement of the work amounts to 
45,148,860 tons of sand removed. 

Bristol.—The Special Committee of the Corporation on 
Dock Extension have presented their report on the plans pro- 
posed by Sir John Wolfe Barry, Sir B. Baker, and Mr. Hurt- 
zig, for dockising the river. Without expressing any opinion 
as to the advisability of carrying out this scheme, they report 
that the plan proposed in Sir J. Wolfe Barry’s report of 1896, 
although not so efficient as the later one, would cost less ; 
while to that designed by the late Mr. McCurrich there are 
grave objections, owing to the difficulties and risks that would be 
encountered in constructing a lock on the site he had selected, 
and the cramped area of the land that would be available 
round the dock for sidingsand storage. The Committee have 
issued instructions to their engineers to report further on a 
scheme for dock extension within the port capable of afford- 
ing accommodation for the largest class of vessels. In the 
meantime they have given instructions, in order to provide 
for the new West India service, which is to come to Avon- 
mouth, for a new fruit store and passenger station, and for 
the works necessary in connécting the same with the Great 
Western and Midland stations, to be commenced at once at 
an estimated cost of £16,000. 

The report of the general manager and dock engineer on 
the accommodation to be provided under the scheme pre- 
pared by the late Mr. McCurrich, conveys some useful 
information as to the accommodation required for the proper 
handling of modern steamers. The report deals with the 
case of a steamer from 10,000 to 16,000 tons of cargo capacity, 
and points out that experience shows that at this port the 
trade tends nfore and more on grounds of economy to ‘ex 
ship” delivery, necessitating great promptitude in landing 
and delivering goods. The time given for the entire discharge 
of a vessel of the above size is from three to four days, 
necessitating the provision of large shed accommodation and 
sidings. A vessel laden with 12,000 tons of grain is estimated 
to require 175,000 square feet of floor space in shedding. 
With two lines of railway under cover on the side furthest 
from the dock, and three lines on the side next the quay, 
siding for both full and empty trucks must be provided as 
near the vessel as possible ; and that for the sized vessel con- 
templated, standing room for fully 300 full and 300 empty 
trucks is required per berth, requiring for their manipulation 
6000ft. of sidings. The report further points out that 
experience is entirely against the entertainment of any idea 
as to the present size of vessels being a temporary abnormal 
development which may sooner or later be reverted from, or 
having reached a limit which is unlikely to be exceeded in 
the near future, and that, therefore, in designing any scheme 
of dock development ample space must be provided for sidings 
and storage. 

Swansea.—A committee of the Swansea Harbour Trust, 
after making a tour of inspection of the principal docks in 
Scotland, have decided to recommend that in the next 
session of Parliament powers should be sought to construct a 
new deep-water dock, with accommodation for the largest 
class of steamers, and with 40ft. of water on the sill of the 
lock at ordinary spring tides, and 32ft. at neaps. The site 
selected is south of the present East Dock, and the estimated 
cost of the scheme is £2,000,000. Before finally: proceeding 
the Trustees propose to consult the Corporation with a view 
of ascertaining if a municipal guarantee could be obtained in 
order that the new scheme might be financed more cheaply. 

Workington Dock.—The Bill authorising the construction 
of a new dock here, which had already passed the House of 
Lords, was sanctioned by the Commons Committee after 
hearing evidence against the Bill from the London and 
North-Western Railway Company, who objected to the 
Corporation subscription of £50,000; and to the company 
providing their own railways; and from the Cleator and 
Workington Company, on the ground of unfair competition. 


height. The inside diameter of the shaft at the top is 9ft. 
The total weight of the shaft and foundations is about 
1700 tons. The firebrick lining is continued up the shaft for 
a distance of 60ft., the thickness being Qin. at the top and 
14in. at the bottom, the maximum air space being 44in. and 
the minimum l1jin. The boiler-house plant at present in- 
stalled consists of three Babcock and Wilcox water-tube 
boilers, each capable of evaporating 10,000 lb. of-water per 
hour at 160 lb. pressure. The grate area of each boiler is 
51 square feet, and the heating surface 2852 square feet. The 
boilers are of the double-drum type, the two drums being 
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Fig. 1-CHEVALET DETARTARISER 


each 23ft. Tin. by 3ft. 6im., and connected by a cross drum 
fitted with one main Tin. stop valve mounted on the toy. 
Each boiler contains 126 4in. tubes. The economisers are 
not at present installed, but provision has been made in 
building the main flue for installing them in the future. 
There will be four economisers, each consisting of 96 tubes. 
The boilers are fed by two Evans’ horizontal ram 
umps, the steam cylinders being 6in. and 10in., the ram 
ing 5gin., and the stroke 12in. The feed-water is 
heated by two Chevalet heater detartarisers, which ex- 
tract the scale from the water, and in doing so heat 
it to 212 deg. Fah. by means of the exhaust steam from 
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the excitet engines. These heater detartarisers, the use 
of which is comparatively new in electric lighting sta- 
tions, consist of a series of trays,- Fig. 1, in each of 
which the water comes into contact with the exhaust 
steam. The heat thus imparted to the water boils it, and 
freeing all the carbonic acid gas in solution, causes the car- 
bonate of lime to be deposited in the form of a soft scale in 
the bottom of these trays. The calcium sulphate is also 
deposited by mixing’common soda with the water as it enters 
the heaters. This combines with the sulphate thus :— 
Ca SO, + Na, CO; = Sear pa + Ca CO,. 
The sodium sulphate is soluble in the water, and the calcium | 


Fig. 4—PLAN OF GENERATING STATION 


carbonate is thrown down in the heater tray. The sodium 
sulphate is prevented from concentrating in the boilers by blow- 
ing them down occasionally. The scale is very easily removed, 
the trays being lifted up by the traveller immediately over- 
head, and run on to a platform which forms the ceiling of 
the pump-room. Here they are lowered and stood on 
edge and cleaned out in a few minutes. One of these heaters 
can easily be cleaned‘ and set to work again in a morning. 
The oil in the exhaust steam, which might otherwise prove a 
nuisance, is extracted by a separator before the steam enters 
the heater, and what little does remain is thrown down with 
the scale in the heater trays. -No trouble is experienced 


owing to oll being catried over with the exhaust steafi). 
Immediately over these heaters is placed a water tank, 
16ft. Gin. by 24ft. by 4ft. This is supplied from the water 
company’s main, and is provided with an indicator, fixed in 
the 7 ee house, to register the height of the water in the 
tank. 

The systems of pipe work in use at this station are 
interesting on account of the flexibility obtained by the 
arrangement of valves and interconnections. The system 
adopted consists of a ring main placed vertically against the 
boilér-house wall. The boiler branches enter the lower part 
of the ring immediately over pockets, at the bottom of which 
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a drain is fixed which is connected to a steam trap, and so 
kept free from water. The engine branches are taken off the 
top half of the ring and through the engine-room wall 
straight to the engines. This system, while giving flexi- 
bility to the steam ring, is entirely devoid of water troubles, 
and, moreover, as all the valves are within sight of anyone 
operating any one valve, mistakes such as sometimes occur 
with ring mains are here entirely avoided. The valves are 
all of Hopkinson’s make, and are in every case fitted 
with a small bye-pass. The two horizontal steam mains are 
connected at each end by a semicircular steel bend. 

The system of jointing in use consists of a ring of 
copper, ;'s1n. thick and jin. 
wide, placed between the 
faces of flanges ~which are 
screwed and welded on to 
the pipe, and then’ turned 
dead true. The joint is 
tightened up by means of 
bolts placed through cast 
iron collars which are loose 
on the pipes. This form 
of jointing gives excellent 
results, and reduces the re- 
fairs to pipework to a 
minimum. The feed piping 
System consists of a 4in. 
ring feed main, with the 
valves and suction pipes so 
arranged that either half 
of the ring can be used 
for hot or for cold feed. 
Throughout al! the pipe- 
work in this station there 
is no one joint which, were 
it to give out could under 
any circumstances cause a 
failure in the continuity 
of the current supply. 

Having now dealt with 
the boiler-house plant, we 
will proceed with the 
engine-room plant, which 
is the more interesting on 
account of its two-phase 
alternators. Briefly the 
engine-room plant may be 
divided up into two sets. 
First, the high-speed en- 
gines driving the direct- 
coupled “ day load” alter- 
nators and their exciters ; 
and, secondly, the larger 
slow - speed horizontal 
engines driving fly-wheel 
alternators, which latter 
are excited by continu- 
ous-current dynamos driven 
by separate high-speed engines. There are two “ day 
load” sets, each consisting of a Bellis high-speed com- 
pound engine and a Johnson and Phillips two-phase 
alternator and exciter running at 375 revolutions per minute. 
We illustrated these engines in our issue of July 20th last. 
The diameter of the high-pressure cylinder is 12in., of the 
low-pressure cylinder 20in., with a stroke of Q9in., the 
brake horse-power is 190, and kilowatts 125. The ap- 
proximate weight of each combined plant is 17 tons. 
The engines are ,fitted with Bellis’ usual system of 
forced lubrication in an enclosed crank chamber. The 
alternators are of the fly-wheel type, and were built by 
Johnson and Phillips, giving at normal speed 3000 volts 
on each phase. The coils in the armature, which is 
stationary, are wound in slots in the iron core, each coil 
being enclosed in a micanite tube. Ring lubrication is used 
on the alternator bearings. Each machine has its own 
exciter coupled on to the end of the alternator shaft, and 
each exciter is capable of supplying sufficient current to 
excite both day load sets should such an emergency arise. 

The heavy load plant at present consists of two Clench 
engines with fly-wheel alternators, also built by John- 
son and Phillips, running at 90 revolutions per minute. 
The indicated horse-power is 450. They are cross-com- 
pound horizontal engines, the cranks are overhung, the 
crank dise being keyed and shrunk on to the shaft. The 
following are the principal dimensions of these engines :— 
High-pressure cylinder diameter 19in., low-pressure cylinder 
diameter 37in., stroke 38in., indicated horse-power 400, 
approximate weight of engine is 20 tons, approximate 
weight of fly-wheel, 17 tons; diameter of piston-rods, 3$in.; 
diameter and length of crank pin, 6in.; diameter of shaft 
in journal, 103in.; length of journal, 2lin.; diameter of 
shaft in fly-wheel boss, 13in.; length of journals, 24in. 
The piston-rods are extended to form a tail-rod and 
thus minimise the wear on the cylinder liners. The valve 
gear for steam admission on both the high-pressure and 
low-pressure engines is worked by a trip motion, and it is on 
this trip that the engine governs, the governor being dead 
weight, and being also adjustable by hand while the engine is 
running. The exhaust valves on both cylinders have a direct 
motion, and are a modification of the ordinary sliding-grid 
type. All valves and the governor are driven off a secondary 
motion shaft, which is itself driven off the main shaft by 
worm gearing enclosed in an oil bath. The beds of the 


engines are formed of heavy box castings, with hand holes for | 


all holding-down bolts. 

The alternators.are wound in the same way as the day load 
sets. There are 64 coils in each phase making a total of 128 
coils in each machine. The diameter of the fly-wheel to the 
edge of the field magnets is 11ft. 10}in., the number of field 
magnets is 64, the approximate weight of each alternator is 
30 tons. The field magnets are bolted on to the periphery of 
the fly-wheel. The peripheral speed of the poles of the mag- 


nets is 59ft. per second, and the periodicity of the alternators | 


is 50 complete cycles per second. Steps are provided down 
into the alternator pits, so that in case of a coil burning out 
it can be replaced easily and without loss of time. 

The exciting current for these alternators is supplied from 
separately-driven exciters, of which there are two, each being 
capable of supplying the exciting current for all the machinery 
that will be contained in the present building. The dynamos 
were made by Johnson and Phillips, and are 50 kilowatt 
sets, and run at 100 volts. The engines are high-speed 
compound Alley and McLellan enclosed type engines of 
75 horse-power, diameter of high-pressure cylinder Yin., dia- 
meter of low-pressure cylinder 14in., stroke 8in., speed 470 
revolutions per minute. The dynamo bearings are lubricated 
by means of rings in oil boxes, while the cranks of the engines 


enclosed in the crank chamber are provided with splash 
lubrication. The oil in these crank chambers is cooled by 
means of cold water supplied from the water company’s 
main, which after passing through the crank chamber is 
delivered into the feed-water tank. 

Figs. 2, 3, and 4 show plans and section of the engine and 
boiler-house. The engine-room is provided with a travelling 
crane by Carrick and Ritchie, capable of lifting 30 tons, so con- 
structed that all fhe motions can be controlled from the engine- 
room floor level, thus doing away with the necessity of mono- 
polising one man’s labour. The traveller runs on gantry rails at 
a height of 23ft. 6in. above the engine-room floor level, and 
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Fig. 5-SYNCHRONISING SWITCH 


is supported on arches on one side, and on steel stanchions 
and rolled steel joists on the other. The engine foundations 
rest on the concrete float, and the engine-room floor is com- 
posed of girders and concrete. The space round the founda- 
tions is thus left clear, and all exhaust and drain and other 
pipes are supported from the engine-room floor by means of 
slings. Arrangements have been made for the installation of 
condensing plant, which was to have been placed in the base- 
ment. The basement is drained into a sump fitted with 
non-return valves to prevent any water entering at high 
tide. 

The engines at the present time exhaust into atmosphere, 


one being on each phase, the other pole of each phase being 
connected to earth. After passing through these two fuses 
it goes through a double-pole switch and through two 
ammeters on to the bus bars. Energy sent out to the mains 
is registered on Thomson-Houston primary watt meters on 
the earthed leads. There are at present four in use. 

Units generated by the two day load sets are registered 
on two 50 ampéres T.H. primary watt meters, which, by 
means of a small auxiliary bus bar are kept independent of 
the 250-ampére meter which registers the output of 
the larger alternators. They are all connected between the 
machines and the earthed bus bars, but to ensure absolute 
safety each is fitted with an isolating plug switch so that 
they may be inspected or cleaned if necessary without being 
removed from the switchboard. The normal full load output of 
the day load sets is 22 ampéres, and the larger meters do not 
come into operation until the current exceeds that amount, 
so that the sum of the readings of all these meters should 
represent accurately the total units generated. Each feeder 
panel carries two ammeters, a double-pole switch, and 
two single-pole fuses. 

The synchronising connections are arranged in duplicate, 
one synchronising transformer being placed on each phase. 
The act of synchronising is only performed on one phase, so 
that the second transformer is merely a stand-by. The 
machine switches, as will be seen from the drawing—Fig. 5 
—are so arranged that it is impossible to close any switch 
until both the plugs energising the synchronising trans- 
formers have been inserted, so that the only machine that 
can be put into parallel is the one synchronised. Two other 
plugs, energising the bus bar halves of the synchronising trans- 
formers, are then inserted on the synchronising panel, and a 
lamp and volt meter are provided in the usual way, to give the 
indications of synchronism. The machines are first 
paralleled on a four-pronged plug switch on the synchronising 
panel, and the main alternator switch of the machine thus 
put in is then closed; it is, in fact, the only one that can be 
closed. These switches are also fitted with an arc blow-out. 
Mounted on the machine panels are the necessary rheostats 
for regulating the fields in the alternators. These, on the 
day load sets, are arranged so that one makes a slow adjust- 
ment—being placed on the shunt of the exciter field—while 
the other, being placed in series with the alternator field, 
makes a rapid adjustment. These two are so proportioned 
that the whole of the first is equal to one step of the second. 
The voltage can by this medns be regulated to within half a 
volt on the lighting network. 

The main sets themselves, on the other hand, are only pro- 
vided with one rheostat, the second being placed on the exciter 
panel. Each main set is, of course, provided with the necessary 
field-breaking switch having carbon breaks. The extiter panel 
controls both exciter sets, being provided with a double-pole 
switch and ammeter for each, and a volt meter for the 
two. There are also mounted on the same panel field 
regulating rheostats connected up in series with the field of 
each exciter. Mounted on the synchronising panel are elec- 
trostatic volt meters on the bus bars and the machines, and 
a multicellular electrostatic ammeter by means of which the 
voltage or current at any sub-station may be read. This 
instrument is also provided with a maximum indication 
register, so that the output from any sub-station or any 
feeder may be recorded automatically. 

All the instruments on the switchboard are mounted on 
marble panels, and the panels themselves are carried by a 
substantial steel L framework. The gallery is composed of 
steel H girders and concrete, this being covered with in. of 
asphalt and then 1}in. of granolithic cement, thus forming 
an insulated floor. On this floor are placed rubber mats to 
give still greater protection to the switchboard atten- 
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two outlets being provided, one at each end of the engine- 
room. The steam for the heaters is taken off one of the 
outlets, a back-pressure valve being provided to automatically 
keep a pressure of 6in. to 18in. of water on the exhaust 
steam in order to force it through the water in the heater 
trays. Valves are placed in the main exhaust, so that some 
of the engines may be exhausting to atmosphere, while 
others are exhausting to the heaters or to condensers. 

The output of the station is controlled from a switchboard 
situated at one end of the engine-room on a gallery 14ft. 
above the floor level. The machine panels are on the left- 
hand side, and are separated from the feeder panels on the 
right by the exciter panel and the synchronising panel. The 
output from each machine goes direct through two fuses, 
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Fig. 6—DIAGRAM OF FEEDER CURRENT MEASURING CONNECTIONS 


dants. In addition to these precautions all high-tensiott 
apparatus is placed at such a height above the ground that it 
is quite impossible for any one to touch it accidentally. It 
is also important to note that no metal parts of swit¢hes or 
fuses carrying current can be touched when they are alive. 


No part of the metal of the switches is alive until the switch . 


is closed, and then the contact pieces are buried in the marble 
of the switch panel. 2 
The provision of a transformer on each phase enables each 


phase to be tested for synchronism whenever this becomes - 


necessary affer a machine has been disconnected or over- 
hauled, thus making certain that the connections are correct. 

The area that ‘this company. supplies covers 17 square 
miles, and embraces a population of 250,000. The cables, 
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which are of the British Insulated Wire Company’s manufac- 
ture, are of the concentric type, insulated with impregnated 
paper, and covered with lead served under hydraulic pressure. 
The cables are laid on the solid system in earthenware 
troughs filled in solid with bitumen. They were tested after 
laying with an alternating pressure of 6000 volts between the 
conductors, and 2500 volts between the conductors and earth. 
There are at present eight cables leaving the generating 
station, fouron each phase. These are divided up as follows :— 
One pair to Westcombe-hill sub-station, one pair to Concert 
Hall sub-station, and one pair to Croom’s-hill sub-station, 
the other pair making connection as spare cables to each of 
the above sub-stations. The output from the station is 
delivered to the sub-stations at 3000 volts. The outer con- 
ductors are in every case connected to the earth bar on the 
main switchboard. The continuous-current district covers 
the whole of Greenwich. Current is supplied from the 
generating station at Blackwall Point to two of the sub- 
stations above referred to at Westcombe-hill and Croom’s-hill 
respectively. These sub-stations at present contain two 
motor generators each, and supply current to low-tension 
distributors on the three-wire system, a voltage of 500 volts 
being maintained across the outer conductors. 

At Westcombe-hill sub-station, which supplies Westcombe 
Park and the district round, there are two motor generators, 
each consisting of a two-phase motor and two continuous- 
current generators, one coupled to each end of the motor. 
The supply from the generating station is brought by a pair 
of concentric.cables to the high-tension switchboard, another 
pair acting as spare cables for use in emergency. These 
cables pass directly into fuse plugs and thence through two 
double-pole switches and another set of fuse plugs to the 
motor armature. These double-pole switches are connected, 
one to the inners and the other to the outers, thus the circuit 
can be broken on the outer conductors, which as already stated 
are connected to earth. The motor is connected up to a 
resistance in the usual way. The low-tension switchboard 
possesses no unusual features, but is similar to the dynamo 
and feeder panels of a continuous-current station. Provision 
is made for the addition of another motor generator at this 
sub-station. 

At Croom’s-hill sub-station, which supplies the district 
round Greenwich Park, the arrangements are very similar, 
with the exception that this sub-station is a larger one than 
that at Westcombe-hill, and that provision is to be made in 
the immediate future for the supply of current to the South- 
East Metropolitan Tramway under the Order which they 
have obtained this session. The plant at present installed is 

‘ the same size as the plant at Westcombe-hill sub-station. 

The low-tension distributors from these two sub-stations are 
interconnected, so that each can supply the other if 
necessary. 

The system of distribution adopted in the alternating- 
current area calls for no special mention, and only differs 
from that of an ordinary low-tension alternating network in 
that the distribution on any one side of a road is always on 
a different phase to that on the other side, so that two-phase 
motors may be used in any part of the district. To facilitate 
balancing, the electrostatic ammeters above referred to have 
been introduced. This apparatus, which for want of a better 
name we have called an electrostatic ammeter, is a Kelvin 
electrostatic volt meter, and under normal conditions is used 
as such, but by means of a separate small transformer, in 
series with the outer of each of the four cables, the current 
going out to each feeder may be ascertained. The secondary 
of each of these transformers may be connected in turn to 
the volt meter terminals by ordinary wall plugs, as shown in 
Fig. 6, and it will be seen that the electromotive force 
across the terminals of the secondary windings is proportional 
to the current passing through the feeder. These trans- 
formers are furnished with three windings, so that readings 
may always be obtained at the best part of the volt meter 
scale, but the normal position of the transformer switches is 
such that the smallest of the three readings per ampére is 
obtained. This is merely a precautionary measure adopted 
to prevent damage to the instrument in the event of its being 
left. connected all night by mistake. 

Each of the sub-stations is connected to the generating 
station by two or more pilot wires, and as the actual current 
in the series windings of these series transformers is 
negligible, they—the pilot wires—are used to show by means 
of the switchboard multicellular the output in ampéres on 
any feeder in the sub-stations, no correction being necessary 
for C?R losses on the pilot wires. The maximum indication 
register is a simple attachment by which the maximum out- 
put on the feeder during the night is ascertained ; it consists 
of a second pointer moved by the volt meter index in one 
direction only. 

The introduction of these series transformers into the sub- 
stations enables the ampére readings to be very accurately 
taken on the volt meter, and only the one instrument is 
necessary for any number of feeders. It will, of course, be 
clear from the diagram of connections—Fig.6—that the pilot 
volt meter on the generating station switchboard is ordinarily 
used to ascertain the volts on the low-tension bus bars of 
either the direct or alternating sub-stations. The feeders to 
all the other four sub-stations in the alternating-current area 
are taken from the Concert Hall sub-station. The low-tension 
distributors from each sub-station are so planned that they 
can be connected together at certain points, so that in case of 
necessity one sub-station can be made to help another. 

We observe that the system of supplying the wiring and 
fittings for six “free” lights now in operation at the House 
to House Company, and recently introduced into the South 
London Company, has been adopted, but we are inclined to 
think that it will be difficult to induce consumers to extend 
their six-light installations. 

No doubt a great many people who would not otherwise 
become consumers are tempted by the six “free ” lights, but 
it is doubtful whether, having induced the company to supply 
at their own expense the six lights they are most anxious to 
have, they will be so far convinced of the advantages of 
electric light that they will at their own expense put in wiring 
and fittings in pe! other rooms in the house. It would 
appear to us that the effect of this half-hearted attempt at 
free wiring will be to emphasise the peak of the load curve, 
because most of the six-light installations will come on simul- 
taneously, while at the same time no inducement is offered 
to the consumer to take electricity for the lamps in passages, 
basement, and bedrooms, which after all are far more re- 
munerative to the supply company. 

_ The Blackheath Company is charging 6d. per unit for 
lighting, and inasmuch as this is equivalent to gas at 3s. per 
1000 cubic feet, people who have electric light in their 
principal rooms will probably be content to use gas at 2s. 8d. 
—the price charged by the local gas company—in the 
kitchens and bedrooms, &c. &c. This is, however, no doubt 


a matter in which the company will be guided by practical 
experience, although we should have thought that at this 
period of the history of electric supply there should be 
sufficient experience to indicate the most profitable policy in 
any district in London. The company’s area, embracing as 
it does such districts as Greenwich, Woolwich, Lewisham, 
and Charlton, should have an enormous field for the supply 
of power, but the demand must be created by offering elec- 
tricity at a price which will compete favourably with gas or 
steam. If some steps are taken to prevent the overlapping 
of the power and the lighting loads, there appears to be no 
reason why electricity for motive power should not be sup- 
plied at 14d. per unit. So many cases exist in which current 
is supplied profitably at 1d. for power purposes, cr, indeed, 
any long hour consumers, that there would appear to be no 
necessity—or shall we say excuse—for throwing away oppor- 
tunities, by offering to supply power at 3d. 

The station was designed and carried out under the super- 
vision of Mr. Reginald P. Wilson, to whose courtesy we are in- 
debted for the above details and for the drawings we are enabled 
to reproduce. We may, however, perhaps be able to offer 
some few criticisms on several points. The size of the 
chimney appears to be excessive, and the position is such that 
a very large expenditure has been incurred in providing for 
the economiser inside the boiler-house, and a similar ex- 
penditure will be involved again when the next extension of 
the boiler-house is built. There appears to be no reason why 
the buildings should be set back so far from the wharf front. 
The foundations depend for their security on piles, and 
could, therefore, have safely been put within a few feet of the 
water. By this means the cost of the coal conveyors and the 
actual cost of handling coal with or without coal conveyors 
would have been reduced, and the condensing arrangements 
would have been to some extent facilitated. 

The fact that the engines do not run condensing we have 
already alluded to, and Mr. Wilson’s views on the subject of 
cheap supply to long hour consumers are so familiar to central 
station engineers and to readers of the electrical journals, 
that it would be useless to us to add anything to what he has 
already said with a view to inducing the directors to supply 
power at a reasonable price. 


A YEAR’S WORK AT THE MINT. 


THE annual report of the Deputy Master and Comptroller 
of the Royal Mint has lately been issued, and is, as usual, an 
exceedingly interesting document. -Not only the operations 
of our own home and colonial Mints are described, but, so far 
as could be ascertained, those of the whole world. The report 
is thus a current history of coinage in general, and if the 
progress of nations me be inferred from the increasing 
amounts of money they have in circulation, the condition of 
most of them must be steadily improving. 

The most striking feature of the report of the Mint during 
1899 is the extraordinary amount of work performed. So far 
as the number of pieces struck is concerned—and this, we 
presume, is the best measureof the work of a Mint—it exceeded 
the output of 1898, which was itself a record year, by nearly 
50 per cent. The total number reached the huge sum of 
144,823,124 pieces, but of this nearly one-third, viz., 44,218,954 
was for Hongkong, chiefly in silver 5 and 10-cent pieces. So 
busy, however, was the Mint, that 20 million blanks for this 
coinage had to be prepared by the Birmingham Mint Company, 
although they were really struck at Tower-hill. The number 
and variety of the places for which money is coined in London 
is very great, and the amount taken seems steadily increasing, 
in spite of there being Mints at nig Melbourne, and Perth, 
in Australia, and others at Bombay and Calcutta. 

Of the nominal value of gold coins of English currency 
issued during the year, viz., £8,520,311, about one million 
remained on hand in the Mint strongholds, the sovereigns 
coined being £7,515,978. This large sum has, however, twice 
been exceeded when special re-coinages were being carried out. 
The amount issued represents no less than 67 tons of gold. 
The supply of gold necessary for the work consisted mainly 
of ingots, but 457,000 oz. out of 2,534,000 were light coins, 
withdrawn from circulation and melted down again. This 
light gold, nominally representing £1,800,000 in value, was 
actually worth, as material, about £19,000 less. Deducting 
its nominal value from the amount of gold coin issued, plus 
£270,000 received in Australian sovereigns, the net addition 
to the gold currency in 1899 was £6,990,311, or, roughly, 
seven millions sterling. 

The restoration of the gold coin of the present reign was 
begun in 1892, when so much of it had become badly worn 
that over sixteen millions worth was withdrawn. This 
amount has been steadily declining, as the re-coined material 
has leavened the mass of gold in circulation. From the 
same reason, the average deficiency in value of the withdrawn 
coins is diminishing. This is especially striking in the case 
of half-sovereigns. In 1892 these were practically only worth 
9s. 9d. each when called in, but last year their average defi- 
ciency was byt 1°604d. each. The half-sovereign is found to 
be an expensive coin as regards wear and tear; in fact, both 
in 1892 and 1893 it had got to be nearly 3d. light when with- 
drawn, whilst the sovereigns were 2°631d. and 2°705d. deficient. 
Last year they were only 2°206d. short of full value. 

Every now and then the loss of gold by wear and tear is 
made up by purchasing an equivalent amount through the 
Mint brokers, and is paid for by the sale of Consols standing 
to the credit of the Coinage Fund. Last year the price given 
was, including brokerage, £3 17s. 93dper ounce. Roughly 
speaking, the amount of Consols now at the credit of the 
fund is about £250,000. The Mint is a highly profitable insti- 
tution, as well as one of indispensable usefulness. Last year 
its excess of receipts over expenses was practically £790,000, 
a sum greatly above the average, which during the last 
twenty-eight years has been £192,000 a year. This includes 
five years of small deficits. The Mint also executed 100,000 
blanks for a gold coinage for Ecuador, to be struck by the 
Birmingham Mint Company. The “ millesimal fineness ” of 
this gold was only 900, our own being about 916°5. 

No other gold coins than sovereigns and half-sovereigns 
were struck at the Mint, but the variety of silver moneys for 
Imperial and colonial purposes was considerable. Of our own 
familiar kinds of silver coins, shillings were much more 
largely turned out than any sort, the quantity being, roundly, 
11 million pieces. About 8 millions of sixpences ran these 
a good second, whilst the eleemosynary threepenny bit 
comes next, of which 6} millions were made, the total value 
of the Imperial silver coinage of 1899 being over £1,623,000. 
Many colonies took a lot of silver, Canada, Ceylon, Hong- 
kong, Mauritius, Newfoundland, and the Straits Settlements 
requiring many millions of 5, 10, 20, and 50-cent pieces. 
None of these countries have Mints of their own. A large 


number of colonies, some of a very small kind, use our ster- 
ling coinage and received supplies through their agents. This 
amount was much larger than usual, £837,025, and indicates, 
of course, steadily increasing trade. The colonial demand 
for shillings was very active, whilst the United Kingdom 
more readily absorbed crowns, half-crowns, and sixpences. 
Where the demand for so many threepenny pieces came from 
is not stated. It would be rather interesting to know. The 
value of the silver coin withdrawn from circulation in the 
United Kingdom as light was £386,200. This included 
£50,000 worth of double florins, or four-shilling pieces, now 
no longer made and being steadily called in. Being nearly 
new, the condition of these coins was so good as to greatl 
diminish the average deficiency on the silver pieces of all 
kinds—in fact, their actual value was within £200 of the nomi- 
nal worth, viz., £49,809 2s. 8d., instead of £50,000. No great 
amount of colonial silver came in for re-coinage, less than 
£27,000 worth. The net result of the coinage operations in this 
metal was that 180 tons of standard silver were used. A 
huge quantity of bullion had to be purchased, no less than 
4,874,442 standard ounces, costing well over half a million, 
at 273d. per ounce. This price, with the exception of that 
paid in 1898, which was one farthing cheaper, is the lowest 
ever paid, and is less than half the value of thirty years ago. 
As the price of silver has gone down, so has the Mint’s profit 
on coining it gone up. In 1870 this was only some £9000; 
last year, had the same mode of reckoning the Mint’s 
expenses been kept up, it would have been over £650,000. 
For alloying the vast mass of silver used £1930 was expended 
in the purchase of copper. At the quaint old ceremony of 
the Trial of the Pyx, held by a jury of the Goldsmiths’ Com- 
pany on July 5th, 1899, the millesimal fineness of the silver 
coinage was found to be 925-33, as the average of one’ sample 
of each of the kinds of silver money now used in the United 
Kingdom. 

Atthis most useful function samples of the coins made 
during twelve months are weighed to ascertain if they are 
within the “ remedy,” or variation allowed by law. They’are 
then cast into an ingot, which is assayed and compared with 
the composition of a “trial plate” made by the Mint, but 
kept now by the Board of Trade. Owing to the last plates, 
made in 1873, having been nearly cut up at successive trials, 
new ones were made last year. Their preparation was a long 
and laborious process, endless trials being made as to the 
best mode of ensuring perfect equal quality throughout 
the plate. No fewer than nine castings were made before 
the bars were sufficiently even in quality, but success was 
at last achieved, a gold plate 27in. long and 6jin. wide being 
rolled, cuts from all parts of which showed that its composi- 
tion only varied 35455 of the mass. Still more trouble was 
experienced with the silver trial plate; but after thirty-one 
castings, made with mculds of different heats and thick- 
nesses, had been made, tne method of 1873 had to be adopted 
again. This was to cast a large mass of metal and detach « 
portion of it, which proved to be of approximately uniform 
standard. The different cooling points of the metal and its 
alloy constitute the great difficulty. After all this labour, 
Sir William Roberts-Austen, Chemist and Assayer of the 
Mint, thinks it impossible to obtain plates of standard gold 
or silver that shall be absolutely uniform in quality. He 
considers that, if retained, they should only supplement 
plates of pure metal, by which the standard fineness of the 
coinage should be tested. This system has been followed, in 
addition to the use of the trial plates, since 1870, when it 
was introduced by Sir William himself. New “ fine plates” 
being required, two were made in 1899—one of gold, the 
other of silver. In both cases the method adopted was that 
of electro-deposition, the gold plate being produced y5;'s55 
finer than the old one. This means that its fineness was 
999-98, against 999-95. It is not surprising to find that 
Professor Dewar reported it to be the purest gold he had 
ever examined. The silver “fine plate” was got rssy00 
purer than its predecessor. Upwards of 1800 assays were 
made in the course of producing these “trial plates” and 
“ fine plates.” 

Of bronze money for the Imperial coinage no fewer than 
42,413,686 pieces were struck. Nearly 264 millions of these 
were pence, but the humble farthing accounted for nearly 
4 millions, worth only £4025. The total value of the bronze 
coinage was £139,421, and the weight issued, but not neces- 
sarily all struck in 1899, was 3823 tons. Canada took 
2,400,000 and Hongkong 1,000,000 of bronze cents. To meet 
these enormous demands the Mint authorities purchased 
270 tons of bronze blanks from the Birmingham Mint, yet had 
to continue at work during the usual holidays, and even to 
work overtime till 9 p.m. for the last seven weeks of the year. 
Extra hands were engaged, and Saturday half-holidays dis- 
appeared. The “ telling” or counting, and packing for 
dispatch, of such great quantities was also a serious strain 
upon the personnel of the Mint. A great deal of the 
“telling ” is done by an automatic machine, which dealt with 
92? million coins, but nearly 40 millions of small denomina- 
tions had to be counted by hand. In all, 658 tons of coins 
were “ told” in the Mint office. 

The labours of this unobtrusive, 7 immensely important 
public department, do not end with money-making; medals 
and clasps are also turned out in quantities. In all 34,583 
medals were struck, largely for the Soudan War of 1898. 
Certain learned bodies and institutes were also provided with 
medals from the Mint, the Royal Society and the Royal College 
of Surgeons taking amodest two apiece. A remarkable special 
of work of the year was the new Great Seal. The report 

as engravings of both sides of it. It was designed by Mr. 
De Saulles, engraver to the Mint, and is a very beauti- 
ful work of art. One side represents her Majesty, 
crowned, seated, and —_—_ in front, with St. George and 
St. Michael in the background, on either side. The 
“ Counter-seal,” or reverse of the huge medal, shows the Queen 
in her youthful days, mounted on a palfrey and facing to the 
left. Below is the sea, with an ironclad and a sailing vessel. 
The general treatment is that of the Renaissance. 

The report is admirably indexed, and contains, besides sub- 
sidiary reports from the Australian branches of the Royal 
Mint, a wonderful amount of information about coinages in 
general. 


Gop Coast Rattways.—Considerable activity is being shown at 
the present time in connection with the construction of these 
railways, and in order further to yey wees colony of the Gold 
Coast, it has been decided to extend the Sekondi-Tarkwa Railway, 
now approaching completion, to Kumasi, and for this e an 
ro special survey party will shortly be organised Shelford 
and Son, in London, to proceed to the colony early in ber to 
undertake the survey and staking out of the line during the dry 
season. The country in which the party will be occupied is some 
distance from the coast, and bears the reputation of being almost 
free from malarial fever. 
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WAR MATERIAL AT THE PARIS EXHIBITION. | In Chicago it was Krupp; in Paris, Vickers. In the 
latter there is also a pavilion for Liege small-arm 
makers, none of whom we remember in Chicago. We 


y without question | notice this broad fact the more because it suggests that | 3 ] 
there would be little chance of war material figuring in | (See Fig. 1). This is a much more powerful piece, with 


ly to be accounted | exhibitions opened at shorter intervals of time than arrangement for recoil and recovery. The mounting con- 


No. I. 
Wirnovut question there is a as a display of war 
material in the Exhibition, and equa 
many of firms of. highest reputation are conspicuous by 


their absence. This, no doubt, is part 
seven years. One fea- 


' ture can hardly fail to 


37 mm. gun, 20 calibres long, on non-recoil pillar mount- 

ing, worked by a single man at the rate of from 25 to 30 

rounds per minute. This piece is used.in fighting tops. 
(2) Quick-firing 37 mm., 35 calibres long, model 1897. 


server, namely, the 
prominence given to 
|urmoured mountings 
| for land defence in 
| foreign exhibits, see- 
‘ing that in England 
we hardly concern 
| ourselves with them. 
|Our coast defences 
| have been, in a mea- 
| sure, provided many 
| years ago, and any 
| additions or alterations 
now made, chiefly re- 
late to armaments 
rather than armour, 
while we doubt if a 
single armoured shield 
exists for inland de- 
| fence in the British 
Isles. Consequently, 
the kind of shield to re- 
sist prolonged breach- 
ing attack from guns 
limited weight— 
| that is, a shield where 
|toughness is every- 
| thing—is with us 
; almost hypothetical, 
and it is a new sensa- 
tion to see such shields 
presenting themselves 
/in whole families in 
for by the fact that war exhibits suffer from special | the exhibits of foreign 
ewses which cripple their scope. For example, few establishments. 
Powers care to have their newest service pattern of field| Several manufac- 
guns or guns and mountings of any class exhibited, so | turers of war material have exhibits, both in the building 
that something which is not exactly the pattern which has | for the ‘“‘ Armées de Terre et de Mer,” and the ‘ Grosse 
met with fullest approval is commonly the best that may be | Metallurgie.” 
expected. This may certainly so nearly resemble the ser-| One characteristic is the fewness of the projectiles ex- 
vice pattern as practically to represent jt, but it may also hibited after firingatarmour. Nothing proves excellence 
more completely than 
such projectiles. Holt- 
zer and Firminy cer- 
tainly show some, but 
in nearly all cases 
the impact has been 
against ordinary steel 
such as would not now 
be employed as ar- 
mour. Clearly, the 
hard-faced armour now 
made on Krupp’s pro- 
cess, and the like, may 
be said to have gained 
ground greatly on the 
gun attack, as is seen 
in the extended area 
and decreased thick- 
ness of the armoured 
sides of all more recent 
designs. The order in 
which we review the 
exhibits is not the 
most symmetrical, be- 
ing to some extent 
governed by the fact 
that delays occur in 
the makers’ supply of 
the photographs pro- 
mised. We may, how- 
ever, begin with the 
first exhibit in the 
buildings for the 


Fig. 1—HOTCHKISS Q.F. 37mm. (1.46in.) GUN. ON 
AUTOMATIC MOUNTING, MODEL 1897 


Fig. 2—HOTCHKISS Q.F. 57mm. (2°24in) GUN, ON ELASTIC MOUNTING 


be wide of the mark. Thus special elements of trouble | Armées de Terre et de Mer. 
and uncertainty are introduced. Then, again, makers | ss 
are naturally shy of giving away devices which are the HOTCHKISS—PARIS. 
offspring of ingenuity and based on hardly-bought ex-| As already said, this firm enjoys the distinction of being 
perience and work. This is true of all branches of manu- | the only prominent ordnance exhibitors at both Chicago 
facture. It is specially the case with guns, where | 
experiments entail great expense. Thus it is not 
wonderful that firms question whether the gain of | 
exhibiting their manufactures, which is of a general | 
and uncertain character, repays them for the expense | 
and trouble involved. It is to be noted that 
the Paris and Chicago war exhibits almost form | 
complementary lists. Thus, to take armour - plate | 
makers at Chicago, besides the American firms of | 
Carnegie and Bethlehem, were Krupp and Brown; | 
while in Paris, besides the French firms of St. Chamond, | 
Marrel, Chatillon, Commentry, and Schneider, are | 
Vickers and Terni. With the exception of some photo- 
graphs exhibited by Bethlehem in Paris, then, it appears | 
that while no firm sent exhibits to both Chicago and 
Paris, almost every well-established armour maker is 
found represented in one of the two lists. The same 
thing will be found more or less throughout, thus Elswick 
exhibited as warship builders at Chicago and not in 
Paris, while the Thames Ironworks exhibits in Paris 
and not, so far as we remember, at Chicago. The 
Spanish Government exhibited largely in Chicago; the 
Russian Naval Department in Paris. Hotchkiss, indeed, 
is distinguished by large and prominent exhibits in both 
Chicago and Paris, but this is the less remarkable seeing 
that this firm has large establishments in the States and ! adopted in the armaments of almost all Powers, both for 
in Paris. | naval and coast service. The calibres run from 65 mm. 
In each Exhibition on foreign maker of ordnance | to 87 mm. (2°57in. to 1: 46in.). 
and armour built a special pavilion for guns and armour. 


Fig. 4—HOTCHKISS Q.F. 75mm. (2'96in.) 


and Paris. Hotchkiss guns, as the makers state, are | 


Among the exhibits are the following:—(1) Quick-firing | 


Seay 
ow 


Fig. 3-HOTCHKISS Q.F. 57mm. (2°24in.) GUN, ON AUTOMATIC MOUNTING 
With Special Gear for Withdrawal of Piece from Port-hole 


sists of (A) cradle carrying a brake cylinder and recoil 
spring; (B) under carriage on which the cradle slides— 
the front of the brake piston is attached to it; (C) the 
pivot carrying the fork which takes the cradle trunnions ; 
(D) the conical base. The most characteristic feature of 
the mounting which first came in with the Hotchkiss 
mountings is the shoulder piece and india-rubber cushion. 
We are not now speaking of the gun breech fittings, &c. 

(3) Quick-firing, 47 mm., 80 calibres long, model 1897. 
This is simply a gun of greater power on a mounting 
resembling the last. It is worked by two men, and the 
rate of fire is given as from 20 to 25 rounds per minute. 

(4) Quick-firing 47 mm. (1°85in.) gun, 30 calibres long, 
and 40 and 57 mm. (1°57in. and 2°24in.), 40 calibres long, 
on elastic non-recoil mounting. - 

These are intended for decks of light cruisers and gun- 
boats whose structure will bear the shock of recoil. The 
object is simplicity ; there is enough elasticity in this 
form of mounting to provide for a recoil or spring of 
about two centimetres. The piece is fired against the 
shoulder, with a pistol lock and grip. There is a shield 
16 mm. (0°63in.) thick—see Fig. 2. 

(5) Quick-firing 47 mm. guns, 40 calibres long, and 
57 mm. (2°24in.) guns, 40 and 50 calibres long, model 
1897. The mounting provides for recoil and recovery. 
The rate of fire is from 15 to 22 rounds per minute. 

(6) Quick-firing 47 mm. (1°85in.) gun, 40 calibres, and 
57 mm. (2°24in.), 40 and 50 calibres long. In some cases 
it is necessary to close the gun port completely, both to 
keep the sea out, and also to protect the gun from injury. 
The mounting shown in Fig. 3, model 1897, is designed 
to satisfy this condition. The cradle and mounting 
resemble those above mentioned. The axis on which to 
swing round the mounting is at the end of bracket—see 
Fig. 3—where the latter holds round a vertical support 
or bolt. When in the firing position the bracket is 
fastened to the cylindrical pillar by two strong bolts. To 
withdraw the piece from the port the pins are pulled out 
and the gun and mounting is swung round on the axis of 
the bracket; then when the gun is clear of the port the 
bracket is brought back over the cylindrical pedestal and 
bolted with the gun inside, as shown in Fig. 3. This 
system could also be applied to guns of 65 and 76 mm. 
(2°57in. to 2°99in). 


LANDING GUN, CARRIAGE, AND LIMBER 


(7) Quick-firing 65 mm. gun, 48 calibres long, on recoil 


carriage, model 1897, firing from 15 to 20 rounds per 
minute. 


(8) Quick-firing 76 mm. gun, 50 calibres long, and 
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10 cm., 42 calibres long, on recoil carriage, firing from 
10 to 15 rounds per minute. - ; 
(9) Quick-firing 12 cm. (0°47in.) gun, on central pivot 
carriage, firing from 10 to 12 rounds per minute. Gren- 
fell’s system:of illuminated sights for night firing is em- 
loyed in Hotchkiss’ mountings. 

(10) Quick-firing 47 mm. landing field-piece, 30 calibres 
long, with a peculiar arrangement in the shape of a wheel 
or large light truck, which is inserted in the fork of a 
light bracket trail to enable the gun to be drawn about 
without its limber. This truck is taken out in action. 

(11) Quick-firing 76 mm. (2°99in.) field gun, 22 calibres 
long—see Fig. 4. This piece is designed to combine 
power with light weight. It is easily worked by hand 
while throwing a shrapnel of 4°55 kilos. (10 lb.) weight. 
The breech is closed with a horizontal wedge, and is fired 
either by friction or percussion. The carriage resembles 


that of the 47 mm. gun above described ; the wheel or 


(28) Semi-automatic 47°57 and 65 mm. (1°85, 2°24, 
and 2°60in.) guns. 

This resembles other semi-automatic gear, in the fact that 
on entering a charge the breech action is put in motion, 
and the breech closes itself ready for tiring. 


THE IMPERIAL RUSSIAN CRUISER BAYAN. 


Tur Bayan, which was recently launched at La Seyne, is 
in some particulars what she claims to be—a new type of 
armoured cruiser. She is novel in that many of her twelve- 
pounders are behind armour; but, after all, there might have | 
been some larger guns in fewer numbers, in which case this 
particular novelty would have nothing new about it. The 
other novelty is a matter of armouring that we refer to at 
ler gth below. a 


Fig 5—HOT CHISS AUTOMATIC MITRAILLEUSE ON FIELD TRIPOD 


truck mentioned is seen in the trail. It carries, however, 
two small ammunition boxes, each holding eight rounds. 
The recoil is checked by ropes, shown in Fig. 4, from the 
trail acting on the wheels. The limber has four ammuni- 
tion boxes, each containing eight rounds. The total 
number of rounds carried in gun and limber is 48. 

(12 and 18) Quick-firing 75 mm. (2°95in.),22 and 26 
calibres long. 

(14) Disappearing turret for 53 mm., 27 and 57 mm. 
quick-firing guns, 22 calibres long, for inland forts. This 
in its main features resembles similar designs—that is to 
say, in the arrangement of counterweight and level 
glacis plate, &c. It requires two men to work it. 

(15) Quick-firing 37 mm. (1°46in.) gun, 20 calibres long, 
specially light for rough work, specially for Africa. 

(16) 42 mm. (1°65in.) mountain gun. Weight, 55 kilos. 
(1214 Ib). 

(17) 76 mm. (2°99in.) mountain gun, 13°5 calibres 
long, weight 90 kilos. (198°4 Ib.). 

(18) Hotchkiss revolving cannon, 37 mm. (1°46in.), 20 
calibres long, on pillar or deck mounting. 

(19) The same, on landing carriage. 

(20 Revolving cannon, 47 mm. (1°85in.) 25 calibres 
long on crinoline stand. 

(21) Revolving cannon, 40 mm. (1°57in.) 32 calibres 
long, mounted for defence of flanks. 

(22) Automatic mitrailleuse firing infantry ammunition. 

For this system is claimed:—First, simplicity; con- 
taining neither screw nor pin, and dismounted in a few 


seconds, without aid of any tool. Secondly, special provision 
in laying. Thirdly, the pieces move in recoil parallel to_ 
the axes of the gun. Fourthly, the succession of rounds | 
is such as to guard against accident. ‘There is a | 
special arrangement of metal wings to absorb and 
radiate the heat developed at the seat of the. 
charge—see Fig. 5. The first round is loaded by 
hand, and then the firing continues automatically | 
until the charger is empty, when the breech remains 
open. There is the usual shoulder piece and pistol grip. 
For mountain service the mitrailleuse is mounted on a 
tripod stand—see Fig. 5—furnished with a pivot fork 
carrying the trunnions. The finder line of the tripod 
forms the trail, and is fitted with a saddle on which the 
man laying the gun sits. Generally the piece can be 
laid at any elevation and direction, the man keeping his 
shoulder to the shoulder-piece. There is, however, a 
special arrangement for fixing the elevation and scatter- 
ing the fire right and left. The tripod folds up so as to 
carry on the back of a mule. One mule—see Fig. 6— 
curies the mitrailleuse, its tripod, its accessories, and 
two boxes of ammunition, each containing 300 rounds. 
Another mule carries either two boxes, each containing 
960 rounds, or six smaller boxes, each containing 300 
rounds, so as to admit of one being used without touch- 
ing the others. The mitrailleuse weighs 24 kilos. 
(52°9 lb.); the carriage, 18 kilos. (89:7 lb.); total carried 
by gun mule, 108 kilos. (288-1 Ib.); total carried by 
ammunition mule, 115 kilos. (258-5 lb.); total number of 
rounds carried, 2520. 

(23) Rampart carriage for mitrailleuse. 

(24) Mitrailleuse on field carriage, adopted in the 
French service. 

(25) Mitrailleuse on tripod held down to deck. 

(26) Mitrailleuse with light shield and mounting for 
tops and for attachment to the bulwark edge. 

(27) Automatic 37 mm. gun, 35 calibres long on pillar 
mounting, and also on field and landing carriage. 


Particulars of the Bayan are as follows :— 


Displacement. . 7800 tons 

Len 448ft. 

559ft. 

Draught (mean) .. .. 22ft. 

Guns (all quick-firers). . .. Two 8in. 
.. Eight 6in., 45 calibres 
.. Twenty 3in. (12-pounders) 
.. Seven 3-pounders 

Torpedo tubes . Two submerged 


” ” . Three above water 


The guns are all Russian, from Obuchoff; the torpedo 
tubes, in the case of those submerged, will probably be the 
Elswick patent, which La Seyne has already had supplied to 
some of its ships. zfiig 

The accompanying plan indicates the armouring system, 
which, for so small a ship, is very extensive. English in- 
fluence is particularly noticeable in it; but for the amidships 


of it. This deck is 2in. thick on the slopes. The belt is about 
360ft. long, or a little more. , 


Above the water-line belt is a belt of thin armour protect- 
ing the lower deck. Thisis 3in. thick, and’ extends 335ft. 
from the extreme bow. It will just keep out shell from 6in. 
guns, but not shot. This belt protects the lower deck, and 
two of the three above-water torpedo tubes. The third tube, 
in the stern, is unprotected. This upper belt covers the lower 
deck and reaches to the main deck, upon which all the 6in. 
guns are carried. On this deck there are three separate 
redoubts, all Sin. in thickness. The forward and after ones 
both contain a pair of 6in. guns, one on either side. The 
central and large redoubt contains four 6in. guns, and also 
eight 3in. 12-pounders, carried four each side. This is the 
novel feature. It is not clear what isolation will be given to 
these guns in the way of screens; probably, bearing in mind 
the size of the ship, it will not be very much. Above each 
Gin. gun 12-pounders are carried: behind shields. The re- 
maining four are on the main deck—two well forward and 


Fig. B—DISPOSAL OF HOTCHKISS MITRAILLEUSE IN A MULE ! OAD 


two right aft. On the high forecastle, and aft on the top of 
the main deck, are the 8in. guns in closed balanced turrets, 
Jin. thick. The hoists of these are 3in. thick. There is also 
a 3in. tube protecting the voice pipes, &c., from the conning 
tower, which last is 64in. thick and placed rather high up. 

All Russian ships carry plenty of search-lights. The 
Bayan has one in the foretop, one carried low on the main- 
mast, one in the bow under the forecastle, one in the stern, 
and one each side amidships carried on top of the central 
battery. There will be four large funnels, serving twenty-six 
‘Belleville boilers, fitted with economisers, and placed in four 
groups. The stokeholds are eight in number, and each con- 
tains three boilers, except the aftermost pair, which contain 
four each. 

The engines are designed to work up to. 17,000 indicated 
horse-power, with an estimated speed of 21 knots, which 
according to contract has to be maintained for twelve hours. 
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RUSSIAN CRUISER BAYAN 


redoubt and the absence of double casemates the plan might 
at first sight pass for that of the British Essex class, There 
is nothing characteristically French about it, though it is 
fairly well in line with recent French construction and design, 
which has taken a decided leaning to our style over here. But 
this, of course, is true for all navies. Sir William White, Mr. 
Watts, and Mr. Mackrow have between them been all quick to 
grasp the urgent importance of armouring the lower deck, and 
the rest of the world is following suit. It is, however, only 
fair to the Russians to say that they too were swift to recog- 
nise the value of this system, which dates from the days of 
Sir E. J. Reed or earlier, being found, indeed, in all the old 
broadside battleships. For their ironclads proper the Russians 
never abandoned it to any extent. 

The Bayan’s armour is, of course, Krupp. The belt, which, 
like that of all our new ships, reaches from the bow to the base 
of the mainmast, varies from 8in. to 4in. in thickness, and is 
not complete, as in French designs. It is associated with a 
curved protective deck, a form of protection essentially French, 
and only adopted by us long after France had made a feature 


The coal carried is 750 tons, but there is stowage room for 
1100 tons. This—as with water-tube boilers the consumption 
for all purposes is approximately a ton a knot—gives the ship 
a full-speed radius of about 1300 miles, or, allowing for 
Russian stokers, say, 1000 miles, or forty hours’ steaming. 
It will also work out at about 3000 miles at 18 knots. 
Theoretically, of course, the radius is larger, but theoretical 
radii generally omit the chief item of ee cae 

e ammunition 


purposes. The Bayan has two screws. 
carried is as follows :— 
For each 8in. gun 100 rounds 
” oe 150 ” 
” 250 ” 
” 8-pounder gun .. 500 yy 


Take it all in all, the Bayan is a very fine ship for her size. 
Our readers must by now be fully familiar with the Japanese 
Elswick-built cruisers of the Asama type. ‘These are getting 
on for 2000 tons heavier than the Bayan, and would without 
doubt smash her easily. They are, however, so much bigger 
that a comparison is hardly fair. The only ships that can 
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well be compared with her are the new German cruiser 
Prinz Heinrich, and—bearing in mind that ships of the British 
Navy are always equivalent to foreign ones of 20 per cent. 
less displacement, owing to the heavier British coal supply— 
the British Essex class. With one or both of these we 
shall be dealing exhaustively at an early date, and compari- 
sons will, we think, better be left till then. The Prinz Hein- 
rich, though described as a reduced Fiirst Bismark, actually 
differs radically from that vessel; and, indeed, embodies 
quite a new type of ship for the German navy. She is, per- 
haps, hardly quite so frankly a cruiser as the Essex and Bayan 
are, still she is certainly not a second-class battleship like the 
so-called cruiser Fiirst Bismark. The Bayan, like the 
Essex, is, of course, a cruiser pure and simple, built with an 
eye to cruiser work. The modern cruiser must carry vertical 
armour if she is to survive a single action. This naval 
officers have long and always contended, but ship 
designers have taken some time to realise it. The quick- 
firer, however, left no alternative, and it is probably folly 
now-a-days to lay down any ship, no matter what her size, 
that is devoid of some sort of armour protection of the 
vertical sort. Just as no one now dreams of building cruisers 
without protective decks, so by-and-bye, probably, no one 
will dream of building them unarmoured, no matter what 


_their class. This is the general trend of naval opinion in all 


nations; and there will probably be no mean between the 
vertically-armoured ship and the unarmoured destroyer. 
Something of this sort was the principle Elswick tried to 
impress five or six years ago, when it advised the Argentine 
Republic to sacrifice a gun or two, and have a medium 
armouring on the side of the Buenos Aires. The Argentine 
authorities refused ; but modern ship design shows how accu- 
rately the Elswick people had gauged the coming trend of 
naval architecture. Modern guns shoot too straight for 
ships with unarmoured sides to stand much chance in 
action. 

Before leaving the subject of the Bayan, a word may be 
said about the bow wave with which our artist has repre- 
sented her. This is the form of full-speed bow wave thrown 
up by ships on modern lines, that do not possess a bow tube 
to divide the wave. A stick held ina swift and smooth mill- 
stream will produce a somewhat similar form. The water 
runs up the bow in a smooth sheet with very little disturb- 
ance, and does not break into a foam wave till it has travelled 
some distance aft. The effect, in fine, is as though the ship 
was stationary and the water rushing past her at a speed of 
over twenty miles an hour. 

When there is a bow torpedo tube the wave is more 
broken and has a far less clean run, and as the majority of 
fast cruisers have bow tubes, photographs showing a wave 
like that in our illustration are rarely if ever seen. 


THE SCOTTISH COAL TRADE. 


Tur upward movement in the price of coals in Scotiand 
was gradual over a period of one to two years preceding the 
outbreak of the South African war. Up to that event it may 
be said to have been largely due to the favourable reaction 
after a long period of depression, and the improvement went 
on alongside of a general revival in manufacturing industry. 
Some additional impetus was given to the movement in an 
indirect way by the American war upon the Spanish colonies, 
but the chief factor in the great advance that has taken place 
in the price of coal has been the war in South Africa. Prices 
of Scotch coal rose very decidedly during the strike in South 
Wales two years ago, and they have not since gone back to 
anything like their former low level. A few years ago main 
coal sold f.0.b. at Glasgow as low as 5s. 6d., and even 5s. 3d. 
per ton was reached, and to-day the quotation for prompt 
shipment is about three times that figure, the better qualities 
of ell coal being up this week as high as 20s. f.c.b., at which 
business is reported to have been done. As just indicated, 
the chief cause of dear coals has been the war in South 
Africa. It was not merely that this outbreak called for a 
large amount of coals for Government transports, and also 
for shipment to our African Colonies to make up for the 
supplies that had been cut off in Natal and elsewhere ; but 
the great and sudden demand for all kinds of war material 
enormously increased the consumption of coal in our manu- 
factories. At the same time there has been taking place 
great developments in home industries, the result to some 
extent of the County Council legislation of a few years ago. 
Sanitary and water schemes became imperative in scores, 
almost hundreds of places, in consequence of those enact- 
ments. The building trade in our large towns and busy 
industrial centres has also had a high tide of prosperity, 
and has employed great quantities of materials in the pro- 
duction of which fuel was indispensable. 

At the same time it is said that combinations amongst 
the coalmasters have not been without their influence 
in sending up and maintaining prices. The Scotch coal- 
masters have a most efficient combination for looking after 
their interests, both as regards colliers’ wages and the prices 
of coals. They have managed by this organisation, which 
was perfected some eighteen months ago, to keep the miners 
steady at work for upwards of twelve months by gradually 
raising their wages, and in this way they have kept con- 
tinuous hold of their home and foreign markets, and been able 
to raise prices for the reasons already stated to a very high level. 
It should be noted that the export trade has expanded with 
great rapidity. In the course of 1899 the Scottish coal ship- 
ments increased to the extent of fully a million tons over 
those of the preceding year, and the expansion this year, so 
far, has been much more remarkable. The total coal ship- 
ments from Scottish ports from the beginning of the year 
until the present time amount to 6,925,688 tons, compared 
with 5,650,376 in the same period of last year, showing an 
increase of no less than 1,275,312 tons. 

It will thus be seen that in the expansion of business there 
is undoubtedly considerable reason for dearer coals. At the 
same time, it is not to be supposed thatthe present very high 
rates are likely to bemaintained. Shipping coals have gone up 
on Glasgow Exchange within the past fortnight 3s. to10s.a ton, 
solely on account of the Taff Railway strike. The market 
may therefore be held to have been inflated to the extent of 
the advance just mentioned, and it is held that there will bea 
seer reduction to the point from which the last advance 


gan. 
There are not wanting instances of the mischief which dear 
fuel is causing to Scotch manufacturing industries. Shipbuild- 
ing, engineering, and ironmaking have each, so to speak, been 
taken by the throat, and unless relief soon comes in cheaper 
fuel, these om apap departments of trade are almost certain 
er a period of depression: 


to have tos 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE RIEKIE COMPOUND LOCOMOTIVE. 


Sir, —Mr. Twinberrow objects to Mr. Riekie’s cylinder ratios on 
the ground of thermodynamical reasons. The laws of thermodyna- 
mics are certainly not to be despised. He has attempted to show 
their influence in the high-pressure cylinders of the engine under 
discussion as compared with a two-cylinder compound. He has, 
however, overlooked the relative condensation which takes place 
in the low-pressure cylinders of the two engines. In the three- 
cylinder engine the rate of expansion in the low-pressure cylinder 
is much less than in the two-cylinder compound, so, consequently, 
the condensation will be less in this particular cylinder. 

And regarding drop in the receiver, although theoretically there 
should be no loss ms steam occupies a larger volume without 
doing work, yet it is generally admitted that in practice there is a 
loss; this loss, therefore, is avoided by the three-cylinder com- 


und. 

“7 that in the matter of condensation the two-cylinder com- 
pound will show very little difference to the Riekie three-cylinder 
system, and what difference there is in favour of the two-cylinder 
engine is more than compensated by the absence of drop in the 
receiver of the Riekie engine. And now, apart from the matter 
of condensation, so much expansion being accomplished in the two 
high-pressure cylinders of the Riekie engine which act on cranks 
at angles of 120 deg. with the low-pressure, thereby keeping the 
receiver always full of steam by the two successive exhausts into 
the same, means that the receiver pressure will be very low com- 
pared with the two-cylinder compound. This is a decided gain 
for the three-cylinder engine, as it means that the increase in 
boiler pressure, to balance receiver pressure, will be proportionately 
less, and so the weight of steam used will be less. 

Moreover, in the three-cylinder engine the fact of the cranks 
being at 120 deg. gives indirectly a further gain in economy over 
the two-cylinder, especially in climbing heavy grades, for as two 
cranks will always be in effective action and the power thus better 
distributed, to do the same work the three-cylinder compound 
would be further notched up than the two-cylinder. I say to do 
the same work, because if it came to a case as to which of the two 
engines, using the same volume of steam, would take the greatest 
load up a heavy grade, the gain would be far and away to the 
three-cylinder compound on the ground of its low receiver pres- 
sure and three equidistant cranks. 

Again, taking the case of a simple engine having two 18in. 
cylinders and cutting off in ordinary at 25 per cent., Mr. Riekie 
has compounded by the addition of a 28}in. low-pressure cylinder 
and a small increase in the boiler pressure, cutting off the same 
as before in the high-pressure cylinders, thereby maintaining a 
constant and low-receiver pressure, and at a 25 per cent. cut-off 
the low-pressure cylinder does the work of one high-pressure, which 
means a gain of about 30 per cent. 

The two-cylinder compound has a gain of 30 per cent. minus an 
allowance to be made for its high and variable receiver pressure, 
minus another allowance for the mechanical disadvantage of two 
cranks at 90 deg. and the influence of this arrangement on the 
economy of steam. Making these deductions, there is left a quan- 
tity x, and the value of this quantity at least very many locomotive 
engineers are agreed Henry V, ARUNDEL. 

20, St. Oswald’s-road, West Brompton, S.W., 

August 22nd. 


WASTE OF WATER AND ITS PREVENTION. 


S1r,—In reply to Mr. Jenkins’ letter contained in your issue of 
August 17th, I Se to say that the figures are quoted correctly 
from the author’s paper in THE ENGINEER of July 6th, and repre- 
sent the cost of working the waste-water meter system compared 
with a disciplined night inspection. If the results deduced from 
these figures are “distorted,” I am sure Mr. Jenkins will put 
your readers right by inserting the exact cost of working both 
systems, 

4 certainly had overlooked the fact that Cardiff is not a town 
controlled by waste meters only to the extent of one-eighth of the 
houses supplied, therefore the satisfactory low rate per head per 
day cannot be due to the use of waste-water meters ; also that a 
‘regular and systematic inspection can be carried out at a very 
reasonable cost, which will certainly be repaid in the value 
of the water saved.” If Mr. Jenkins will call it a systematic 
night inspection, then most of your readers will agree 
because such inspection is cartied out precisely in the same 
manner as the waste-meter system ata less cost without the aid 
of the meters. It appears to me that the results obtained at 
Cardiff, viz., from 20 to 28 gallons per head per day, are entirely 
due to a thorough disciplined night inspection, the few waste 
meters in this installation are worked only once in six months, in 
districts containing but one-eighth of the total number of premises, 
and the leakage is so kept down by constant inspection by night, 
that even this trial diagram is found not to be required, as a 
thorough inspection is not necessary but once in twelve months. 
But, as before stated, the Bath Waterworks takes a diagram from 
each meter every night; the New River works at least once a 
fortnight, and other large towns, as well as the manufacturers of 
the waste-water meters advocate the necessity of taking a diagram 
once a fortnight to obtain the proper results from the working of 
the system. 

Mr. Jenkins contends that the value of the water saved is what 
it has cost to provide it. That cannot be a solution to the ques- 
tion, but, rather, what does it cost at present to pump a few 
million gallons to waste? The engines must be kept at work, and 
the staff must be paid, whether there is one hundred million 
— pumped or one hundred and twenty million gallons. 

upposing the twenty million gallons had not been pumped to 
waste, the company would be benefited only to the extent of 
the wear and tear of machinery and the cost of fuel, oil, &c., 
saved. The working expenses necessary to pump water to waste 
cannot affect the necessity of future extensions, whether caused 
by the increase of population or by waste. As regards the New River 
Company having received £29,657 per annum as the result of its 
saving water from wasting in one district at Shoreditch, this is a 
question that can only be answered by the secretary. If this is the 
amount saved in one district, what is the amount saved through- 
out the whole of the company’s area during the last ten years? 
Neither will the secretary agree to the assertion that if they had 
not saved in one district alone 719,566,475 gallons of water, their 
revenue would have suffered to the extent of the value of the 
water wasted. 

It will be news to the readers of THE ENGINEER to learn that 
the New River Company cannot effectually provide for any new 
customers. DISTRIBUTION. 


HEATING RAILWAY CARRIAGES, 


Sir,—In THE ENGINEER of August 3rd, in the article about 
steam heat in railway carriages, you say the life of the coupling 
hose in Holland is much longer than in England. You ascribe 
this to the better quality of rubber used. Be this as it may, I 
believe more depends on the handling of the hose, for the steam 
couplings used here differ greatly from those used in England. 
They are formed like a V, and are entirely detachable from the 
carriages. Each carriage is supplied with one coupling. The 
bottom of the V consists of a steam trap—a few of the old coup- 
lings are still fitted with cocks—the tops unite the two ends of the 
carriages, and are attached by a uliar arrangement. The 
rubber-and-linen hose used is so stiff that it is difficult to kink it, 
and as they are never bent, trouble from eraeking or kinking is 


very rare. Also the majority of failures are occasioned by the 
giving way through chafing and rotting of the hose at the places 
where they are attached to the metal parts; and I believe this 
could be 7 omg J avoided by the use of oe caps.similar to those 
used in the United States for the air-brake hose, for the attach- 
ment of the rubber hose of the steam couplings to»the metal parts 
is the same as that used with the air brake hose. When in winter 
the coupling is temporarily not in use it is hung up against the 
end of the carriage on fittings supplied for the pu . in 
summer the couplings are stored in the store-rooms, being sus- 

nded from bars in an inverted position, thus 4. It may seem to 
a a lengthy proceeding, the coupling and uncoupling of these 
hose, but in reality when they are in good working order—which is 
mostly the case, though I have seen the fireman use a hammer to 
‘* persuade” a — into unfastening—it takes very little time 
to fasten or undo them. As regards the pressure used, this can 
not exceed three atmospheres (43 lb. per square inch) but all 
carriages and couplings have to stand a pressure test of five atmo- 
spheres (71 lb. per square inch). The pressure carried is mcre 

f any of your readers require any er particu all 
pleased to supply them. C. A, BRANTSEN, 

Rhederoord Castle, De Steeg, Holland, 

August 24th. 


BEVEL WHEEL PLANERS, 


Sir,—With reference to the bevel wheel cutting machine which 
is illustrated in your pages of Friday last, and which, we under- 
stand, has been awarded a gold medal, we think it right to state 
that the machine was invented and patented by Mr. Buck, therein 
mentioned, who is a member of our staff, and which machine was 

e some four years ago. The first machine was constructed 
under his superintendence in our works, and though only made for 
testing the merits of the invention, it has up to the present cut 
over 10,000 wheels. We are sending you by this post a couple of 
wheels done by a machine of more recent construction, and you 
will see that the teeth are of perfect shape throughout ; they gear 
to the full depth of the tooth and work easily without any back- 
lash whatever. By arrangement with Smith and Coventry, 
they became the manufacturers of the machine, and have intro- 
duced some further modifications ; but the wheels sent are made 
by a machine which is entirely to Mr. Buck’s design and according 
to his original patent. We think it is only fair to him that these 
facts should be known to your readers. JOHN RICHARDSON. 

Globe Works, Lincoln, August 29th. 


INDIAN INK. 


S1r,—Will any of your readers who have had a similar experi- 
ence, or know the cause, favour me with an explanation and the 
remedy for the following :—A hexagonal stick of Indian ink, as 
usually used by draughtsmen, was ps in the stationery drawer for 
about three weeks, the other stick not being quite done. When 
the new stick was got out for use it was in a number Of pieces, and 
the largest piece was cracked, showing that the disintegration of the 
whole was only a question of time. The colourmen say it is liable 
to break by change of temperature, but this is not regarded as 
satisfactory. A. E. 8. 

August 29th. 


ANCIENT AND MODERN SHIPS. 


Str,—In the notice of the book ‘‘ Ancient and Modern Ships,” 
which appears in your issue of 17th instant, you say, ‘‘ What, for 
example, is a ‘snow’—what a ‘pink?’” Permit me to say you 
will find a short description of each vessel in ‘‘Greenwood’s 
Navigation,” 1868 edition ; and ‘Seafarer ” (Clark Russell) gives a 
very full description of the difference between a “‘brig” and a 
‘snow ” in an article entitled ‘‘ Rigs,” which was published in the 
London Daily Telegraph in the early eighties. I have the article 
by me, but unfortunately the date is missing. R. R, 

Horsham, August 22nd, 1900. 


CONSOLIDATED SPEED CONTROLLER.—An adaptation of an old 
idea has been used by the Niles Tool Works Company in a new 
consolidated speed controller which it has recently brought out. 
It is a frictional device, and consists of two discs, which in cross 
section are shaped somewhat like a fountain basin, that is to say, 
the centre is raised. These two are placed with their concave 
sides facing—one drives, the other is driven. The connection 
between them consists of two friction wheels of large diameter, 
which by quadrant gear can be turned into various positions. For 
the highest speed one edge of a friction wheel will touch the 
driving dise or basin near its outer edge and the driven disc near 
its centre, and vice versa. The controller is made up ina variety of 
forms to suit different conditions, 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Inspectors of machinery : 
Joseph H. Smith, to the President, additional, for temporary 
service at the Admiralty ; George A. Haddy, to the Diadem, addi- 
tional ; Samuel J. Robins, to the President. Fleet engineers: J. 
8. Saunders, to the Cormorant, additional, for Gibraltar Yard ; 
Arthur J. London, to the Duke of Wellington, for the Achilles. 
Staff engineers: William J. Anstey, to the Tamar, additional, for 
eg pe Yard ; Charles F, H. Tilbrook, to the Hannibal ; Harry 
C. McLean, to the Minerva; Walter J. Graham, to the Severn ; 
and Joseph H. Pill, to the Pembroke, additional, for the Mersey. 
Chief engineers: Francis H. Lister, to the President, additional, 
for service at the Admiralty ; Frederick G. Jacobs, to the Karra- 
katta ; George 'T. J. Ludlow, to the Gladiator ; Frank A. Allden, 
to the Tauranger. Engineer in lieu of a chief engineer: Alfred H, 
Moysey, to the Barracouta, additional. Engineers: Robert B. 
Dixon and James Mountfield, both to the Pembroke, additional, 
for Chatham Yard ; W. M. Whayman and Charles A. Harding, 
both to the President, additional, for service at the Admiralty, 
temporary ; Philip Hobbs, to the Nymphe ; James T. C. Butland, 
to the Wildfire, additional, for the Swordfish ; Frederick C. Davis, 
to the Vivid, additional, for the Fervent on paying off ; Henry M. 
Wall, to the President, additional ; Thomas Shattock, to the Duke 
of Wellington, and then to the Gladiator. Acting engineer: 
Walter L. Moore, to the Barracouta. Assistant engineers: Frank 
L. Crook, to the Melampus; Walter W. Newton, to the Vivid, 
additional, and then to Amphion ; Fellowes T. Simmons, to the 
Royal Arthur, additional, for the Karrakatta ; Richard Pearce, to 
the Duke of Wellington, for the Gladiator; Arthur J. MacKean, 
to the Royal Arthur, additional, and then to the Tauranger ; James 
B. Nicholson, to the Sappho. Probationary assistant engineers: 
Edwin Cole, to the Vivid, additional, and then to Amphion ; 
Charles G. Ham, to the Duke of Wellington, for the Gladiator ; 
Harry C. Read, to the Mars. Artificer engineers: Thomas A. 
Moore, to the Duke of Wellington, and the Nymphe, on commis- 
sion; Frederick T. Addyman, to the Jason. motions: The 
following engineers have been promoted to the rank of chief engi- 
neers of her Majesty’s Fleet :—William F. Hinchcliffe, Harry G. 
Andrews, Marrack Sennett, William H. James, Frank Maine, 
Robert Ayres, John A. Hibbard, Robert B. Dixon, William Henry 
Wood, Charles W. Bryant ; Henry T. Knapman, re-appointed to 
the Basilisk on promotion. The following assistant engineers have 
been promoted to the rank of engineers: Francis A.Gordon, John 
Kelly, Wellesley J. Steil, Gordon Robertson, George H. Durston, 
Richard C. Cleane, Henry T. Canning, William N. M’Donald, 


Percy C. Minhinnick, Thomas W. Richards, James J. Shirvell, 
Alfred E, J. Murray, Harry Davies, Edward R. Amor, William W, 
Reed, Louis R. Cronsdale, Archibald H. Carlisle, and Ernest E: 


engineer; 


Pethie: Alex, Brown prometed to acting 
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RAILWAY MATTERS. 


ScHeEmEs are being promoted for the purpose of con- 
structing light railways in Surrey, from Chobham to Woking, Send, 
Ripley, and West Horsley, and from Walton-on-Thames to Wey- 
bridge and Addlestone. 

In the city of Berne, Switzerland, the question of 
whether to continue comp air as motive power for a street 
railway, or to substitute electricity, was recently submitted to a 
vote at a public clection, resulting, for electricity, 1964 ; for com- 
pressed air, 1772. 

Tue first lines-of the new Metropolitan Railroad of 
Vienna were put in operation in 1898 and the whole system was 
working on July Ist, 1899. Thirty-one kilometres of line were 
worked, and the passengers carried in 1899 amounted to 19,000,000, 
92 per cent. of whom were strictly city passengers, - 

A Betetan paper, the Moniteur des Intéréts Matériels, 
bemoans the fact that four German firms, one Austrian, and one 
English—Kerr, Stuart and Co.—are offering competition to 
Belgian makers of locomotives and wagons in their own country. 
To us the sad point seems only that the German competitors are 
more numerous than the English, 

THERE were 212 train accidents on the railways of the 
United States in June last. They included 84 collisions, 119 de- 
railments, and 9 other accidents, in which 80 persons were killed 
and 189 injured. A general classification shows that 10 were due 
to defects of road, 38 to defects of equipment, 50 to negligence in 
operating, 12 to unforeseen obstructions, and 102 are ‘“‘ unex- 
plained,” 

Durine 1899 the number of passengers carried by the 
Uganda Railway was 78,698, and the total gross earnings of the 
line were 3,853,081 rupees. The percentage of expenses on gross 
earnings was 89°13 in the first half of 1899, and 90°83 in the 
second half—the high percentage being due to the fact that more 
than 95 per cent. of the goods had to hauled over a line which 
rises 5542ft. from the coast to Nairobi. 

Tur Bulgarian railway line, 540 kiloms. long, connecting 
Varna and Sofia, passing by way of Shumla, Tirnovo, and Plevna, 
has now been open some months to traffic, but as up to the present 
the passenger trains do not exceed a speed of 16 miles per hour, 
including stoppages, this route offers no advantages in point of 
time over the old route vié Roustchouk and Bucharest for persons 
proceeding to Vienna, London, &c., and it is more expensive. 


Ir is stated that owing to the amount of traffic on the 
single-line State railways of Chile the good trains have to be runat 
a higher speed that is customary in other countries, and this adds 
greatly to the wear and tear of locomotives and wagons. Conse- 

uently each year sees a greater strain put upon the locomotive 
department to carry out the train itineraries. In order to reduce 
the mileage run per annum by each locomotive to 18,000 miles, it 
will be necessary to secure immediately 120 new locomotives, 
allowing for no reserves and for no engines in the repairing sheds. 


On the Munich electric tramways a uniform charge of 
10 pf. is made for a journey 2f any length, if made without 
changing cars, The electric cars convey 40 passengers, and often 
another car for 30 passengers is attached, making a maximum of 
70. Agreat boon to persons of small means is the system of cheap 
third-class suburban trains — ‘‘ Vorortziige””»— at Munich and 
Nuremberg. They run at frequent intervals all day, have plain, 
roomy carriages, heated in winter, and resemble steam trams more 
than railway trains. Tickets are sold in ‘‘penny-in-the-slot” 
machines for short journeys up to 6 kiloms. 


Tue Great Northern Railway Company is said to be 
making arrangements to run a train from King’s Cross to Leeds, 
a distance of 186 miles, without a stop. The trains will commence 
running as.soon as mid-rail water troughs are completed. A con- 
temporary states that the run to York is only the prelude to some- 
thing still bigger in the way of a train to Scotland, which will stop 
only at York and Newcastle on this journey to Edinburgh. The 
North British raised objections to the rapid transit through their 
system, but they have now been overcome, and the improved 
service will be introduced as quickly as possible. 

As a passenger train from the Manchester Central 
Station to Fallowtield was approaching Throstle Nest Junction on 
Monday it was discovered that a goods train was proceeding in 
the same direction on another line, and that, although both trains 
were travelling slowly, a collision was inevitable. When the 
impact occurred the engine of the passenger train had a slight lead, 
ont te engine of the goods train turned it completely over. The 
two leading carriages were also wrecked and others slightly 
damaged. Fortunately most of the ngers were seated in the 
rear of the train, and no serious injuries are reported. 


Tue Grand Trunk Railway of Canada has made an 
important innovation by fitting its passenger train locomotives with 
an electric light equipment. One of the large type of passenger 
locomotives now at work in the Montreal and Portland night 
passenger service has a powerful electric-lighted head lamp, and a 
number of incandescent lamps, which have been placed in the cab 
for the purpose of lighting the steam and air pressure and water 
gauges ; the classification train signal lamps are also electrically 
lighted. A number of other lamps are situated over the machinery 
of the locomotive for the purpose of better inspection. 


A Frencu contemporary combats the view that there 
has been any striking lack of British visitors to the great Exhibi- 
tion. It is pointed out that the number of passengers by the 
Newhaven-Dieppe route in the seven months of the current year 
has been 130,540, against 80,430 in the corresponding period of 
1889, and 61,850 in 1878, the years of the two previous exhibitions. 
On the Dover-Calais route the figures for the seven months of the 
three years are given as 168,228, 174,210, and 125,452 “yy 
By the Folkstone-Boulogne services the numbers were 61,778 for 
the current year, and 39,240 and 46,663 for the two previous 
Exhibition years, 


A coLLIsion occurred on Saturday evening on the 
Caledonian Railway at Anderston Cross Station, Glasgow, when a 
nger train from Rutherglen to Balloch ran into one from 
amilton, which was standing in the station. A large number of 
passengers in the stationary train received injuries, but, fortunately, 
nobody was killed. The Hamilton train consisted of eight coaches 
and passed through the main station at Glasgow all right. 1t was, 
however, —< in the tunnel, something having gone wrong with 
the brake. e officials were able to put things right in a minute 
or two, and the train proceeded to Anderston Cross Station, where 
it stopped. Justas some of the passengers were opening the doors 
to step out the other train came up and dashed into the stationary 
Hamilton train with disastrous result, the four rearmost carriages 
being telescoped. 

A waLx along Oxford-street is sufficient to convince the 
most casual observer of the marked di tion of the ber of 
omnibus ngers on this route since the opening of the Central 
London Railway. The receipts of this railway for the first week 
of six days of working were £4323, for the second—which included 
Bank holiday—£5042, and for the third week £4579. Compared 
with last year’s corresponding figures, the return of the London 
General Omnibus Company for the second week during which the 
Central line was opened showed £3293 decrease, but for the third 
week £549 increase. The Road Car Company for the same weeks 
reports decreases of £1384 and £184 respectively. An under- 
ground electric railway from Charing Cross to the Bank would no 
doubt be the means of reducing the intolerable delays in the street 
traffic due to the excessive number of omnibuses on this route 
luring certain times of the day, 


NOTES AND MEMORANDA. 


THE steamship Queenswood arrived at Gravesend from 
Philadelphia last week with a cargo of American gas coal. The 
vessel has brought over a consignment of 3700 tons for the South 
Metropolitan Gas Company. 

By far the largest industry in Northern Portugal is that 
of cotton-spinning and weaving. The number and size of the 
cotton mills is gradually on the increase, and the business is 
apparently at present in a very flourishing condition. 

Tue Agent-General for Western Australia has received 
a telegram from his Government stating that during the month of 
July 64,193 oz. of gold were entered for export, while 49,409 oz. 
were received at the Perth Mint for coinage, giving a total of 
113,602 0z., valued at £431,687. 


THE quarterly return of vessels totally lost, condemned, 
&c., for the three months ended December 31st last, has just been 
issued by L‘oyd’s Register. The world’s total, as reported up to 
June 30th, was 92 ships of 84,036 net tons and 132,542 tons 
Of this number 47 were British ships, the net tonnage being 54,172 
and the gross tonnage 45,643, 


A new form of electric incandescent lamp is reported 
to have been produced at the works of Wrede and Jungblatt in 
Menin and Jemappes, Mons., which tests made at the municipal 
electricity works, Brussels, proved to consume 40 per cent. less 
energy than the Tr type of incandescent lamp. The lamp, 
it is stated, may be without any special holder. 


THE total peers in the American Society of 
Mechanical Engineers is members in all grades, this repre- 
senting a net gain of 113 members since January. It is the 
largest net increase for any half year in the history of the society, 
being nearly twice as large as the corresponding increase last year, 
and nearly one-third larger than for any six months in the history 
of the society. 


Ir is estimated that the amount of money invested in 
the oilfields of California, and the production and handling of the 
oil, cannot be less than £2,000,000, and the production is put down 
at 10,000 barrels daily. This amount may be apportioned among 
the different fields as follows:—Ventura and Newhall, 3500 to 
4000 barrels; Los Angeles, Puente and Fullerton, about 3000 
barrels ; and Coalinga about the same. 


ELECTRICITY as a motive power for looms has made 
much progress in St. Etienne, where there are at present 2380 
weaving shops employing electricity and running 5369 ribbon 
looms. These looms were formerly worked by hand, and the 
amount of strength needed to operate them eas this work one 
exclusively for men. With electricity as the motive power, how- 
ever, lighter female labour can be employed. 


Tue Council of the Institution of Civil Engineers has 
awarded a Miller prize—value £15—to Mr. Andrew Home Morton 
for a paper entitled ‘‘ Notes on Laying Down a Small Works for 
the Production of Bar Iron,” which was read. last session before 
the Glasgow Association of Students’ Institution of Civil Engineers. 
Mr. Morton, it 1aay be added, is secretary of the Glasgow District 
387 ana is the son of Mr, David Home Morton, M.I.C.E., 


THE chemical pulp trade of Norway continues to in- 
crease. There were 75,731 tons dry and 6689 tons wet cellulose 
exported from Norway in 1889, compared with 72,321 tons and 6919 
tons respectively in1898. Of these quantities, 17,814 tons dry and 
3948 tons wet were shipped from Christiana, against 14,992 tons of 
the former and 4927 tons of the latter sort in 1898. The United 
Kingdom took, as usual, the greater part of the quantity exported, 
the rest going to France, Holland, and other countries. 


A NEw process for the production of nickel has been 
announced by a French metallurgical society. The object of the 
process is to obtain pure nickel in two operations ah, starti 
from the nickel matte. In the first operation the matte is trea’ 
in the Mankés converter, the iron being thus totally eliminated, 
and a crude nickel is obtained, which only contains about 3 per 
cent. of sulphur. The second operation consists in treating in an 
open-hearth furnace the crude nickel previously obtained, and by 
means of special desulphurising re-agents the true colour of pure 
nickel is secured. 


A NoveEt steam lightship has just been delivered to the 
Swedish pilot service, constructed at the Giigle Engineering Works. 
The vessel is built of iron, and has an engine of about 100 horse- 
power. It is also equipped with a powerful steam siren, and a 
great steam winch, both of the most improved type. During the 
steam trials theship attained a speed of 6 knots. The cost of the 
vessel alone is about £5000, exclusive of the lighting apparatus, 
which has been specially constructed by the firm of Barbier and 
Bénard, Paris. The Ii tship will be stationed on the Western 
Shoal, some 25 nautical miles from Giigle. 


An electric indicating log of a new type was recently 
given a trial on the United States torpedo boat Porter. It is the 
invention of Capt. A. N. McGray, of Boston, Mass., and consists 
of a small propeller trailed after the ship by a long cable contain- 
ing two insulated conductors, The propeller operates a train of 
mechanism which periodically closes an electric circuit. An 
electro-magnet on board the vessel advances the indicating 
mechanism = by step with the closing of the circuit. The in- 
strument tested registered to twentieths of a mile, and is said to 
— —_ results correct to one-half of 1 per cent. on a trial run 
of 44 miles, 


Tue determination of the recalescent point of nickel 
steel has been made by two Americans, Messrs, H. Souther and F, 
8. Flavel, for the Pope Manufacturing Company. It appears that 
the recalescent point of 0°25 carbon steel is a little over 1600 deg. 
Fah., while that of 0°50 carbon steel is between 1350 deg. and 
1400 deg., and that of 5 per cent. nickel steel, with 0°25 carbon, 
is about 1080 deg. Fah. The recalescent point of pure nickel is 
1112 deg. Fah. is furnishes an explanation of the super-sen- 
sitiveness of nickel steel to heat treatment. The proper annealing 
temperature for the simple carbon steel is, according to Mr. 
Souther, a full red, while for nickel steel the heat should not be 
over a ‘cherry ” red. 


Tue new Royal Yacht concluded her third 48-hours’ 
steam trialonSaturday. Sheleft Portsmouth on Thursday week, and 
on a four runs were made over the 23 ‘2 miles’ course between 


Plymouth and the Lizard, in a rg sea, with a heavy ground 
swell at times. For the forty-eight hours the mean ts were : 
—Revolutions starboard, 128°2; port, 128°7; indicated horse- 


ad starboard, 3765; port, ; total, 7649; s » 18°47 
nots ; coal consumed per horse-power, 1°871b. At the previous 
trial at the same power the speed was 18°33 knots, with a coal 
consumption of 1°941b. On Tuesday, with a mean indicated 
horse-power of 11,298, or 298 above the contract, the vessel 
realised a speed of 20°53 knots, 


AccorDING to a dispatch to the Christiana Press, valu- 
able discoveries of gold have been made at Karasjok, in Finmarken. 
The gold is alluvial, and one expedition is said to be washing gold 
at the rate of 1100kr, a day. In other rivers, too, se is 
carried on successfully. The expeditions have been organised by 
miners returned from Klondyke, where most of them have been 
unfortunate, but they are of opinion that the prospects in the 
Lapland rivers are very promising. As, however, is well known, 
small quantities of gold are constantly found in the rivers of Lapland 
and Finland, but hardly sufficient to pay the cost of extraction on 
a large scale. But perhaps men with more experience and better 
apparatus may be more suceensful, 


MISCELLANEA. 


Tue Chancellor of the German Empire has issued an 
ordinance to the effect that the Réaumur thermometer will not be 
admitted to official control after January Ist, 1901. This will lead 
to the exclusive use of the Centigrade thermometer in Germany. 


_ Durine 1899 large quantities of machinery for work- 
ing borax were imported into Tocopilla, and if the opening “p of 
copper mines in Chile proceeds on the same scale as last year there 
should be an increased demand for all kinds of mining machinery. 


Tue London District Committee of the Amalgamated 
Society of Engineers has decided to issue ballot papers in order to 
afford an opportunity for all members to record their votes for or 
against an effort which is being made to raise the minimum rates 
of all sections of the trade 2s. per week. 


Her Masesty’s second-class cruiser Furious, which has 
had defects in her propelling machinery made good at Chatham 
ee was subjected to a steam trial in the North Sea on 
Tuesday with successful results. The Furious afterwards left 
Sheerness to rejoin the Channel Squadron. 


One of the little islets in Portsmouth Harbour is to be 
turned into a —— und for Welsh coal forthe Navy. Rail- 
way lines are to be laid to the spot, so that coal can be brought 
direct from the pits to the storage grounds. The work will cost a 
—— sum, and when finished will provide space for 30,000 tons of 
coal, 


SEVERAL motor car drivers were summoned at Bourne- 
mouth last week for driving their cars at “‘such a speed as to con- 
stitute a public danger.” The offences were committed in one of 
the busiest thoroughfares. The speeds ranged from ten to twelve 
miles an hour, which the magistrates considered dangerous, and 
they fined each defendant a small amount and costs. 


On Tuesday last communication by the Marconi 
wireless telegraph apparatus was opened up between Portsmouth 
and Portland, a distance across country of sixty miles, The achieve- 
ment is the result of a series of experiments by Captain C. G. 
Robinson and the staff of the Vernon Torpedo School. This is the 
longest distance that has yet been attempted in the Navy across 
country, and the trial gave every satisfaction. 


A sIx-MasTeD schooner, the first vessel of that rig ever 
built, was launched on August 14th in America. The vessel is 
intended for the coal-carrying trade, and will have a capacity of 
5000 tons, on a draught of 24ft. Her length on top is 345ft.; 
beam, 48ft. 6in.; and depth cf hold, 23ft. A crew of fourteen 
men will required. A 30 horse-power engine is provided to 
hoist the sails, raise the anchor, and work the pumps. 


A DRAINAGE system is badly wanted at Valparaiso. 
The health of this important Chilian town is said to get worse 
every year. Typhoid fever rages, and its attacks are becoming 
increasingly fa: At present, according to the British Consul, 
there is no system of drainage worthy of the name, and nothing 
short of an outbreak of cholera or the plague will induce the autho- 
rities to undertake the cleansing and purifying of the town. 


THE pig iron production in the United States has been 
steadily decreasing since January lst, except in the case of char- 
coal pig, the weekly production of which has run up from 7019 to 
7828 tons on August Ist. The American Manufacturer, which gives 
these figures, states that the anthracite and coke furnaces have 
decreased their output in the same period from 43,520 to 28,921 
_— and the bituminous and coke furnaces from 247,937 to 194,863 

ns, 


A curious point of law occurred at Salisbury on Tues< 
day last, when a sapper in the Royal Engineers was summoned for 
driving a traction engine at Amesbury, near the military camp, 
contrary to the bye-laws of the Wilts County Council. r. 
Pearce, a Treasury solicitor, defended on behalf of the War-office, 
and argued that the Crown was exempt from a bye-law passed 
by a authority. The magistrates adjourned the case fora 
month, 


THERE are 652 public electricity supply stations in 
Germany, representing an ate output of more than 230,000 
kilowatts. There are also 122 stations in course of construction, 
The existing stations distribute energy for lighting and power 
purposes to over 900 towns and villages. Individual stations 
situated in agricultural districts supply energy to as many as thirty 
different places, frequently distributing over areas having radii of 
from 10 kiloms. to 15 kiloms, 


A GLascow a recently stated that a project is on 
foot in the West of Scotland for establishing on or near the coal- 
fields stations for generating electrical energy on a large scale. 
The scheme, which has been under consideration for a consider- 
able time, embraces portions of the counties of Lanarkshire, Ayr- 
shire, Renfrewshire, Stirlingshire, and Dumbartonshire. The pro- 
moters of the scheme propose to supply electricity in bulk for 
power, traction, and lighting purposes to local authorities and 
other large consumers. 


Tue Chilian Trade Mark Laws have hitherto been very 
unsatisfactory. Lately, however, a step in the right direction has 
been taken. An Act has recently been passed which provides that, 
in the case of an action for infringement, the judge may be allowed, 

roviding the original mark has been duly registered, to use 
his discretion as to whether or not the infringing mark is intended 
to deceive the public. Formerly, to successfully bring an action, 
the ——- mark had to be an exact copy, any little alteration, 
however slight, being sufficient to render a prosecution useless, 


Tue United States Post-office Department is about to 
make a searching investigation into the cost of construction, opera- 
tion, and utility of all ee. tube systems for transmission of 
mails, and including all facts bearing upon their use, This inves- 
tigation is in accordance with the requirements of the last Postal 
Appropriation Act, and is designed to enable Congress to deter- 
mine whether the pneumatic tube service should be owned, leased, 
extended, or discontinued by the Government, and also to deter- 
mine the cost at which the Government may acquire existing 
plants or necessary patents, 


Tue North Sea Canal, by which the port of Amster- 
dam is ee can now admit the largest ships and cargoes 
without the necessity of lightering at the entrance. The dock and 
quay accommodation is sufficient for a very large trade. Railway 
communication with the interior and to Belgium and Germany is 
ample, and the tariffs are very moderate. A new entrepdt dock 
will shortly be completed which will bear comparison with the best 
yet known. According to Mr. Robinson, the British Consul at 
Amsterdam, the dock and quay dues are reasonable, and the 
North Sea Canal is an entirely free waterway. 


Tue United States armour plate contract question, 
which has involved so much controversy, is still unsettled. In 
response to the recent call for bids for 39,950 tons of armour plate 
three offers were received. The Carnegie and the Bethlehem 
Steel companies each offered to furnish one-half of the quantity 
required, their prices being the same, 445 dols. per ton with 45 dols, 
royalty for face-hardened armour over Sin. thick ; 400dols. per ton 
with 11°20 dols. royalty for face-hardened ies under 5in. thick ; 
400 dols. per tons for plain plates less t 5in. The Midvale 
Steel Company, a new competitor, put in a conditional bid at 
prices ranging from 327 dols, to 442 dols. per ton, according to 
class of armour and quantity awarded. After carefully consider- 
ing the bids, the Navy Department decided to reject all of them 
se that the whole question is to be fought out over again, 
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REPLIES. 
J. K. (Airdrie).—A_ two- as and a full description of the 
engines appeared in our issue of July 20th. 


VisraTor.—The subject is very complicated. If you have Sauer’s 
eae ” in your public ears, you will find it treated at length 
there. 

J. H. D.—The surfaces to be cork painted are thickly varnished, and 
while still wet the dry cork-powder, or small particles, are dabbed on. 
They adhere, and when the whole is dry it is painted over any colour. 

W. G.—There is an engineering department at Cambridge, but you would 
e_ do better at University College, Gower-street, or the Cen’ 

nstitute—City and Guilds of London—South Kensington. If you 
write to the secretaries they will send you full particulars of the 
courses and fees. 

Ratuer Harp (Eastbourne).—We are at a loss to understand what = 
wish Parliament to do. Nothing is more difficult to prove ti 
priority of invention, and for that reason litigation is wearisome and 
expensive ; but the punishment of an infringer, and particularly of a 
fraudulent infringer, is very severe. You say that you have heen a 
sufferer, but it is quite possible that when your own claims came to 
be settled in a court of law, you would have facts brought to your 
knowledge of which you previously knew nothing, and which would 
alter your views, 


INQUIRIES. 


COLLAPSIBLE BARRELS. 
Sir,—Can anyone tell me who are the makers of collapsible barrels for 
seed oils? Cc. W. 


ELEVATOR BUCKETS. 
Sir,—I should be glad to have the names of the makers of stamped 
steel buckets for elevators. 
Hull, August 22nd. c. D. 


BANK KNIFE MAKERS. 
S1r,—Can some one oblige me with the address of bank knife makers 
for leather-splitting machines? 
August 27th. C. H. 


DEATH. 
On the 19th inst., at Corsham, Wilts., Epwarp Harris, C.E., aged 
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ENGLISH AND AMERICAN METHODS. 


Ir America should send to this country a commissioner, 
after the manner of the Times, charged to show British 
engineering trades and methods in the best light, we do 
not hesitate to say that the accurate judgment of the 
American people would pronounce English methods 
to be in no degree less suited to England than 
American methods are to America. The adaptation to 
environment is the key to commercial success, and where 
the conditions are as different as those of England and 
America, it is incredible that the same methods should 
be suitable for the two countries. 

The first duty of such a commissioner would be to 
study the trade of our country and make himself con- 
versant with the manner in which that trade is carried 
on. Here, in the first place, he would find a wide 
rales. a from the systems to which he was accus- 
tomed. Then he would have to consider the aims of the 
poeple, their characters and their desires, and, finally, 

e would look backwards into our history and traditions. 
It is occasionally easier to express a meaning by 
an analogy than by a reality. Let us adopt this manner 
of showing the differences which the commissioner 
would find between the two countriés. 
trade and industry of Great Britain as an ancient tree 
with roots firmly fixed in conservative soil, and branches 
spreading to all parts of the globe., It is still king of the 


2 | forest, but it has ceased almost to grow in height, yet 


waxes greater in girth and stability. Its head is raised 
above all other trees, and the branches which spring from 
it are borne on strong boughs which afford them succour 
and support. They are raised so high above the forest 
that air and sunshine are there for them in plenty. From 
this giant there dropped a seed which sprung up and has 
become a noble tree. But it isstill young. Its roots are 
spread in new ideas, a soil treacherous but rich in nourish- 
ment. There are few boughs on this tree, but its branches 
grow out long and thin. It has not yet grown above the 
other trees around it, and it struggles continually for 
more air and more light. All day long it never rests, and 
branch fights against branch and twig against twig for the 
better place, and that which ceases from growing even 
for a little while withers and falls to the ground. This 
tree is called America, which nevertheless will, in time, 
become a great tree. 

Thus are the two countries. England is the birthplace 
of mechanical engineering. When the millwright and 
the carpenter were the only mechanicians, small shops and 
works were started here, and as with the progress of the 
century mechanical engineering developed, many of these 
little works became the nucleus of increasing establish- 
ments. It is evident that works growing in such a way 
labour under disadvantages. Our old works, our largest 
and most famous, are not built as they now exist from 
set intention. They were started in days when the huge 
proportions which mechanical engineering would attain 
were unforeseen, and when money was far less plentiful 
than itis now. They are antiquated in arrangement and 
design, but not more so than hundreds of American works 


Let us regard the. 


will be fifty years hence if mechanical engineering 
spreads with such totally unforeseen rapidity im the 
next half century as it has done in that just coming 
to a close. And what will the owners do then—- 
the third generation of owners—if they suddenly 
awake to the fact that a new competitor with radical 
notions has arisen to teach them the way they should go ? 
Will they utterly cast out the ways of their fathers and 
grandfathers—will they be able to stamp out tradition 
and overcome hereditary ideas and spring up fresh and 
green from their ashes? No; and a thousand times no. 
They will do what England is doing. They will make 
the bist use of the means they have at hand. They will 
modify and renew just as our manufacturers do now, 
but with caution and discretion, not with the immoderate 
haste which marks some of their movements to-day. 
That restless striving for the foremost place will be a 
nightmare of the past. Those firms who have made a 
reputation will retain their trade in spite of new rivals, 
because older nations, like older men, prefer the old and 
proved better than the new unknown. We are told, we 


tral} See for ourselves around us, the signs of American 


trade entering our country. It is repeated with 
tiring reiteration that we are losing our markets, 
yet if we take the trouble to visit our manufacturers they 
smile at American competition. It is strange that the 
people most concerned are the people least afraid. Are 
we to suppose that they are more ignorant of their own 
affairs than those who watch but do not work? 
Is it invariably true that he who looks on sees more of 
the game than the players? We are inclined to think 
not. If this goblin, American competition, were a new 
thing, an unknown danger, it would be something to 
fear; but it has been in our path for years, and our 
trade drives as easily through it to-day as it did on the 
first day it made its appearance. It is in machine tools 
that there is apparently the severest competition, but 
there is not a single machine tool works of the higher 
class in this country which is not as stable as any 
similar American works. Why? Because the majority 
of our makers work at large profits in a close market ; 
they know their customers of old, and their cus- 
tomers know them and their work. The American 
making less profit on his manufactures, and working in a 
market which may desert him for a rival at any moment, 
is evidently in a weak position. We will be forgiven for 
comparing them to the family butcher, with his rich and 
established clientéle, and the energetic meat salesmen 
who cries his wares loudly and does a thriving trade with 
casual customers at a small profit. The illustration is 
even more apt than it seems at first sight, for whereas 
the street salesman sells openly to a customer whom all 
may see, the family butcher serves his houses year in and 
year out without the world being a bit the wiser. The 
machine tool makers of Manchester will tell you they do 
the same thing, they make for established customers, and 
find enough employment from them and a certain num- 
ber of casual clients without hysterical endeavours to 
attract new purchasers. But the world at large, they 
say, knows comparatively little of what they do; it 
sees American tools in grand show-rooms and at exhibi- 
tions, it is struck with their wonderful ingenuity, and 
without being in a position to take all the varied condi- 
tions into consideration, says America is seizing the 
English markets because English makers will not bestir 
themselves. 

We have shown on a former occasion that old methods 
are not necessarily bad because they are old, nor new 
methods good for the converse reason. A method is to 
be judged only by the conditions under which it is used. 
If we see a level-headed man adopt a certain method in 
his works or his trade we take it @ priori that he does it 
because he finds it pay best. The amateur or the super- 
ficial observer will condemn because he has seen another 
way which appears better to him. He has jumped toa 
conclusion without being in possession of all the facts. 
Such a person will walk into a works and see simple 
turret lathes making studs, and will say that they are 
behind the time, and that a modern American automatic 
should replace them. He may be gravely in error. All 
he can claim for the new tool is that it has a greater out- 
put and requires less attention. But the possessor has 
far better reasons for retaining his old tools. In the first 
place, they are there—a very important consideration ; 
secondly, they do the work as fast as he wants it done; 
and lastly, they are cheap to use. Thus it is with 
hundreds of our “ antiquated ’’ ways, both in making and 
selling. The methods are hereditary, they are in our 
possession, they call for no change and outlay of capital ; 
they do the work or make as much money as we want; 
and they are cheap to use. It must be remembered 
always that'we are talking now of firms which have been 
established for years. Those who begin to-day must 
evidently start differently from the way their grandfathers 
started. A man who put down an old-fashioned tool 
now-a-days, without some exceptional reason, would be 
evidently courting failure; so a man who designed a 
works on the plan of one fifty years old would make a 

ave error. Conditions are totally different now, and 

e has to suit his tools and his works to the conditions. 
But on the other hand, if he hastily jumped to the con- 
clusion that what was right in America must necessarily 
be right here, he might also be mistaken. Again, 
the conditions must be considered. This is rather 
a digression, but a necessary digression, if we do 
not wish to be misunderstood as opposed to progress 
and new developments. The second point is too often for- 
gotten, particularly by Americans. The average English- 
man prefers a moderate income and plentiful recreation, to 
a large fortune and ceaseless activity. To a certain extent 
the limited company has modified this characteristic. But, 
on the whole, it may still be said that the Englishman 
does not seek or desire a large fortune in the way the 
American does. His methods are sufficient to give him 
all he wants, and, naturally, he does not depart from 
them. Moreover, the necessity for the restless en- 
deavour does not exist in this eountry, while—we 
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have the statement on the authority of several 
American engineers—competition is so keen that the 
least cessation of activity and progress in the United 
States is fatal. We might almost venture to compare 
British engineering trade to a cone resting on its base, 
and American trade to a cone standing on its point, and 
only saved from falling by constantly spinning. The 
comparison is, of course, exaggerated, but on account of 
the methods of working in America, the manufacture of 
similar articles in great quantities, the carrying of large 
stocks, the cutting down of profits by specialised compe- 
tition, and so on, it seems obvious that business must be 
run at a high speed and must be large in volume to be 
successful. Thus, when all the varied points are taken 
into consideration, it will be seen that the conditions 
under which the most frequently attacked portion of 
British trade is conducted are so different from American 
conditions that there need be no hesitation in believing 
that our supposititious commissioner would be led to the 
conclusion expressed in our first sentence, that the 
methods of mechanical engineering craft and trade in 
Great Britain are no less suited to this country than those 
of America are to that continent. 


THE CONDUCT OF GOODS TRAFFIC. 


Many persons are honestly convinced that very great 
economies could be effected in the conduct of goods 
traffic in this country by the substitution of wagons 
capable of carrying 25 to 50 tons, for the 10-ton wagons 
now in use, and they point to the practice of the United 
States as a conclusive argument in their favour. It is 
noteworthy that they who hold this never use any other 
argument worth mentioning. The railway companies of 
the United States employ these very large cars, and 
therefore we ought to use them also. This method of 
reasoning is not very convincing, and perhaps mainly for 
this reason little attention has been paid to the advocates 
of a radical and expensive change in the construction of 
British rolling stock. The last issue of the Bulletin of 
the International Railway Congress contains a report 
prepared by Mr. L. F. Loree, general manager of the 
Pennsylvania lines west of Pittsburgh, which throws a good 
deal of light on the question involved. We have, indeed, 
for the first time a definite statement of the reasons why 
big cars are better than small. They justify American 
engineers; but it cannot be said that they support to any 
appreciable extent the contention of those who see 
nothing right in English practice. 

A question was submitted for discussion which takes 
the following form:—‘* What is the most economical 
capacity of goods trucks or freight cars, taking into con- 
sideration first cost, operative length of haul, character 
of traffic, bulk of consignment per truck or car, direction 
of traffic, kc.” This was subdivided into a large number 
of detailed inquiries which were submitted to the managers 
of twenty-seven of the most important railways in the 
United States. Mr. Loree has collected all the replies. 
His report begins with a short sketch of the introduction 
of railways into the United States, and he then gives the 
history of the goods wagon or freight car. Those first 
built had four wheels and carried about three English tons. 
Between 1850 and 1860 the size increased. A 5-ton 
with four wheels, car was normal for coal, and a larger 
car to carry the same dead weight on two four-wheeled 
bogies was adopted for general merchandise. The Civil 
War caused a demand for cars of more capacity, and a 
9-ton vehicle on eight wheels was built for coal, the 
maximum loads for merchandise wagons remaining at 
about 7 tons until after 1865. Then a rapid increase 
began. An 18-ton car came in 1876, a 22-ton car in 1883, 
and in 1885 a 27-ton car became the standard for all 
classes of freight equipment on the principal roads. In 
1895 the Pennsylvania lines west of Pittsburgh put on a 
number of 81-ton cars. For the Lake coal and ore trade 
a 45-ton steel car is now the standard car for this 
class of traffic. One of the first things to strike us on 
reading this report is the very small number of goods 
wagons of any kind in use in the States. The total 
number owned in 1898 by the railway companies was 
only 1,278,189, and by individuals 115,040. Seeing that 
the total length of track opened amounted to 245,239 
miles, the percentage per mile is extremely small as 
compared with that obtaining in Great Britain, a fact 
which ought not to be dropped out of sight. It has been 
shown over and over again that the wagons used in this 
country are of dimensions found most suitable to the 
nature of the traffic; and that their size has not been 
fixed by the railway managers alone. Precisely the same 
thing has occurred in the United States. The very large 
cars, over 36ft. in length, ‘‘ were called into service by the 
action of the officers in charge of traffic matters placing 
certain articles in a classification that carried with it too 
high a rate, and then fixing a minimum weight for a 
car load at a figure that could not be loaded on an 
ordinary car, and the ‘furniture car’ was built to 
‘ beat the rule,’ and, as a consequence, articles that had 
been shipped ‘knocked down,’ were set up at the factory 
and shipped in these large cars, which grew in size as 
competition increased.” As a further example of the 
effect of classification, Mr. Loree cites “ grain cradles.” 
The official minimum for these is 20,0001b. weight. The 
larger the car the more cradles can be loaded, and the less 
the cost of transportation ; consequently increased pressure 
is brought to bear on the railway companies to increase 
the size of their cars. There are no fewer than 2700 
articles officially classified, and to 480 of these the rule 
applies that the greater the load per car the less the rate 
charged per mile; but the result of the use of the largo 
cars is most unsatisfactory. Thus, 314 furniture cars of 
27 tons capacity worked over one division in November, 
1898, carried loads of only 25 per cent. of the capa- 
city of the cars. The average weight of box cars is 
given at 16 tons, and of the paying load at 
10 tons. The cost of moving the car and its 
load is taken at 40 mills per mile, and the average 
mileage per year at 10,000; Leaving the “ furniture ” 


car on one side, Mr. Loree has no doubt that the large 
car of, say, 27 tons to 35 tons, is in every way 
desirable for many lines having a special traftic in such 
things as ore and coal, where the cars can be made 
to carry a full load in one direction; and he shows that 
the growth in size of the ore car has been a consequence 
of the increased size of the Great Lake steamers, which 
want to get rid of their cargoes as fast as possible, a 
work much expedited by the use of the shortest trains 
of the greatest capacity that can be contrived. It is 
obvious that for such work the wider and deeper the 
wagons, and. the less the space wasted between them 
in coupling up, the better. But, apart from these con- 
ditions, there is no reason why the big car is better than 
the little one, with an exception to which we shall come 
in a moment. So far, we think it is clear that the in- 
troduction and use of the large car on United States 
railways are the result of conditions which do not exist 
at all in this country. : 

There remains for consideration the question of the 
cost of haulage, which is quite beside everything con- 
nected with the convenience of the trader or his demands. 
Now, one of the questions sent out to the railway com- 
panies took the following form :—‘‘ Give data of experi- 
ments you may have made with the view of comparing 
the rolling resistance of trains of equal weight made up 
of fully-loaded cars of the same class but of different 
capacities.” The replies from some of the companies are 
remarkable, and even poosias ey» The resistance of loaded 
cars per ton gross is much less than that of unloaded 
cars, and the larger the car the less the resistance. The 
Pennsylvania Railway reports that a fully-loaded car of 
40 tons has, on a“ level tangent,” a resistance of 3°02 lb. 
per ton. A fully-loaded car of 624 tons has a resistance of 
but 2°45 lb. per ton, and a 72$-ton car a resistance of only 
2°191b. per ton at speeds of fifteen miles an hour. But 
the additional resistance of a curve is 1} 1b. per ton per 
degree of curvature. On the Southern Pacific Railway, 
taking a gross load per car of 75,0001b. as a standard, 
then the resistance of a 60,000 lb. load will be 3 per cent., 
of a 50,000 Ib. load 6 per cent., of a 40,000 Ib. load 10 per 
cent., of a 80,0001b. load 17 per cent., and under this 
25 per cent. greater per ton. It appears to be almost 
incredible that the resistance of a train can under any 
circumstances be so small as that here stated. Nor is 
there any reason why it should be so much smaller than 
it is generally assumed to be in this country. 

The principal facts to be learned from the report are 
that the best paying dimensions of goods wagons depend 
on the nature of the traffic. In other words, on the 
species of goods transported and the arrangements at the 
termini. It cannot be laid down as a fixed rule that the 
larger the wagon the better all round. In short, the size 
of the wagon must be carefully adapted to the require- 
ments of the traffic. In the second place, it goes without 
saying that the more nearly the wagon is loaded up to its 
full capacity the better, whatever that capacity may 
be. It will, therefore, be more economical to carry 
10 tons of coal in a 10-ton capacity truck than to carry 
the same weight in a truck of three times the size. There 
is no special virtue in mere size. ‘The reason why 
the large wagon is successful in the States is that a 
load equal to its full capacity can always be obtained 
for it when it is held for the class of goods for 
whose conveyance it has been specially constructed. 
Large wagons for miscellaneous goods do not appear to 
be satisfactory. In all probability the double bogie wagon 
used in the United States runs with less resistance 
per ton than that of our wagon stock, which, it ‘must be 
admitted, is as a rule a long way from perfection as a 
vehicle. It is beyond question that very heavy loads, 
2000 tons and upwards of grain, coal, or ore, can be 
hauled at moderate speeds at a less cost per ton than 
trains of, say, 500 tons, always provided that the haul is 
reasonably long and that the train is kept in continuous 
movement. The stopping or starting of a train of 2000 
tons is a somewhat important operation, which cannot be 
done for nothing. Finally, we may say that Mr. Loree’s 
report leaves the whole matter, in so far as Great Britain 
and Ireland are concerned, very much where it was. 


THE PRICE OF COAL. 


Tue rapid rise in the price of coal and coke, which 
shows no sign of abatement, has been explained or 
accounted for in various ways, not only in Great Britain 
but on the Continent. These explanations are in many 
cases contradictory, and being far from the truth, they 
are in a way mischievous. The greed of the coalowners, 
the formation of rings by coal merchants, the extravagant 
demands of railway companies, the influence of trade 
unions, have all been cited as working for the ruin of the 
trade of the country. We have deemed it advisable to 
push inquiries and endeavour to arrive at the truth. 
That truth really lies very near the surface after all. The 
result of investigations made in different parts of the 
country is always to the same effect. The high price of 
fuel is in the main the result of an enormous demand, 
and, strange as it may sound, a short supply. 

In another place will be found a statement of the position 
in Scotland. Confining our attention here to England 
and Wales, the cause of high prices may be stated 
under the following heads :—(1) The fact that almost 
every trade in every country throughout the world is 
uncommonly prosperous, and using a good deal more 
fuel than usual. (2) There has for months been an 
extraordinary, and, indeed, unprecedented demand from 
the Continent, more particularly for steam and coking 
coal. (8) Coming on the top of this, we have our 
Admiralty entering the market and buying enormous 
quantities of fuel for dockyards, coaling stations, 
&c., just when the coalowners had enough demand from 
general buyers. (4) The indifferent working of the miners, 
who are getting much less coal per head than in times of 
worse trade. It is authoritatively stated, indeed, that in 
Northern England, at all events, the men are raising 
50 per eent; less coal than at other times; (5) keenness of 


buyers. It is recognised that, with such extraordi 
demands and a short supply, someone must be left with 
his requirements unsatisfied, and each consumer is de- 
termined that he shall not be that one. Therefore there 
is a continuous rush to get orders a¢cepted, and, curious 
as it may appear, bids are made for coal at prices which 
the coalowners never thought of asking. Thus, then, it 
is really the purchaser who has done most to fix prices. 
The demand, it is well to remember, is in all cases, so 
far as we can learn, perfectly genuine. There is nothing 
speculative about it; coal is bought for immediate use. 
Indeed, prices are far too high, and the market in far too 
eameiliod a state, to permit speculative buying. On all 
hands it seems to be admitted in trade circles that the 
rise has been quite legitimate. The manufacturer who 
ordinarily, using 100 tons a week, now finds that he 
must have 120 tons, knows that his neighbours are in 
the same plight, and he sees that if the.supply is short 
he will have to outbid those neighbours to satisfy his 
own wants. 

The cure is, of course, a greater supply of coal; but this 
is just what cannot be had, and various reasons ‘are 
advanced for this. By far the most important is the 
action of the miners. The war in South Africa has taken 
away a considerable number of the miners. But this is 
not all. It is certain that the miners who are left do not 
attend to their work with that amount of diligence which 
is shown in the duller times. Each man has had his 
wages raised about 50 per cent. and he limits his opera- 
tions by that extent. It is a well-known fact that in the 
coal trade the higher the wages the less the number of 
tons raised per man. The miner seems to earn no more 
in good times than in bad. A certain sum keeps him 
for the week, say 30s., and he works till he has earned 
this 30s., and then gives up for the rest of the week. 
The only difference between good times and bad is that 
he earns the money in, perhaps, three days in good 
periods, but has to work four days in bad. The master 
would like the miner to work as diligently in good as in 
bad times, but he cannot compel the man to put in full 
time ; he dare not dismiss him because he cannot get 
another to fill his place. One owner of an extensive 
colliery tells us that in his pits they have a good many 
more men engaged than at any time since the pits com- 
menced working, but they do not raise as much coal as 
in ordinary years. This is one reason for the scarcity of 
coal, and shows why coalowners cannot increase their 
production to meet the increase of demand. 

There is among the general public an idea that the 
coalowners have a ring to force up prices. Nothing is 
further from the fact; there is no ring, no syndicate, 
there is not even an understanding among the owners. 
They are simply overwhelmed with inquiries and orders, 
and have to refuse a large majority of the latter owing to 
the impossibility of executing them. The demand much 
exceeds the supply in ail parts of the world, and foreign 
consumers are driven in greater numbers than ever be- 
fore to endeavour to buy in England. They are prepared 
to offer almost any price rather than be left without 
plenty of fuel. Naturally the coalowner gets as much 
as he can; and if he finds consumers willing to pay the 
prices he names, he does not scruple to ask them. But 
the consumers are the arbiters in fixing the prices. If 
they refused to pay the rates asked the coalowners would 
quote less, but users are so eager to get the coal 
that they do their very best to outbid each other. There is 
literally a perfect scramble among consumers to get coal. 
How far this demand is justified by the position of the 
world’s trade—for the statements we have made apply 
equally to all manufacturing countries—we do not pretend 
to say. That is quite another question. We have only 
to deal with the facts as we find them, and they all tell 
the same story. Coal is dear because it is scarce, and 
the world is willing to pay a long price rather than go 
without. In a sense every ton of coal raised is put up 
to auction and sold to the highest bidder. There will be 
no fall in price unless the demand falls or the quantity 
offered for sale is increased. 


THE RAILWAY ACCIDENT AT HINDLEY. 


In our issue of August 10th we gave our readers three 
views of this very extraordinary accident, but withheld any 
detailed remarks pending the holding of the coroner’s in- 
quiry. This official sat on the 21st inst. to hold an inquest 
on the death of the driver and one passenger, who were both 
killed by the overturning of the train. The evidence offered to 
the jury was of a most conflicting character, and very interest- 
ing, though very extraordinary, arguments and admissions 
were made by the respective railway companies involved. It 
appears that the short length of line upon which the accident 
happened is owned jointly by the London and North-Western 
and the Great Central Railway companies; it being, 
in fact, a very short radius loop connecting the two systems 
in the Wigan district. The permanent way, however, 
is laid and maintained by the Great Central ; and the North- 
Western officials contend most stoutly that the immediate 
cause of the accident was some defect in the condition of 
the railway itself, although a train had passed safely over the 
same road only four hours previously. They point to a 
damaged rail and to joints so closely “ butted” as to allow 
no room for expansion; but whether the great heat of the 
day in question was the cause of the flaw they fail to make clear. 
On the other hand, the Great Central produce witnesses to 
show that the train was observed to clear the point safely at 
which the damaged rail was subsequently found, and insist 
that the actual and only cause of the disaster was the high 
speed at which the driver—who, it will be remembered, was 
killed on the spot—took the eurve on the fateful journey. 
They refer to the working rules of the North-Western, and show 
that the instruction to drivers is to bring their trains almost 
to a standstill at the entering junction, and to steam slowly 
through the section to the next signal-box ; and, as a matter 
of fact, the several witnesses examined stated the actual 
speed of the train variously at from 28 to 40 miles an hour, 
although the schedule time was based at one-fourth the speed 
of the preceding section. The same working time was 
allowed in both cases, though the distances: were 1320 yards 
and 363 yards The solicitor to the North- 
Western frankly itted all this, and even more, that the 
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rule as to speed was constantly and systematically broken in 
actual working. Such an admission, strange and unexpected 
as it was, was obviously a necessary and unavoidable one if 
he wished to carry his argument against the Great Central. 
After a protracted inquiry, the jury found a verdict 
of “Accidental death,’ but made a presentment which 
practically was a condemnation of both the railway companies 
concerned. oe 4 wished to place on record the fact that in 
their opinion “ the accident was caused by an excessive rate 
of speed over a very dangerous curve.” In this we heartily 
concur, and can only hope that immediate steps will be taken 
to reduce the risk to life and limb of everybody, both travel- 
ling public and railway servants alike, in passing over a 
section of railway which, we are told, is familiarly known to 
the officials as “ the switchback.” It certainly is not to the 
credit of a company of such standing as the North-Western 
unblushingly to admit in open Court that the working rules 
—which we must suppose have been formed for some good 
and sufficient reason—are every day broken and ignored, to 
the deadly risk of public safety. 


THE JUBILEE OF THE SUBMARINE CABLE. 


On August 28th, 1850, the first electrical message ever sent 
across the sea was transmitted between France and England. 
Short as is the time that has elapsed since that day, there is 
some little obscurity as to the precise conditions under which 
this first of all submarine cables came to be laid. The incep- 
tion of the scheme is commonly attributed to Mr. Jacob 
Brett, but there can be little doubt that almost from the 
first trial of Ronald’s telegraph it became evident to thought- 
ful men that means could be found of sending messages 
across the seas. Mr. Brett could do nothing with his idea 
until a Mr. Wollaston, who is still alive, and eighty years old, 
came to his aid. The first settled fact is that a concession 
for the right to establish a cable between England and France 
was granted by Louis Philippe as far back as 1846. With 
the difficulty encountered in raising the necessary funds 
we need not concern ourselves. Mr. (afterwards Sir Charles) 
Fox, and Messrs. Wollaston, Edwards, and Brett, subscribed 
£500 each, and with this sum an experimental cable was 
made and laid. We here come once more on disputed 
ground. It is said that Wollaston suggested gutta-percha as 
the only material that would insulate the cable. Others 
have claimed the invention. Some very rough machinery 
was made, and a gutta-percha company covered the wires in 
lengths of 200 yards, which were afterwards joined up. The 
tugboat Goliath left Dover in the morning, the end of the 
cable being made fast to the pier, and reached Cape Grisnez 
at six p.m., and messages were transmitted. The wire lasted 
only a few days, but enough had been done, and a new and 
good cable was laid by Thomas Crampton, the inventor of 
the Crampton locomotive and many other things. The new 
cable lasted twenty-five years. Nearly all those connected 
with the original undertaking are dead. 


YORKSHIRE STEAM COAL AND THE TAFF VALE STRIKE. 


Tue Yorkshire steam coal trade has during the week been 
much inflated owing to the Taff Vale Railway strike, and 
unusually high prices have been realised. This has given 
rise to an unusual state of affairs, and although there are 
indications that prices of steam coal will continue high 
during the shipping season, it would be well to re- 
member that the extraordinary quotations will fall 
away as soon as the strike is settled. One of the 
reasons why such high prices are being realised for best 
steam coal for immediate delivery is to be found in the fact 
that nearly all the large firms are very heavily contracted, 
so that they have very little coal to sell. The output of the 
South Yorkshire district has been very much interfered with 
by holidays, which has prevented any stocks accumulating. 
After the Doncaster September race meeting holidays will be 
fewer and far between, and coalowners are looking to a much 
increased output. The question of miners’ wages has 
happily been settled, and negotiations are pending for 
adjusting the wages of colliery enginemen and kindred 
— so that there is some prospect of the output being 
increased. 


THE ADMIRALTY BOILER COMMITTEE. 


ONcE more we have to congratulate Mr. Goschen. He 
has selected Mr. John Inglis, LL.D., of Point House, Glas- 
gow, to complete the Committee on naval boilers. He is 
head of the well-known firm of shipbuilders, is a past-pre- 
sident of the Institute of Engineers and Shipbuilders in 
Scotland, and vice-president of the Institute of Naval Archi- 
tects. Mr. Inglis is a very able man, of large views and 
extended experience. His services will in various ways be 
found invaluable in the carrying out of the important work 
to be performed by the Committee. 


LITERATURE. 


Our Fleet To-day and its Development during the Last Half 
Century. Revised edition of “‘ The Development of Navies 
during the Last Half Century.” By Capt. S. EarpiEey 
Witmot, R.N. London: Seeley and Co., Limited. 1900. 

Tue title of this book is in a way misleading, and Capt. 

Kardley- Wilmot has taken pains in his preface to explain 

that it is something much more than a reprint of a Teak 

which he published some ten years ago, and which has 
long been regarded as a pro es authority -within its 
somewhat restricted limits. In revising and bringing the 
volume up to date, is was soon found that owing to the 
great advances made by other nations as well as our- 
selves, it was necessary to augment the size of the 
volume. Much new matter has indeed been introduced. 

In short, the book now before us is so far different from 

its predecessor that both must find a place in any library 

which pretends to be fairly representative of the literature 
of naval warfare. 

It is not, we think, neeessary to say much concerning 
our author’s treatment of his subject. He writes 
straightforward forcible English, and never leaves us in 
doubt as to his meaning. We may not always agree 
with his conclusions ; but it is not to be denied that he 
gives reasons for the faith that is in him—which thing 
cannot always be said of authors who deal with contro- 
versial subjects. He begins with the Navy as it was in 
1840, and sketches its history. In general his method 
consists in taking some particular improvement, and 
showing by facts what the results of its introduction 
have beens Thus, for example, he draws from the siege 


of Acre a lesson as to the value of numerous guns. The 
fight between the Alabama and the Kearsarge on June 
19th, 1864, is used to illustrate the value of armour. We 
notice, by the way, that Captain Eardley-Wilmot spells 
the name of the Federal ship without the ‘‘r”’ in the final 
syllable. 

We find little to criticise in the volume. Certain 
statements, however, deserve further elucidation. Thus, 
we should like to have additional information as to the 
reasons why Symonds’ ships were so successful. Writing 
of the old Vanguard, designed by Symonds, and launched 
in 1835, our author tells us that “ she was 190ft. long and 
57ft. beam ; she was the broadest shipinthe Navy.” On 
all received principles of marine propulsion she ought to 
have been slow, yet we hear that ‘ her principal: charac- 
teristics were speed and handiness under canvas, with 
great space between decks.” Symonds appears to have 
anticipated modern ideas, for he favoured interchange- 
ability, and did what lay in his power to reduce the number 
of types. When Nelson was off Cadiz he had seven 
classes of 74-gun ships with him, each requiring 
different spars, so that if one were disabled, none 
of the other ships in the fleet could have helped her. 
The différent classes of ships’ stores, again, numbered 87, 
and these also he succeeded in reducing. On page 9 
Captain Eardley- Wilmot tells us that flint locks for ships’ 
guns were introduced in 1780. We fancy that the use of 
these locks must have been very limited at that period, 
and we are inclined to believe that they were not in 
general use much before 1790. The history of the intro- 
duction of the flint lock on board ship has yet to be 
written. We believe that we were the first to clear up 
the question of how guns were fired at Trafalgar, at the 
time when the Naval Exhibition was held, a few years ago. 
Two guns used on board the Victory were found to have the 
fins cast on them, to which the locks were secured with 
thumb-screws or fly-nuts, and a couple of locks were 
actually found after much searching at Woolwich. 

Our author leaves little ground untrodden, and in not a 
few cases he tells his readers things which are very far 
from being generally known. Thus, for example, many 
of our readers will remember the invention by Admiral 
Popoff, of the Russian navy, of circular ironclads, which 
were very highly praised by Sir E. J. Reed. In practice 
these structures were utter failures ; but it has remained, 
we believe, for Captain Eardley-Wilmot to publish the 
reason why they were not successful. It was simply that 
they could not be steered. They tended to turn round 
like a saucer in a pail of water. They steamed at just 
six knots. Nevertheless our author has a good word for 
them. They were really, he says, not ships at all, but 
floating forts, possessing a certain amount of mobility. 
He compares them with the fixed circular forts at Spit- 
baer altogether to the disadvantage in many ways of the 
atter. 

It is matter for regret that Captain Eardley-Wilmot 
disposes critically of cruisers in one short chapter of about 
a dozen pages, in which he does not once allude to our 
later vessels of the type, such as the Diadem. No class 
of warships has, perhaps, undergone more remarkable 
developments; about none have been hotter disputes. 
Our author writes so sensibly about such vessels as the 
Edgar class, that we are certain he could have said a good 
deal more with advantage about cruisers in general. The 
descriptive particulars of late vessels of this class given 
further on do not in any way meet our objection. On 
the other hand, the chapter on ‘‘ Torpedo Warfare” is very 
full, interesting, and instructive. The broad lesscn 
taught seems to be that even when the attacked ship is 
lying at anchor it is very difficult to hit her, but that a 
single hit will suffice to disable if not destroy her. 

Chapter XI. has been written by Mr. R. C. Oldknow, 
R.N., and is devoted to steam propulsion. He begins 
with the machinery,of 1840, aa carries us down to the 
present day, even indeed to the Turbinia. Fifty years 
ago there were no fewer than twenty-nine steam vessels 
in the Royal Navy. The engines were all of the side- 
lever type, and the uniform buttons of the engineers bore 
a side-lever engine surmounted by a crown. In the mer- 
chant service it was borne without a crown; and with a 
lion over it; the engineers of the East India Com- 
pany used it as their badge. Mr. Oldknow has handled 

is subject very well. It must not be forgotten that he 
has written, not for experts, but for “the man in the 
street,” and his space was strictly limited—facts which 
greatly enhance the difficulty of dealing with the 
subject. 

The concluding chapters of the book tell us all about 
the fleet to-day. In these our author speaks pretty full 
of the cruisers, and we hear of the Diadem, Powerful, 
&c. There is a very useful chapter on the lessons taught 
by recent naval wars, and we have in it ample oppor- 
tunities supplied for discussion, if not contention. It is 
not a little remarkable that no single fact can be adduced 
about warships which may not be contradicted by some 
other fact. Thus, for example, Captain Eardley- Wilmot 
censures, in the severest way, the use of wood on board 
ships: ‘‘ We have too long laboured under the delusion 
that hulls, masts, machinery, and armament, being all of 
iron, the old danger of fire in action hardly exists.” 
Cervera’s action proved that wood is a source of terrible 
danger; yet, on the other hand, the experiments with 
the Belleisle go to prove that wood need not be a source 
~. ee at all, and may, indeed, be used with perfect 

ety. 

An appendix, containing tabular statements concerning 
ships and guns, brings the volume to a close. We have 
only to add that it contains a number of admirable illus- 
trations, and the printing and binding reflect much credit 
on the publishers of a work which will enhance the 
author’s reputation, already great. 


Magnetic Induction in Iron and other Metals. By. J. A. 
Ewinea. Third edition, revised. London: The Electrician 
Printing and Publishing Company, Limited. 1900. 

Tue first edition of this work appeared in 1891, and the 

third edition is now before us: ‘The author is well known 


for his research work in connection with the magnetisa- 
tion of iron, and acknowledges the assistance afforded 
him in laboratory experiments by several of his students 
in Japan, and also by others in Dundee. While now 
occupying the chair of Professor of Mechanism and 
Applied Mechanics in the University of Cambridge, he 
has been able to further amplify his treatment of the 
subject, and keep the work well up to date. He has not 
attempted to deal with the matter asa scientific historian, 
and has endeavoured to tell of things discovered rather 
than of discoverers. The reader will therefore find that 
the work of early observers is passed over with scarcely 
any mention, because later experiments have covered 
the same ground in a more conclusive and exhaustive 
manner. References are, however, given to the original 
memoirs, which will enable the student who desires to 
do so, to pursue the subject still further than is possible 
in a small text-book. 

After the introductory chapter, which deals with 
fundamental ideas and terminology, an account is given 
of the methods usually adopted for investigating the 
magnetic qualities of metals, and numerous examples are 
given of measurements taken from various specimens of 
iron, steel, nickel, and cobalt. A chapter upon hysteresis 
follows, and then the distinctive features of induction by 
very weak and by very strong magnetic forces are 
separately described, with further reference to experi- 
mental methods, and additional numerical results. The 
influence of temperature and of stress are next discussed, 
the conception of the magnetic circuit explained, and 


some account given of experiments which may be best . 


elucidated by this treatment. A chapter is devoted to 
the molecular theory of magnetic induction, and a number 
of miscellaneous results of experiment are quoted which 
are explicable upon that theory. 

The symbols | for intensity of magnetisation, and B for 
magnetic induction, are quite familiar to electricians, but 
some writers consider the two symbols unnecessary, and 
would ask us to dispense with the former and use only 
the latter. The present author does not take this 
view of the matter and considers both symbols of the 
utmost importance. The facts of saturation, the 
molecular theory, and the phenomena of magneto-optics, 
in his opinion all demonstrate the physical reality and 
fundamental interest of the quality it represents. “In 
this third edition a number of references are made 
throughout the volume to advances which have recently 
been made in knowledge of the subject, but perhaps the 
most important addition is the final chapter entitled 
“Practical Magnetic Testing.” In the earlier chapters 
of the work various methods of magnetic measurement 
are described, a considerable number of which are suited 
only for use in laboratory research, but in this chapter 
an account is given of some methods which recent ex- 
perience has shown to be useful. The ballistic method 
in one form or another is largely used in such tests, both 
directly and for the purpose of testing standard pieces, 
which may be afterwards used in methods of testing where 
the process simpiy consists in comparing a specimen with 
a standard piece of known magnetic quality. 

The principal materials to be tested are wrought iron 
and steel forgings and steel castings for permeability, 


these metals being used for dynamo field magnets, and. 


also rolled sheets of iron and steel for hysteresis, these 
forming the cores of transformers and armatures. In 
permeability tests of forgings and castings it is = 
useful to obtain data for a curve showing the relation of 
B to H from, say, B = 10,000 to B = 18,000, the lower 
and upper parts of the curve being rarely needed. 

In hysteresis tests of iron and steel stampings for trans 
formers a knowledge of the hysteresis loss in a cycle, 
where the limits of B are about 4000, will generally 
suffice, the formula of Steinmetz being. used to calculate 
the hysteresis at higher or lower inductions within a 


moderate range. The author then proceeds to describe: 


the ballistic method, in which the specimen is wound 
with primary and secondary coils ; the magnetising current 
ig obtained from a battery of three or four storage cells. 
There is an ampéremeter and suitable reversing switch 
and ballistic galvanometer. The author prefers to use 
an instrument of the d’Arsonval type, as its period is 
readily made long. The form of specimen to be pre- 
ferred is a closed ring with a radial width small in com- 

arison to its diameter, so as to make the magnetising 
ham approximately uniform over the cross section, 

In some cases it may be necessary to test the material 
in the form of rods, and the method of the bar and yoke is 
open to the objection that with a very permeable material 
such as forged iron or dynamo magnet steel the influence 
of the yoke is too great to be neglected, and cannot be 
eliminated. The author has devised a method in which 
two bars and yokes are used, which escapes the difficulty. 
The arrangement is illustrated and fully described, and 
appears far more satisfactory than the single-bar method. 


e then deals with his special form of permea-’ 


bility bridge, and an apparatus using a yoke with a gap 
introduced by Koepsel in 1890 and afterwards improved by 
Kath. The magnetic balance by Du Bois and that de- 
signed by the author are both described and illustrated, 
as well as the hysteresis tester. The work brings well up 
to date the description of the best methods of magnetic 
testing. 
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DOCKYARD NOTES. 


A CORRESPONDENT writes to us, much exercised in mind 
over our having called the Italian Lepanto a first-class cruiser 
instead of a battleship, in December last. It is harking back 
some while; however, he is not the first that has charged us 
with heresy on this score, and because we do not incline to 
accept official designations as the last word. The Lepanto 
is not a battleship, unless the Powerful, Diadem, Hertha, Sai 
Yen, and a score of similar ships, are also battleships, for she 
is identical in design to them, or rather they are improve- 
ments on the same design. All trust to Providence to pro- 
tect their water-lines, and, save for their armoured deck, have 
no armour. beyond some about the guns. That about the big 
guns of the Lepanto serves no purpose at all—the guns them- 
selves are at the mercy of a Maxim, and a few 4:7 shell 
could wreck their supports. The armament per se makes no 
difference. In a fleet action the Lepanto would ~ pro- 
bably give out a few nasty hits, very possibly sink or disable 
one or two ships, but in a very short while she would be a 
floating wreck. Her sole chance is to get her blow in first, 
which might make her a good ship for a duel; but for 
general action her fate is certain destruction. In the present 
stage of naval warfare ships must be armoured, or else give 
action only as a last resort, and in full expectation of a Kil- 
kenny-cats sort of affair. 


THE same correspondent also objects to a statement of ours 
that the designation “ armoured cruiser’ is now more often 
than not meaningless. It is too long ago to carry on the 
argument at length; but it should by now be thoroughly 
obvious that a system whereby the Fiirst Bismarck is reckoned 
equal to the Chiyoda is open to misconception. 


THatT periodical puzzle to naval officers, the obsolete ship 
crusade, is on again, and the Admiralty are implored to take 
an example from Spain, which has recently done away with 
fifty ships as obsolete or useless to her. These enthusiastic 
advisers, however, as usual, only partially grasp the situation. 
In Spanish hands a Majestic or a Diadem would probably be 
just as obsolete as Vizcayas, Don Juan d’Austrias, Numancias, 
or any others. The fifty condemned vessels are condemned 
primarily because the cost of keeping them efficient is more 
than Spain can well afford. The British Empire, however, 
can afford to keep her old ships, and, in the opinion of most 
naval officers, does wisely in doing so. There is no telling what 
uses these old ships might not have in a war. The alterna- 
tive shouted for by the Navy League—reconstruction—is not 
worth the candle. Apart from that, it is quite overlooked 
that reconstructed ships swiftly grow obsolete again. It is 
always a sounder policy to spend the money in new craft. 
But as in the old days old ships were preserved for use as 
fire ships, floating batteries, and so on, so in the next war 
circumstances may arise that will render our so-called ‘death 
traps exceedingly vaiuable. 


THE “old Navy” dies hard. In last Saturday’s Army and 
Navy Gazette an “ officer of wide experience ” growls about 
the recent manceuvres. This shipmate of Noah is distracted 
at having seen a ship leaving harbour with her lower booms 
out, and at encountering men on board her with white cap 
covers on at 10 p.m. A mark of exclamation accentuates 
this last crime. From the old-school standpoint naval 
efficiency began and ended with this sort of thing, admirable 
enough in its way. Unfortunately it was these “officers of 
experience,’ now happily on the shelf, who used to throw 
ammunition overboard because firing spoilt the paint work. 
Ships exist for sterner ges than as show objects, and it 
is a happy thing that the modern Navy realises it. We can 
make a shrewd guess at the offending ship, and venture to 
guess that in all essential things she was far more efficient 
than the pattern ship where they were so particular about 
cap covers. 


THE Marconi system of wireless telegraphy is definitely 
adopted for the British Navy, and twenty-five sets have been 
purchased. Marconi gets a royalty of £100 a year on each. 
There is no question among naval men that Marconi’s is not 
merely the best system, but the only one of value. 


Tue Russians have laid down, or are about to lay down, a 
new battleship of the Borodino type to be named the Kniza 
Suwaroff, after the famous general. Another ship, whether 
of the Retvisaf or Peresviet type is not quite clear, is vaguely 
projected at Windau. 


THE 32-knot destroyer Albatross is to be commissioned at 
Chatham for the instructional flotilla. 


A NEW coaling point is to be constructed at Portsmouth— 
not before it was wanted. It will be on the Gosport side, and 
is designed to be of use—a feature lacking in the present 
point, which is too small to be of much service. 


From the current Le Yacht we glean that the Revenge, 
repairing at Chatham, and the Hood, are to be re-armed with 
quick-firers. 


THE new United States submarines will be a trifle larger 
than the Holland. They are to be named Adder, Grampus, 
Mocassin, Pike, Porpoise, and Shark. With some of the 
names there is that poetical appropriateness characteristic of 
American ship names—but why Mocassin ? 


Mucs has been written on the important subject of 
utilising blast furnace slag, and, according to Mr. R. C. von 
Schwarz,-the gradual enlargement of blast furnaces has consider- 
ably increased the quantity of this product. Its chief use now is 
in the manufacture of cement, and Mr. Schwarz, after setting 
forth the details of manufacture, gives the wervnigg as an analysis 
of the finished slag t :—Loss on ignition, 5°70 per cent.; 
silica, 23°70; lime, 59°08; alumina, 6°14; ferric oxide, 1°80; 
magnesia, 1°40; sulphuric acid, 1°30. Slag cement is dis- 
tinguished by its exceptional high strength of compression and 
tensile strength, especially after a longer period of hardening. 
For instance, a mixture of 1 part of cement with 3 parts of 
sand showed tensile strength after 28 days, 2821b. to 3701b. per 
square inch ; strength of compression, 2560 lb. to 2920 lb. per 
square inch; tensile strength after 360 days, 538 Ib, to 700 Yb. 
strength of compression, 4260 Ib. to 5760 Ib. 


GREAT NORTHERN RAILWAY.—NEW RAILWAY 
AT NOTTINGHAM. 
By R. F. Bennett, Construction Department, G.N.R. 
No, II. 

Fotitowine the arches last described in our issue of 
the 17th inst., is an important steel structure called the 
Gasworks Viaduct, consisting of nineteen spans of 51ft. 
each, carried on steel stanchions, which are supported 
on cast iron cylinders filled with cement concrete and 
carried down to the sandstone rock. This t. of struc- 
ture was necessitated by the narrow spaces within which 
the supports had to be carried ; this space was confined on one 


Dealing with the former portion first, three cylinders were 
employed, the centre cylinder being 6ft. in diameter, and the 
two outer 4ft. 6in. in diameter; they were of cast iron, and 
are partly shown on drawing Fig.3. They have inner flanges 
3in. wide, for bolting the different lengths together. The 
cutting edge was cast with the bottom length, and was 2in. 
thick at the widest point. The different lengths were 
attached together by twelve lin. bolts. The metal, in both 
the 6ft. and 4ft. 6in. cylinders, was 1jin. in thickness. The 
bottom lengths of the cylinders were cast 5ft. long, the re- 
mainder being in 5ft. lengths, with the exception of the top 
lengths, which were cast to the length required, when the 
cylinder had reached its final bed. 
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GASWORKS VIADUCT—STANCHIONS, &c. 


side by the Nottingham Canal and on the other side by the 
Nottingham Corporation Gasworks, and was occupied by the | 
sidings which are used for the coal wagons required for the | 
gasworks. It was one of the stipulations that these sidings | 
were not only to be maintained, but were not to be stopped | 
during the construction of the works; it was impossible, | 
therefore, to build the usual brick piers, as there was no | 
room between the sidings to construct them, and it was 
therefore necessary to employ such small piers as could be 
gotin a 12ft. space. 

The type of structure employed is analogous to that 
used on the Liverpool Overhead Railway, but of a stronger 
type, as it had to carry the heavier locomotives used on the 


| mastered the pumps. 


Preparatory to sinking the cylinders four pi'es were driven 
four-square and properly strutted. The cylinders were then 
pitched between two guides and the excavation commenced, 
the earth being taken from inside under the cutting edge «f 
the cylinder. The latter was then weighted and sunk as far 
as the excavation would permit. This process was again re- 
peated until the cylinders were sunk down to the water- 
bearing strata. Steam pumps were then fixed, and the 
cylinders carried to a further depth until the water over- 
It was then necessary to proceed with 
the sinking under air pressure. An air lock was bolted to 
the top length of the cylinders and attached to a small port- 
able air-compressing engine, and sufficient pressure was 
The excava- 


railways. The maintenance and rearrangement of the applied to drive the water out of the cylinders. 
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CROSS-SECTION OF GASWORKS VIADUCT AT END OF PLATFORM 


sidings under the viaduct was a matter of great. difficulty 
and expense, as the gasworks manager could not allow any of 
them to be stopped for any length of time. The sidings also 
necessitated the irregular spacing of the supports, which 
could not be put in line, as they had to be placed between 
the sidings where possible, consequently it was impossible to 
place the columns under the main girders, and heavy con- 
necting girders had to be put at the top of the stanchions to 
take the weight of the main girders, which in many cases 
came upon them. It was also necessary to arrange the 


cylinders in two different systems, for at the commencement 
only two lines had to be carried above, but the west end of 
the viaduct had also to carry the platform of the new Lon- 
don-road Station, and therefore these two lines spread out to 
allow of an island platform being placed between. 


tion was then proceeded with, the gravel and earth being 
passed through the air lock in the usual way until the 
cylinders reached the sandstone rock, which was levelled 
until the cutting edge rested all round on a firm foundation. 
Upon this being obtained the cylinders were filled in with 
cement concrete—in the proportion of five of gravel and sand 
to one of cement—to within 4ft. of the top, when the con- 
crete was brought to a level surface, and short lengths of old 
rails were put in the form of a square, the bottom two rails 
being 4ft. 9in. long and the others 4ft. long. These 
rails were drilled at the point of intersection where they 
crossed each other for 1fin. bolts. These bolts were screwed 
for 1#in., and passed through the rails and fastened on the 
underside. The bolts were fixed vertically and temporarily 
to a square template above the ground level, and were then 
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At the west end of the Gasworks Viaduct another arrange- 
ment had to be made to carry the station platform of London- 
road, which is well shown in Fig. 4. 


surrounded by concrete, with which the cylinder was filled 
almost up to the ground surface. Upon this being com- 
pleted the template was removed and the bolts were 
threaded through Derbyshire grit ashlar bedstones. These 
were 5ft. x 5ft. x 2ft. 6in. for the centre cylinders and 
4ft. x 4ft. x 2ft. Gin. for the outside cylinders. Upon these 
bedstones were placed steel stanchions, upon which the super- 
structure is carried. These stanchions vary in length from 
23ft. to 30ft.,on account of the differences of the railway 
above and the sidings below. At the east end of the viaduct 
there are three stanchions to a pier, and at the west end of 
the viaduct, where the London-road Station platform is 
carried, there are four—see Fig. 4. 


outer, carrying a proportion of the running lines, and two | 
inner, carrying the platform and remainder of the running 
lines. The platform is carried on the top of the main girders 
by means of cross girders. These are 5ft. lin. centres, and 
gin. curved plates are riveted to the top with T stiffeners, to 
cover the jointgin the plates. The plates are covered with 
asphalt, which finishes off the platform, the edges of which 
have the usual tooled York stone coping, 3ft. in width. The 
| joints of this coping are rebated, so that the vibration of 


Fig7 


4 


Radius 570 


_ seen from the plan that this bridge is curved on both sides 


this necessitating the cross girders—both those carrying the 


| rails and those carrying the platforms—being of varying 
There are in this case four main girders, viz., two lengths, and also of varying projection. ‘ Girder A is of the 


single N type, with the necessary counter-bracing in the centre. 
All the dimensions of the different booms, bars, &c., are given 
in Fig. 5, so that no further explanation is necessary. 

Girder D is of double system N type, counter-braced as re- 
quired in the centre. All details will be seen in reference to 
Fig. 6. Fig. 3 also shows part of this girder. None of the 
counter-traces in any of the main girders were fixed until 
the girders had been loaded with dead load; when this had 
been applied the bars were drilled on site and riveted up. 
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CROSS SECTION OF BRIDGE OVER CANAL . 


The censre stanchions are H-shaped, 2ft. by 1ft. Gin., and | passing trains should not work out the cement, and thus cause | 
are built tp of No. 4 steel inner L’s 34 x 34 x $ and No. 4 | an open crack in the coping. 
outer L’s > x 34 x 3, the web plates and side plates being At the west end of the gasworks viaduct are four more 
gin. thick. The side stanchions are similar and have No. 4 , brick arches of considerable width, which carry the platform 
inner L's 3 x 3 x § and No. 4 outer L’s 4 x 3 x 3, the above. The brick abutments are very heavy, that to the east 
web plate and side plates being gin. thick. The stanchions | having two blind arches, which carry two station stair- 
are well stiffened laterally at intervals by T’s, and are spread | cases from the road level to the platform level above. The 
out at the top and bottom. The three stanchions form- | arches are of the same type as those already described, and 
ing one pier are tied together at the bases by rolled | carry the platform walls and the station buildings. 
joists and at the top by a bracing girder, curved on| Immediately to the west of these arches is a large span 
the lower flange and straight on the top. This bracing | bridge over the canal basin; this is triangular in plan, 
girder also serves to give a bearing to main longitudinal | and is shown in Fig. 8, page 219. There are four framed main 
girders above, where it is 
not possible to place them 
directly on the columns. 
The bracing girders are 3ft. 
deep in the centre, and 6ft. 
at the ends, and are well 
stiffened by tees and gus- 
sets. In all cases where 
the longitudinal main gir- 
der rests on the bracing 
girders gussets are placed 
to stiffen the web and dis- 
tribute the weight. The 
bracing girders are riveted 
to the stanchions with {in. 
diameter rivets, 4in. pitch. 
The stanchions were calcu- 
lated on Gordon's formula, 
and with an allowance for 
wind and for the centri- 
fugal force of a train when 
passing round the curve 
above. On the top of the 
bracing girders steel stools 
were placed to carry the 


xis 


Planep face”? 


longitudinal rail bearer | 
which will be described 
later on. The stanchions, : } 


and bracing girders, &c., 
are shown on Fig. 3. To 
prevent damage to the 
stanchions from any trucks 
that might get off the 
sidings, guards are placed 
atthe base. These consist 
of 12 x 12 piles driven 19ft. 
into the ground and left 
standing 6ft. above. One 
is placed on either side of 
the stanchion, and they are 
connected by two rows of 


face 


oe Rockers. 


Fig. 1C—DETAILS OF EXPANSION BEARERS 


As the main girders were of different spans, special provi- 
sion had to be made for expansion, and it was finally settled to 
have the girders fixed at the west end when they are approxi- 
mately square, and have movable rocker bearings at the east 
end, where the difference of the length on account of the 
skew was very great. The expansion joint was carried up to 
the level of platform, and a groove left in the same, which is 
covered by a loose chequered plate. The bearings of the 
different bridges are shown in Figs. 9and 10. All the bearings 
consisted of cast steel. The ends of the girders worked on 
an 8in. steel pin, and at the sliding end of the bridge 8in. 
rockers were employed. The rockers were stamped out of 
tire steel, and all the pins carefully machined, and all sur- 
faces in contact planed. After the girders were fixed the 
whole of the bearings were covered in with a steel box, which 
can be easily taken to pieces and lifted out so that the bear- 
ings can be examined and oiled. 

It may readily beseen from the foregoing description of the 
bridge that care had to be taken in the calculations for the 
girders, as there is a large variety of loadings. The inner 
girders especially having to take as dead load not only their 
own weight, but also the weight of the platform above, and the 
station buildings and platform coverings, and as live load the 
proportion due to them from the trains, the crowd on the 
station platform, and the wind pressure on the girder, the 
platform buildings, and the roof. To this must also be added 
the action of the brakes in stopping the trains, and also 
the centrifugal force in the fast trains due to the curve. It 
will also be seen that the proportion of the live load due to 
the train that comes on each main girder varies as the curves 
throw the rails further or nearer the centre line of the main 
girders. 

The initial stress on the different portions of the bridge 


| was proportioned according to the difference between the live 
| and dead load, which made the working stress on some of the 


various members small. No member was worked up to more 
than 6°5 tons per square inch, the Board of Trade limit, but 
many do not exceed 4°5 tons per square inch. 

Special arrangements had to be made to carry the bases of 


_ the roofing columns, these being fixed in steel boxes, placed 
| between the cross girders. 


These boxes had a bed of concrete 
put in, upon which the columns were set, with holding- 
down bolts through the same, the bases were then concreted 
and fixed securely in the boxes. 


CATALOGUES. 


The Campbell Gas Engine Company, Limited, Halifax.—Report 
on a test of the Campbell oil engine conducted by Professor Stan- 
field, of Heriot-Watt College, Edinburgh. 

Doulton and Co., Limited, London.—Sanitary specialities for 


channels,6 x 34 x 4, bolted 
at the ends to the piles. 
The longitudinal girders are 5ift. long, the outside face 
girders being 5ft. in depth, and the centre girders 4ft. 6in. 
The outside girders carry an open lattice-work parapet, upon 
which has been fixed a stamped wrought iron capping, which 
has been fixed to line both vertically and horizontally, so as 
to give a proper finish, and to overcome the necessary in- 
equalities caused by the camber. 

Between the main girders are fixed cross girders 10ft. 3in. 
apart, 1ft. 7in. deep, and 11ft. 5in. in length. Upon the 
cross girders are carried the longitudinal rail bearers, 
which are of trough section, and carry the longitudinal 
timbers upon which the rails are fastened by coach screws. 
The longitudinal rail bearers are connected together, and also 
to the main girders, by gin. bent plates, which were covered 
with asphalt, and down which the water runs to a grating 
which was put in at the end of each span, whence the water 
is led to the drains. 

The main girders are riveted to the stanchions at one end, 
and are loose at the other end, where slotted holes are put in 
the bed-plates, giving the girders a range of expansion of 2tin. 


girders of the N type and of the following lengths—A being 
92ft. long, B 101ft., C 129ft., and D 165ft. long. Girders A 
and D are shown respectively in Figs. 5 and 6. A cross 
section of the bridge is shown in Fig. 7. The main 
girders A and B are 9ft. 4in. in depth out to out, and C and 
D are 18ft. 6in. deep out to out, each pair of girders, namely, 
A B and C D, are braced vertically and longitudinally to | 
withstand the wind pressure, and carry on the top cross | 
girders, which are bracketed out for the parapets. The 
parapets are of open‘lattice work. The rail bearers are of | 
trough section, and of the same type as those already | 
described for the gasworks viaduct. Spanning across from | 
girder B to girder C are a.number of cross girders to carry 
the station platform. These cross girders are 4ft. 6in. apart, 


and are connected together at the tops by gin. curved plates, | 
which are covered with asphalt to form the platform of the | 
station ; these cross girders also carry the station buildings. | 
The cross girders corbel out at the ends, and the York stone | 
platform coping overhangs still further, so as to give the 

necessary amount of projection to the platform. 


It will be | 


hospitals. This book contains every appliance of a sanitary nature 
which is likely to be required in hospitals. It is well printed on 
good paper, and the illustrations leave nothing to be desired. 
Westinghouse Electric and Manufacturing Company, Pittsburgh, 
Pa., U.S.A.—A glance at the handsome book, entitled ‘‘ Electric 
Power,” which has just been issued by this company, recalls the 
—— “Tf a thing is worth doing at all, it is worth doing well.” 
It illustrates the applications of electric power through Westing- 
house motors to all kinds of purposes, and the illustrations are 
produced in the most perfect style. The descriptive matter is 
— in four languages, French, Eogtiah, German, and Italian. 
he general get-up of the book is worthy of special mention. 
A. G. Mumford, Colchester.—Catalogue No. 6, 1900 edition. 
Marine engines, land engines, auxiliary plant for marine or land 
urposes, launch machinery, water-tube boilers, marine and launch 
ilers, stern-wheel steamers.and tug-boats, pumps, pumping 
engines, and steam, water, and gas valves. Since the fifth edition 
of Mr. Mumford’s catalogue was issued in 1895 considerable 
additions have been made to his works, The manufacture of 
tent water-tube boilers is now an important feature of the 
usiness, A -word of praise is due to the producer of this hand- 
some catalogue, printing, paper, illustrations, and binding being 
alike of the highest quality. 


: 
| 
| 
‘ 
4 
416 4 if 1 \ \ | 
| \ | 


Ava. 31, 1900 


THE ENGINEER 


221 


A MICROMETER WIRE GAUGE. 


Tux figures below illustrate a wire gauge recently designed 
by R. S. Newall and Son, Limited, of Washington; Durham. 
The micrometer as shown in Fig. 1 was invented for their own 
use, and is generally employed in ascertaining the gauge of a 
fixed or stretehed wire. It consists of a graduated bar and a 
sliding piece. The latter is made in two parts, the body and 


for the positions vacated by the strikers. On Monday it was 
officially stated that more than twice the number of men 
wanted had applied, and that this continues, leaving it to be 
inferred that the railway is now able by unlimited free labour 
to run every mineral and passenger train. Eighteen engines 
were out on Monday. In the meantime measures for a 
pacific ending are to the front. 

Sir W. T. Lewis has come forward with a suggestion that 
the principle of the Sliding 
Scale, found to work so well 
in coal difficulties, should 
be adopted by railway men ; 
a Committee composed of 
workmen, or their repre- 
sentatives, and the mana- 
gers of the several railway 
and dock companies, to 
form the tribunal for the 
settlement of disputes. It is 


Fig. 1 


the cover. Fig. 2 shows it with the cover removed, and exhibits 
a spring pressing the sloping side of the-graduated bar against 
a straight-edge. On the left of the sliding piece is a square 
notch, the lower face made of hardened steel. To use the 
gauge the graduated bar is held by the larger end, and the 
notch dropped over the wire, the bar is then pushed forward 


FULL SIZE 


Fig. 2 


as far as it will go, its wedge shape causing it to close on the 
wire. The diameter of the wire in inches can then be read by 
the vernier on the side shown, or the standard wire gauge 
number may be seen at a glance on the other side. Hither a 
knife edge or a datum line is provided for reading. The 
modified form of the instrument shown in Fig. 3 is suitable 


Fig. 3 


for dealing with slack wires or small pieces. In it: the sliding 
block is simply reversed, and the uated bar being held b 
the narrow end as shown, the block is pushed up along it wit: 
the thumb. In both patterns, on account of the wedge form, 
the longitudinal movement per hundredths of an inch 
diameter of the wire is quite considerable, about ,jin. The 
scale is graduated in z;%,;in. The instrument is nicely finished, 
and works smoothly and well. : 


THE TAFF VALE RAILWAY STRIKE. 


Up to the close of the week the situation was practically the 
same as last week. The railway men continued out; spasmodic 
cfiorts were made here and there to interfere with the regular 
running of trains, and the result of the dislocation of mineral 
traffic in particular at Cardiff was a great reduction in the 
arrival of coal for export. On the 23rd inst. only eighteen 
vessels were despatched, with a total of 26,000 tons of coal. 
Six steamers went away in ballast. On the same day sixteen 
vessels left Newport with smaller cargoes. On the 24th 
Cardiff despatched fourteen steamers only, seven laden with 
coal, four in ballast ; while Newport was enabled to outvie 
Cardiff by despatching twelve coal cargoes. On the 25th 
Cardiff only despatched fourteen vessels with 10,000 tons of 
coal, and on the same date the unusual number of ten left 
in ballast. August 27th fourteen vessels despatched. Total 
coal, 13,000 tons ; eight in ballast. 

The Taff management was enabled in the closing 
days of the week to run its principal passenger trains 
by the employment of new hands, and by the guardian- 
ship of a strong police force on each train they effectually 
stopped extension to the main line of the occasional effort on 
branch lines to prevent the trains from being worked. On 
the main line the locomotive inspectors and the London and 
North-Western men worked the locomotives. The general 
public shifted their patronage to competitive lines, such as 
the Rhymney from Cardiff to Merthyr, but each day has wit- 
nessed a greater use of the Taff line by old frequenters, and 
on Saturday the train in the afternoon was literally packed, 
principally from North Wales and Mid-Wales routes, 
while the railway officials strove loyally to keep up their 
agreement with the public, in face of pickets and patrols, 
who were to be seen at every corner in sullen, though not 
active, protest. The majority of the men have been holding 
meetings at which the agents of the Amalgamated Society of 
Railwaymen have been in attendance, encouraging a continua- 
tion of the strike by receiving and reading telegrams from 
various centres, announcing “ increased firmness, and resolu- 
tion to continue the fight.” 

Concurrently with this, the public has been kept informed 
of the flood of applications received by the Taff Vale Railway 


pointed out that the ‘‘re- 
presentatives” may include 
such active sympathisers 
as trade union agents, and thus would find favour; but 
such is not in the text, though “Mabon” comments 
on this feature. This scheme is lauded by the rail- 
way men in such a hearty manner that it is evident that 
many are only too glad to see means offered for settling a 
strike, which from the beginning had little chance of success. 

At the close of the week Mr. Hopwood, from the Board of 
Trade, arrived in Cardiff, deputed by Mr. Ritchie to use his 
best services in bringing about a peaceful issue. He has 
evidently worked with good effect, for on Saturday the 
directors of the Taff Vale Company, at his instigation, sub- 
mitted to the men their final proposal. 

This ran as follows :— 

First, the strike to terminate at once. 

Secondly, the company agrees to submit to the President of 
the Board of Trade a written statement of the question 
whether signalman Ewington has reasonable ground of com- 
plaint of his treatment by the company. : 

Thirdly, the company to reinstate all immediate applica- 
tions, in order of seniority in their respective grades, as many 
men as they now have room for; and, with the object of re- 
instating as many as possible, they undertake to put astop to 
all arrangements for employing further men, and to cancel or 
terminate as many as they can of the engagements already 
entered into. Men for whom vacancies cannot now be 
found to be taken back as opportunity offers. 

These terms were discussed by the men on Sunday at length, 
but no decision was arrived at. Mr. Ritchie, being informed of 
the terms, wired Mr. Hopwood to press Mr. Bell, the organising 
secretary of the men’s society, for his acceptance; but here 
again a difficulty was submitted. Mr. Bell, in reply, stated 
that it would be impossible for him under any circumstances 
tio recommend the men to accept those terms if the manage- 
ment would not regard the services of all men as continuous, 
so as to enable those who would soon be entitled to pensions 
to obtain them. Also he contended that all summonses 
taken out against the men for breach of contract, &c., should 
be withdrawn. 

The reply to this was favourable, so far as the continuous 
service is concerned, and the scheme went forward to the 
strikers, but the men failed to agree. They then approached 
the directors, Mr. Bell standing aside, and submitted pro- 
posals of their own—the reinstatement of Ewington, the 
dismissal of all new hands, and the re-employment of the 
men on strike. The decision of the directors, conveyed by 
Mr. Vassal, was, practically, that the men return to work, 
that those on strike should haye the first opportunity of 
filling vacancies. No further promise could be given. With 
this decision the men in the various centres on Tuesday held 
discussions, and any hour may bring results. 

There is an improvement to be seen in the spirit with 
which the strike is conducted. At first there were ominous 
signs of active hostility. Two strikers were taken into 
custody, and, being convicted of assault, were sentenced, one 
to a week and the other a fortnight’s imprisonment. Stones 
too on some occasions were thrown at trains, and “ black- 
legs” taken in charge and sent home again. Much of this 
aggressive character has disappeared, and at one meeting at 
Pontypridd the strikers, instead of sitting in gloomy con- 
spiracy arranging deeds of violence, gave an impromptu 
concert, which was enthusiastically applauded. 

£1000 strike money was paid by Mr. Bell on Saturday, and 
a similar amount has been applied for again. 

Mr. D. A. Thomas, who has attended a meeting of the 
railway men, regards the proposal of Sir W. T. Lewis with 
favour. ‘ Mabon,” who has spoken on several occasions in 
approval, and has also warmly advocated the interests of the 
railway men, intimated that in his opinion the colliers should 
take the same course, and, if necessary, refuse to load coal 
trucks which have been handled by blacklegs. It is fortunate 
for many of the coalowners that they can despatch their coal 
over other than the Taff Vale system. The London and 
North-Western with its direct communication with Liverpool, 
the Great Western with Southampton and London, and the 
Rhymney line are particularly busy ; Dowlais and Cyfarthfa, 
the Ocean Cglliery of Treharris, Llanbradach, Caerphilly, all 
adding to the great stream of mineral traffic. 

Two classes of sympathisers with the railway men have 
arisen, and without supporting or endorsing the opinion of 
either, it may not be out of place for public enlightenment to 
quote them. 

Some say that the railways have been unable to grant the 
appeals of the men for an advance in consequence of the low 
rates they charge for the conveyance of coal from pit to port. 
This is practically one halfpenny per ton per mile, and as the 
average run at the Taff Vale is sixteen miles, this amounts to 
only 8d.:per ton, which, they add, considering the price of 
coal now varying from 20s. to ., and even more, is 
ridiculously small. Further, these advocates state that as 
the Rhymney Railway Company contracted with the 
Cyfarthfa and Dowlais companies to carry at this figure for 
twenty-one years, the Taff and other lines must follow suit. 

The other class of sympathisers say that the system upon 
which railways are worked is to blame—shareholders require 
dividends. Directors in their interests labour to this end, 
leaving departmental managers to see this carried out by 
keeping wages low and the cost generally at a minimum. 

Meetings of railway men on other. lines were held all over 
the district on Tuesday, and resolutions passed to give moral, 
and, if necessary, financial support to the Taff Valemen. In 
the case of the Brecon Railway men this decision was 
carried by a majority of 95 per cent. There was also a 
strong majority shown at Neath. 

Throughout Tuesday the terms of the Taff Vale authorities 
were discussed in all the leading centres, and uniformly re- 


jected, the sentiment being that it left the men in a worse 
position than before the struggle began. At Treherbert, 
which includes the Upper Rhondda, and at the Lesser 
Rhondda and Aberdare, Merthyr and Pontypridd, this reply 
was absolute, but plenary powers were given to the Com- 
mittee. 

The result was made known before four o’clock, at which 
hour it was understood that the reply of the men should be 
received. At this time, Mr. Hopwood, seeing the drift of the 
matter, contrived to obtain an extension of the time, and this 
being given, he was fortunate enough to succeed in obtaining 
another concession from Mr. Vassal, the managing director 
of the Taff Vale. This was in the form of a promise from the _ 
company that those men who were not taken back immedi- a 
ately the strike ended should be reinstated within two ce. 
months. It was pointed out, as a subject for the reflection of me 
the men, that this entailed a heavy expenditure on the ee 
company. These fresh terms were again placed before the by, 
men, and were discussed at the Cardiff and other centres up ay 
to mid-day Wednesday. 

On Tuesday the action of the Taff Vale authorities in con- oe eid 
tinuing the running of their passenger trains was reciprocated Wags 
by the public, and something like the old rate of traffic was 
observed, but the later train known as the mail train from 
Cardiff has not been re-started, the last train being 7 p.m. 

On Tuesday application was made in the High Court of 
Justice for an injunction to stop picketing, and was fully 
discussed. . The decision was postponed in the absence of 
Messrs. Holmes and Bell. A mineral train of thirty trucks 
arrived on Friday at Penarth, but no tipping took place. 

While the contending parties have been busily occupied 
during the week in trying to settle their grievances, a section 
of the public has been equally active in denouncing the 
action both of railway authorities and men in making the 
district, as they urge, the cockpit for the contest between 
trades unionism and capital. The memories of the coal 
strike are yet fresh in their minds, and they contend that it 
is not so long ago that first the dockers and then the ; aan 
engineers upset the orderly industrial condition of the dis- : 
trict by their contentions. 

Up to this week, though the colliers are free in expressing 
their concern at the struggle, no action has taken place. One 
or two reasons adduced are that the effects of the last strike 
are still felt, that at present good money can be earned, and na 
that it would be tempting to prosecutions if neutrality were a 
not observed. 

Up to the time of going to press no arrangement res 
has been brought about.’ The reply of the men to the latest a 
terms offered was a refusal to accept unless the railwa: ae 
authorities consented to give seven days’ notice to all 
_— who had been taken into their employ since the 
strike. 

Yesterday Mr. Justice Farwell heard, in open Court, an 
application on behalf of the Taff Vale Railway Company to rs 
put a stop to picketing on the Great Western Railway at 7 
Cardiff. In giving judgment, his Lordship held there was 
sufficient evidence to justify him granting an injunction : 
against Messrs. Bell and Holmes till the trial, or further orders 
in the terms of the notice of motion. With regard to the 
Society, judgment was reserved till Wednesday in next week, . 


AMERICAN RaILway WAGONS IN FRANCE.—As one result of the 
extensive and successful use of steel goods wagons of lurge capacity aeg 
—40 to 55 tons—on American railways, the Pressed Steel ae 
Car Company, which is the principal manufacturer, had an order See 
for 100 wagons of 33 tons capacity for the Paris, Lyons, 
and Mediterranean Railway of France. They are of the open or 
— ype with side doors, and no bottom doors or hoppers. 

ey are 3/4ft. long inside, 84ft. wide, and 4ft. deep ; length over 
headstocks or end sills, 39ft.; extreme width over door hinges, 
Opt; total height, 8ft. There are four lines of sole plates or sills, 
of fish-bellied shape, and of channel section ; the end sills are of 
similar section but with parallel flanges. The longitudinal sills are 
braced by longitudinal transverse members. The steel plates of 
the sides and ends are riveted to outside posts or uprights of U 
section, riveted to the outer sills, while inside are similar posts 
riveted to the floor and the sides. The drawhooks and the spring 
buffers are of the railway company’s standard, each buffer having 
a heavy coiled spring set between two channel bars extending from 
the headstock to the body bolster carrying the bogie centre. All 
the parts are of steel plate pressed to shape. Each wagon is 
mounted on two four-wheeled ie trucks with steel tired wheels, 
the bogies having frames of the ‘‘diamond” or “ arel-bar” type. 
The axles are of open-hearth steel, made to the railway’s specifi- 
cations, and the axle-boxes are of French design. Between the 
bogie frames extends the bolster carrying the pivot pin, which 
rests at each end upon four coiled springs seated in the bottom of 
the frame. The bogie wheel base is 54ft., and the ies are 27ft. eae 
between centres, giving a total wheel base of 324ft. e wagons ae 
are being shipped in sections, and the builders will send over men me) 
to supervise the erection of the wagons at the railway works. 


AMERICAN ENGINEERS AND THE TRADE REVIVAL.—That American 
engineers have benefited very largely during the past twelve months 
from the trade revival which has been in progress there—and which ; 
apparently is now beginning to wane—is well known ; but English ge 
engineers will scarcely be prepared to find the improvement in 1 
America’s export trade so — as is demonstrated by the official ii 
statistics this week available with regard to the United States e 
foreign trade for the year which ended with June last. These et 
statistics indicate that the United States engineering trades are 
developing their export business by leaps and bounds. In mowers 
and reapers there is an increase from £1,000,000 to £2,250,000; and 
in ploughs and cultivators from £185,000 to £340,000 in 
two years. The exports of railroad cars have increased in 
value since 1898 from £300,000 to £510,000; and of street : 
railroad cars from £52,000 to £197,000. Copper ingots, bars, ae 
&c., show an increase from £6,250,000 to £11,500,000 ; and manu- Es 
factures of copper from £220,000 to £400,000 in the two years. 
With regard to American exports of electrical machinery, the best 
three annual progressive totals are £410,000, £547,000, and 
£866,000. In the case of locomotives there is a large increase, the sts 
total for the 7 under review being £1,119,000, as compared with aaa 
£946,000 and £777,000, in the two preceding years. In metal- ae 
beeen, Cage 9 tools there is a great trade, the total exports a 


having been £1,440,000; two years ago it was £900,000. The ‘ .: 
exports of ‘“‘iron and steel and manufactures thereof” Me 
represent a value of nearly 244 millions sterling, as com- ADB ee 


pared with 18}? millions in the previous year, and 13 millions 

sterling in the year ended June, 1898—an increase which 

proves great expansion of trade. But much of this incre- 

ment is due to higher values, for the tonnage of all iron and ‘ 
steel pe pay was 881,062 tons, as compared with 1,026,234 tons in 

1889 and 717,988 tons in 1898, The decrease, however, is in raw 

materials, pig iron, ap billets, bars, &c. The export of manu- 

factured iron and steel shows, without exception, large additions in 

tonnage. On bridge and other structural material there is an 

increase, as three successive years show, the figures being 30,586 SE eal 
tons, 49,069 tons, and 56,265 tons for the year ending last June. en 
Here, again, are the progressive figures for steel rails: 229,783 i a 
tons, 266,109 tons, and 341,646 tons. We have thus an expansion 
in both cases of about 50 per cent. The Americans have evidently 
done their best to make money whilst the revival lasted, 
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AN ENGINEER’S EXPERIENCES IN TIEN-TSIN. 


WE are indebted to the courtesy of the recipient, the 
sister of the writer, for the following private letter, written 
by a member of the Institution who has been carrying out 
works of considerable importance in China. It gives 
one of the most graphic word pictures yet written of 
recent events in China, and it possesses a special interest 


for our readers, coming, as it does, from a member of our | 


profession :— 

Chin-Wang-Tao, June 15th.—Here I am back again at my own 
es but uncertain whether I have done a wise thing in coming 

ere, for I am so cut off from the world I cannot tell what is going 
on. ‘To-morrow, if the wind suits, I am going over to Pei-tai-ho to 
see the captain of the English man-of-war there, and learn the 
latest news. Last night there was a false alarm at Shan-hai-Kuan, 
that troops were being landed here, and 10,000 Chinese soldiers 
were marched half-way here before they found their mistake. 
About 200 came here this afternoon. I hear 500 are to be kept 


here all the time. If so, I won’t me. oF Chinese soldiers are the | 


most disorderly ruffians. I will go k to Tien-tsin, if possible ; 
and if I can’t do that, I will stop at Pei-tai-ho for a month or so, 
to be amongst 

My Chinese draughtsman refuses to stay here any longer ; so it 
is no use being here alone. I have got my boat fitted up, and a 
box of condensed oo to last some four or five days, if I have 
to put to sea in a hurry at | time, and sail for Tien-tsin or Taku. 
It a a beastly nuisance, all this disturbance, for it delays the 
work, 

The engineers on the railway between this and Tien-tsin are 
nervous about things, and and the doctor at Shan-hai- 
Kuan and four others are to come to me at once, if they find the 
railway is cut, or there is serious trouble of any kind. A guard of 
thirty sailors came up in the train with me as far as Tong-shan, 
and they were in charge of a middy about two years older than 
! His sword was as big as himself, and he had a revolver 
and cartridges bung all round him. He was a nice little fellow, 
and came and sat in the carriage with me, but went to look after 
his men when we came near stations. They were going to Tong- 
shan to guard the English people there, and fifty men with a lieu- 
tenant had gone up just before. 

Tien-tsin, June 25th.—When I began this letter I never thought 
that a few hours would have brought me into a scene of horror and 
awfulness equalled by Ladysmith or Mafeking, with the grim pro- 
spect of the worst times of the Indian Mutiny thrown in. I can 
tell you all about it in this, because nx d telegram to you and 
will show you I am all alive and kicking, and so you will not be 
alarmed by anything I say. 

[ will take up the yarn where I left off, so that you will have a 
complete story of my life since I left England. 

I went over to Pei-tai-ho in my boat on the morning of 16th, and 
saw the captain of the English gunboat, and found out that if I was 
not actually on the pot in case of alarm, I might very likely be 
left behind. I sailed back again to Chin Wang Tao, and was very 
uneasy at the sulky and unwilling service of two of my boats 
crew that I had always thought attached to me. I made up my mind 
to prepare to work down the coast to Taku with as few men as I 
could in case of necessity, and got a chart ready and laid out a 
course, got provisions, water, a compass, &c., at hand, but still 
could not not realise that there was any danger. 

After I had been in bed some time—half-past eleven—at my 
house at Chin Wang Tao I received a telegram from 
“Come in at once, very urgent!” 1 sent off for carts to take me to 
the station, and made my boy get up and help tu pack some of my 
things, and told him I was going to Tien-tsin. He begged me not 
to, Said he knew the telegram was from Mr. , an — 
to abuse him and say, ‘ Mr. , welly bad man, he wanchee 
master Tien-tsin side so all foreign man makee die together. 
Master, stop this side, Tien-tsin too muchee plenty thubble. Me 
belong master’s boy, what side master go me go too. Me no 
wanchee noting bad happen master,” &c. 

I told him not to come if he did not want to, and he seemed 
quite offended. Old Su-man-ting, the Chinese draughtsman, also 
begged me not to go to Tien-tsin, but to go to the English gunboat 
at Pei-tai-ho, He came up in the train with me on his way to 
Tungshan. At Changli he came to my carriage, looked furtively 
round, and then whispered in my ear, ‘‘1 have met a friend, I sto’ 
here, do not go tu Tien-tsin,” and then he went away and came bac 
again to offer me Chinese clothes to wear, and to beg me to let him 
know if I got safely up to Tien-tsin. 

At the different stations along the line the platforms were 
crowded, and the people offensive and hostile towards me, the only 
foreigner on the train. I had at last to draw up the shutters of the 
carriage when we came near a station. Near Tongku the train 
stopped for a long time because the engine-driver was afraid to go 
on, and another train was stopping there for the same reason. 

We got safely to Tongku by about half-past five, and after wait- 
ing an hour or so, I was told by an English ticket inspector that 
they couldn’t get an engine to take the train on, as the Chinese 
engine drivers had all run away. He told me the town was 
deserted and hotels all locked up, and told me there had been 
tighting at Tien-tsin, the Taku forts were to be taken that night, 
and the men in Tongku were in a state of riot, and ready to start 
looting and pillaging. He said I might stop in the train all night, 
but he would not advise me to. The ships of war were all cleared 
for action, it was getting late, and I did not know where to go or 
what to do. At last I heard that an armoured train, with a 
search-light, fifty bluejackets, and a machine gun, was going up to 
Tien-tsin that night, so I went to the officer in command and got 
permission to join his party. 

We arrived in Tien-tsin at two o’clock in the morning without any 
mishap, though four attempts had been made to make the train 
run off the line at bridges, &c. At Tien-tsin the naval officer in 
charge of the station sent an escort with me as far as the British 
consulate, and I found there were troops of all nations here, and 
fighting with the Chinese was still going on. Bullets whistled by 
in all directions, and splashed — the wall alongside which we 
were walking. I got safely to the hotel, but had to go back to the 
station in the early morning to fetch my luggage. I was glad to 
get it safely away, though I have been able to save very few of my 
things from Chin Wang Tao—just my most necessary clothing and 
some odds and ends—a small bag and portmanteau full. 

Then I looked round for some one I knew, and first found 
and , who told me there had been quite a lot of 
fighting with the Boxers, and they had burnt about three chapels 
and several other buildings, and the town was in great excitement. 
During the day—17th—we heard the Taku forts had been taken by 
the British and allied forces, and that the military school here was 
to be taken by our troops, because it contained lots of guns and 
ammunition. About four o'clock in the afternoon the Chinese 
began shelling the British settlement from a fort in the native city, 
and at about five the naval school was assaulted by our troops. 
Just before the shelling began the Chinese brought upa raft of 
timber, and moored it near the military school, to enable them to 
make a bridge across if it should be their side who won. 

I went down to the Bund to see the operations, but had to come 
away, as shellsand bullets were bursting and flying about in a very 
lively manner. There was a stubborn fight at the naval school, but 
British cheers soon showed how the battle was going, and after 
about an hour our men came back across the river, having cleared 
out the enemy and set fire to his place. The Chinese kept on 
shelling the town from the other fort, and kept it up till sunset, 
and fired a few shells during the night. All the women and 
children took refuge in the Gordon Hall, the rest of us got rifles 
and revolvers, oni Gated round to see how we could be most useful. 

T met and found all his family was staying at Von 


Hennekin’s, and wanted friends to help protect them in case of 
Boxers. 


I joined them, and five of us kept watch during the night in case 
of the town being rushed by the natives. A telephone m e 
had been sent to Tongkin during the day to ask for help from the 
fleet, as we found we were being besieged by 15,000 of the best 
Chinese troops, with modern guns, &c., and that we had not as 
many hundred to oppose them. Besides these were hundreds of 
thousands of coolies and the rabble of the Chinese city opposed to 
us. We got an answer back from Tongkin, as we thought, and 
waited for reinforcements, being all the time hard ltr oce I did 
my share as far asI could. I saw to the erection of barricades 
across eight streets, being up all night, and took a watch on three 
other nights at Von Hennekin’s house, to protect the ladies and 
children at night from Boxers or fire. Once I hurried off at the 
request of a sentry to do some “sniping ” for our side, who were 
being close pressed in a stubborn fight near the railway station. 
Two other nights I went to reinforce the volunteers, who were 
hardly able to prevent the Chinese myer: the river. 

Shells burst round in all directions, and bullets came in showers, 
so that one felt that the probability of our ever getting out alive 
was very small, as our ammunition was getting exhausted and our 
men tired out. Sometimes the din of shells, bullets, and machine 
uns was awful, and men went about with hard-set features, know- 
ing there could be but one choice—victory or death—and if it 
came to it, suicide, rather than surrender to the inhuman brutes. 
I sat down at one time to write you a last letter, in the hope of it 

rhaps reaching you in case I got killed, but had to leave off 

use the shells came so fast and furious I could not stop in my 
room. At this crisis Miss wrote a note to a you 
Englishman named , and asked him to ride to Taku an 
carry a note to the military people, telling them what straits we 
were in, as there was reason to believe that the telegraph had 
been tampered with, and that they did not know. He agreed to 
‘o if three Cossacks would go with him, and so he started off, 
as pursued all the way from this town to Tongkin by relays of 
Chinese. He got there safely and brought relief. It was one of 
the pluckiest things that has been done in the history of China, 
and we all owe our lives to him. Tell to write a story 
and build a romance onit. He is about twenty, rather handsome, 
and a good horseman. She is very pretty and refined. He did 
not relish the job, but went for her sake. She was frantic and 
restless with remorse till he got back. He arrived with the 
advance guard of the relief, and was loudly cheered when he passed 
the Gordon Hall, where the women and children were. 

After he had started and got about five miles on his journey, he 
says he thought it hopeless to try and get through, and wanted 
the Cossacks to turn k, but they signed to him that they 
would get their throats cut if they went back to their regiment, so 
there was nothing for it but to keep on. He found that the tele- 
graph was used to inform the different villages that someone was 
coming, so had to stop two or three times to cut the wires. We 
all think he should get the Victoria Cross, but as he is only a 
volunteer I suppose he is not eligible. 

The relief force consisted of 2 men ; the Hongkong Regiment 
of Sikhs, the Ist Chinese or Wei hai Wei—the officers being my 
old fellow-passengers of the Oriental—a naval brigade from the 
Terrible, with a big gun labelled ‘“‘Ladysmith to Pekin,” 700 
Royal Welsh Fusiliers, a lot of Yankees, Russians, and Italians, 
je troops are pouring in now every day. It will be some time, I 
am afraid, before we can leave this, as the railway must be put in 
order first. The relief force destroyed every village for a mile and 
a-half each side of the railway between this and Tongkin. 

A shell burst close to me in the Victoria-road, and I was not hit. 
I picked up one of the pieces, which I hope to send you as a curio. 
Five shells fell in Von Hennekin’s garden, and one nearly killed a 
Cossack who was walking across his tennis ground with a message 
for a Russian officer staying there. He was very badly wounded 
in both hands and feet and one leg ; it happened close to the front 
door. At night-time when we were on watch the bullets used to 
fly by in streams, and one’s only safety was to stop under the shelter 
of a wall, 

The club is turned into a hospital, and a shell burst inside, but 
fortunately hurt no one, though there were 70 English officers and 
men—wounded—lying there. 

There must have been thousands of Chinese killed, and hundreds 
of houses burnt. This place will not be fit for people to live in for 
some time to come, as there are so many dead ies of unburied 
Chinese lying all round us, and lots floating down the river from 
which we get our water supply. 

The French Concession is a mass of blackened ruins, very few 
houses having escaped the fire, and all are riddled with shells. I 
doubt if there is a house in Tien-tsin that was not hit by a shell, 
and some of them two or three times. 

Chang-yen-Mow, Tong and Loo Etung were arrested, and the 
latter sentenced to be shot, but it has not been carried out yet. I 
went to see Changyi in prison to comfort and reassure the old 
chap, for which he was very grateful. Tong and Changyi were 
confined in the same room, and the charge against Tong was com- 
municating with the enemy. He speaks English very well, and 
said his wife and family were taking refuge in Changyi’s house, 
and five or six shells struck it time after time, and Killed Tong’s 
eldest daughter and his wife. He pointed out that his clothes 
were soaked with her blood, and he could not get a change; and 
there was no one to bury them or to attend to them at all. They 
were arrested by a party of marines and volunteers, and the volun- 
teers treated them very badly. 

On the 9th inst. a force of 1700 men went up from here under 
Admiral Seymour to relieve the ministers at Pekin, and word has 
been brought in to-day that they are returning hard pressed by 
the enemy, and have entrenched themselves about 15 miles 
away, and have been two days without food. About 2000 of our 
force are going out to their relief, and we hope they will be in 
time, though from the firing and bombardment we have heard in 
their direction we fear the worst, for our men have no guns with 
them. We can spare men to go to their relief, for we now have a 
garrison of 8000 men. 

June 26th.—The force I spoke of above has just come in, bring- 
ing Admiral Seymour and his men, and I went to see their 
arrival. I think I told you ina former letter that@ saw them go 
off from the station on the morning of the 9th. 

They came in to-day at abcut eight o'clock, bringing 260 wounded, 
and having left 70 dead on the tield. Their expedition was no 
use, and they fought all the way up to the neighbourhood of 
Pekin and all the way back. Yesterday, in spite of their exhaus- 
tion and short rations, they took the Chinese armoury near here— 
10 miles away—and destroyed thousands of rifles, millions of 
cartridges, and a tremendous lot of artillery. 

Two hundred and sixty wounded does not sound much, but it is 
a lot when you think of the procession of stretchers and stretcher 
bearers, 

Yesterday, also, our people attacked and destroyed an arsenal 
near here, and now they are shelling the principal Chinese 
arsenal two miles away, and we expect a big explosion every 
moment. It isan immense place, with over one hundred large 
buildings in it, and quantities of explosives of all sorts, 

June 27th.—For some reason or other the attack on the arsenal 
was not continued last night. I suppose they are waiting for 
heavier guns. 

On reading over this letter I do not seem to have made it very 
clear that our danger was from the Chinese troops. At first we 
had only the Boxers to deal with—a fanatical society organised to 
drive foreigners out of China, and burn and destroy everything. 
Then we thought a few disaffected soldiers might join them, but 
subsequently found to our dismay that the whole Chinese army 
has started on the crusade by order of the Empress Dowager. 
So far we have done them far more damage than they have done 
to us, but the destruction of life and property amongst the Chinese 
alone is fearful. The Russians spared neither women nor children, 
but slaughtered everything that moved, and burnt every house 
they came to. 

My boy has stuck to me faithfully all through, and is one of the 


only boys in Tien-tsin who has stayed by his master. I do not 
pawl oars outside the hotel, and have given him a paper to show 
who he is. 

We are thoroughly safe now, as we have 10,000 foreign troo; 
here, and others are pouring in every day ; but we are told it wall 
not be possible for us to leave for two weeks. We all want to get 
away, for we fear sickness from the stench and overcrowding. 

To-day I have been watching the attack on the arsenal from the 
towers of the Gordon Hall, and it was a fearful and wonderfu 
sight. Every available man of the foreign forces was sent against 
it, and there was a stubborn fight for five hours, and three terrific 
explosions caused by lucky shots from ‘‘ the Ladysmith gun.” 

Save just heard Gat there were only five lish killed a fifteen 
wounded in the assault on the arsenal, and 150 Chinese killed and 
about 2000 others allowed to escape. The Russians and other 
nations lost heavily, but I do not know the figures. We gained 
the day, of course, and the Russians are living in the arsenal now, 
Practically we are now quite safe, and only want the railway in 
working order to enable us to get away. We shall be here for two 
weeks more, at any rate, and I am sorry for it, for provisions 
are very scarce and very bad. A beastly stew of oatmeal, liver, 
and Lord knows what for dinner ; bread that you can’t eat, and 

rridge, for breakfast ; tea made of water from the river, which 
is full of floating corpses. As soon as we get out of this I shall go 
to Shanghai, and perhaps Japan for a month, till things settle 
down ; and at first, at any rate, I will hire a junk to live in, as a 
sort of house-boat, at Chin-Wang-Tao. 

I hear the ministers are still safe in Peking, and that all the 

ple escaped from Pei-tai-ho and Tongshan, and that the 

umber man-o’-war has taken my boat down to Tongku. There 
are upwards of 500 wounded on our side in the hospital here. 

Everything is quiet—not the sound of a rifle-shot, except a 
volley now and ion at a funeral y. Last night a large 
reinforcement of Germans arrived, and were escorted through the 
town by the Russian band. Chang-yen-kow says the works at 
Chin-Wang-Tao will go on as before, whatever happens. 

On board Japanese transport Asagas Maru, July 6th, 1900.—Since 
I last wrote to you—30th June, E think—we continued to have a 
rough time of it in Tien-tsin, and things were getting more and 
more serious every day; we were far outnumbered, and the 
Chinese had artillery which could shell us, and we had no long- 
range guns with which to reply. We got some reinforcements, 
but the Chinese did the same, and at last the British Admiral 
ordered all women and children to leave the town by the first 


opportunity. 

—, ———_, ———,, and I agreed that we would try and 
escape at the first chance if we could do so without taking the 
place of women or children, so I went to see the pp, sn Consul 
to get an order to allow me to take my boy to Japan, and to 
allow us all to travel there on a transport, as there are no regular 
steamers now ; and all China is so unsettled that even Shanghai is 
not safe. We got an opportunity of coming away on a steam 
launch which had room for twenty men and four ladies. We had 
barely an hour to get ready in, and started for Tongku at one 
o’clock on 4th. We had no armed escort, and it was nervous work 
down the sixty-six miles of river, where there was lots of high 
grass on each side, and villages coming right on to the banks, All 
the way down on both banks there were hundreds and hundreds 
of bodies of dead Chinamen, with dogs feeding on them; and 
the air was foul with the smell of them. Luckily it poured with 
rain all the way, so we got through to Tongku without being 
molested. 

The day before we left I had a narrow escape of losing one of 
my legs by a shell which burst outside the hotel, and a big piece- 
came flying in, and broke up the door within 2ft. of where I was 
sitting. I saved it as a memento of the siege, and the eighteen 
days of anxious time we had gone through there. Indeed, things 
were far more critical there than one would think, for there were 
six or seven casualties every day from stray bullets, and one was 
never safe in the streets from them as well as the shells, which 
latter are not really so dangerous, but far more terrifying than 
the bullets. =, 

No part of China is safe for a foreigner at present, for it is a 
deliberate attempt on the part of the Chinese to kill every one .in 
the country, and they are so very ignorant and conceited that they 
do not know what they are doing in defying all the world. ‘Till 
after the relief of Pekin, nothing will be settled, and it will not be 
safe to go to Chin-Wang-Tao, so after considering with and 
decided to come to Japan, as it is as near as Shanghai, 
cheaper, and quite safe. I intend to stay here for a month unless 
orders me home—as he may do—for it is not likely that 
~~ work will be done at Chin-Wang-Tao till next March. 

was so sorry to come away from Tien-tsin without getting 

photograph, and your letters, for we met the despatch boat 
with the English mail in the river coming up. I shall get them 
sent after me some time, I hope, though the post-office was knee- 
deep in unsorted letters when I came away. At Tongku 
was —_ civil, and put me up for the night. 

The Japanese authorities were very kind and polite. I saw the 
chief transport officer first, who gave me a letter to the chief of 
the staff—or rather the other way about—and they put a steam 
launch at our disposal, regaled us with sherry, and the chief 
transport officer himself came down to the tender to see us safely 
on board. By seeing the Japanese Consul in Tien-tsin we have got 
facilities that none of the other refugees have got, and shall be 
amongst the first to arrive in Japan. 

The worst of it is, we cannot get proper food on board—not even 
bread—and when we consulted with the captain he suggested that 
my boy should make bread. I went to the medicine chest and got 
cream of tartar and carbonate of soda and made up a sort of 
baking powder, and my boy was delighted at the chance of making 
bread, but the Japanese cook quarrelled with him and would not 
let him make it, so we have to eat rice instead, and have not had 
a go meal on board for three days. 

y boy has stuck to me like a brick, and I am very proud of it, 
for he is amongst the very very few who have remained faithful to 
their masters in the present crisis. 

Tongku is a mass of ruins, All the houses have been looted and 
burnt, and the same with villages for miles round, and the Russians 
have wantonly killed every man, woman, or child they found 
amongst the Chinese, and then set fire to their houses. All the 
foreign houses have been looted by the Russians just the same as 
if they were the houses of Chinese. ‘ 

This is a large steamer of 2500 tons, and the captain and all the 
officers are Japs. No one except the captain can speak English, 
but everything is done in proper style. We embarked on this 
vessel on my birthday, 5th July, and this is the 8th, and to-morrow 
morning we hope to anchor in Japan. We are not sure where we 
are going to yet, but it will be either Kobe or Yokohama. 
Yesterday it was rough, and as the steamer is very light we were 
all sea-sick. 

Kobe, oe July 12th.—We arrived here yesterday after 
an uneventful voyage through the Inland Sea, and very much 
enjoyed the first square meal we have had since the 15th of last 
month. 

I am glad now to have been through it all, but the thought of 
the horror of it quite unmans one sometimes. There were 60,000 
against us, and they had mounted twelve more guns when we left, 
and must have practically destroyed Tien-tsin, We had barely 
9000 all told, and they had superior arms of all kinds, and knew 
how to use them too. E 

I telegraphed to yesterday to tell you I am safe in 
Japan, and to address letters to Shanghai. I also wired ———, 
9 = his answer depends whether [ stay here or go home till 

arch, 


By the end of the present year the whole of the line of 
the Great Northern of Ireland Railway, with the exception of 
about fifteen miles, will have been re-laid with steel rails, 
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A HAND-FED ACETYLENE GENERATOR. 


WE have recently had an opportunity of examining the 
apparatus manufactured by Husson’s Safety Acetylene Syndi- 
cate, of 28, Victoria-street, Westminster, S.W.; and we give 
herewith a brief description of the plant with diagram of a 
complete installation as designed for the illumination of 
country houses or hamlets. The generator is constructed on 
the hand-fed, carbide-to-water system ; in general it resembles 
the Pictet apparatus, but has two points of difference. The 
carbide shoot is arranged centrally, with baffle-plates to pre- 
vent escape of gas, ‘instead of being at the side; and there is 
no perforated grid such as is placed by Pictet at the top of 
the conical bottom for the carbide to fall on to. The water 
level is kept constant in the generator by means of a water 
tank and ball valve ; and the lime sludge is run off periodically 
at the bottom of the apparatus through a large cock into a 
settling vessel and thence into a drain. From the generator, 
which thus contains no moving parts or anything to get out 
of order, the acetylene passes into an ordinary holder, a stop- 
cock being inserted in the main to prevent return of gas 
when cleaning the generator. From the holder the acetylene 
travels through a purifier to the service. The purifier is 


charged with a special material of which bleaching powder 
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HUSSON’S ACETYLENE GENERATOR 


is the chief constituent, other ingredients being added which 
are claimed to absorb chlorine and moisture. The purifying 
charges are sold ready packed in felt cases which simply have 
to be dropped into the vessel, thus giving the consumer 4 
minimum of labour. The syndicate supplies to all customers 
a pamphlet containing a specification for erecting the whole 
plant, which is worthy of special commendation. It is recom- 
mended that no composition pipe be used anywhere, and that 
the service be tested at a pressure of 10in. of mercury, the 
maximum fall permissible being 2°5 per cent. in one hour. 
Of course there is no real objection to the employment of 
good composition pipe for acetylene, provided the joints are 
well soldered ; but as the material is one that readily lends 
itself to careless workmanship, we can find no fault with this 
proposal. To test the iron service to a net pressure of roughly 
5b. per square inch, strikes us as a trifle heroic; lin. or 2in. 
of mercury, or, say, 1ft. of water should be amply sufficient, 
and we are not sure whether this extra requirement does not 
penalise the consumer somewhat heavily in his bill for labour 
and sundries. 

It must be understood that apparatus of the present type 
cannot be sold so cheaply as an automatic generator; for 
instance, a complete Husson plant to supply thirteen 15 c.p. 
burners for six hours costs £28, whereas one of the most 
popular automatic generators of approximately the same 
capacity, with purifier, can be purchased for under £11; 
moreover, the non-automatic apparatus occupies more space. 
Nevertheless, for reasons we have given in past articles, we 
cannot consider this extra capital outlay in installing acety- 
lene to be money thrown away ; and it will be seen that the 
difference in the revenue account caused by the heavier items 
of depreciation and interest will not seriously affect the total 
cost of the illumination. Husson’s plant is solidly built of 
stout galvanised steel, and it is excellently designed ; we may 
be allowed, however, to offer one or two minor criticisms: A 
non-return valve might be fitted between the generator and the 
holder, lest the operator should forget to close the stop-cock 
when emptying out the sludge. In large plants thesludge might 
be collected in a closed settling vessel, using the clear water 
over again so as to avoid loss of gas by dissolution; and a 
cooler with syphon or collecting box might be inserted before 
the holder to prevent the delivery pipe from being blocked 
with condensed water-—-which might freeze in winter. As 
regards the propriety of omitting a perforated grid in the 
generator, we feel rather doubtful; but we are assured that 
trouble has occasionally arisen with such grids, and also that 
in — apparatus decomposition of the carbide is always 
complete, 


Apropos of the important question of working some of 
the Swedish railways by ae er furnished by the-water- 
falls, this might par excellence be realised in the North, where there 
are many giant ones ; indeed, the so-called Royal Waterfall Com- 
mission appointed to deal with the subject is already about to 
report that there is in the province of Norsland alone sufficient 
water power for working a railway system many times as large as 
the present. For instance, from measurements just made at the 
waterfall Edefirst, in the Lule River, it is shown that here alone 
electric energy to the amount of 50,000 horse-power may be 
delivered annually. But in order to furnish an even supply all the 
year round the Commission proposes to establish depdts on shore 


In various parts for storing the electric power, as in the winter the 


volume of water is only a third of that in summer. Such storage 
depdts would also be established on other northern rivers. 


THE ENGINEER, AND THE ECONOMICAL 
DEVELOPMENT OF MANUFACTORIES.* 


By W. ARNOLD. 


Mvc# has recently been written and discussed ing the 
menacing of our trade'‘by foreign countries. That other nations 
have successfully competed with us in markets which we look upon 
as our own is an accomplished fact, and if we allow this successful 
competition to continue we may eventually expect the downfall of 
our industrial supremacy. © The rapid manner in which America 
has advanced, employing her inventive genius and boundless 
natural resources most effectively ; adopting every means of reduc- 
ing the cost of production, by introducing every kind of labour- 
saving tool and appliances brought out by utilising the inventive 
ability of their employés, as well as some of the best talent of this 
country ; specialising as far as possible, and successfully advertising 
their productions all over the world. European nations—more 
especially Germany—have followed suit, by introducing practical 
systems of technical education, coupled with military training and 
cheap labour, enabling her to bea formidable rival in every foreign 
market, 

That the foregoing statements are more or less true cannot be 
disputed, and a careful study of better means of meeting this com- 
petition by exercising economies in production are worthy of our 


consideration. To attain this end there are two methods open to 

us, viz., either to reduce the price of labour or to increase the 

' output of that labour. As we cannot advocate the 
former method, the latter one offers every inducement 
for its application wherever feasible. And those manu- 
facturers who look ahead now, and who use every effort 
to preserve and extend their trade—by introducing the 
most advanced and economical means of .production— 
will be the successful ones of the future. 

That the engineer does, and will, play a prominent 
part—more or less—in the development: of manufac- 
turing concerns, must be admitted by everyone. Not 
only as being responsible for the economical working 
ani ee of the power plant and its transmission, the 
lifting and conveying appliances, but he must become 
more and more a necessity as advanced methods are 
adopted in dealing with the more rapid and economical 
means of production, by supplementing skilled labour 
with automatic, semi-automatic, and special machinery, 
tools and intermediate appliances, and unskilled labour. 
If he be sufficiently alive, and possess the necessary 
pa and foresight to introduce the most advanced 
methods of production, upon him must fall the respon- 
sibility of bringing these toa successful issue. He must, 
when called — be — to undertake responsibi- 
lities, or work, in directions where shrewdness and 

common sense only—unaided by previous expericnce— 

must alone guide him; he would be a wise man who 
could foretell under such conditions whether he will be 
successful in their fulfilment. The consideration of this 
point has probably caused many of us more anxious 
moments than the actual working out of any of the 
knotty engineering difficulties, which present them- 
selves after the work be commenced. There is—as a 
matter of fact—more and more a necessity for skill and 
foresight in the profession; and whether a manufac- 
turing concern which possesses the best plant succeeds 
depends toa great extent upon its arrangement and 
manipulation. Speaking broadly, I consider that the 
future prosperity of many undertakings will largely 
depend upon the number of automatic, semi-automatic, 
self-acting, and special machines and appliances, they 
can keep employed ; and in proportion to the judi- 
cious increase of their adoption will the financial results im- 
prove. There is naturally a limit to the introduction of auto- 
matic appliances as an economical factor in the prosecution of 
industrial operations ; for, although many manufacturers should 
have their.works equip with special tools, and intermediate 
appliances for the rapid production of standard articles in large 
ees one are on the other hand many trades whose pro- 
uctions are rarely, if ever, alike, and covering a wide range of 
various articles, whc for obvious reasons cannot follow suit in the 
introduction of these rg we machines for producing large quantities 
of work. They should, however, be equipped with convenient tools 
to manipulate the general run of their productions, and facilities 
for handling them in an economical manner. The economy result- 
ing from the introduction of engineering specialities and mechanical 
appliances I place under two heads, viz., theoretical, or ‘‘ makers’ 
economy,” and practical, or ‘‘ users’ economy.” 

Commencing with the power, its production and use, the question 
occurs, How much money can we save between the coal shovel and 
the machinery, or otherwise, in the cost of making the steam and 
the cost of using the steam? For the cost of using the steam the 
engine alone is responsible ; for the cost of making the steam, the 
boiler-house and all its contents are responsible; and while 
excellent work has been performed—and progress made—in the 
development of the boiler itself, both as regards its structural 
features and its intrinsic fuel duty, it still remains that boiler- 
house economy in the matter of combustion, manipulation, &c., 
has been more or less an experiment. The cost of handling the 
coal and ashes, frequently amounting to several thousand tons per 
annum, has—with the exception of some of the larger public 
undertakings—been practically ignored, while a judicious outlay in 
this direction for medium-sized plants could be frequently effected 
with economical results. ‘The ‘‘fuel economiser ” is probably more 
true to its name than e of the other intermediate appliances 
between the boiler and the engine; and where conditions are 
favourable for its introduction, and waste gases of sufficiently high 
temperature (650 deg.) be obtainable, it gives satisfactory results, 
and is an economical factor in the production of steam, and 
no modern boiler installation should be considered complete 
without it. 

With reference to the application of forced or induced draught, 
a diversity of opinions exists regarding the economy obtainable by 
its adoption, arising chiefly from the absence of a clear distine- 
tion of the kind of economy obtained, ¢.e., ‘‘ makers’ economy,” or 
‘‘users’ economy.” That ‘‘forced draught ” renders it possible to 
burn inferior coal is absolutely true, but it must not be inferred 
that it would make a given weight of inferior coal produce as much 
steam as the same weight of best coal. Therefore, in estimating 
the economy to be obtained from the use of inferior coal, the 
points for consideration are the cost of conveying and handling 
the extra weight of coal, and the extra amount of ashes to be 
carted away. It is also true that by adopting forced draught a 
giyen boiler would produce more steam in a specified time, because 
more coal would be burnt than without it, thereby producing more 
heat ; but the problem to be solved is, does the production of steam 
increase in the same ratio as the consumption of fuel or more 
slowly? It must also be borne in mind that by introducing more 
heat into a well-designed existing boiler we must, to obtain true 
economy, introduce more heating surface. Advantage can be 
obtained by the adoption of fo: draught, where moré steam is 
required, and additional space cannot be secured, as two boilers 
could be forced to perform the work of three, but at the same time 
their lives would proportionately shortened. Pursuing this 
course of argument, there would, under certainconditions, be some 
economy obtained by its introduction, but much whith has been 
written and stated of its advantages is based upon theory and short 

oe is conducive to economy by venting initial con- 

densation in the cylinders, but no reliable data is fofthcoming as 
to what actual economy is obtainable under certain specified 
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conditions. If superheat be obtained from waste gases of the 
boiler itself, it is boiler economy, and also engine economy ; but if 
at the same time we are robbing the boiler of heat which would be 
useful in another source the economy would be minimised. It 
should also be understood that the economy could not be defined 
by the reduction in the weight of steam per indicated horse-power 
unless we obtain that superheat for nothing. Superheat may 
affect the efficiency of the engine directly, and may not affect the 
economy of the boiler, except by reducing the consumption of 
steam in the engine and thereby relieving the boiler of a portion of 
its work ; and it is from this source that some of the most reliable 
economy has been obtained. The results of superheating boiler 
economy have been much over-stated, and may generally be 
accepted as ‘‘ makers’ economy.” 

Some four years ago I went rather fully into the economy of 
steam engines ; but, as the in discussions following some of our 
recent papers, the question of automatic expansion and throttling has 
been raised, I concluded that a few remarks on these points would 
be acceptable. Naturally, in the use of steam we wish to obtain 
as much work from it as ible, i.e., consistent with efficient 
running ; and as industrial operations should be carried on—to 
obtain the most economical results—at the highest speed, consistent 
with the avoidance of risk or damage to the material operated upon, 
no high-class work being possible with a varying velocity, or fluc- 
tuation of speed. Therefore the speed variation should be as 
limited as possible ; and the variation under any conditions should 
not exceed 4 per cent. load ‘‘all on” or “‘alloff.” If this closeness 
of running be obtained, so will the greatest economy in the use of 
steam result. Controlling by throttling may be described as a 
variable pressure and constant expansion, or cut-off, and automatic 
expansion, as constant pressure and variable cut-off or expansion. 
With a throttling engine no advantage is gained by carrying a 
higher pressure than is n to perform the required work ; 
and the fullest load that the pressure is capable of overcoming is its 
most economical load. 

With an automatic expansion—generally arranged to cut-off at 
any point up to five-tenths or six-tenths of the stroke—the 
economical load being to cut off at one-fourth or thereabouts, there 
is a reserve of power of say 20 per cent., and where strict economy 
is studied, and understood, this offers every inducement and facility 
for allowing the pressure in the boilers to be reduced when nearing 
meal times or closing down for the evening. Naturally, with the early 
cut-off initial condensation in the cylinder has to be taken into 
account, but a judicious use of the steam jacket or superheating 
will neutralise this objection. 

With trip gears it is not advisable to exceed 100 revolutions per 
minute, and to allow a high piston speed, a strokes—compara- 
tively speaking—are generally given to this class of engine; the 
reason for this limit to the number of strokes being that a trip 
arrangement is unreliable at higher speeds—or otherwise will miss 
fire—the result being an increase in speed and also an increase in 
the consumption of steam. Above 100 revolutions per minute an 
automatic expansion does not come under the head of trip gears, 
and is generally controlled by a shaft governor, upon the qualities 
and finish of which depend the closeness of running and efficiency 
of the engine. With a good governor of this description a speed 
variation of 2 per cent. need not be exceeded. In compound 
engines, to ensure close running, it is requisite to have an expan- 
sion gear to both cylinders, and a proportionately heavier fly-wheel 
than usual is also necessary. To sum up, the most economical 
engine can oa be accepted as the best, and as automatic 
expansions—given the heretofore mentioned conditions—are un- 
doubtedly the most economical, they must therefore be taken as 
the best ; or otherwise the most costly plant, and also the most 
costly attendant—for it is useless to place an unskilled man in 
charge of a high-class prime mover—will give the most economical 

Gas engines as prime movers can compare favourably with steam 
engines up to about 60 horse-power, and at lower powers possess 
many advantages, unless steam be required for other purposes, 
e.g., heating, drying, or a steam hammer ; but for higher powers, 
with a properly-arranged generating plant, steam can be applied 
with greater economy. Gas engines will, however, in the near 
future develop into important competitors with steam engines in 
districts where natural gas exists, or in manufacturing concerns 
having an abundant supply of waste gases suitable for working 
them. The Westinghouse Company, of Pittsburgh, has under 
construction at the present time two of 1500 horse-power each, 
to be worked by natural gas, and has also had one working for 
some months, of 600 horse-power, driven in the same manner. 

It it a mistake to class electric power under the head of 
generating plants; though we frequently hear the expression 
“driven by steam” and ‘‘driven by electricity.” The electricity 
is only a piper acing bot correctly speaking, a power trans- 
mitter—the steam being necessary in this country to generate the 
electricity. It is generally conceded that all forms of energy are 
convertible. This is very clearly demonstrated in the dynamo and 
motor, the former through or by the rotation of the armature, 
producing the current, which in the latter produces the rotation of 
the motor by inverse process. In adopting electricity as a trans- 
mitter of power the points to consider are: the local conditions, 
the initial cost, maintenance charges, depreciation, and the 
efficiency or actual work obtained. here electrical transmission 
has, in large existing manufactories, been substituted for several 
small steam engines distributed over a great area, with steam in 
many instances carried through several hundred feet of pipe, and 
probably two or three hundred feet of shafting in various depart- 
ments driving a few small machines, the substitution of a central 
power station, with quick revolution engines and dynamos, has 
undoubtedly given more economical results. But I question 
whether a still greater efficiency in working could not have been 
obtained if the whole plant be re-arranged, and re-organised, and 
driven by economical mill engines, with power transmitted by 
shafting, ropes, and belts, while the initial cost of this system 
would certainly not be greater. In re-arranging a plant of this 
description advantage would not only result from placing the 
various machines in a systematic manner for the different processes 
of manufacture, but also with a view to reduci the cost of 
transit of materials to the various departments of the factory, 
frequently a serious item in trade expenses. 

Rope driving has in many districts superseded all other appli-- 
ances for the transmission of medium and large powers, except 
where the driven shafts or machinery rotates at a very slow speed ; 
and I am very much surprised that it has not found greater favour 
in our local manufactories. Hemp and manilla ropes have been 
used to a certain extent, but they will neither transmit as much 
power or last nearly so long as cotton ropes. In the discussion 
following a recent paper, we had some statements of experience— 
or rather pees mpeg rope driving, the speaker quoting 
eighteen months as the life of a rope. here ropes have given 
such inferior results as transmitters of power, we may find an 
explanation in one of the following defects, viz.:—Inferior quality, 
bad splicing, insufficient for the power transmitted, pulleys too 
small for the diameter of rope, grooves a age ormed, or 
distance apart of pulleys not sufficient. The idea that the life of 
a cotton rope is a short one is entirely erroneous ; and experience 
in this matter shows that when the ropes ve eae arranged 
and cared for their average life, if fully loaded, will be about 
thirteen years, or if highly loaded somewhat longer. The size, 
speed, and number of ropes required to transmit a given power 
are all matters of importance, and should be fully considered in 
each case. The most effective speed of ropes is from 4500ft. to 
5000ft. per minute. As pulleys are frequently used running at from 
300 to 400 revolutions per minute, for such speed small pulleys 
are essential, and where they are used small ropes must also 
employed. It must not, however, be inferred from the foregoing 
that small ropes should always have the preference ; on the con- 
trary — for the sake of economy in power and wear — the 
largest rope compatible with the size of the pulleys should 
be employed. Il ropes running in conjunction with each 
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of the belt. If the pulleys employed be of smaller diameter than 
these a gage. the power that the belts are required to trans- 
mit should be proportionately reduced to avoid overstraining. 
Perforating the pulleys assists the adhesion, especially at high 
speeds, owing to the facility with which the air can escape from 
between the surfaces of the belt and pulley, thus giving them much 
better contact. The facility offered for the exclusion of air by the 
employment of link belts will, | imagine, offer an explanation of 
the satisfactory results obtained from their adoption. 

Spur gearing is not so frequently employed as a power trans- 
mitter for general purposes as it should be, 7.e., except for heavy 
and slow-running machinery. Toothed gearing has generally the 
following disadvantages, viz., excessive noise, liability to break- 
down, and unsteady driving. To these objectionable defects may 
be attributed the reason of the rapid development of rope and belt 
driving, as without these disadvantages, gearing being the first 
transmitter of power in use, would still have held the supremacy, 
there being less loss of power with properly formed teeth than any 
other conveyor of power. By carefully examining the before- 
mentioned objections to the employment of gearing, it will be 
found that these defects can, with up-to-date knowledge, be 
remedied. The excessive noise and tS breakage both 
arise from improperly-formed teeth and klash, and with 
modern appliances for forming teeth to exact shapes, there is no 
occasion for these defects to exist. The backlash is undoubtedly 
the cause of the majority of breakages—the greater number of 
breakdowns occurring when running light. Mr. M. Longridge— 
and I can quote no higher authority—laying special stress on this 
point in his annual reports, proves that it is the shock from back- 
lash, and not the strain of heavy driving which causes the teeth to 
break. Backlash is only necessary with imperfectly-formed teeth ; 
if the tooth be ene in form and pitch no clearance is necessary, 
the tooth exactly filling the space, and in revolving taking up and 
being relieved of the strain more gradually. Unsteady driving by 
gearing can generally be traced to light fly-wheels on the engine, 
and if these be made more substantially, the gearing will be 
greatly improved in its running. Long teeth for gearing are 
always bad, even if perfect in form, as with excessive le -& of 
teeth there must be a sliding instead of rolling action. I would 
recommend a working depth of not more than half the pitch, and 
a single curve or involute form of tooth, the double-curved tooth 
only working perfectly when in gear correctly to their pitch lines. 
Given the before-mentioned conditions, the periphery speed of 
double helical,cast iron spur wheels may be ‘ 500ft. per minute, 
while double helical steel castings and machine cut cast iron may 
be run with safety at 3000ft. per minute. At these speeds under 
many conditions where space is limited and valuable, gearing could 
be adopted with both greater advantage and economy than any 
other transmitter of power. 

Shafting should be made as light as possible consistent with 
strength and stiffness, because the friction on shafts on bearings is 
directly proportionate to their weight. The friction of any two 
surfaces, when no lubricant is interposed, is directly proportional 
to the force with which they are pressed together, and is entirely 
independent of the extent of the surfaces in contact. Therefore 
the power absorbed by friction does not increase with the length 
of the bearing. But when the surfaces in contact are lubricated, 
then the amount of friction pay upon the adhesive nature of 
the lubricant, and the effect will be in proportion to the extent of 
the surfaces between whichit is interposed. Therefore to diminish 
the power absorbed by friction as much as possible, and to secure 
efficient and economical working, it is essential not only to use a 
good quality of lubricant, but to be sure that the lubricant is pro- 
perly distributed over the bearing surfaces. 

Various systems of roller bearings have recently been tried with 
little success ; solid rollers both with cages, or distant pieces, and 
with rollers rubbing against each other, but neither of these has 
proved to be practical running articles, Flexible rollers run more 
smoothly under light loads, and give to little inequalities, which, 
however, should not exist ; but as bearings near heavy drives fre- 
quently have to sustain a pressure of from 350 1b. to 4501b. per 
square inch—and not more than one-fourth of the rollers can be 
taken as being in action, or effective at once—they are under such 
conditions a failure, for instead of rolling they take a sliding action, 
or remain stationary. No doubt this could be overcome by having 
rollers of various degrees of flexibility, to suit the various loads to 
which the bearings may be subjected, but this does not appear to 
be a practical solution of the problem. Moreover, no one is able 
to state that flexible rollers give a higher efficiency than solid ones 
—in fact, I consider it is ae tm the reverse ; the only advantage is 
that they run more silently. The only kind of roller beari 
which can be a practical mechanical success would be witi 
solid rollers and an absolutely perfect annular adjustment ; but the 
initial workmanship would necessarily have to be of the highest 
possible quality and accuracy, that the cost entailed thereon 
would prohibit their ially. Insumming up the various 
modes of transmitting power, electricity should have the prefer- 
ence where power is required in various small intermittent quanti- 
ties and covering a great area of ground, or where it is required 
in isolated buildings, such as explosive or inflammable material 
manufactories ; but in compact and well-arranged works, where the 
power absorbed in driving —- ropes, or belts, and gear- 
ing does not exceed 20 per cent. of the effective horse-power of the 
engine—and in an up-to-date plant it should not exceed half that 
amount—they can be run with much greater economy and 
efficiency. 

To form a reliable estimate of the cost of power, or the saving 
effected by the modification of plant, or the introduction of steam- 
saving specialities or intermediate appliances, any of the following 
charges directly or indirectly connected therewith, or. pertaining 
thereto, or proportions thereof, must be included in the calcula- 
tions, and the omission of any of these would materially affect 
those calculations, 

_ Capital outlay.—Engines, boilers, and intermediate transmis- 
sion appliances, buildings, interest, depreciation, rent of site, and 
taxes, 

_ Maintenance.—Engines, boilers, mountings, brickwork, founda- 
tions, chimney and flues, economiser, superheater, induced draught 
appliances, feed pump, injectors, feed-heater, firing tools, steam 
pipes, valves, non-conducting material, lubricants, packings, tools, 


repairs and renewals to parts, transmission accessories, boiler and 
fire insurances. 

Working expenses.—Wages, superintendence, fuel, removal of 
ashes, flue cleaning, water and its purification, lighting, and stores. 

Plant and equipment.—The arrang it of plant, with view to 
economy in production, frequently strikes one as being conspicuous 
by its absence; in many manufacturing concerns the idea of 
systematising the various departments, with a view to their conveni- 
ence and economy of working in relation to each other, appears 
never to have occurred to those responsible for the arrangement of 
what might be otherwise considered a well-regulated establish- 
ment. I cannot do better than quote Mr. A. Chamberlain’s 
description of one of our local factories :—‘‘ The works had been 
put down without the slightest idea of plan, every machine 
aye to be fixed where the railway men i grog to drop it ; 
thus the heavy work in which they dealt to be brought 
backwards and forwards process after process.” 

Naturally there is some excuse for this state of affairs in many 
of our old-established concerns, which have expanded year by year 
from very small beginnings, frequently in populous districts where 
additional ground cannot be obtained, but there are also many 
manufactories of modern construction which are trading at a great 
disadvantage, because in the arrangement thereof-there was not 
sufficient ability and forethought employed to consider the con- 
veniences and elements of the most economical means of produc- 
tion, leaving out of consideration all ideas of extension to cope with 
increasing trade, or modifications to meet improved process of 
manufacture. 

It is now generally conceded by the up-to-date engineer and 
manufacturer that the modern factory should be equipped with a 
plant of maximum productive capacity, and that every square foot 
of shop space must be regarded as an augmenting factor in the 
expense account. That the best management and organisation of 
workmen and plant is that which produces the greatest output per 
square foot of floor space and per hour of time, and that the maxi- 
mum effects in these directions cannot be secured with low-priced 
men or equipment. Many economies can be successfully effected 
in existing industrial concerns by the judicious re-organisation of 
plant and: machinery upon systematic manufacturing lines, by 
taking out inferior and obsolete machinery and appliances and 
substituting for it new plant of the highest productive capacity 
and efficiency, and by providing cheap and convenient means of 
lifting and conveying. ‘‘ Engineers are, I consider, the greatest 
sinners in this respect, machine tools which are forty years old are 
not a good recommendation to their owner’s reputation, yet we 
frequently see a ‘ Whitworth’ lathe, or shaper, of this age, and 
can only conclude that the owner is under the impression that the 
machine, like the name of its maker, can be handed down from 
generaticn to generation.” 

Extensions or additions to existing manufacturing establish- 
ments should be designed with a view to minimising the cost of 
production, and supplemented by decreased charges for deprecia- 
tion and repairs ; the departments should be relatively placed to 
reduce the cost not only of the transit of material, but also the 
transmission of power, and to provide for extensions to any—or all 
—of the departments to meet the requirements of an increasi 
business ; and in considering the design of such buildings it shoul 
always be remembered that the engineer comes first and the archi- 
tect afterwards. 

Lifting and conveying material is frequently a serious item in 
the trading expenses of a manufacturing concern; frequently in 
the otherwise up-to-date manufactory we see three or four men 
at the handles of a crane or an overhead traveller, or an anti- 
— engine and boiler fixed thereon, again we often find half-a- 

ozen men pushing as best they can heavy weights from one shop 
to another. A rope or electrically-driven traveller would as a sub- 
stitute be a good investment, while a system of light rails and 
trolleys covering the whole range of the ground floor as a means of 
conveying material from one department to another could with 
advantage be successfully and economically employed in many of 
our industrial concerns. The conditions of labour and productions 
have undergone—and are still undergoing—modification and im- 
provement, due principally to the ever-increasing use to which 
mechanical appliances can be adapted. Economical production 
has gradually made more demand on the engineer and machine 
designer. 

During the last few years of the past century wonderful 
cheapening processes have been applied in the production of 
various articles ; designs and modifications in machinery and inter- 
mediate appliances have not lagged behind in the march of pro- 
gress, and where manufacturers are still using antiquated speci- 
mens of machinery it is not for the lack of something better 
being on the market. Every possible mechanical requirement in 
general manufacturing operations appears to have been foreseen, 
and there is now an abundanée of standard and special machinery 
and intermediate appliances readily obtainable, each designed to 
add to the economy in production and excellence in quality of the 
work, which have become necessary in the race for supremacy in 
the manufacturing world. To the — as well as to the pro- 
spective user of these appliances, the knowledge of what new 
designs are brought out, and modifications made, is of the 
utmost importance, indicating to them what advance or improve- 
ment in the means of economical production others competing in 
the same field are adopting, and thereby profiting by their expe- 
rience, 

In the minufacture of special articles, on which very slight 
changes are made—and long periods occurring between those 
changes—each portion of the work, where practicable, should 
have a special machine as near automatic as possible and designed 
to perform one or more operations. To reduce the cost of working 
such machines several should be arranged together, so that one 
attendant can run the whole of them. The introduction of jigs 
and special tools probably commenced with gun-lock work ; and 
with the introduction of sewing machines, in which changes and 
modifications in parts are slight and occur at long intervals, tool- 
making became a necessity and a recognised branch of the 
mechanical profession to these and similar manufacturers, and 
thereby created the system of interchangeable—or standardised— 
and accurate work, which system has increased with rapidity, till at 
the present time the accurate production of large quantities of 
work scarcely attracts notice. 

From a curiosity the micrometer and vernier have become a 
necessity, and have practically superseded the old fixed gauges for 
ordinary work. The inch has received a new division, and the 
term “bare” and ‘‘full” have ceased to exist in all well-con- 
ducted establishments. Too much stress cannot be placed on the 
systematic employment of intermediate appliances, jigs, tem- 
plates, and gauges, in the manufacture of any articles upon which 
they can be utilised. It should be remembered that the reduced 
cost of work in its actual. formation is not the only advantage 
resulting from the adoption of these intermediate accessories over 
hand work; but what is more essential, the advantage of uni- 
formity in all parts, enabling the assembling to be performed in a 
more rapid manner ; and in subsequent repairs, if necessary, by 
the substitution for broken parts, of duplicate pieces, which in 
many industries is of considerable importance. 

This system of interchangeable production cannot, however, be 
proceeded with indiscriminately, as the question of cost of these 
intermediate appliances must be taken into account ; and if only a 
limited number of articles of one pattern be required their cost 
would be prohibitive. This should teach us that caution and con- 
sideration must be observed before plunging too deeply into the 
purchase of these appliances, for the manufacture of articles, re- 
— which there is any doubt whatever as to the commercial 

emand in reasonably large quantities. Care must also be taken 
in the adoption of special jigs, or tools, for the production of work 
which may have to oe scaled or altered ; in such instances these 


—_ tools may have to be discarded before they have paid for 
the cost of producing them. 


The manufacture of cycle components, which is one of our 


youngest industries, is probably carried on upon more efficient 
and up-to-date lines than any other kindred trade, and in proportion 
to the amount of actual machine work no similar articles are pro- 
duced so cheaply ; this is due to the special machines and inter- 
mediate appliances employed in their production. Also the systems 
adopted in the manufacture of cartridges and small arms are 
beyond reproach. While the systems employed in the prosecution 
of many of our local trades are open to considerable improvement 
and re-organisation, and the lagi of several of our old-esta- 
blished manufactories—whose name alone should ensure their com- 
mercial success—is entirely due to the absence of systematic 
organisation and up-to-date methods of production. In the race 
for industrial supremacy, advanced methods of production must 
become essential in large work as well as in smali; and it is more 
ticularly in this direction that scope for improvement lies, 
here is every indication that our labour is becoming more expen- 
sive and more difficult to control, agitating for increase of pay and 
shorter hours, and ready to cease work to attain these concessions. 
Increase of wages and shorter hours mean increase in cost of pro- 
duction, and renders it more difficult for us to compete with other 
nations in foreign markets; but our workmen are unwilling to 
believe this, yet they are always willing to oppose the introduction 
of mechanical appli for reducing the cost of preduction and 
saving labour, and if possible prevent the successful employment 
of such devices. 

The remedy suggested by many to this opposition is technical 
education. Has technical education taught us how to produce 
20 1b. of steam with 1 lb. of coal, or how to obtain the indicated 
horse-power of an engine from the machines it drives? Has the 
testing machine, which is used year after year in our technical 
colleges, been able to show us how a piece of iron which breaks at 
20 tons per square inch can be made to stand 30 tons per square 
inch, or how to produce that iron for 25 per cent. less, or how to 
produce a piece of work for 10s. which now costs £1? There is 
really no lack of technical ability in this country, but the difficulty 
lies in being able to apply it in a practical manner. Our American 
and German competitors do not lay claim to the invention of many 
of the most successful machines, but they have carefully applied 
all the best processes and inventions of ours to their own use in.a 
scientific and practical manner ; and at the same time we are at 
perfect liberty to adopt any of their methods if they are superior 
to our own. 

In America, where material is dearer than in this country, 
where labour is more expensive and the cost of transit greater, 
they, however, supply us with machinery, tools, and appliances in 
large quantities, and at a less price than we can produce them 
ourselves. Several industries they have practically taken from us, 
notwithstanding the fact that both labour and material are more 
expensive there than here ; this is because they have gone into the 
manufacture more systematically and scientifically. It should, 
however, be borne in mind that, although the Americans are sup- 
plying steam engines to this country, some of the most powerful 
ones used in the United States are of English manufacture ; and 
also that in many of the best establishments in America we should 
find, if not an Englishman, at least a Scotchman in control. 

If we pursue the same course as our competitorsyby systematising 
on economical lines, and adopting the most advanced methods of 
production, the cries we are so fond of raising against ourselves, of 
want of technical knowledge and ability, want of energy and enter- 
prise, the decay of our industries, and the fall of our commercial 
supremacy, would be cries of the = ; and the race for supremacy 
in the manufacturing world would be a race run on merits. 

We, in this locality, which covers a large variety of industrial 
manufacturing concerns, and whose productions find their way to 
every quarter of the globe, have every inducement to devise and 
adopt means for the production of such goods of given standards 
of excellence, and thereby reducing the cost to the lowest possible. 
At the same time employés—no matter what — they may 
occupy—should always remember that industrial concerns are run 
to pay dividends and not as philanthropic societies, 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Rotary pumps.—The double-impeller system of positive pressure 
umps, similar in principle and construction to the well-known 
oots blower, has been used somewhat extensively for ponies 
water and other liquids, but it is not generally known that they 
are used for plants of large capacity. A recent order is for a plant 
of 420 million gallons daily capacity, said to be the largest in the 
world; and the East Jersey Water Company has ordered two 
umps of 10,000,000 gallons capacity for its waterworks. At the 
ot we Exhibition at Buffalo, in 1901, there will be fifteen 
large pumps of this type, requiring about 2000 horse-power for 
their operation. At the Connersville waterworks the pumps were 
in daily service for seven years without any expense for repairs, 
though the water is very muddy at times. The Adrian water- 
works have the pumps three miles distant, being started and 
stopped by electricity from the city office, while their operation 
is ascertained by sound over the telephone. This plant is some- 
times operated for several days in this way without any personal 
attention. The pumps may be driven by belting, or may be 
coupled direct to electric motors or steam engines. Some of the 
pumps have a capacity of 72,000,000 — per day—50,000 gallons 
per minute—and have shafts 10in. diameter, with gear wheels at 
each end 18in. diameter. They draw water by suction 22ft. with- 
out a foot valve, and work against a lift or head of 400ft., while 
the mechanical efficiency is as high as 90 per cent., and 95 per 
cent. as to water pumped. The two impellers revolve ina chamber 
of oval section, and the two shafts are connected by spur gearing 
at each end. The delivery is regulated very readily by varying 
the speed of the pump. No valves are used, and the wear is very 
slight. For large plants duties of 100 million to 150 million foot- 
pounds are guaranteed. 

Steel pier construction.—The new pier occupied by the White 
Star Steamship Line at New York, and built by the ‘ks Board, 
has a heavy timber deck supported on piles, but the superstructure 
is of steel frame construction, with two storeys. It is 736ft. long, 
120ft. wide, and 60ft. high. Both storeys form one great room 
each, except for offices, toilet-rooms, &c., at each end. There are 
three rows of steel posts or columns, 60ft. apart, the lower floor or 
deck extending outside of the columns, so as to form a continuous 
platform the whole length of the pier. The columns are 12ft. to 
24ft. apart longitudinally. The upper floor is carried by transverse 
plate girders 54ft. deep, between which are lines of rolled steel 
joists, 10in. and 12in. deep, with their tops level with the tops of 
the girders. Knee braces with solid webs are riveted to the girders 
and columns. The roof trusses havea single triangular system of 
truss members, and the upper boom has a fall of 1 in 12, on which 
is laid the roof covering, supported by rf girder purlins whose 
tops are level with the upper booms of the trusses. A space of 
40ft. wide at the middle is left open, and covered by a ventilator 
roof 35ft. wide. The framing of the sides and ends is formed by 
vertical and herizontal angles and channels, with angle iron 
studding for the corrugated sheathing. Counterweighted vertical 
sliding doors are set in alternate panels of the lower floor, and 
above these are windows 8ft. by 6ft. on both floors. On the street 
front are two doors 15ft. wide, through one of which runs a rail- 
way track extending the full length of the pier. At the river end 
are two 11ft. doors, opening out on the deck of the pier, which ex- 
tends 50ft. beyond the superstructure. On each side of the struc- 
ture, outside the steel columns, are wooden joists 70ft. high, con- 
nected by wire cables at the top, from which hoisting tackle can 
be suspended at any point. In the erection, forty riveters in ten 

angs te the work finished up close behind the erecting ontia 
here are about 2500 tons of steel in the superstructure, and 
was erected in one month by 100 men. 


others. Given fairly large ropes—lin. to l}in. diameter—larg 
? pulleys, moderate speed—4000ft. to 5000ft. per minute—and th 
strain kept low, the results will be entirely satisfactory. Th 
horse-power transmitted by ropes may be taken approximately al 
: 22 per square inch of sectional area, at 4000ft. per minute. Thi 
: power is for a fairly steady load ; if the power be of an inte 
: mittent character 10 per cent. should be taken from these figures 
Smallest diameter of pulleys = 30 diameters of rope. Distanc 
apart of driving and driven shafts = the circumference of bot} 
: pulleys. Length of splice about 65 diameters of rope. On 
advantage possessed by rope-driving is, a number of ropes being 
é employed, should one break, the others will be capable of doing 
the driving till such times as it may be convenient to stop. 
Belt driving possesses advantages over ropes for the transmissio 
of small powers; and as regards initial cost, will to a certai 
extent compare favourably with the latter; but for large powey 
their excessive cost and weight, compared with the power they 
will transmit, do not recommend their adoption ; neither are the 
suitable for pulleys of a great distance apart. The power trans 
mitted by belts depends on other conditions than their strength 
the most important one being the adhesion of the belt to its pulley 
& and this depends to a certain extent upon the diameter of thd 
pulley, as there is not sufficient adhesion on a small pulley for < 
belt to transmit its full power to it. There is therefore a minimum 
, . size of pulley for every belt, with which the full power may be 
expected to be transmitted ; and with plain cast or wrought iro’ 
pulieys their diameter should be at least 100 times the thicknes 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. : 

(From our own Correspondent.) 

RaTHER more business took place on ’Change in Birmingham to-da; 
—Thursday—than a week ago, agi > ag prices keep firm, Stafford- 
shire cinder forge is quoted 62s. 6d. to 65s.; part-mine, 65s. to 
67s. 6d.; all-mine, ordinary, 70s, to 77s. 6d.; and best 90s. to 95s. ; 
with foundry at 100s. A moderate demand is experienced for cold 
blast at 125s. A conference bas taken place between blast furnace 
owners and men, with reference to the requests of the latter for the 
introduction of an eight-hours day, in place of the present twelve 
hours system. The employers pointed out that the present occasion 
was an inopportune one for any changes of this sort, seeing that 
costs of production were so high in consequence of the abnormal 
prices of fuel, and ultimately any decision on the matter was post- 
poned. Northampton and Leicestershire pig iron is quoted 62s. 6d. 
to 65s., Derbyshire 63s, 6d. to 66s., and North Staffordshire 70s. 

The action last week of the Consultative Council in deciding to 
make no reduction in unmarked bars has reassu the trade, and 
some bers who d inclined to give way are holding out 
more firmly than previously. Common bars continue £10 to 
£10 5s. in actual transactions, which price is more than double 
what o- were five years ago, when ot were being sold at 
£4 17s. 6d. at works, or £5 7s. 6d. delive in the district, and 
until recently there has been a rane ees movement. It is 
not expected that ironworks fuel will be reduced for some months 
to come, seeing that the miners will have an advance of 5 per cent. 
in wages next October, and will have the right to apply for another 
5 per cent. in January, and still another 5 per cent. in February. 
And with fuel continuing dear, prices of iron and steel will be 
pretty sure to keep up. Sheets, singles, are quoted £8 17s. 6d. 
to 7s. 6d.; doubles, £9 10s.; and trebles, £9 12s. 6d. to 
£10 2s. 6d. Gas strip is £9 10s. to £10. 

Marked bars were quoted this afternoon £11 10s., and the Earl 
of Dudley’s brand £12 2s, 6d.; second grade, £10 15s. Galvanised 
corrugated sheets are quoted £13 to £13 5s. f.o.b. Liverpool, but 
some of the South Wales makers are understood to be quoting as 
low as £12 15s, f.0o.b. Liverpool, and the Welsh competition is 
therefore seriously felt in this district. 

Steel girders are quoted £8 10s. to £8 15s., and angles £8 10s. to 
£9; Bessemer billets are £6 12s, 6d. to £6 17s, 6d., and Siemens 
£6 17s. 6d. to £7 2s. 6d. 

The Town Council of West Bromwich have decided to lay out 
£5524 in a new water gas plant. The tender of Mr. Thomas 
Hardy, of West Bromwich, for the erection of an additional 
exhauster house has been accepted ; and also the offer of R. and J. 
Dempster, Limited, Manchester, for a complete installation of a 
Dellwick Heischer water gas generator. It was stated that a new 
coal gas plant would have cost from £16,000 to £17,000. It is 
intended to use the new water gas plant in conjunction with an 
existing coal gas plant, and to make a maximum admixture of one- 
fourth in bulk with the coal gas, 

Some of the gentlemen who have been interested in previous 
years in trying to secure improvement in water communication 
between Birmingham and Bristol are beginning to make another 
effort to po this subject before the leading public. What is 
wanted is ,000—half a million sterling—to improve the canal 
from Worcester to Birmingham, so that 200-ton vessels can use it. 
If this was done, boats of that burden could get from Bristol 
Channel Ly direct to Birmingham without transhipment. _ It is 
suggested that a further meeting should be held of all bodies 
interested in the matter, and that the Board of Trade should be 
approached, If the aid of the Birmingham and Bristol Corpora- 
tions was secured there would not be much difficulty about the 
improvement being carried out, and the engineering and iron and 
steel and mineral trades of the Midlands would, it is anticipated, 
derive great benefit in the matter of cheaper transit, At present 
these industries are at the mercy of the railway companies, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Munchester.—With the continued restriction of buying in either 
raw or manufactured material, the position of makers and manu- 
facturers remains very unsatisfactory. On the one hand, trade and 
industrial operations are undoubtedly being curtailed by the pre- 
sent high prices. One the other hand, iron producers and manu- 
facturers cannot, in the face of the high cost of production, see 
their way to any sufficient concession in price that would 
be likely to meet the views of buyers. This, as I pointed 
out last week, is the main age in the situation, the 
conference of iron manufacturers held in Birmingham taking 
up precisely the line I had indicated, and the resolution 
then passed, together with the reasons assigned for the 
decision, were substantially a repetition of what I stated in my 
notes, Some time back I referred to the probability of pig iron 
makers, in view of the uncertain outlook, preferring to shut down 
furnaces rather than renew contracts for coke and other material 
at current rates. Finished iron makers are now also talking of 
reducing their production rather than lower their prices to secure 
new business, If makers and manufacturers of iron follow the 
same policy as buyers and consumers, and restrict their purchases 
of fuel and material, the effect cannot be very long in making 
itself felt in other directions, and if it brings about a lower basis of 
cost all round, there might be a not very distant probability of 
a revival in trade. Coal, however, is not likely to touch any 
appreciably lower prices, at any rate until after the turn 
of the year, and it is not to be supposed that the workmen will at 
all willingly surrender any portion of their present high rates of 
wages, so that the immediate outlook does not favour the prospect 
of much material relief in the main causes of the present cost of 
production, As to the engineering trades, the situation is not as 
yet somuch affected as in other branches of industry. The textile 
machinists have suffered the most in the way of lessened activity, 
but other causes besides high cost have contributed towards bring- 
ing this about. Apart, however, from electrical engineering, the 
production of war material and all descriptions of railway plant, 
together with some — branches of machine tool making, there 
's an unmistakeable shrinkage of new work coming forward, whick 


there are speculative 
sellers for next year at 8s. to 4s. under — quotations, 
ry pig iron are 


pre ready sellers at 69s. net delivered Manchester. For Derby- 
. “a quotations vary; in some instances as low as 71s., and in 
« crs up to 72s, 6d. and 73s, net is quoted for delivery here, 
] pee i iron continues to harden, and for prom elivery 
would be difficult to about 78s. 10d. to 4d, net, 
y rail Manchester, with Scotch iron quoted about 77s. 6d. to 78s, 
re for Eglinton and Glengarnock at Manchester docks, For 
orge qualities any inquiry stirring is below makers’ rates, which 


are nominally unc at about 70s., less 24, for Lancashire, 
and 69s. 8d. net for Lincolnshire, delivered Warrington. Ameri- 
can a Sag remains very much as I previously reported. For 
immediate delivery of small parcels out of iron held at Manchester 
docks, merchants are getting about 67s. 6d. to 68s. net, but the 
very few transactions that are reported scarcely afford much more 
than a temporary nominal. basis,-and iron to come forward con- 
tinues to be quoted at considerably under these figures ; in f 
merchants state that they can buy on a basis of 65s, 6d. net, an 
lower prices than this are looked for. 

The new business coming forward in the finished iron trade con- 
tinues extremely small, but following upon the resolution passed at 
the conference of makers held in Birmingham last week, the list 
basis of £10 5s. for Lancashire, and £10 10s. for North Stafford- 
shire bars delivered here, is still being maintained. Manufacturers 
recognise that their — is steadily weakening, but in most 
quarters there is a disposition rather to go on short time at the 
forges than give way upon present prices, until, at least, there is 
some substantial reduction in the cost of production. Hoops 
remain at £1012s, for random to £1017s, 6d. for special cut 
lengths delivered Manchester district, and 2s, 6d. less for ship- 
— ae average about £10 to £10 5s. delivered in this 

istric 

With regard to the condition of the steel trade, some slightly 
better reports have here and there come to hand, but these have 
referred chiefly to manufactured material required for structural 
purposes. For hematite there is but a Sy Sig 2 inquiry, with 
makers’ quotations ranging from 93s. 6d. to 95s., less 24, for No. 3 
foundry, delivered here. The average quotation for local-made 
billets is £6 5s. net, with steel bars ranging from £9 2s. 6d. to 
£9 5s. upwards, common steel plates about £8 5s., and boiler plates 
still quoted £10 5s., delivered in this district. 

The Rossendale Belting Company, of Manchester, has just sup- 
plied to the Sheffield Gas Company a patent surface-hardened 
carrying belt, 750ft. long, 30in. wide, 8-ply thick. This — belt, 
which was manufact in one length, and weighs nearly four 
tons, will be supported on concave rollers, and run over two revolving 
drums in addition to the driving and the driven pulleys. The rate 
of running will be about 200ft. per minute, and the belt is to be 
used for carrying broken coal, which is sometimes wet, dealing 
orders on hand for very large carrying and driving belts, including 
one of 130ft. in length And in, in width, 

In the coal trade the position generally continues very satisfac- 
tory. Any slackening off there may be as regards inland require- 
ments has been more than counterbalanced by the extra orders that 
have been coming forward for shipment, owing to the South Wales 
railway dispute, with the result that for all descriptions of round 
coal there is still a pressure of demand more than sufficient to take 
away all the output of the collieries. Some easing off is noticeable 
in the demand for house-fire coals, and collieries are eg 4 clearing 
away the arrear of deliveries on account of old orders, but they are 
still unable to put anythingintostock. Asto prices, they are exceed- 
ingly firm at full list rates, but any advanceon these, such as has been 
vaguely talked of in some quarters, would seem to be altogether 
improbable, at any rate for the present. A slight shrinkage of 
inland requirements for iron-making and other manufacturing 
purposes is also being reported, but this is not sufficient to throw 
any appreciable surplus of supplies of common round coal on the 
market, and prices remain strong at about 12s, 6d. to 13s. at the 
pit mouth. 

Any difficulty experienced by collieries in disposing of their 
present production is still confined entirely to pare classes 
of fuel. The holiday stoppages in the Lancashire manufacturing 
districts, which during the last few weeks have in some measure 
tended to restrict requirements, are, however, now drawing to a 
close, and some early improvement in the market for slack is 
regarded as not unlikely. In the meanwhile, Lancashire coal- 
owners show no disposition to give way on their basis list rates, 
and these are firm at about 10s, 6d. to 11s., according to quality, 
atthe pit mouth. There are, however, cheaper supplies still coming 
in from other districts, and during the last few weeks fairly large 
stocks of slack have been put down at some of the Lancashire 
collieries, 

A somewhat excited tone has characterised the shipping trade 
during the past week, owing to the pressure of a number of out- 
side orders that have come forward at the Mersey ports in 
consequence of the stoppage of operations in South Wales 
district, on account of the railway dispute. As Lancashire 
collieries have had very little coal to dispose of, beyond that 
required for their regular trade, outside buyers have had to 
pay special prices to secure cargoes—in some cases as high 
as 22s, to 23s. per ton, delivered at the Mersey ports, for ordinary 
steam coal, ese, of course, are only temporary prices that are 
paid in urgent cases, but on any new business coming forward 
advances of quite 2s, 6d. to 3s. on the basis rates have been —— 
the prices asked averaging about 17s, 6d. to 18s. for delivery High 
Level, Live 1 or ton docks, There has, however, been 
no official advance on the basis rates, which remain nominally at 
15s. 3d. per ton, and with a speedy settlement of the South Wales 
— it is not unlikely prices may soon revert to about this 

gure, 

For coke Lancashire makers are still fairly well maintaining their 
prices, but in furnace qualities coming from Yorkshire there is a 
continued —_ down, and contracts in this immediate district 
have been placed as low as 20s, per ton at the ovens during the 
past week, 

Barrow.—Very little c e is noticeable in the hematite pig 
iron trade of this district. e demand is still very full, and the 
trade offering is still greater than makers can deal with. They 
are handicapped with only being able to keep 42 furnaces in blast, 
although the demand is equal to the make of fully six furnaces 
more, In the corresponding week of last year 46 furnaces were 
in blast. There is a great scarcity of raw material, and makers 
are forced to get increased and increasing supplies of iron ore 
from Spain. The dearness of coke is also a very great drawback 
to activity in the iron trade, and much of the profit that makers 
would be getting under ordinary circumstances is impossible at 

resent, akers are — firm in their quotations, and ask 
6d. to 85s. for mixed Bessemer numbers, net f.o.b., and 
warrant sellers are quoting 80s. a net cash, buyers offering 
80s. 9d. per ton. During the week hematite warrant stocks have 
been cleared to the extent of 4405 tons, making the reduction 
— last Christmas 150,991 tons, and leaving still on hand 46,856 
ns, 

The iron ore trade is brisk, and every effort is being made to 
augment the supply. Prices are unchanged at 18s. per ton for 

‘ood ordi sorts, and Spanish ores are at 21s, to per ton, 
elivered at West Coast ports. 

The steel trade is very busy, and the orders offering for heavy 
and light rails, billets, wire rods, hoops, slabs, and all the various 
types of local produce, are plentiful, with the exception of ship- 
building material, which is quiet. Prices are very satisfactory, 
heavy steel rails being at £7 to £7 5s. per ton net, f.o.b. 

Shipbuilders find their activity easing off somewhat, and there is 
now room for some new orders either for Admiralty ships or for 
the mercantile marine. There is a very brisk business doing in the 
gun-mounting trade, and orders are fully held and are likely to be 


I 4 
The coal and coke trades are firm, and prices still very high. 

The shipping trade was somewhat quiet last week. The exports 
of iron represented 5267 — and steel 6972 tons, as compared 
with 10,841 tons of iron and 11,094 tons of steel, a decline in iron 
of 4574 tons, and in steel a decline of 4122 tons. This year the 
shipments of iron have reached 471,966 tons and steel 272,571 tons, 
as compared with 325,509 tons of iron and 326,877 tons of steel in 
the same period of last year, an increase in iron of 146,457 tons and 
in steel a decrease of 54,326 tons, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE coal trade does not exhibit much c , and the con- 
fidently-anticipa' Wha ” is not = in sight. Miners, like 
other workpeople, are adding to their frequent holidays at 
feasts” and other festive occasions the week or fortnight, at 
the seaside. The announcement that the West Yorkshire coal- 
owners had advanced prices 1s. a ton has been followed by a 
similar step on the part of South Yorkshire coalowners, whose 
action has extended to nuts as well as house coal, the rates for 
which are to be 1s. 8d. per ton more from September Ist next. 
This step, it is said, will do no more than bring South Yorkshire 
prices to the level of those now current in other localities. Con- 
sumers, more particularly those in the metropolis, are chiefly to 
blame for the abnormal value of household fuel, the eagerness to 
have cellars filled early this season having played the coalowners’ 
and coal dealers’ game. The coal now so freely ordered is not 
needed for immediate requirements. Itisall going into the cellars, 
the consumers thus er about the very advance they are 
anxious to avoid. Locally, the demand is not beyond an average, 
but for London the deliveries are excessive and pressure still con- 
tinues, with the inevitable result that values are hardening. Best 
Silkstones are at 16s, to 16s, 6d. og ton ; Barnsley house, 15s, 6d. 
to 16s. per ton ; nuts, from 14s, 6d. per ton, 

For steam coal the call is as active as ever. Consumers are 
pressing for deliveries as urgently as ever, the railway companies 
and large works being altogether without supplies beyond present 
needs. A little slackening is perceptible in the export demand. 
This, however, does not ‘affect trade, as most of the collieries are 
sold to the end of the season. Quotations for Barnsley hards 
are now at 16s. to 16s. 9d. per ton. Gas coal continues in hea 
request on contract account, while engine fuel is in steady demand, 
Business is easier in small fuel, which has been affected by the 
Lancashire trade being weaker. Nuts make 12s. 6d. to 13s, 6d. 
per ton ; slack, from 10s. per ton. Coke is still brisk, ordinary- 
sorts fetching 22s, 6d. to 6d. per ton ; washed coke from 24s. 

r ton. 
pa ten of our iron and colliery companies are declaring their 
dividends, or holding their meetings this month and in September. 
Amongst others, the shareholders of the Manvers Main Collieries, 
Limited, at York, receive a dividend of 35 per cent. for the year, 
and this after placing £30,000 to reserve, £10,000 to the debenture 
redemption fund, and carrying forward £5863. The directors of 
the Staveley Coal and Iron Company, Limited, announce a dividend 
of 334 per cent. for the year. 

The heavy trades continue to be fully employed in nearly every 
department. In the lighter industries the pressure in most of the 
crafts is not equal to what it was a month ago. In the edge tool 
trades the manufacturers are complaining that the men do not 
work as they might do. This is a hardship both upon the 
pay oe: er and the steadiest of his employés, as when only one man 
in half-a-dozen turns up the machinery has to be stopped. South 
Africa has began to yield a few orders, but ns compared to 
what was no" ea to be forthcoming by this time. In the cutlery 
workshops the principal demand ison Government account. There 
are some good orders on hand for the United States, and one or 
two other markets which call for special wares. 

At Vickers, Sons, and Maxim’s gun range at Eskmead, Cumber- 
land, on the 22nd inst., a large number of officials from the Japanese 
Admiralty, with British navalofficers, witnessed testing experiments 
with several big guns for the Japanese battleship Mikasa, the largest 
ever built for that Power, and which is to be launched at Barrow in 
October. The Mikasa will be very heavily armed with Vickers’ 
guns, and will be one of the most powerful warships afloat. 

The Amalgamated Society of tear is about to establish 
another lodge in Sheffield, the maximum membership for the seven 
existing lodges having already been reached. The membership of 
the society fell away at the time of the great strike, but at the 
present time the number on the roll of the Sheffield lodges exceeds 
the total of 1887 by over 400. The relations between employers 
and employed are most se, 

On the invitation of Alderman Gainsford, chairman of the water 
committee, the members of the Sheffield Corporation, on the 22nd 


inst., visited the reservoirs in the Loxley Valley. The reservoirs, - 


though not full, were found to be in a pop nessa condition 
as to water, having regard to the time of the year. After the in- 
spection a couple of hours were — passed on the slopes of 

e embankment, built to rep that which burst with such 
terrible results that memorable night of ‘‘the Sheffield Flood” of 
March thirty-six years ago. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


AN almost general improvement is noticeable in the iron and 
allied trades of this district, and though the progress made so far 
has been small, undoubtedly the situation is more satisfactory than 
has been reported for the last two, if not three, months, at is 
always a dull time of the year for pig iron makers, so far as the 
booking of fresh orders is concerned, is practically over, and the 
autumn delivery is setting in, so that the — may 

as encouraging, more especially in respect to the pro- 
pe rs in No. 3 Cleveland G.M.B. pig iron, which is the 
uality chiefly wanted for shipment, and it is the shipping demand 
that is best at this time of the year. There are fair grounds for 
expecting more favourable prices for No, 3 Cleveland pig iron, par- 
ticularly as it is very scarce, though this is only the beginning of 
the autumn shipping season ; and when difficulty is experienced in 
getting supplies so early, it is likely to be even greater as the 
season advances. The production of No. 3 Cleveland pig iron is 
not up to the average, = as many furnaces are in operation 
as at any time this year. ey are not —_— however, as well 
as usual, the —— being more of the lower qualities. This causes 
the scarcity of No. 3, and enhances its price, so that those who 
have it to sell get relatively a much better price than can be 
realised for the lower qualities. Generally No. 4 foundry is 6d. 
below No. 3, and grey forge 1s. below, and at one time this year 
they realised the same figure as No. 3; but to-day, while the stan- 
dard quality is quoted at 71s., and has been enerally sold this week 
both by producers and merchants at 70s. 9d., it is with difficul: 
that 67s. can be got for No. 4 foundry, and 66s. for grey forge. It 
is a long time since there was such a wide difference between the 
price of No. 3 and the figures for the lower qualities. 

The cheapness of No. 4 foundry pig iron has enabled it again to 
compete successfully in Scotland with Scotch pig iron, and much 
of the custom which was lost in the early part of the year when 
other markets were found for the iron, and a higher range of 
prices ruled, is being rapidly regained. ‘The deliveries to Grange- 
mouth have increased considerably this month from this district ; 
indeed, they are 50 per cent. larger than they were last month, 
and do not fall much short of those of the co: ding period of 
a So heavy has been the proportion of the lower qualities 
produced of late that some has had to be put into stock, and con- 
sumers have no difficulty — as much as ever they need on 
the basis of the prices named above. An increase in the demand 
from Scotland is thus appreciated, and prevents the differences in 
prices becoming wider. 

No. 3 is the quality which makers snost want at present; the 
output does not equal the demand, and there is no stock of im 
ance from which to draw; they are therefore putting forth 
special efforts to get a o— proportion of No, 3 from the furnaces, 
and to that end some of them are increasing the quantity of coke 
used. This increases the cost of producing the pig iron, but that 
counts for little when they can turn out a quality of iron which 
realises 4s, per ton more than that generally produced, and is more 
into the A larger supply of No. 3 is 
wanted badly, whereas more No, 4 foundry and are being 


| argely to prices to be paid. 
The question of cost rather than actual depression of trade would E 
‘cem for the most part just now to govern the situation generally. 
Business in the iron market here presents much the same 
unsatisfactory features that have been reported for some time past. 
Buying drags on in hand-to-mouth fashion, and where an order of ) 
any weight does come forward, it is competed for at very low 
figures, For prompt delivery of the small quantities which con- 
sumers for the most part are just now purchasing to cover ; 
immediate requirements, prices are generally firm at full current 
rates, but for deliveries to commence a couple of months hence ‘ 
any business put through is subject to negotiation. Lincoln- 
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made than the market requires. Any stock of qualities that are 
below No. 3 ins in the makers’ hands, as it is only No. 3 and 
the qualities above that are lodged in the public warrant stores. 
Thus the record of the increase in Connal’s stores is no guide to 
the increase of stocks in the district. Only 13,314 tons of Cleve- 
land iron were held on Wednesday night in Connal’s stores, the 
increase for the month being but 1793 tons. Cleveland warrants 
have realised considerably more than makers’ iron this week, 72s. 
ming | paid, and for a good quantity, or 1s. more than makers’ 
No. 3. The difference is not such as to lead producers to convert 
their iron into warrants, so they are not sending iron into store. 

For hematite pig iron the inquiry is active ; indeed, local pro- 
ducers cannot meet it fully, and consumers cannot draw upon the 
warrant stores, for only 555 tons are held, and the owners of this 
are not disposed to sell; the quantity, in fact, has remained 
unchanged ever since the 16th ult. Not less than 86s. per ton will be 
accepted for mixed numbers of East Coast hematite iron, and 
makers are in too strong a position to give way, particularly when 
the steel shipbuilding and engineering industries are improving. 
Rubio ore is firm in price at 21s, 9d. per ton, delivered at wharf in 
this district. It was thought that the railway strike in Wales 
would have thrown some cargoes on the market which could not 
be delivered to South Wales consumers, and that reduced rates 
would be taken forthem. The strike, however, has not interfered 
ey with the deliveries, and cheaper rates have not been 
taken. 

The shipments of pig iron from the Cleveland district are 
improving very satisfactorily, not only to Scotland, but also to the 
Continent, and the a of the past three months is dis- 
appearing. Up to Wednesday night 89,081 tons had been ex- 
ported, as compared with 78,039 tons last month, and 101,122 tons 
in August, 1899, to 29th. 

The manufactured iron and steel trades in this district continue 
in a satisfactory condition, and are better off as a rule than their 
competitors in other parts of the country. The fact that the 
Scotch bar makers have again reduced their prices has no influence 
here, for producers are asking and realising their old prices, which 
are the best of the year, their position having permitted them to 
ms quotations at their maximum for the last four or five months, 
while others have been reducing theirs. For common iron bars 
here £9 10s., less 24 per cent. f.o.t., has still to be paid, and for 
best bars £10. The demand for ship plates is stronger, but prices 
have not been put up as some expected they ee ; neverthe- 
less, the tendency is upwards. Steel ship plates are at £8; iron 
ship plates, £8 2s. 6d.; steel and iron ship angles, £8 2s. 6d.; iron 
rivets, £12; steel rivets, £12 10s.; packing iron, £8 5s.; all less 
24 per cent. f.o.t. The situation in the rail trade cannot be re- 
oan as altogether satisfactory, there being quite a lull in the 

mand, and the recent reductions in price have not brought con- 
sumers forward, as they look for further reductions and hold back 
in consequence. To-day the price of heavy steel rails is 15s. per 
ton less than it was two months ago, the figure then being the 
maximum of the year. The present quotation is £7 net at works, 
The orders booked suffice to keep the mills in full operation 
at present. Steel railway sleepers are also in poor request, but 
there is a fair demand for cast iron chairs, better than might have 
been expected, considering the quietness of the rail trade. The 
prices of cast iron chairs range from £4 17s. 6d. to £5 net at works. 

Orders for new steamers continue to be given out at a fair rate, 
and full work is guaranteed at the shipyards for well into next year. 
Among the orders given out in this district, Palmer’s Shipbuilding 
and Iron Company, Jarrow, have received one for a twin-screw 
steamer of 7. tons gross register for the British Shipowners’ 
Company, Limited, Liverpool ; also for three other large steamers 
for British owners. They have also secured an order from the 
Admiralty to supply engines and boilers for H.M. vessels Gossamer 
and Niger. They have only recently completed the work of fitting 
new engines and boilers to two similar steamers—the Skipjack and 
Speedwell. Wigham, Richardson, and Co., Wallsend-on-Tyne, have 
just booked orders for three large steamers, two, for the Hanson 
Company, Bremen. George Pyman and Co., of West Hartlepool, 
have now six steamers in course of construction by Scotch, Tyne- 
side, and West Hartlepool builders. At the annual meeting of the 
Tyne Pontoons and Dry Docks Company, Limited, Wallsend-on- 
+ the directors reported a me for the year of £21,023, and 
10 per cent, dividend was declared. The chairman stated that 
their dry dock was the largest on the North-East Coast, but the 
directors proposed to lengthen it, so as to take in the largest ships 
afloat. They had land suitable, and if trade demanded could 
build another dock 800ft. or 850ft. long by 120ft. wide. 

The coal trade, especially the steam and bunker branches, is 
extraordinarily active. It was extremely busy before the Welsh 
railway strike began, but since, coalmasters have been literally 
overwhelmed with offers to buy, most of which they had no alter- 
native but to refuse, because they have only a small proportion of 
their output available for sale. It may be said that the trade in 
this district is too brisk, and there can be no doubt that such a 
pressure of demand has never before been known, not even in the 
remarkable year 1873. It is not alone the home consumers that 
are endeavouring to buy, but continental people are even more 
keen, and it is the persistence of buyers that is sending prices up 
so quickly. They offer sellers more than the latter dreamt of 
realising. It is recognised that the demand is greatly in excess 
of the supply, and that some consumers must go short. Every 
buyer is doing his best not to be among the number. Sellers who 
were last week asking 18s. per ton for best steam coals are now 
realising 25s. without difficulty. Northumberland unscreened 
steam smalls have been bought for bunkering purposes at 18s. per 
ton and even more, and Durham bunkers have advanced tc that 
figure ; gas and coking coals have risen to 20s. per ton, f.0.b. The 
continental demand is extraordinarily heavy, not only for these 
descripticns, but also for steam coal, and the, settlement of the 
Welsh difficulty will not cause supply to be in excess of demand 
here. Little change has been made in the coke trade, for sellers 
are quoting 28s. per ton for medium qualities delivered at the 
Middlesbrough blast furnaces, . 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is no improvement in the iron market, so far as the 
amount of business done is concerned. The demand for iron has 
been slow, and the business aitogether ona limited scale. An 
upward movement has occurred in Scotch warrants for immediate 
delivery, the price having gone up several shillings a ton to 75s. 
cash. Hardly any change, however, has occurred in the price for 
one month, The fluctuations in Cleveland and Cumberland 
warrants have been moderate, but in these very little business has 
been reported. 

The lower qualities of pig iron are relatively dearer than the 
special brands on account of the high prices ruling at the moment 
for cash warrants. Govan, f.o.b. at Glasgow, No. 1, is quoted 
75s.; No, 3, 74s. ; Carnbroe, No. 1, 76s. 6d.; No. 3, 74s. ; Clyde, 
No. 1, 84s.; No. 3, 74s.; Calder, No. 1, 84s. 6d. ; No. 3, 74s.; 
Gartsherrie, No. 1, 85s.; No. 3, 74s.; Summerlee, No. 1, not 
quoted ; No. 3, 74s.; Coltness, No. 1, 90s.; No. 3, 74s. ; Glen- 
garnock at Ardrossan, No. 1, 82s.; No. 3, 73s. 6d. ; Eglinton at 
Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 74s. 6d.; 
Nos, 3, 72s.; Shotts at Leith, No. 1, 87s.; No. 3, 75s.; Carron at 
Grangemouth, No. 1, 85s.; No. 3, 75s. per ton. 

Scotch hematite pig iron is steady, there being a constant 
demand for it at the steel works. ‘The output of this class of iron 
is not quite so large, however, as it was a few weeks ago, the 
weekly make having been reduced by about 1000tons. Merchants 
quote 85s. per ton for delivery at the steel works, but it is under- 
stood that rather less money might be accepted for good orders. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5960 tons, compared with 4769 in the corresponding 


week of last year. Of the total there was despatched to Italy 650 
tons, Germany 250, United States 20, Canada 100, South America 
160, India 145, Australia 174, France 170, Holland 100, Belgium 20, 
China and Japan 152, other countries 1117 ; the coastwise shipments 
being 2902 tons, against 1824 in the same week of 1899. 

The stock of pig iron in Glasgow warrant stores shows a re- 
duction in the tt week of only 660 tons. On the other hand, 
the imports of Middlesbrough pigs into Scotland are increasing, 
those of the past week being nearly a thousand tons better than in 
the same week of 1899. 

There are 80 furnaces in blast in Scotland, compared with 82 at 
this time last year ; and of the total 37 are producing ordinary, 
37 hematite, and six basic iron. At the present time, and with 
the very high prices for coals, ironmasters| are tempted rather to 
sell their coal in the open market than to use it in smelting pig 
iron, although the price of the latter is by no means unsatisfactory. 

In the finished iron and steel branches there is still a large 
amount of work on hand, but fresh ordersare not coming forward with 
such readinessas was forsometimethecase. As regardssteelthereisa 
great falling off in the call for shipbuilding material. The cost of 
vessels is now so high that owners are with general consent keep- 
ing out of the market, awaiting a reaction in prices. The activity 
of the steel trade depends so largely upon shipbuilding in the 
West of Scotland that the former cannot fail to suffer from the 
absence of shipbuilding contracts.. The makers of finished iron 
have been obliged to reduce their = 10s. per ton, and the 
demand is not at all so good as could be desired. 

The coal market has been in an uncertain condition owing to the 
Taff Vale railway strike, and prices in the coal shipping centres 
have been inflated to an extent much beyond what would other- 
wise be the case. Last week the quotations went up 2s. to 3s. per 
ton, and this week still further advances have taken place, as 
much as 20s, a ton being quoted for prompt shipment. It does 
not appear, however, that very much business of this nature has 
been done. There has been the daily probability of a termination 
of the Cardiff dispute, and this has see induced parties to fight 
shy of the business. The coal market otherwise has had plenty to 
do. The exports have been heavy, and there has been a well- 
sustained inland demand. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE strike has continued to affect coal business considerably, 
especially at Cardiff, and anything like a settled price list is not 
to be obtained. On Monday and Tuesday an impression prevailed 
that the strike might collapse at any moment, and as this would 
certainly affect prices, causing, some imagined, a slump, buyers 
were very cautious in their transactions. There is a strong 
demand for best coals and for best smalls, yet, for the week at 
all events, business is of a healthy character. When the obstacles 
are cleared out of the way, and the railway difficulties settled, a 
very large coal trade will certainly be carried on. Already the 
house coal requirements are assuming favour, and next month 
should yield a distinct improvement. 

Up to mid-week general sales of best steam were effected at 35s. 

r ton. Small coal varied, some realising 16s., while for best 

usiness was done for as much as 20s. Best house quotations 
remain at 30s, No, 2 Rhondda is easier. 

The latest prices secured up to the time of despatch were 35s. 
per ton for best steam, and 2ts, to 32s, 6d. remained as quotations 
for best Monmouthshire. Throughout the day house coal, and a 
good deal of other business, was a matter of private arrangement 
between buyers and sellers, and quotations must be regarded as 
nominal until the strike is ended. ‘They apply also to patent fuel. 
The latest trustworthy Cardiff quotations for coke are :—Furnace 
from 33s.; foundry, 36s. to 37s.; and special foundry, 40s. to 42s. 

Swansea coal prices are as follows: Anthracite coal, finest hand 
oryess 26s. to 28s, ; second quality, hand picked, 24s. to 24s. 6d.; 

st large, according to quality and selection, 22s. 6d. to 23s. 6d.; 
“ a or similar large, 19s. to 20s. ; rubbly culm, 11s. 6d. to 

s. 9d. 

The influence of the Taff Vale strike and the disturbed state of 
the Cardiff coal market are telling upon the Swansea coal trade, 
and prices of steam and bituminous coal are ‘ — to arrange- 
ment.” Patent fuel is resting at 22s. 6d. to 23s, Coke, best 
furnace, 32s, 6d. to 35s.; best foundry, 40s, to 45s. f.o.b. Swansea 
cash thirty days. Pitwood at Cardiff continues low, last sales 
effected only realised 14s. 6d. Swansea prices remain at 19s. to 
19s, 6d. Newport coal trade has had more impetus given to it, and 
clearances continue large. 

A Workington firm, I hear, is now interested in the Cambrian 
Engineering Works at Liantrissant, and another is likely to be 
floated in the neighbourhood of Cardiff with a large connexion. 

A new iron and steel works is to be started at Port Talbot, 
capital £10,000 in £50 shares. The principal subscribers are the 
Messrs, Gilbertson, of Pontardawe, A wages dispute at Briton 
Ferry was quickly ended this week. The men at lan Engi- 
neering Company's works raised an objection on Monday to the 
old rate of wages, and demanded an advance to 6d. per hour. 
The manager, Mr. D. Morgan, at once entered into consultation, 
and an agreement was made to advance wages one halfpenny per 
hour. This was accepted. 

Thé Tondu strike has been ended, and I am glad to report the 
ending of the Rhymney colliers’ dispute, thanks to the arbitration 
of Messrs. Hood and Smith. : 

In the Forest of Dean house coal was advanced this week 2s. per 
ton, steam coal 6d.; wages correspondingly improved. 

The iron and steel works generally are in full activity. Rails, 
both for foreign and home destinations, are in demand, and 
colliery sections in request. One despatch this week from Cardiff 
may be taken as a good forerunner of many. This was 1000 tons 
rails for Natal. Barsand billets continue in evidence, and I note an in- 
crease in ‘‘squares,” as billets of hard steel are called, which find ac- 
ceptance in the Midlands, TheSpanish workmen are going along well 
at Dowlais. The impression that they are simply labourers is in- 
correct. Many are skilled ironworkers from the Spanish furnaces. 
Allare union men. Pig iron continues to arrive in large quan- 
tities from Ayr, Millom, and Workington. Close upon 700 tons 
came into Swansea last week. Iron ore cargoes are quite up to 
se er. This week Ebbw Vale and Tredegar are importing 
argely. 

No decision has been arrived at with respect to a stoppage of 
tin-plate works in September in the Swansea valley. Some 
amount of dissatisfaction exists amongst annealers and risers, but 
this may pass off. In the steel trade of the valley there is a good 
deal of animation. Four of the Swansea hematite furnaces are 
melting regularly, All are at work at Duffrynand Cwmburla, and 
most of the Upper Forest doing good work. Orders for tin bars 
reported heavy, and original prices maintained, notwithstanding 
American competition. Evenif they assumed strong form, it would 
be a long time before deliveries could become trustworthy, and 
now, close at hand, supplies are reliable, quality good, and prices 
reasonable. 

In the copper trade improvement is marked. Additional sheds 
are being erected at the Mannesmann Works to cope with increased 
demand for weldless tubes. Engineering sheds busy. Briskness 
is the order of the day at Kirby and Rees, Morriston ; also Evans, 
Landore ; Tawe, Lower Forest ; Players, Clydach. 

An important conference between several of the Lords of the 
Admiralty, the Admiralty — at Cardiff, and certain coal- 
owners and managers, was held on Monday. e Press was not 
represented, but it was understood that the object of the meeting 
was to interchange views with regard to the terms of Admiralty 
contracts, the best time of placing them, &c. In regard to the 
latter, it was suggested that the Admiralty should come on the 
market in the autumn of each year with their orders for the 
ensuing twelve months, so that the managers could arrange their 


supplies at the same time as they are making other important 
contracts. This week another large Admiralty order was put in 
hand, totalling 250,000 tons. The acceptance of this has not been 
prompt on account of the disturbance in trade, and up to despatch 
the full list has not been made up. So far, I have ascertained that 
the Cambrian has secured 30, tons, Albion 50,000, and the 
National 10,000 tons. One special feature is the prices booked. 
These range from 28s. to 30s. Early this month the contract prices 
obtained were from 26s. to 27s. 

In reference to the great demands for Welsh coal by the 
Admiralty, and to the visit to Cardiff, a letter appears in a con- 
temporary hinting at the feasibility of the Government purchase 
of certain Welsh collieries. Twoare named, Albion and Penrhiw- 
kiber. The total output of these is 800,000 tons perannum. They 
might be bought for £525,000, states the writer, who is evidently 
well informed. 

In iron and steel prices are well maintained. On ’Change, 
Swansea, mid-week, it was stated that Scotch Pig iron had 
advanced 2s. 6d. per ton, and Middlesbrough 2s. hematite 
prices remain nominal. Latest quotations:—Pig iron: Glasgow 
warrants, 75s. to 74s. 104d. cash; Middlesbrough, No. 8, 72s. to 
72s. 3d.; other numbers in proportion. ematite warrants 
nominal, Welsh hematite nominal. Welsh bars, £8 10s, to £8 1ds.; 
angles at usual extras, Sheet iron, £9 15s. to £10 f.0.t.; steel, 
£9 15s. to £9 17s. 6d., with the usual extras for the —_— gauges, 
Steel rails, heavy sections, £7 to £7 5s.; light, to £9 is, 
Bessemer steel tin-plate bars nominal. Siemens tin-plate bars 
nominal, 

Tin-plates: Bessemer steel cokes, 14s. 6d. to 14s. 9d. ; Siemens 
coke, 14s. 9d. to 15s.; ternes per double box, 28 by 20 C., 28s. 6d. 
to 30s. ; best charcoal, 15s. to 15s. 6d. Big sheets for galvanising, 
nominal. Finished black plate, Canadas, and galvanised sheets, 
24 g., nominal. Block tin, £135 5s, to £133. Spelter, £19 5s, 
Lead, £17 12s. 6d. This is the price of English ; Spanish is now 
close to it at £17 10s. age Chili bars, £73 5s. to £73 12s, 6d. 

‘aylor and Sons, foundry and engineering works, Briton Ferry, 
has ast been registered ; capital, £10,000 in £10 shares, ‘Also 
Aberdare Electric Lighting Company ; capital, £2000 in £1 shares, 
— Dry Dock and ineering, Cardiff, announce a dividend of 

per cent, 

At Briton Ferry, Earlswood Works idle; Villiers, Vernon, 
Baglan Bay, and Gwalia tin-plate works in full drive. 

The Llanelly dock report of engineer is to hand. Total cost 
£114,000. The dock, inciasiog ete, &c., £74,000 ; railways, in- 
cluding two locomotives, £19,000 ; dredging, £21,000 ; hydraulics, 

,000 ; engineering, £3800. 

The Commissioners have decided to appoint a harbour super- 
intendent and resident kon your fly salary of £300. He is to 
accustomed to estuary work and the taking of marine surveys. 

The report of the chairman Port Talbot is satisfactory. The 
tonnage carried on the line during the last half-year had increased 
from 262,199 tons to 590,740 tons. Tonnageat docks, 137,588 tons, 
to 278,656 tons. The chairman stated that collieries with an out- 

ut of five million tons were certain tocbecome freighters. At 
ilford Haven new instructions on the Workmen’s Compensation 
Act have been posted for the dock authorities by the Admiralty. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 23rd, 1900. 

THERE are symptoms of improvement in nearly all lines of busi- 
ness. The great jobbing houses are pretty well thronged with 
country merchants coming from 100 to miles, on special rail- 
road rates, to buy and see. The rush has only started, and will 
keep up at least a month. Prices have run down pretty close to 
normal, and buyers feel safe in loading up with s, because the 
great staples are abundant, including cotton. heat is running 
a little short in the North-west and in Manitoba ; but higher prices 
will be paid, and the farmers will be at least as well off. The 
banking interests are much pleased with themselves. The remark- 
able increase in gold, the increase of 80,000,000 dols. in currency 
since January Ist, the volume of stuff shipped abroad, and other 
influences all unite to make a strong market and to strengthen 
confidence. The bankers would be glad to lend another lump sum 
to Englandjlater in the season, When they figure out some more 
help will not be objected to. The establishment of several hundred 
new banks in the West is helping to equalise financial conditions 
and to increase deposits. Heretofore the West has been almost 
exclusively dependent on the East for money to move the crops. 

The industrial conditions are stronger. With the approach of 
autumn, manufacturers and merchants, big and little, begin to 
buy. Some interests have already put up prices ; for instance, the 
plate-glass combination, 10 percent., and which action hascalled forth 
severe criticism. Hardening prices are noticed in some other direc- 
tions, but, as a rule, people are too anxious to sell to scare buyers 
away by putting up prices after a season of eight months’ compara- 
tive quiet. The iron and steel makers are awaiting a demand for 
all they can produce. The bridge-iron makers have reduced prices 
in all 16dols. per ton since last spring. All prices have gone off, 
and are still going, except steel rails, and there is no business of 
moment in them so far as can be learned. There is a rumour 
to-day, which probably has no foundation whatever, that the 
Carnegie interests are trying to secure control of the blast furnaces 
of the Central West. This would, of course, confer a practically 
absolute monopoly in Bessemer pig especially, but the company is 
perhaps too busy with other matters. They expect that all the 
furnaces and mills they want will, in due time, fall into their lap. 
The company has a bank account equal toany requirements which 
may be made upon it when the time comes to scoop in the proper- 
ties that are crowded out by the new conditions, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal: Owing to the unsettled state of the market no trust- 
worthy quotations can be given. House coal keeps in good demand, 
and prices very firm. Exports for week ending August 25th were : 
Coal, foreign, 72,169 tons; coastwise, 15,586 tons. Imports for 
week ending August 28th were:—Iron ore, 3880 tons ; pig iron, 
1170 tons ; cement, 380 tons ; old iron, 345 tons ; pitwood, 
4728 loads ; one cargo deals. y 

Coal: House coal, best, 22s.; smiths’ coal, 17s. to 18s, Pig iron, 
Scotch warrants, 75s. 1ld.; hematite warrants, 80s. 6d. f.0.b. 
Cumberland prompt. Iron ore: Rubio, 20s, 6d. to 21s.; Tafna, 
19s. 6d. to 20s. Steel: Rails—heavy sections—£7 to £7 5s.; light 
ditto, £8 to £9 f.0.b.; Bessemer steel tin-plate bars, £7 ; Siemens 
steel tin-plate bars, £7; all delivered in the district, cash. Tin- 

lates : mer steel, coke, 14s, 6d.; Siemens—coke finish— 
4s,9d. London Exchange Telegram : Copper, £72 7s. 6d.; Straits 
tin, £134 15s, Freights: Firm. 


TRADE AND BUSINESS ANNOUNCEMENT.—Mr. W. L, Bodman, 
of Simpson and Bodman, Manchester, has severed his connection 
with that firm, and joined the Milwaukee Automobile Company, 
for the development in the United States of steam vehicles for 
road transportation. 


CaNADIAN Iron.—The present output of pig iron is raiher 
more than 100,000 tons a year. A scheme is being carried out in 
Cape Breton whereby the output of the plant here alone will be 
350,000 tonsa year. At Hamilton, Ontario, plant is being pro- 
— which ought to produce at least as much as the Cape Breton 
plant. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

MoDERATE activity is reported to prevail in 
most branches of the iron and steel industry. 
Both in Silesia and in Rheinland-Westphalia the 
demand for crude iron and for manufactured 
articles is, on the whole, limited, but regular. 
Large orders have not been given out for some 
time past, but the mills and forges have remained 
well occupied until now on contracts secured in 
spring and early summer. Prices have not met 
with any material alteration; only for some 
articles a downward tendency was noted last 
week. Exports continue moderate. The Deutz 
Gas Engine Works have recently finished their 
first thousand horse-power gas engine. 

According to the annual report of the Handels 

Kammer in Essen the following works belong to 
the firm Friedrich Krupp :—The steel works in 
Essen; the steel works in Annen, i. W.; the 
Gruson Works in Buckau-Magdeburg ; four blast 
furnace works, Neuwied, Druisburg, Eugers, and 
Rheinhausen, the latter establishment with three 
blast furnaces, producing 230 tons each in twenty- 
four hours; an ironworks near Sayn; four 
collieries ; more than 500 iron ore mines in Ger- 
many, and several iron ore mines near Bilbao in 
northern Spain. Besides, Krupp owns a large 
shooting place near Meppen, three sea-going 
steamers, several quarries, clay and sand pits ; 
and the management of the machine and ship- 
building establishment Germania, in Berlin and 
Kiel, has, by agreement, been granted to Krupp. 
The principal articles of production of the Essen 
Steel Works are guns—up to end of 1899, 38,478 
guns had been delivered—ammunition, gun 
barrels, armour plates, and all sorts of plates for 
warships and fortifications, &c.; railway material, 
parts of machines of every description ; rollers, 
and finished steel for tools, &c. To the Essen 
Steel Works belong two Bessemer works, ,with 
fifteen converters; four Martin works, two steel 
works, puddling works, ironfoundries, brass and 
gun foundries, calcinating furnaces, melting 
houses, plate, bar, and hoop mills; rail works, 
four repairing shops, mechanical shops, testing 
shops, two chemical laboratories, building and 
timber yards, saddlers’ and tailors’ shops, boiler 
works, electricity works, gas and water works, 
brick kilns, cokeries, quarries, lithographic and 
photographic establishments, bookbinding shops, 
telegraph and telephone offices, firemen, and 
policemen. 
. The Krupp blast-furnace works have consumed 
in the year 1898-99 about 1877 tons iron ore per 
day ; the output of coal in the Krupp collieries 
was, on an average, 3738 t. per day. In 1899 the 
consumption of coal and coke in the steel works 
Essen was 952,365 t., or, on an average, 3174 t. 
per day ; the other works and steamers belonging 
to Krupp consumed 622,118 t., the total amount 
of coal and coke consumed by the Krupp esta- 
blishments being 1,570,483 t., or 5000 t. per day. 
The consumption of water in the steel works 
Essen was 15,018,156 cubic metres in 1899, which 
is about equal to the consumption of water of 
Frankfort-on-Main. 

The strong position of the German coal market 
continues, an extensive demand coming forward 
for all sorts of coal. The consumption of the gas- 
works has already perceptibly increased, and 
dealers in house coal are trying to put in as 
much coal as they can before winter. Already 
there are rather more orders offering in house 
coal than owners care to accept, and a rise in 
prices seems inevitable. Production has, here 
and there, increased ; in Upper Silesia last week’s 
deliveries amounted up to 60,000 t., on some days 
62,000 t. During the period from the Ist to 15th 
of August of present year shipments of coal and 
coke from the Ruhr district were 2,104,930 t., or 
161,920 t. per working day, against 1,913,270 t., 
or 147,170 t. per day, for the same period the 
year before. Deliveries in the Saar district were 
313,260 t., against 302,620 t. in Upper Silesia 
788,070 t., against 784,310 t. and in the three 
districts together 3,206,260 t., against 3,000,200 t. 
for the corresponding period last year. 

In the brown-coal districts of Central Germany 

an advance in the prices for coal will take place 
on the Ist of November, in accordance with a 
rise in quotations for Bohemian brown coal. 
_ The business done on the Austro-Hungarian 
iron market is entirely of the hand-to-mouth sort, 
and though, officially, the same prices are quoted 
that were ruling some months ago, there is never- 
theless an easier tone felt in many branches. 
The majority of the machine shops continue 
well occupied, and they have fair prospects for 
further orders from railway administrations, &c. 

Stiffness in price increases with the scarcity in 
supplies on the Austro-Hungarian coal market. 
The advance of 50 kreuzer per wagon reported 
last week has been followed by a further rise of 
79 to100 kreuzer for house coal. 

The State railways consumption of coal in 
Teer vd is estimated on 2,324,000 t. for 
1901, 1,201,000 t. being pit coal and 1,123,000 t. 
brown coal ; the greater part of the requirements, 
viz., 1,250,000 t.—364,000 t. pit coal, and 886,000 t. 
brown coal — have already been covered, and 
tenders will be invited for the supply of the re- 
maining 1,074,000 t.—838,000 t. pit coal, and 
236,000 t. brown coal. 

Business during the week now past has been 
quiet in the Belgian iron-producing district. A 
limited amount of fresh work is being secured, 
inland consumers showing little inclination to 
buy more than is necessary, and foreign orders 
are scarce, German firms have of late been suc- 
cessful in competing with Belgian works. At a 
recent tendering for locomotives for the Belgian 
\ icinal Railways the joint stock company Hum- 
boldt, in Kalk, near Cologne, secured an. order 
for five locomotives, worth 30,000f. each. Both 
a Litge and Charleroi districts several esta- 
lishments have stopped working on Mondays; 
the outlook generally is very uncertain, and by 
no means favourable, 

In spite of all this, the tone of the Belgian 
= market has remained just as strong as be- 


An old copper mine, formerly belonging to the 
family of the Frangipani, is reported to have 
been re-opened at ‘iume ; the ore produced is 


FIRE INSURANCE AND ELECTRI- 
CAL RISKS. 


THE Royal Insurance Company, Lombard- 
street, has just issued the following circular on 
electrical power installations in textile mills and 
other special risks:—It does not appear to be 
sufficiently known to electrical engineers and to 
the users of electrical power installations, that in 
certain special risks such as cotton, flax, lace, 
hosiery, and other textile mills and factories ; 
corn wills, oil mills, clothing factories, wood- 
working risks, flax hosiery, and lace warehouses, 
cardbox makers, and also in premises communi- 
cating with any of these, motors and their 
appurtenances must conform to the electrical power 
installation rules of the Associated Fire-offices in 
order to be allowed without an extra charge. 
Electrical contractors about to instal electric 
power in any such special risks, or in premises 
communicating, may obtain a copy of the rules 
and any further information an desire, on 
application to any of the company’s offices. It 
may be mentioned that motors or dynamos in an 
engine-room are allowed free, and may be of an 
type desired, open, protected, or pets 
Motors or dynamos in a separate and fireproof, 
or fireproof lined, compartment of their own, 
may also be of any type desired, providing that 
only a shaft, and not any belts or ropes pass 
through into the compartment.* On the other 
hand, it is important to note that the only type 
of motor or dynamo which is allowed free when 
not situated in an engine-room, or in its own 
separate compartment, is the fully enclosed type, 
and no ventilation is permitted into the mill, &c., 
but only by Pipe to the outside air. Where con- 
ductors pass through the metal case they must 
be protected by the usual insulating bushings in 
the holes in the metal. 

Resistances of any type, open or enclosed—con- 
structed, of course, of incombustible materials 
and fixed against a wall and not within 12in. of 
any combustible material—may be fixed in the 
engine-room or motor or dynamo compartment, 
but when not in the engine-room or in the motor 
or dynamo compartment, all resistances must be 
fully enclosed in metal, and again no ventilation 
is permitted into the mill, &c., but only by pipe 
to the outside air. It is also required in regard 
to the accessories, that the usual main-controlling 
switch and cut-out shall be fixed on each con- 
ductor both of the motor and of the dynamo, and 
that the ordinary rules as to fireproof construction 
of the switches and cut-outs, quick break switches 
and non-permanent arcing switches and out-cuts, 
and covers for cut-outs, must be observed. The 
maximum current density allowed upon copper 
conductors for motor work is 1000 ampéres per 

uare inch of sectional area, and no connection 
with an earth return is allowed. Metal receptacles 
must be provided to catch waste oil from the 
bearings of the machines, and oily waste may 
only be kept in deep metal cans for removal daily. 
As above mentioned, the rules have to be strictly 
followed in order to avoid an extra rate, and 
should therefore be carefully noted both by the 
insured and by the contracting engineers. It will 
be observed that they are of quite a reasonable 
character, and as such are recommended for 
adoption wherever there is risk. This company, 
wishing to avoid troublesome and sometimes 
expensive alterations after the completion of an 
installation, is always willing to give the insured 
or the insured’s engineers the benefit of the 
necessarily special experience of their technical 
staff in respect to details affecting the fire risk in 
any important case. 


LAUNCHES AND TRIAL TRIPS. 


800-ToN hopper steamer; built by, William 
Simons and Co.; to the order of, Mersey Docks 
and Harbour Board ; launch, August 22nd. 


TWIN-scREW transport steamer; built by, 

Wigham, Richardson, and Co., Limited ; to the 
order of, Russian Government; dimensions, 
413ft. long, 50ft. beam ; to carry, 2000 troops ; 
— triple - expansion ; trial trip, August 
25th. 
Nina, steel screw steamer; built by, Craig, 
Taylor, and Co.; to the order of, Fratelli Cosu- 
lich ; dimensions, 341ft. 6in., 45ft., 28ft. 6in.; 
engines, triple-expansion, 24in., 38in., 64in., by 
42in., pressure 1601b.; constructed by, Thomas 
— and Son, Limited ; launch, August 
7th. 


ProrTeEo, steel screw steamer; built by, C. S. 
Swan and Hunter, Limited; to the order of, 
Tommaso Cossovitch, of Trieste; dimensions, 
348ft., 45ft. 3in., 28ft. 9in.; engines, triple-ex- 
pansion, 24in., 39in., 66in., by 50in., pressure 
180 1b.; constructed by, T. Richardson and Sons, 
Limited ; launch, August 29th. 


AUSTRIANA, steel screw steamer; built by, 
Furness, Withy, and Co.; to the order of, 
British Maritime Trust, Limited ; dimensions, 
365ft. long ; to carry, 9600 tons measurement ; 
engines, triple-expansion, 25in., 40in., 68in., by 
48in., pressure 1801b.; constructed by, Sir C. 
Furness, Westgarth, and Co., Limited ; launch, 
August 27th, 


JosE MARTINEZ DE PINILLOS, steel screw 
steamer ; built by, Tyne Iron Shipbuilding Com- 
pany, Limited ; to the order of, Portillo é Ibanez 
and Bibao ; dimensions, 290ft., 43ft., 22ft.; en- 
gines, triple-expansion, 22in., 36in., 58in., by 
39in., pressure 1601b.; constructed by, North- 
Eastern Marine Engineering Company, Limited ; 
launch, August 27th. 

BuLyssés, oil in bulk and cargo steamer ; built 
by, Sir W. G. Armstrong, Whitworth, and Co., 
Limited ; to the order of, Shell Transport and 
Trading Company; dimensions, 410ft., 52ft., 
33ft. 9in.; engines, 28in., 46in., 
77in., by 48in., pressure 180 1b.; constructed by, 
North-Fastern Marine Engineering Company ; 
burns liquid or solid fuel in boilers; trial trip, 
August 21st. 


* A mere box turned over the motor is not accepted 
asacompartment. At least the compartment should 
be of such size that a man can enter it to attend to 
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16th August, 1900. 


CenTriruaaL Separators, G, Allesbrook, 
on. 
14,697.  Woop-stock F oorinc, G. F. Thomson, 
London. 
14,698. Construction of C1icaR Hoxpers, C. Vuillard, 


ondon, 
14.699. Wrest Piank for Pranos, C. R. S. J. Hallé, 


mdon. 

14,700. FLasH-Licut Apparatus for J. 
Schmidt, London. 

14,701. REFRIGERATING Goons, J. McRae, London. 

14,702. Norse Sueets, J. O’Connor, London. 

14,708. SHEET MeTaL Cans, B. H. Larkin, London. 

14,704. TRANSMITTERS for ELECTRICAL Waves, G. C. G. 
Braunerhjelm, London. 

14,705. MULTIPLE-LOOPED Banp for PocKET-BooKs, A. 
M. Ayles and F. Instone, London. 

14,706. Fountain Pens, G. C. Dymond.—(B. B. Gold- 
smith, United States.) 

14,707. Skrmmine Spoon, M. Schmidt and G. Meyer, 


Liverpool. 

14,708. Ropg Grips, W. B. Brown, Liverpool. 

14,709. PLopucine LireraturE for the J. Barr, 
Manchester. 

14,710. Jar Stoppers, Solidite, Limited, J. L. Rawbon, 
and E. W. Bundy, Manchester. 

14,711. Screw Stoppers, Solidite, Limited, and J. L. 
Rawbon, Manchester. 

14,712. Recorpine Sounps, G. E. Gouraud and H. L. 
Short, London. 

14,718. MULTI-coLouR-Printina Macuings, F. R. E. 
Kaeh'er, London. 

14,714. Tosacco Boxes, H. Williams, London. 

14,715. THERMO-ELECTRIC AppaRaTus, W. E. Evans.— 
(La Société Ginestes et Cie., France.) 

14,716. A New Rotary Pump, H. T. Allen, London. 

14,717. Gas Morors, P. Genestin, London. 

14,718. for Sewinc Macuings, G. R. F. H. 
Cuntz, London. 

14,719. Barrens for Weavine Looms, J. R. Vellacott, 


London. 

14,720. Cuarcine Gas into Borties, H. V. R. Read, 
London. - 

. Movutpinc Macuines, F. Gandy and T. 


ndon. 
14,728. Maanetic Cut-ovut Apparatus, L. Andrews, 


mdon, 
14,724. Formino Certain Liquips into Dry Powpsr, 
R. Stauf, London. 
14,725. D1azo CoLourine Matters, H. H. Lake.—(K. 
Ochler, Germany.) 
14,726. Facias, W. Auber%, 


ndon. 

14,727. Process for Removine Harr from Hines, H. R. 
Riches and the Wool, Skin, and Hide Syndicate, Ltd., 
London. 

14,728. MACHINES, 
Messropian, France.) 


jun., 


A. J. Boult. —(S. 


17th August, 1900. 


14,729. Mattine Grain, W. Bradford, London. 

14,730. Expitosive Vapour or Gas Morors, F. W. 
Hayward, Norwich. 

14,731. Foa Sionat, E. G. M. Harrison, Erdington, 
near Birmingham. 

14 

Wright and A. J. Mottlau, Birmingham. 

14,733. Lawn or Fioor Bituiarps, J. 
Guildford. 

14,734, CHANGING LIGHT ADVERTISEMENTS, P. Mushet, 


ow. 
14,735. Fire-proor Doors, J. H. Watson and J. Col- 
quhoun, Ww. 
Sprnnina Macuings, C. 8. McConnan, Liver- 


Donkin, 


pool, 

14,787. Crucisies, E. J. T. Digby, Handsworth, 
Staffordshire. 

14,738. Heat Rapiators, S. Saunders, Manchester. 

14,739. Courtine Wagons, J., M. N., W., J., jun., A., 
J., R., and P. Gillespie, Glasgow. 

14,740. PRopELLING Suips by Screws, G. Chapman, 


gow. 

14,741. Barrets, E. L. and F. A. 
Matthews, Pendleton. 

14,742. Warter-JackETs, J. Andrew and W. T. White, 
Hamilton, N.B. 

Eecrric Cut-outs, H. F. Clayton, Hudders- 

eld. 

14,744. Coin-FREED Apparatus, W. Hart and J. W. 
Scarlett, London. 

14,745. Maxine Sopa, A. Brand, Margaret’s Bay, near 


Dover. 
WATERPROOF Skirt, F. E. Green, 
ndon. 
14,747. Brake for CARRIAGE WHEELS, F. R. Fairbank, 


rking. 

14,748. Lamps, L. Huntrods and H. W. Thompson, 
Birmingham. 

14,749. Stac LapiEs and Carriacgs, J. H. Dewhurst, 
Sheffield. 

14,750. Brusnes, W. Htilsmann, London. 

14,751. ACETYLENE Gas, J. Brunschwyler and E. Pirli, 


London. 
14,752. Boxes for Hotpina Cravats, A. Flaskamp, 


London. 

14,758. Encastno Borries, W. Menzies, Danellan West 
Ferry, Forfarshire. 

14,754. Process for the Propuction of Campuor, C. K. 
Mills.—(The Ampére Electro-Chemical Company, United 
States.) 

14,755. Makina ARTICLES in Potrery, P. Shelley and 

J. Meir, Burslem. 

14,756. Suirts, B. J. Wolff, London, 

14,757. Raisine the of Foop, T. Haller, 

London. 

14,758. DistrisuTING Liquips to E. Hop- 

kinson, London. 

14,759. Exectric Traction, E. H. Tyler and A. G. 

Hansard, London. 

14,760. Drawers for Hotpine Carps, A. G. Brookes. 

—(The Library Bureau, United States.) 

14,761, MULTIPLE-PLY Woven Fasrics, W. M. Steven- 

son, London. 

14,762. Fastentnos for Buttons, A. T. B. Markham, 


mdon. 
14,763. Lusricators, H. B. Case and H. Horton, 


mdon. 

14,764. Brakes fur Bicycte Wueets, G. Gleed, 

London. 

14,765. MecHaNicaL Snake, F. Springmeicr, Dussel- 

dorf, Germany. 

14,766. Pneumatic or Steam Motor, A. Helwig, 

London. 

14,767. Suroatcat Sprints for Leas, M. J. Roberts, 
London. 

14,768. CoIn-rrEED Apparatus, H. H. Lake.—(B. M. 

Earle, United States.) 

14,769. CoIn-FREED Apparatus, H. H. Lake.—(B. M. 

Earle, United States.) 

14,770. SOLE-LEVELLING Macuinges for MANUFACTUR- 

Boots, H. H. Lake.—(H. E. Cilley and EB. C. Judd, 

United States.) 

14,771. Insectors, A. 8. Savill, Manchester. 

14,772. MecHanicaL Mecuanisms for Printina Ma- 

CHINES, 


said to contain 50 to 60 per cent. copper. 


the machine. 


732. GENERATING ACETYLENE, J. W. B. and H. W. |’ 


14,774. Door Curcks, F. and 
in Manufacturing Company, United 5 
14,775. Foo SIGNALLING Apparatus, H. F. Clayton, 

London. 
L. Wallach, London. 
14,777. Breech Mecuanism of Guns, H. W. Gabbett- 
x, 


14,776. Pr 
Fairfax, London. 
14,778. ARTIFICIAL STONE Manuractorg, A, H. Croizier, 


mdon. 

14, Boxes of CarpBoarp, W. Ddderlein, 
ondon. 

Sree. TREATMENT, T. Andrew and T. K. Bellis, 


ndon. 

14,781. Ienrr1on Devices for Burners, A. J. Boult.— 
(W. Kraetke, Germany.) 

14,782. - Currina Leatuer, H. Sefton - Jones.—(B. 
Fischer, Germany.) 

14,783. ACCELERATORS for AIR-BRAKES, J. W. Cloud, 
London. 

14,784. Manuracture of Repeat Patterns, H. Mac- 
Kintosh, Liverpool. 

14,785. Apparatus for ENLARGING DesicNns, H. Mac- 
Kintosh, Liverpool. 

14,786. Device for Use in Gotr, W. L. Milligan, 


14,787. TILISING Twat Power, W. J. Roberts and J. 
R. Jones, Liverpool. 
Non-aLcoHoLic Aromatic Juicers, C. Enoch, 


ndon. 
Macuine for Sicutine Pictures, T. Fryer, 


ndon. 
14, OZONE-GENERATING Battery, C. A. Sahlstrom, 
mdon. 
14,791. Beater, G. D. Howard.—(W. H. Spannier, 
United States.) 
14,792. CompmnsaTors for Raitway Sicnas, E. L. 
Powell, London, 
14,7938. Dyxsturrs, R. B. Ransford.—(L. Cassella and 
Co., Germany.) 
14,794. WirELess TELEGRAPHY AppaRatus, T. J. 
Bowlker, London. 


18th August, 1900. 


Free or Fixep Cycte F, H. Holloway, 

14,796. Bepstraps, J. T. Barrows, Warwick. 

14,797. Skatinc J. M. Chambers, London. 
14,798. Fixine ExectricaL Firrines, R. W. Braham, 


ndon. 

14,799. CIGARETTE or CicaR Hoxpkgr, G. C. Bingham, 
Norwich. 

14,800. Printino, J. Simpson, Manchester. 

14,801. SpInDLE Banpino, T. A. Boyd and J. and T. 
Boyd, Limited, Shettleston, Lanarkshire. 

14,802. HorsesHors, R. McDougall, Glasgow. 

14,808. Gengrators, J. Blake, Middles' 

14,804. Music Sranps, J. W. Deans, W. D. Foster, and 
A. F. Stray, Selby. : 

14,805. — of Fruit, T. Westlake, Newquay, 

rnwall. 

14,806. CoLLar Srup, A. B. Mees, Stourbridge. 

14,807. Looms, W. B. White and W. Stuttard, 
Burnley. 

14,808. Rartway Cuatrs, J. Reay, Stockton-on-Tees. 

Heauine Steam Apparatus, J. Blumenthal, 

aris. 

14,810. Motor Cars, W. A. Taylor, Coventry, 

14,811. Hanp-operaTED Rock G. Glossop and 
D. Rhodes, Leeds. 

14,812. Macurng, P. Brown, Hartlepool. 

14,818. Low and HicH-prEssuRE VaLvgs, O. Elphick, 


London. 

14,814. Reversina Gear of Morors, R. R. von Pal'er, 
Manchester. 

14,815. Stoppers for Borries, L. Andres, London. 

14,816. Waterproor Heap Coverinas, W. B. Clark, 
A. all, and H. M. Atkinson, London. 

14,817. or Ticket Howpers, T. Awcry, 
London. 

14,818. CompressInc LEATHER, &c., J. Westaway, 
London. 

14,819. Proputsion of Cycies, H. van der Weyde, 


ndon,. 
14,820. Door Stops, F. J. J. Gibbons, London. 
Exuaust Vatves for Enaings, W. 8. Williams, 
ndaon. 
14,822. Excavatina Macuings, W. Taylor and W. S. 
Hubbard, London. 
REGULATING SuppPty of Fivuips, E. Bert, Liver- 


pool, 

14,824. Screen, A. Wooller, London. 

14,825. Sprrroons, B. Winkler, London. 

14,826. Reapine Desks, R. E. Kunze, London. 

14,827. Vick, C. Rauhe, London. 

14,828. SMOKE-ConsUMING FurNacE, G. Schneider and 
G. Dertz, London. 

14,829. SuBstiruTE for Topacco, E. Brissaut, London. 
14,830. New D1sazo CoLourine Marrers, J. Y. John- 
son.—(Badische Anilin and Soda Fabrik, Germany.) 
14,831. PeeLine Fruit and W. G. Potter, 


mdon. 
14,882. Hooxs, J. E. Bousfield.—(S. N. Murray, South 


Africa. 
14,833. Hotpers for Suspenpinc Brooms, J. T. Mum- 
ford, London. 
14,884. Printina Macuines, G. L. Hoyt, London. 
Winpows for Raitway Cars, A. H. C. Burrow 
ndon. 
14,836. Dyxsturrs, R. B. Ransford.—(L. Cassella and 
Co., Germany.) 
14,837. Enatne, O. Eichacker, London. 
Matcu-stRikino Device, J. Sherratt, Birming- 


m. 
14,889. Fininc Casgs for Pargrs, &c., W. W. Fortune, 


mdon. 
14,840. es J. R. Hatmaker.—(C. 7. Hennig, United 
States. 
14,841. TeLEGRaPHING, J. T. Armstrongand A. Orling, 
London. 


20th August, 1900. 


14,842. Rotary Enorngs, C. Griffin, London. 

Lurrinc Gear of Cranes, F. W. 8. Stokes, 

ndaon, 

14,844. VaLves, R. Dempster, Manchester. 

14,845. Re-viviryine Gas Ling, 8. N. Yeadon and W. 

. Mason, Leeds. : 

14,846. ManuracturE of Boots, F. W. Farr, North- 

ampton. 

14,847. Construction of Firerroor F.oorine, J. H. 

rner, Glasgow. 

14,848. ProsecTinc ANIMATED PHOTOGRAPHS on to a 

Screen, E. T. Saunders, Dudley. 

14,849. Pygumatic for Cycies, E. Large, Bir- 

mingham. 

14,850. DousLk Drawtna-out T. Leach and 

M. Garside, Rochdale. 

14,851. Fountains, T. R. Wollaston, 

Manchester. 

14,852. SHELvEs for WargHouses, 8S, Saunders, Man- 

chester. 

14,853. PorTaBLe Support for a Seat, W. Mills, New- 

castle-on-Tyne. 

14,854. Vent Peas for Beer Barrets, 8. Wilkinson, 
Bradford. 


14,855. Gas aud Exptosive Vapour Enoings, G. 
Wilson, Sheffield. 

14,856. Rorative Enotng, A. Cole, London. 

PLumbers’ EvERTRUE SHAVEHOOK, W. Coughlan, 
ndon. 

14,858. Foot-warmers, A. Wilkinson, London. 

14,859. Jacquarps, E. Jardine and C. H. Crawley, 
London. 

14,860. Mup-cuaRD Brakes for Cycizs, H. J. Adams, 


London. 
14 861. Porato Harvestina Macaineg, F. Schulze, 
London. 
14,862. Rotter Bearinos for Axuzs, J. R. Richardson, 
Kingston-on-Thames. 
14,863. Conngctina the Sipz Ratts of Brepsteaps, A. 


for GEARING of VELOCIPEDES, P. Thomas 


A. A on. 
14,773. Pumps, C. A. H. Meyer, London. 


D. ye Kingston-on-Thames. 
14,864. Casi 
and J. G. G. Bagley, London. 
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14,865, Fire, 8. Carter, London. 
ARTIFICIAL Furi, A. Young, Stevenage, Hert- 


ordshire. 
Marcu-poxes, H. C. Paul and F. Hilbig, 


on. 

14,868. InsuLaTion of Ecectricat Conpuctors, W. A. 
Phillips and C. E. Kent, London. 

14,869. UanisTER, R., A., and W. A. Read, Liverpool. 

14,870. Canisters, R., A., and W. A. Read, Liverpool. 

14,871. ARTIFICIAL J. 8. Thompson, Live 1. 

14,872. CrnpER and Asu Trays, J. A. Whitby, Liver- 


pool. 
Macuines, E. Georgii, 


verpoo! 

14,874. Propuction of BrominaTep CoLouRING 

atTTers, J. Y. Johnson.—{The Badische Anilin and 
Soda Fabrik, Germany.) 

14,875. Preventina and Extinociswinc Fire in a 
Snrp’s Carao, J. F. H. Gronwald, London. 

14,876. “PREVENTING CHANGES in AROMATIC-ALCOHOLIC 

Liquors during Sreriuisation, J. F. H. Gronwald, 

ndaon. 

14,877. Dynamo-ELEcTRIC Macuine, J. Dentel and M. 
Jun mdon. 

14,878. Propucts from Dyvesturrs, O. Iraray.—({Farb- 
werke vormals Meister, Lucius, and Briining, Ger- 
many.) 

14,879. Makino Acips, O, Imray. 
—(Farbwerke vormats Meister, Lucius, and Briining, 
Germany.) 

14,880. PappLE-wHEELS, H. Menzel, London. 

14,881. ConstrucTina GrinpINc Macuines, H. W. 
Bolens, London. 

14,882. Traw.s, J. Hjort, London. 

14,888. Macutnes for Loapinc Hay, F. N, Trissel, 
London, 

14,884, ExpLoston Morors, H. A. Coiffard, London. 

14,885. Fittinc Botries, R. Lender and W. Volker, 
London. 

14,886. Makino PrintErs’ Inxs, D. J. Ogilvy, London. 

14,887. Fixtnc Hanpigs to Brooms, T. Powell und J. 
Marshall, Birmingham. 

14,888. Castors, G. Jelly and T. Glenn, 

ningham. 

14,889. OpTarninc OxipEs of ALKALI, C. W. Roepper, 
London, 

14,890. MARINE ENGINE Gov: , B. P. Richardson, 
London. 

14,891. Vatves, J. Grouvelle and H. Arquembourg, 
London. 

14,892. PuRiryInc ANTHRACENE, L. Luyten and E. 
Blumer, London. 

14,8938, E.LectricaL Mgasvurine INstRUMENTs, L. B. 
Atkinson, London. 

14,894. TypEwrRitinc J. Felbel, London. 

14,895. Icnition Ptivucs, F. HK. Simms, 


ndon. 

14,896, Apparatus for Takinc Diacrams, R. Mathot, 
2ondaon. 

14,897. Process for Extractina NickgL, A. L. Etard, 


ondon. 

14,898. Forceps for CLancuinc the Jaw, R. Michalik, 
London. 

14,899, SpInDL# ATTACHMENT, A. E. Parker.—(L. WV. 
Southgate, United States.) 


2lat Auguat, 1900. 


14,900. CLotugs’ Horsr, A. 8. Wilkins and J. Mac- 
Kenzie, Bristol. 
Tartes for Rattway Cars, W. H. Lindsay, 
istol. 


14,902. Lirg Mopets, A. V. Hammond and 8. Roberts, 
Bradford. 

14,903. ConstructinG Boxes, J. Tonry, Wolverhamp- 
t 


Dis 

14,904. MANURE for AGRICULTURAL PuRposgs, R. Pritt, 
Kendal. 

14,905. Teacntnc W. A. Hodson, Man- 
chester. 

— Roap Rattways, J, Milnes, Liver- 


pool. 

14,907. Lirg-Buoy, T. Whitmore, Swansea. 

14,908. Propuction of Pioments, W. Y. McNaughton, 
Glasgow. 

14,909. Manvuracture of Grass Jars, A. Sowden, 
Halifax. 

14,910. CanryiInc City Street Trarric, R. C. Sayer, 


Bristol. 
14,911. Wires for OpgRaTING SicNacs, E. F. Lowe, 
lasgow. 
14,912. MantLz for Dryina CLorues, J. H. Gibb, 
Gl 


14,918. Rerarxinc Neckties in Position, G. F. Thom- 
son, Glasgow, 

14,914. Formune Teetu of Saws, J. Evans and W. A. 
Thornton, Leeds. 

14,915. Automatic Lire-savinc Guarp, T. Watson, 


emeia. 
14,916. Ree. for Winpina Wire on, 8. A. Hardstonc, 
London. 
14,917. Curtine TEETH in Masons’ Toots, D. Fleming, 
Edinburgh. 
14,918, StanpaRp Forms of Irons, E. Ferrand, 
Huddersfield. 


’ 14,919. Buckets, G. Robertson, jun.,and J. B. Rubert- 


son, Glasgow. 
14,920. AuTomaTic OPERATED Gun, J. M. Erowning, 
Gl 


14,921. Automatic Gun, J. M. Browning, Glasgow. 

14,922. Ancuors, F. D. Taylor, Birmingham. 

14,9238. SMmooTHina Irons, F. Proeger, 
Halifax. 

14,924, ELectric AccumULATORS, H. Rose, J. Halifax, 
and C. H. Antrobus, London. 

14,925. RecepracLes for Cicar Enps, E. C. Toller, 
London. 

14,926. Hippen Distrisution for O. 
Eichacker, London. 

14,927. Makino Ick, L. Sterne, London. 

14,928. DistrisuTINc Giug, A. I. Jacobs and the 

14,929. APPARATUS for HEATING FEED-waTER, F. Pye, 
London. 

14,930. GALVANISING Apparatus, J. T. Knowles.— 
(The New Process Coating Company, United States.) 
14,981. Motor Roap Vrnic.ies, A. W. Brightmore, 

Egham, Surrey. 
14,982. Cuttine CLotu, G. H. Nussey and W. B. Leach- 
man, London. 
14,988. Lock1na MECHANISM for Stuns, T. G. Gtinther, 
London. 
14,934. MerHop of ENLARGING Diacrams, F. A. Murray, 
London, 
14,935. APPARATUS for DRyING PurRposgs, W. M. Barnes, 
ndaon. 
14,986. AxLEs for RatLway VEHICLES, A.C. Massey, 
ndon. 
14,937. TREATMENT of Peat, H. H. Lake.—(La Société 
Paté Burke et Cie., France.) 
14,988. APPARATUS for FILLING Movutps, P. Wernicke, 
London. 
14 RaiLtway Switcu Lockine Device, C. Sulfer, 
ndaon. 
14,940. Metatiic Hatcuet, G. M. Fennel, London. 
14,941. Macuines for Printina Or W. T. 
Wiegand, London. 
14,942. Hoistinc Apparatus for Furnaces, W. 
Kennedy, London. 
14,943. SwrtcH-BoaRps for TELEPHONE STATions, M. I. 
Baird, London. 
14,944. Fitters, A. Closmann, London. 
14,945. INCANDESCENT Lamps, A. J. Boult.—(Briquet 
et de Raet and Gaston Lyon, Belyium.) 
14,946. Free WHEELS for Cycixs, K. Fichtel and E. 
Sachs, London. 
14,947. Reversinc GEAR for Enornes, F. G. Seeley, 
London. 
14,948, STEAM GENERATOR, A. J. Boult.—(R. H. White, 
United States.) 
14,949. Retarpinc Warp Beams, H. Schwarzenbach, 


London. 
14,950. Stream Traps, R. G. Brooke, London. 


14,951. Carp-seTtine Macuing, G. C. Dymond.—(0. 
Arnold, United States.) 


“14,952. Carsuretrer, L. H. M. Sanson, Li 


14,953. SzaLinc Wax E. Pomeroy G. H. 
Goebel, London. 
14,954. SaND-PAPERING Macuinery, H. H. Lake. 
(A. B. Smith Machine Company, United States.) 
14,955. MaGazing Rirves, J. C. Baxter, London. 
14,956. Device for Drawine orr Liquin, W. 8. Simp- 
son, London. 
14,957. IncanpEscent Gas LiocuTinc, W. T. Sugg, 
maon. 
14,958. Misinc Macuinery, &c., J. L. Mitchell, 
ndon. 
14,959, Wirinc Bort.es, P. F. Cassidy, London. 
14,960. Printine Macuine3, J. H. Corthésy and F. 
Maclure, London. 
14,961. GRanvLaTING Macutnes, A. R. Morris, 
London. 
14,962. ArTIFIcIAL Sprnnino Bart, P. Geen, London. 
14,968. VaRIABLe Speep Gearino, J. H. Pick, 


don. 
—, Sroprerinc Device for Jars, L. Plessis, 


mdon. 
14,966. Copyinc Macnines, J. G. L. Schroder, 


ndon. 
14,967. APPARATUS for AUTOMATICALLY CoaTING Bis- 
— with Fiurp, G. 8. Baker and W. T, Carr, 

mdon. 
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— VENTILATOR, J. A. Middlemas, St. Leonards-on- 


14,969. Encines, A. F. Scott, Bradford. 
14,970. Lire-BeLts, T. Thompson, Bradford. 
14,971. INCANDESCENT ELectric Lamps, J. Swinburne, 


London. 
14,972. Lusricatina Dynamo Sprnpigs, W. G. Graham, 


asgow. 

14,978. Brake MEcHANISM for CycLes, 8. Newman, 
Birming 

14,974. Box Hanpves, T. C. Dowd, Wednesfield. 

14,975. OxtpaTIon of ORTHOTOLUOLSULPHAMIDE to 
Saccnarly, E. R. Ruyston.—(Chemische Fabrik Brugg 
Zimmermann and Co., Switzerland.) 

Sca.e from Botxers, J.J. Johnstone, 

14,977. Heap Screen for Horsgs, H. G. Smith, Leytcn- 
stone, Essex. 

14,978. CLEANSING FreEp-water, E. Berry, Oxton, 
Cheshire. 

— Avtocars, J. Ridley and G. Gibson, Birken- 


14,980. Busa and Tripop Tor for Cameras, W. D. 
Hazelton, London. 

14,981. Timg-RECORDING Apparatus, T. H. Roberts, 
Birkenhead. 

14,982. Furx, E. J. Nation, Bristol. 

14,983. Zinc LEaD SULPHIDE Orgs, T. Twynam, Egham, 


rrey. 

14,984. Irontinc Macuine for Sairts, A. C. Smith, 
Coventry. 

14,985. ManuracturE of Leap Oxipg, A. G. Fell, 
Wolverhampton. 

14,986, ATTACHING INDIA-RUBBER TiRES to VEHICLES, 
W. L. Livermore, Stockport. 

14,987. ConsTRUCTION of PNEUMATIC Tr1REs, W. L. Liver- 
more, Stockport. 

14,988. PRopucING CHROMO-DIAPHANOUS FILIGREES, W. 
Fairweather.—(Ant. and G. B. Fornari, Italy.) 

14,989. DiscHaRGING Snipe Guns, L. Obry, Manchester. 

14,990. AUTOMATICALLY Firino Guns, L. Obry, 
Manchester. 

14,991. Macuings for Twistina Yarns, A. T. Malvin, 
Manchester. 

14,992. BLottinec Paper, J. J. Tinker, Manchester. 

14,993. MacHINE for ADVERTISING, D, Taylor, Man- 
chester. 

14,994. BILL1aRD Cugs, W. W. Higson, Manchester. 

14,995. Router, W. R. Bower and A. Greenwood, Man- 
chester. 

14,996. Fire ALarM Devicr, A. Kretke, Berlin. 

14,997. Tent J. Watson, Newcastle-on-Tyne. 

14,998. NovgeL MECHANICAL MovEmMENT, W. A. Pitt, 
Wolverhampton. 

14,999, Seats for VenIcLEs, J. Harmer, London. 

15,000. Boots, A. Anton, Halifax. 

15,001. ELectric MEASURING INSTRUMENTS, A. Honig, 


zonaon, 
15,002. Matcn lIonitInc Device, A. Barritt, Birming- 


am. 

15,003. WaTER-POWER Encineg, T. Mongen, Cologne, 
Germany. 

15,004. Pneumatic Sprino, W. Wright and J. Moorey, 
London. 

15,005. AUTOMATICALLY RETARDING TRAINS, A. E. Moore, 
London. 

15,006. Bootand Suox Trees, 8, French, Swanscombe, 


ent. 

15,007. Dornc-vp Postcarps, H. 8S. Neuberger, 
London. 

15,008. Knittinc Macarygs, 8, and 8. Stretton and J. 
Johnson, London. 

15,009. Boot Macuinery, C. H. and F. J. Dale, 
London. 

15,010. AuTomaTICALLY LockEp Wire Matrress, G. 
Hirst, Newcastle-on-Tyne. 

15,011. Steritisinc Water for Drinkrno, D. Grove, 
London. 

15,012. VaLves for Steam Warer, W. R. Skinner and 
A. Owen, London. “ 

15,018, CompressiInc WHEEL Tirgs, B. E. Todhunter, 
London. 

15,014. SLeEve Links, G. McMullen, London. 

15,015. SANITARY HEaD Rests for BaRBERs, H. Marshall, 


London, 

15,016. Rock Dritis, H. H. Lake.—(Rand Drill Com- 
pany, United States.) 

15,017. Deep Bortno Apparatus, W. Wolski, London. 

15,018, Devices, H. H. 
Jirgensen, Norway.) 

15,019. Recovery of Trix, R. H. Gould, London. 

15,020. WHEExs, F. Klingelhofer, London. 

15,021. Cannon ELxctropes for Lamps, V. Alexandroff, 


London. 
15,022, Cup, Piate, and Saucer, L. E. 
berts, London. 
SuraicaL BaNpagEs or Trusses, J. 8. Wood, 
ndon. 
15,024. Carvinc Macuings, G. C. Dymond.—{&. Loch- 
man, United States. 
15,025. Propetter Brakes, W. Lonergan and 
Scammell, Liverpool. 
15,026. Cans for Spinntnc MILLs, G. 
Stiehle, Liverpool. 
15,027. Letrer Cup, J. W. Setten, Birmingham. 
15,028. Vatves, &c., W. R. Griffith and W. Slack, 


London. 

15,029. Enornes, W. P. Hatch and H. G. Underwood, 
London. 

15,030. IncANDEScENCE Gas Mantes, A. G. Bloxam. 
mit Beschriinkter Haf- 
tung, Germany.) 

15,031. Sappies, T. Musson, London. 

15,032. BEVERAGE-DELIVERING APPARATUS, A. Ritter, 
London. 

15,033. Garrers, L. Wetzel, London. 

15,034. Banps for CusHion Support, J. Ritzdorff, 


ndon. 

15,035. Porous EaRTHENWARE, J. Thompson, London. 

15,036. SPEED-CHANGING and Gear, H. E. 
Brown, London. 

VaPoRISERS for Enotyzs, F. W. Lanchester, 

maon, 

15,038. Lecornes or Gatrers, H. K. and E. Reynolds, 

London. 


23rd August, 1900. 
15,039. ConpENseR Vacuum Pumps, J. Murrie, 


15,040. Stpg-Lays for Printinc Macutyes, G, Black, 
inburgh, 


15,041. Comn-FREED Macuines, J. C. Russell, Man- 
15,042. Compounp for SLIDING Doors, J. 
15,048. AERIAL Grusasric Perrormances, H. Balleni, 
15,044. Ctocks, E. Fattorini, Bradford. 

15,045. Incanpgscent Gas Burner, W. R. Clay and C. 


. Ennis, London. 
15,046. Sanpa for Gotrzgrs, G. Lamb, Dundee. 


15,047. Jua Stoprgrs, J. Cheshire, 
Birmingham. 
15,048, Ma J. H. Howell, Liv. 


15,049, Jornt, 8. Allcock, teh, 
15,050. Bryprnc Woop Boarps together, J. Robertson, 


Glasgow. 
15,051. Macutnery for Maxine Boots, J. Gimson and 
Gimson and Co., Limited, Leicester. 
15,052. Liquip Fug. Furnaces, M. Eunson, Glasgow. 
15,058. WateR-cLosets, W. Davis, Manchester. 
15,054. Two-rge. Sewinc Macuines, D. Flanagan, 


ifax. 
Wiypow S.ipino Sasues, J. Brider, Tunbridge 


+ 


15,135. Latue Mecuanism, J. Brockie, J.ondon, 
15,136. Erevators, C. Wtist, London, 
15,137, Perroratinc of Paper, H. R. Fry, 


London. 

15,188. Parrerns for Cutrina C Lora, A. Sayon, 
London. 

15,189. CurTaIn-supportina Device, E. Damray, 
London. 


SELECTED AMERICAN PATENTS 


From the United States Patent-office Official Gazette, 


652,395. Excavator, /. P. Lambing, Denver, Colo.— 
Filed March 15th, 1900. 

Claim.—{1) The combination with journalled rotary 
scroll-shaped buckets the inner portions of which 
form cylindrical segments, of a vertical cylinder, a 
piston reciprocable therein, and connections between 
the cylinder and the cylindrical portions of the 
buckets whereby the movements of the piston are 
transmitted to rotate the buckets. (2) An excavator 


e. 
15,056. Winpow Routers, F. W. L 
Edinburgh. 
15,057. BuiLpina Sueps, G. A. Nahnson, Berlin, Ger- 


many. 
15,058. Cotrine Strips of MATERIAL, A. L. 
s, London. 
15,059. Firg-crartes, E. J. Purnell, London. 
15,060. VARIABLE GeaR and Free WHEEL, S. Massey, 
Chadwell Heath, Essex. 
15,061. Serinc WHEEL for Cycies, P. Wiesener and A. 
‘osbach, London. 

15,062. Empromwery Patrerns, M. Sachs, London. 
15,063. Apparatus for Cookine Fisnes, E. Jlirgens, 


mdon. 

15,064. Garment Hanorr, J. Henderzon and A. W. 
Ross, London. 

15,065. SecuRING AMMUNITION on CARTRIDGE-BELTS, 
F. M. Garland, London. 

15,066. CompaRTMENT Cooxinc Apparatus, M. L. 
Krimer, London. 

7 Trays for Carryinc Megat, W. I. Taylor, 


on. 

15,068. Process for ABsorBING MoistuRE, N. Graburn 
and J. B. Bessey, London. 

15,069. Fiy-catcHers, A. Koch, London. 

15,070. Date CaLenpars, A. Koch, London. 

15,071. Brakg for Cycies, H. Rowsell, London. 

15,072. Inner Tuses for Tires, W. Turvey and A. C. 
Blyth, St. Albans, Herts. 

ELEctRo-PLATING Apparatus, H. R. Bossier, 


on. 

15,074. Breakinc Supaqurous Rocks, B. H. Coffey, 
London. 

15,075. Mepicing Canrnets, C. G. Sim London.” 

15,076. NON-REFILLABLE Bottizs, J. Kent, London. 

15,077. BLotrinc-pap, J. O. London. 

15,078. Foros for Invoices, J. Oliphant and 8. Gross, 

15,079. UMATIC TirEs, R. Parry, one 

15,080. ATTACHMENT for Braces, G. Hughes.—(Z. 
Dickins, Inia.) 

15,081. Scissors, G. Hughes.—(B. Dickina, India.) 

Button, G. Hughes.—(E. Dickina, 

wa. 
15,088. Stop-vaLvi for Pneumatic Tires, L. Way, 


mdon. 
15,084. New Tip for Brturarp Cums, C. E. Livesey, 


London. 

15,085. Rirte Buuuets, A. L. Wratil andC. Alphonsus, 
London. 

15,086. InstRuMENTs for Descripina CircLEes, A. L. 
Wratil, London. 

15,087. ARTIFICIAL FuEL, L. A. Maingard, London. 

15,088. Topacco-sMoKING Pipe, H. H. Leigh.—(W. 
Naylor, India.) 


15,089. Dustina Device for Fioors, L. Crampton, 


mdon. 
15,090. Too. Hotprers and Cutrers, C. Jackson, 
mdon. 
15,091. Apsustine Device for WatcueEs, A. Ducommun- 
Degen, London. 
15,092. Apparatus for Coxinc Peat, M. Ziegler, 
London. 
15,098. APPARATUS for CoKING Peat, M. Ziegler, 
London. 
15,094. PNzumatic Tires, H. Bingham, London. 
15,095. ELectric Demanp Inpicator, The Reason 
Manufacturing Company, Limited.—(4. Wright, 
High Seas.) 
24th August, 1900. 


15,096. Dish and Piate Rack, W. W. Wainewright 
and T. Neill, London. 

15,097. PastiIncG NEWSPAPERS TOGETHER, W. Lovett, 
Live 1. 

15,008, Centre, C. Machin and A. T. Dolan, 


wley. 

15,099. Saucepan Lips, E. M. J. Diver, Lee-on-the- 
Solent, Hants. 

15,100. Cigarette Paprr, P. B. Richardson, Sheffield. 

15,101. Tre and Paper Cups, F. and H. Rudd, Bir- 


mingham. 

15,102. Mats, J. Nisbet, Glasgow. 

15,108. HgaTinc and VENTILATING APPARATUS, J, 
Keith, Glasgow. 

15,104. Carico Printina, J. Garnett and The Calico 
Printers’ Association, Limited, Manchester, 

15,105. Measure for Mitk Venpors, D. John, Cow- 
bridge, Glam. 


Tripp, Sheffield. 
15,108. Propuction of ACETYLENE Gas, W. H. Dargue, 


mdon. 

15,109. AuromaTic VaLve Gearine, G. L. Lambert, 
Nottingham. 

15,110. Tae Ratrray Disinrector and PerrumeEr, W. 


H. Tapp, Frome. 
15,111. Wroucut Iron Tare Frame, J. H. Butler, 
olverhampton. 
15, ata Sappies, H. W. D. Dunlop, Lucan, 
ablin. 
15,113. LaBet Fastener, J. Cheevers, London. 
15,114. up Porators, A. Marsden, London. 
15,115. and Founpations for RatLways, T. 
Johnson, London. 
15,116. Om Stoves, C. E. J. Grube, London. 
7 Joints for Ratrs, A. Hill, Deganwy, North 


ales. 
15,118. FLasHLicnt Apparatus, G. H. Fagan, 
London. 
15,119. Sap-rrons, R. A. Hawkins, Kingstun-on- 


es. 

15,120. Actions of Pranorortes, H. J. Fletcher, 
London. 

15,121. Corsets, P. Kafka, London. 

15,122. Botts, C. Curd, London. 

15,128. Lamps, Nettlefolds, Ltd., and W. E. Symons, 


ndaon. 
— Device for SHARPENING Scissors, A. E. Berry, 


ion. 
15, Device for Hoipinc Liquips, H. Want, 
mdon. 
15,126. Hetmets Usep by Divers, J. H. Blake, 
London. 
15,127. Portmanteaus, A. G. Harding, London. 
15,128. Pumps, Siemens Brothers and Co., Limited, 
Z. H. Kingdon, and F. Turner, London. 
15,129. HypRavLicand oTHER Pumps, B. E. Todhunter, 
London. 
15,180. Drrect-acTInc THERMAL Moror, A. E. Gravier, 
for Rattway Ratzs, P. Naudinat, 
ve 
15,182. W. King, Manchester. 
15,188. CoIN-FREED Apparatus, E. J. P. Gallwey, 


London. 
15,184. Caustic ALKALtEs, J, Wetter._{E. Besemfelder, 
Germany.) 


d of horizontally-journalled buckets having 
scroll-shaped extensi d ting edges movable 
to and from each other without intersection, said 


buckets having pulleys fixed within them, and 
channels made in the exterior peripheries of the 
scroll portion of the buckets, ropes or chains having 
one end attached to the pulleys within these channels, 
and the other end extending around the pulleys in 
the opposite side to a point of attachment, a cylinder 
and a support intermediate. between said buckets 
having pulleys journalled théfcto, over which pulleys 
the bights of the ropes pass, vertically-guided slides 
to which the ropes are secured, a crosshead to which 
the upper ends of the slides are connected, and a 
poe movable within the cylinder, the rod of which 
connected with the crosshead. 


652,461. Kerry and W. R. Brown, 
Pittsburgh, Pa.—Filed June 29th, 1897. 
Clain.—A furnace wall having a series of bosh- 
plates set therein, said bosh-plates having their 
vertical axes sufficiently greatcr than tle axes 


of their width so that no bridge arch shall be 
required in the furnace wall over the bosh-plate 
opening to support the superincumbent masonry, 
and means for introducing a cooling medium into said 
plates. 


653,110. Apparatus ror Stock To 
naces, 7. Morrison, Braddock, Pa.—Filed 
28rd, 1899. 

Claim.—(Q1) A blast furnace having a closed top and 

a side gas offtake, and provided with a feeding appa- 

ratus comprising a vertical movable annular section 

having an intermediate ridge arrahged to split the 
stock and distribute it in the form of a central core 
and an annular surrounding core, and a closed central 
bell of larger diameter than the opening in the annular 
section, and seated upwardly against it, and mechan- 

ism for moving the bell downwardly beyond the lim't 

of motion of the section, substantially as described. 


(2) A blast furnace having a closed - and a side ga3 
offtake, a main c ng er pt a bell for said hopper 
comprising a movable annular section having an inter- 
mediate ridge arranged to split the stock and dis- 
tribute it in the form of a central core and an annular 
surrounding core, and a movable closed middle 
section adapted to close the opening of the annular 
section and to —— the stock; a second hopper 
having a vertical throat above the main hopper, and a 
bell for said throat adapted to effect the discharge of 
stock from said throat into the main hopper upon the 
sections of the bell thereof, substantially as described. 


4 14,965. Increasinc of Suips, W. P. Dixon, 
Boil 
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PARIS EXHIBITION.—AUTOMOBILES. 
No. Ill. 


Or the large number of motor cars shown at this 
Exhibition, the bulk are at the Champ de Mars. At 
Vincennes, at the date of the writer’s visits, there were 
only about thirty or forty, but since then many others 
have been sent in. A trial ground for carriages has been 
here arranged, which has been a good deal used, and 
many tests have taken place. By far the greater 
proportion of the carriages shown are French. Next in 
importance are the Belgian; the United States also 
exhibit a few, especially electric and steam vehicles. 
There are an immense number of tricycles and bicycles 
driven by oil, mostly French, but as they do not come 
strictly under the head of motor carriages, we do not 
propose to speak of them in detail. 

French oil carriages. — Taking first the French 
section, one of the most important firms exhibit- 
ing are MM. Panhard and Levassor, who, as makers of 
the Daimler motor car; have long been among the chief, 
and were the earliest. makers in France. They show five 
carriages, all driven by oil, with wooden wheels. 
Practically all the motor cars shown had four wheels, with 
pneumatic tires; the three-wheeled type does not seem 
to find much favour. The Panhard carriages have four 
speeds forward and one back. The engines are from 
4 to 20 horse-power, with two or four cylinders, and run 
at about .750 revolutions per minute. Their speed 
on the road varies from 15 to 87 miles an hour. 
This eminent firm has won the first prize in fifteen 
races, and sell, on an average, according to the infor- 
mation given, two carriages aday. MM. Peugeot, who 
make the Daimler motor car for the French provinces, 
are also large exhibitors. The engines driving their 
carriages have two cylinders, and transmission is effected 
by friction-clutch gear. Four speeds forward and one 
backward are —— Five oil carriages of different 
kinds, open and closed, are shown, in which the engines 
develop from 7 to 8 horse-power. In both the Panhard 
and Levassor and the Peugeot vehicles the cylinders are 
cooled by water. Ignition is by electricity or hot tube, 
but the former method seems now to be considered the 
best for motor carriages. 

The same arrangements apply to the four oil carriages 
shown by the Société Mors, of Paris, an important firm 
turning out many vehicles annually, which has dis- 
tinguished itself in several races. The engines 
have two to four cylinders, and run nominally at 800 
revolutions per minute. The carriages have chain trans- 
mission gear, and a speed of 18} to 50 miles an hour. 
The well-known firm of Richard exhibits a large number 
of motor tricycles and quadricycles, and seven 
carriages; the latter have two cylinders cooled by 
water, and the charge is fired electrically. Ignition by 
electricity is so general among the motor cars exhibited 
at Paris that it is unnecessary to specify it in each case. 
The Richard carriages have run 1000 miles in races. De 
Dietrich, an Alsatian firm, one of the makers of the 
Bollée carriage, has six well-constructed motor cars at 
the Exhibition worked by oil essence, with cylinders 
cooled with water. The engines indicate about 9 horse- 
power, and the carriage wheels are driven from them by 
straps. Four speeds are available. The Bollée was one 
of the first carriages introduced, and has been deservedly 
popular for several years. The patents have now been 
acquired by M. Darracq, at Suresnes, Seine, who shows 
four carriages with single-cylinder engines cooled by 
water, and developing from 5} to 8 horse-power, with a 
speed of 750 revolutions per minute. There are five 
forward speeds and one backward. Of the two brakes, 
hand and foot, the former prevents the carriage from 
.unning backward when stopped on a hill. The speed on 
the road is moderate, from 17 to 24 miles an hour, the 
makers preferring not to run their carriages at unreason: 
able and rapid rates. The cylinder is not cooled by 
water, but has radiating ribs, and the engine is placed in 
front, where it is more exposed to air currents. One of 
the chief difficulties in driving by straps is their liability 
to slip, especially when going up hill; to avoid this the 
driver is able, by moving a handle, to tighten them. For 
a carriage weighing about half a ton a 5 horse-power 
engine is supplied. 

The firm of Audibert and Lavirotte at Lyons exhibits 
two open oil carriages, in which the cylinders are cooled 
by air, by means of radiating ribs. Another noted maker 
is Tourand, of Havre, who shows an oil motor car at Vin- 
cennes. His carriages are driven by a Crozet oil engine 
with two cylinders, and all the moving parts are enclosed 
in a chamber filled with oil. To propel an ordinary 
carriage a 74 horse-power engine is used; the cylinders 
are cooled with water from a very small rotary pump. 
There are four forward speeds and one backward, all 
worked by the same lever, and two brakes, hand and foot. 
Transmission is by cog wheels. MM. De Dion and 
Bouton have long been known as makers of oil bicycles 
and tricycles, but they also exhibit two small carriages 
weighing about 6501b. each.’ The single-cylinder 8 brake 
horse-power ‘engines run at about 1200 to 2000 revolu- 
tions per minute. The cylinders are about 3in. diameter 
by 34in. stroke, and are cooled with water. Transmission 
is by friction coupling; there are two speeds and two 
brakes, one of which acts in the centre of the carriage 
wheels, bringing the vehicle almost instantly to a stand. 
The Société des Automobiles Créanche also make the De 
Dion-Bouton carriages, and exhibit two at Vincennes; 
one is driven with oil, has three speeds, and carries two 
to three people ; the other is an electric car. 

Among important firms employing a large staff of work- 
men is the Decauville, which shows several light oil 
carriages with two vertical motor cylinders, and conical 
wheels instead of chain gear transmission. The engines 
are very well constru , with cylinders cooled by water, 
and vary in size from 8 to 5 horse-power. The carriages 
weigh from 3 to 4 cwt., and have two or three speeds ; 
they are well made and finished, and deserve the high 
reputation they enjoy. In 1899 eighty-seven were 


supplied to foreign countries, and three prizes were 
obtained in races extending over more than 1500 miles. 
MM. Turgan and Foy exhibit two oil carriages of the 
usual type, with two seats. There is a 44 horse-power 
motor, with two cylinders surrounded by radiating ‘ribs 
and cooled by air. To diminish vibration the motor 
crank shaft is vertical, and worked from the pistons of the 
two horizontal cylinders placed opposite each other.. The 
engine and carburator are in the front of the carriage ; 
transmission is by cog-wheels and belts, and four speeds 
are available. There are two foot-brakes, and a lever to 
interrupt the electric current; the engine is thus stopped 
very rapidly in case of need. The weight of the car is 
about 5001b. Small carriages with two, three, and four 
seats of the pheton type are also: shown by the Maison 
Vallée. Fer an oil carriage of similar construction, ex- 
hibited at Vincennes by the Société Minerve, the claim is 
made that overheating is avoided without water being 
required to cool the. cylinder, a sufficient current of air 
being induced by the piston itself. The car is driven by 
a 3} horse-power oil engine. 

Two large and important. French firms are the Rochet 
and Schneider and the Hurtu. The former, a Lyons house, 
exhibits two oil carriages with engines of 2 to 6 horse- 
power, with two cylinders, and one of 12 horse-power 
with four cylinders, all vertical and driven with oil essence. 
‘There are four speeds forward and one backward, and two 
brakes. The engine is in front, and the motion is trans- 
mitted to the wheels by cog-wheels of different diameters, 
all enclosed with the cranks in a light chamber filled 
with oil—a very usual arrangement abroad. The motors 
run at a speed of 750 revolutions per minute, and are 
made in sizes from 2 to 16 horse-power. The charge is 
fired electrically, and the governor acts on the “hit or 
miss”’ principle. The vertical cylinder is cooled by water 
from a small pump driven from the engine. The two oil 
motor cars made by the Cie. Hurtu are similar to the 
Rochet, especially in the method of cooling the cylinders, 
and the ignition. The four-seated carriages are of the 
De Dion and Bouton type, and weigh a little over three- 
quarters of a ton. The single-cylinder 5 and 6 horse- 
power engines are driven with oil spirit of 0°68 to 0°70 
density, and run at about 800 revolutions per minute. 
There are two brakes for either hand orfoot; the carriage 
is actuated by belts, and various speeds on the road 
are obtained, up to 18 miles an hour. The Hurtu carriages 
have taken part in several competitions. During the 
race from Paris to Amsterdam one of them covered the 
distance between Nimeguen and Lidge, 108 miles, in 5} 
hours, or a continuous speed of about 18 miles an hour. 
This vehicle also obtained the highest prize in the 
competition organised by the Société Industrielle du 


Nord, in August, 1898, and in another race, in February, 


1900, it came out first, making the regulation run of 44} 
miles (72 kiloms.) in 2 hours 13 minutes. 

The firm of Marot-Gardon exhibit a carriage driven by 
a two-cylinder oil engine; diameter of the cylinder, 3}in.; 
stroke, 4°7in. The 44 brake horse-power engine runs at 
about 700 revolutions per minute. The cylinder is cooled 
by water from a small rotary pump, as usual; transmis- 
sion is by conical pinions, and there are three speeds. A 
useful little four-seated oil carriage is shown by Goujon 
Fréres, having an engine with single cylinder, ribbed, and 
cooled by air. It has four speeds, for 18, 10, and 5 miles 
an hour, the last for ascending hills, and four brakes are 
provided, two on the axles and two on the pneumatic 
tires of the wheels; of these the foot brake stops the 
carriage very quickly. 

A peculiarity of the Pantz vehicle is that the whole 
engine is removable, and can be taken out in one piece, 
together with the carburator, transmission, and steering 
gear. It is one of the best carriages shown, and carries 
a 6 horse-power oil engine, with water-cooled cylinder, 
and carburator heated by a lamp. The advantage of a 
movable engine is that it can be run out for cleaning or 
repairs, and the same engine can, it is said, be used to 
propel different carriages, either for passengers or goods. 
At present it is made to fit three types, a pheton, an 
omnibus, and a parcels van. The carriages have four 
forward and two backward speeds, and transmission is 
effected by chains, kc. The engine is fixed below the 
back seat, between the hind wheels, and can be applied 
to any kind of four-seated vehicle, in the same way as 
different horses are put to draw the same carriage. An 
interchangeable motor of this kind makes a new departure 
in mechanically-driven vehicles. A small victoria, pro- 
pelled by a De Dion-Bouton 2} horse-power engine with 
two speeds, two brakes, and friction coupling transmission, 
is shown both by the Société Parisienne and by an 
English firm. 

True to their great reputation, the French “ Voiture 
Otto,” firm, of Paris, exhibit oil carriages driven by their 
well-known engines, in sizes varying from 6 to 16 horse- 
power. They also propose to apply the Diesel oil engine 
to motor propulsion, for which its small bulk makes it 
very suitable. The Otto carriages have two vertical cylin- 
ders cooled by water. There are three speeds forward 
and one backward, the highest being about twenty-five 
miles an hour, and two brakes for hand or foot. In some 
cases the cylinders are horizontal. | 

Among the smaller French firms, the following exhibit a 
single oil carriage each :—MM. Bégot and Cail, Belvallette, 
Brosse, Rassinier, Brulé and Buat. The firm of Baille- 
Lemaire show two carriages, and Bandier one. Brouhot 
and Cie., already known as makers of a useful oil engine 
much used for agricultural purposes, exhibit a closed 
carriage with two seats; three are shown by Cambier and 
Cie., and two light carts by Chenard. A carriage with 
three wheels by Chapelle isa novelty. Two four-wheeled 
vehicles driven by 6 horse-power oil engines, running at 
650 to 900 revolutions per minute, and with water-cooled 
cylinders, are exhibited by the .Compagnie Fran¢aise des 


Cycles; and another, which: figures among the few for. 


parcels and vans, by Couturier. It:is driven by a 2 to 


3 horse-power De Dion erigine, and has two es of 
speed, but no arrangement for going backward. M. Dela- 
haye, whose oil engine has been in the market for several 


years, and who has important works, employing. about 
600 men, sends two carriages with chain and strap trans- 
mission. The two-cylinder engines develop from 7 to 
9} horse-power in one, and 12 horse-power in. the other 
carriage, and run at nearly 1000 revolutions per minute. 
Two small carriages are shown by Delaugére, of Orleans, 
and Doré, and three others, of the usual type, by Gobron. 
The former has two seats and three speeds, the cylinder 
is cooled by water, and the engine runs at 1300 revolutions 
per minute. 

M. Gautier exhibits a carriage driven by a 5. horse- 
power engine with air-cooled cylinder, running at 
500 revolutions per minute; transmission is effected by a 
special roller without a strap. Another maker of- oil 
engines is M. Jeantaud, who has two carriages, each with 
five speeds, driven by 6 horse-power engines, and: a 
larger carriage with six seatsis shown by Le Brun. Three 
other small exhibitors are MM. ‘Hidieu, Hugot, and Le 
Pape, of Puteaux. ; 


THE DESULPHURISATION OF COKE. 


Ir is a somewhat humiliating fact, but none the less 
one which cannot be gainsaid, that in the interval 
which has elapsed since proposals were first made to 
desulphurise coke, or more correctly speaking, to desul- 
phurise coal ‘during the coking process, practically no . 
progress at all has to be recorded. Seeing the great 
importance of the subject to colliery proprietors who 
are not so happily situated in this matter as are those 
working the famous Brancepeth and other Durham 
seams, it is somewhat strange that greater efforts have 
not been put forth to grapple with the problem. Is it 
that the inherent difficulty of the task to be accom- 
plished has deterred scientists from attacking it, or is it that 
the desirability, nay, importance, of its solution has -not 
received general recognition? We incline to the first con- 
jecture, forit would be idle to deny that the difficulties which 
beset the path of the would-be discoverer are both numer- 
ous and complex. In cases of this sort it is notoriously 
unsafe to build too much on laboratory experiments ; a 
process which will give good results on a smali scale 
under the fostering care of an intelligent’and enthusiastic 
operator is as likely as not to prove quite unworkable 
on the large scale, owing to difliculties of manipulation 
and lack of adequate supervision, to say nothing of the 
complex questions arising from what is known as the 
influence of mass on chemical action. Again, a process 
may prove as workable on the large scale as on the 
laboratory table, but its efficiency may lack the important 
attribute of economy, and in the subject under notice it 
is hardly necessary to point out that the margin of cost 
available for chemical treatment of the coke or coal is not 
a large one, being in normal times merely the difference 
between the selling price of the ordinary quality coke 
and that of the best Durham product. With regard to 
what are now matters of ancient history, it hardly suggests 
itself as of suflicient importance or interest to give a 
résumé of the various processes which have been from 
time. to time advanced to effect this desulphurisation. 
Seeing that it is well nigh thirty years since A. Philippart, 
a Belgian engineer, published in the Revue Univ. des 
Mines his paper condemning the various processes known 
at that time as impracticable for adoption in practice, it 
might be expected that similar reports more up-to-date 
should exist for the guidance of fresh workers: in the 
field. We, however, know of no such reports, though the 
confessedly incomplete nature of our search for them 
precludes us from saying that any such do not exist. 
That colliery proprietors in certain of the Midland coal- 
fields would be only too glad to hear of any process by 
which they could reduce the percentage of sulphur in 
their coke to something about the 1 per cent. of the inid- 
Durham seams is a iact of which we have plenty of 
evidence, though it must be said that the great rush of 
business which the makers of blast furnace and foundry 
coke in the Midlands have experienced this year has 
tended to make the question of quality less acute than. if 
a different set of conditions had prevailed. The object of 
the purification processes generally has not been so 
much to remove the sulphur, or even to reduce its 
quantity, but rather to convert it into a less harmful 
form than that of iron pyrites, which, as is well known, 
is the shape in which the great bulk of the sulphur in coal 
exists. ‘I'rue, there is a certain amount of organic 
sulphur, about which we do not seem to know anything 
yet with certainty, and there is also the sulphur some- 
times present as sulphate of lime or gypsum, though we, 
in common with an author who recently investigated the 
subject, are somewhat inclined to look upon this form of 
sulphur in coal as existing more in the minds of those who 
have written about it than asa matter of factto be reckoned 
with. Anyhow, if present, it is, from the smelter’s 
point of view, practically harmless, and as regards the 
organic sulphur, this would almost certainly be burned off 
during the coking process. Weare reduced, therefore, to 
the sulphur in the iron pyrites as the only form of the 
element which needs our consideration. This pyrites, 
containing two atoms of sulphur, loses one of these atoms 
during coking, and is converted thereby into ferrous 
sulphide, which is disseminated throughout the coke. 
And very uneven, too, is the distribution of this impurity, 
a fact which needs to be duly observed by the analyst, 
who, unless he works on a really average sample from 
bulk, may easily obtain very discordant results from 
fragments selected at random out of the same piece of 
coke. The same precaution, it need hardly be said, is 
imperative in laboratory tests to remove sulphur from 
coke. 

Probably the only one of the various processes referred 
to by Philippart which has survived to the present day, 
or ever had any regular application, is that in which the 
coal is mixed with lime previous to coking,- the- object 
being to convert the pyritous pag 00 into-sulphate of 
lime. Whether this reaction is brought about:to any 
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great extent seems, however, somewhat open to: doubt, 
for we have examined coke made from limed coal, and 
found the bulk of the sulphur in the usual form of sul- 
phide of iron, though, in the light of what we have said 
above as to the difficulty in obtaining accuracy at the 
hands of labourers, it is possible that the particular piece 
of coke examined had been produced from a portion of 
coal not properly treated. We refrain, therefore, from 
expressing any decided opinion as to the real efficiency 
of the lime process. That there is faith in it in 
some quarters is evident from the fact that it is in 
regular use, though whether this use is at 
general or extensive is a matter in which we have not the 
necessary data to enable us to speak with any authority. 
The general opinion held by engineers and experts on the 
question is that any chemical treatment must be in- 
adequate, and that salvation lies only in the way of 
improved washing plant. In the case of one important 
pe“ of which we have special knowledge, the coal- 
washing plant was miserably inefficient, and it caused us 
no surprise to hear that complaints were frequent and 
loud as to the amount of sulphur the coke contained. A 
radical alteration in the washing process in the way of 
substituting the most modern plant for that of an anti- 
quated type will, there can be no doubt, cause the com- 

Jaints as to sulphur and ash to be reduced toa minimum. 
Where the coal is imperfectly washed the sulphur and 
ash, if present in at all large quantities, will combine 
together in the oven, forming a peculiar slag, which 
naturally detracts from the value of the coke. More 
especially is this impurity noticeable where the coke is 
used for firing the ~~ in the crucible process of steel- 
making; it not only breaks down sooner, but has a 
tendency to attack the material of which the crucibles 
are composed. A good deal of trouble has been ex- 
perienced at one time or another from this cause; but 
there can be little doubt that there would be no further 
complaints of the sort if care were taken to wash the coal 
properly. That, in the words of a prominent colliery 
proprietor, there is a fortune in store for the inventor of 
a satisfactory process of desulphurising coke goes almost 
without saying; but it seems rather a question how far 
the impecunious inventor will be well advised in prosecut- 
ing the search for this thread of Ariadne. It has proved 
elusive in the past, and though the mere fact of the 
failures of previous workers in the field should not have 
weight with new aspirants for honours, yet it behoves 
the latter to take thought before launching out into ex- 
— of time and money. Experiments on a fairly 
arge scale must of necessity be carried out before the 
value of a process can be gauged, and it is here 
that the assistance of the capitalist will be found 
necessary, and the inventor is apt to come off second 
best should success be attained. The cardinal difficulty 
about our problem seems to be the dissemination 
of the impurity in a finely divided state throughout 
the coke. Any chemical treatment to be effective 
requires, therefore, that the coke be ground to a powder 
just the form in which it would be least applicable for 
its several uses. Thus at the outset we are face to face 
with a difficulty which it would seem is insuperable as 
far as dealing with the finished coke is concerned. As 
concerns treatment of the coal before coking, the matter 
does not present itself in so serious a light, though we 
are far fronr wishing to be understood as saying that it is 
not beset with difficulties. It will hardly be disputed 
that there is real reason for the tribulation of spirit and 
despair of the faint-hearted over the obstacles which 
have been mentioned as obstructing the inventor's pro- 
gress, and, looking at all the facts of the case as the 
present themselves to us, we cannot say that we look 
forward with any degree of confidence to the solution of 
the problem being brought about in the immediate 
future. We may seem to speak in too pessimistic a tone, 
and to regard in too light a manner the results obtained 
in the laboratory of the scientist, but in cases of this 
sort the sole standard by which judgment can be given 
is that of “efficiency and economy on the large scale,” 
and any failure in this respect will reduce the inventor's 
hopes of profit to a minimum, though it need not deprive 
him of the honour due to him as a patient investigator in 
difficult, paths. We are not minded here to express any 
opinion upon the relative values of the various coal wash- 
ing machines, or rather systems, which are now on the 
market, but it must not be overlooked that a system 
which has proved highly successful at one colliery may 
turn out a comparative failure when dealing with the 
product of a different seam, a great deal depending upon 
whether the impurities to be removed are much denser 
than the coal, or, like the carbonaceous shales, are ap- 
proximately of the same density. This applies with 
more force to the question of ash rather than to that of 
sulphur, as the bulk of the sulphur, as we have already 
seen, is in the form of pyrites, which is denser than the 
coal. The actual extent to which this pyrites can be 
removed by washing seems to depend to some extent 
upon the nature and quantity of the other impurities 
that may be in conjunction with it; and figures have 
been published showing that in some cases the most 
elaborate washing machinery could do no more in the 
way of reducing the total sulphur than had been pre- 
viously done by a primitive and admittedly imperfect 
system. We understand that a new system which has 
pe eminently successful on the Continent has recently 

en erected at a considerable outlay at a colliery in the 
North of England to wash coal for coking purposes; and 
it would be of much interest if some detailed results of 
the working, compared with what was obtained with the 
discarded process, were available for the guidance of 
others who are interested in the subject on which we 
have seen fit to offer a few, and, we fear, rather discon- 
nected remarks this week. 


Last year 308,000 tons of timber were shipped from 
Dantzig, as against 26,000 tons in 1898. ‘The timber trade of this 
port was never so flourishing. 


LONG-DISTANCE RAILWAY RUNS. 


Tue publication in a non-technical journal of some 
tables, instituting comparisons between the fastest trains 
on British, French, and United States railways, having 
attracted considerable attention, it is here proposed to 
supplement those statistics by others, which will reveal 
our own railway enterprise in a more favourable light. 

The tables given below are concerned solely with long- 
distance runs, of 100 miles and upwards in length, 
throughout the railway systems of the three countries 
enumerated. It will be seen that in this respect British 
railways stand a head and shoulders above their French 
and American contemporaries, for British express train 
services have not only a far larger number of such per- 
formances to their credit, but the runs themselves are of 
greater length, and the rates of speed at which they are 
accomplished average higher. It has been decided to 
treat only of runs performed in ordinary daily service, 
which means that a few English and French trains run- 
ning once or twice a week—principally in connection with 
steamer sailings—are excluded. Falling within this. 
category, for example, there are the North-Western Com- 
pany’s American boat specials, which run twice or thrice 
a week in either direction. These trains do not stop 
between Euston and Liverpool—Edgehill—accomplishing 
this distance of 193} miles in 3 h. 45 min.; rate of speed, 
51°6 miles per hour. Again, between Paris and Calais 
there are the runs of the Marseilles and Brindisi 
expresses, on Wednesdays and Fridays respectively, 
omitted. 

British Railways. 
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ag 

BE 

? 
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Miles 

194 | Paddington and Exeter 


158 | Eustonand Crewe 
1524 | Willesden and Crewe ... ... 
143 | Newport and Paddington ... 
Crewe and Carlisle 


Stoke and Willesden ... 

1334 | Euston and Stafford ... ... 2. ... 

131 | Liverpool-street and North Walsham 

129} | Paddington and Birmingham ... 

128 | Nottingham and King’s Cross ... 

128 | Willesden and Stafford re 

1244 | Newcastle and Edinburgh ... 

124 | St. Pancras and Nottingham 

1 Penrith and Crewe... ... ... 

121? | Yarmouth and Liverpool-street... 
Paddington and Worcester... 

120 | King’s Cross and Newark ... 

1184 | Paddington and Bristol 

1172 | Carlisle and Stirling ... ... ... 

1172 | Lowestoft and Liverpool-street... 

1123? | Leeds and Carlisle 

112 | Peterborough and York ... 

109} | Liverpool-street and Beccles 

1074 | Waterloo and Bournemouth _... 

104 Limerick Junction and Dublin ... 


1 Paddington and Bath ... 

1 Grantham and Malton... ... 

106 | Bournemouth and Vauxhall 

106 | Leamington and Paddington 

1054 | Crewe and Holyhead ... ... 

10 King’s Cross and Grantham 1 
10. Wigan and Carlisle... ... 


104 | Waterloo and Christchurch... 
103} | Glasgow (Central) and Carlisle ... 
103 | Marylebone and Leicester... ... 
12h Grantham and Finsbury Park ... . 


| Quickest journey. 


NNN NNN NE NNN NEN NNN NNN 
HORAN 


1 Carlisle and Glasgow (Eglinton-street) 
1 Edinburgh and Carlisle 


Granp Tota, British 107. 


Note.—The up and down Killarney express of the Great 
Southern and Western Company of Ireland is shown in the official 
time-tables as running the 1444 miles between Dublin and Mallow 
Junction without stopping. As a matter of fact, this excellent 
train pulls up once, if not twice, for water. This nowise detracts 
from the credit of the performance—though it renders the two 
runs ineligible for our list—as the inclusive rate of speed, 48 miles 
per hour, i$ most praiseworthy. 


America—United States Railways. 


ze 

zh) | @ 

Miles. | h. m. 

148 (New York and Troy ...| 3 | 3 00 | 49°3 |New York Cen- 
tral & Hud- 
son River 

143. |New York and 6 | 2 40 | 53°5 

143 /Toledo and Elkhart...) 2 | 3 00 | 47°6 |LakeShore and 
Michigan 

132 and Altoona} 7 | 3 00 | 44°0 |/Pennsylvania 

117. ‘Steubenville & Newark) 3 2 51 | 41°0 

117. |Tyrone and Harrisburg] 1 | 2 53 | 40°5 

117 (Chicago and Logansport; 2 | 3 00 | 39°0 

116°9 |Altoona and Pittsburg .| 3 | 3 10 | 36°9 

116°0 |Wilmington and Jersey 

112°5 (E. Liberty) 

and Altoona... 3 | 2 52 | 39°2 
106 ‘Alexandria and Char- 

lottesville ... ... ...| 6 | 2 31 | 42°0 |Southern 
106 Alliance and Crestline...| 2 | 2 42 | 39°2 |Pennsylvania 
105: 25 Philadelphia and Harris- 

104 Jervis and Susque- 

hanna... ... ... 1 | 2 55 | 35°6 |Erie 


Granp TotaL, Unrtep States Ramways, 47. 
Nore.—Many of the American runs are punctuated by conditional 
stops, but these are not reckoned, 


The New York Central, and Pennsylvania, and Lake 


Shore companies, if not others, have adopted the “ pick- 
up” water troughs. 
French Railways. 


= | 
Between. 53 | Company. 
| 
Miles. 
1854 |Paris and Calais Pier ....| 2 | 3 53 (Northern 
1474 |Chartres and Thouars ...| 2 | 3 07 | 47°3 State Railways 
1 Paris and Feignies... 2 | 2 51} 50°2 |Northern 
1 Paris and Trouville 2 | 3 42 | 36°8 Western 
124 |Chartres and Saumur ...| 2 | 3 12 | 38°7 State Railways 
119} |Parisand Arras ... ...| 1 | 210) 55°0 Northern 
1124 [Belfort and Chaumont.,.| 3 | 2 20 | 48°2 |Eastern 
1074 |Paris and Chalons... 2 | 2 11 | 49°2 |Eastern 
104 |Calais Pier and Amiens ..| 1 .| 1 57 | 53°3 Northern 
1033 |Paris and Troyes ... ...| 6 | 2 07 | 49°0 Eastern 
102 |Calais Town and Amiens} 2 | 2 02 | 50°1 Northern 


Granp ToTaL FreNcH RaiLways, 25. 


Several of the French runs enumerated must be taken 
with reserve. Only one company, the Northern, has 
adopted the pick-up water troughs, and these -have only 
recently been laid down on the Paris-Calais main line, 
near Abbéville, in order to admit of the English boat ex- 
presses performing this fine break of 185} miles. There- 
fore it is extremely doubtful whether the three runs that 
immediately follow are accomplished without an inter- 
mediate halt for water. However, in order to be 
scrupulously fair, the French railways are given the 
benefit of the doubt. 

All three tables have been compiled from the summer 
time-tables of 1900. 


HOPPER DREDGER LA PUISSANTE. 


Tur hopper dredger La Puissante, launched on July 12th by 
William Simons and Co., Limited, of Renfrew, and to 
which we referred in our issue of the 17th inst., is the 
largest dredger of the stern-well bucket type—of which type, 
it may be remarked, Simons and Co. are the inventors and 
first constructors—hitherto produced in this or any other 
country. This notable vessel has been constructed to the 
order of the Suez Canal Company for the;improvement of 
Port Said Roads. The next in size and carrying capacity to 
La Puissante is the stern-well dredger Percy Sanderson, con- 
structed by the same builders in 1894 for the European Com- 
mission of the Danube. 

La Puissante was named at launching by Madame 
Laroche, wife of M. Charles Laroche, the resident super- 
intendent for the Suez Canal Company. We give sectional 


Vertical Fenders 


plans and an engraving of her on pp. 231 and 240. She is of the 
following leading dimensions:—Length on deck line, 275ft., 
and between perpendiculars, 266ft.; breadth moulded, 47ft. ; 
depth moulded, 19ft.; hopper capacity, including coamings, 
2200 tons of dredgings; draught loaded, 16ft. 5in. Her 
maximum dredging depth is 40ft., while the minimum 
dredging depth is only limited by the vessel’s draught ; that 
is to say, she can cut her own way. The bucket ladder, 
working through the well in the stern of the vessel, weighs, 
with buckets—but exclusive of any dredgings—120 tons. 
The buckets are unusually large, each having a capacity of 
30 cubic feet; and although the contract dredging capacity 
was only 1150 tons per hour, these proved themselves on 
trial capable of raising 1600 tons per hour. 

The hull, constructed of mild steel, is divided into thirteen 
water-tight compartments by means of eight transverse bulk- 
heads carried up to the main deck. The hopper space is one 
large compartment placed amidships and forward of the 
ladder well and engine and boiler spaces, thus obviating the 
necessity of having long tunnel shafting through the hopper. 
The hopper doors are built of steel channels, plated top and 
bottom, and filled in solid with greenheart. The hopper 
door winches are arranged to be worked by either steam or 
hand power, and friction gear is provided to prevent accidents 
should the doors by any chance get fouled. The chains for 
lowering and closing the hopper doors are carried over large 
pulleys fixed in wrought iron brackets having regulating 
screws, the whole being carried on cross and fore and aft 
girders. All the lifting gear for the hopper doors is under the 
control of one man stationed on deck. ; 

For altering the trim of the vessel a trimming tank is 
fitted forward, and four independent ballast tanks are pro- 
vided, built into the structure of the vessel, two at each 
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side of the hopperspace. Allare provided with the usual piping 
for rapid filling and emptying. Accommodation is provided 
at the fore end for officers and superintendents, handsomely 
fitted up, and at each side of the well for the crew, consisting 
of native as well as European quarters. There isa complete 
installation of the electric light throughout, and the vessel 
has powerful combined steam and hand steering gear. 
Bunker accommodation is provided for 80 tons of coal, and 
there are independent tanks for petroleum fuel. Efficient 
ventilation and lighting is provided by large cowl ventilators 
and sidelights in all cabins and engine and boiler spaces, all 
the compartments having lofty ceilings, and are specially de- 
signed for comfort in a hot climate. 

The propelling power of La Puissante is provided by two 
sets of independent compound triple-expansion surface-con- 
densing engines of a combined indicated horse-power of 1800, 
supplied with steam at 1601b. working pressure, from two 
mild steel multitubular boilers. The diameters of the cylinders 
are :—High-pressure, 17in.; intermediate. 27in.; low-pressure, 
43in.; the stroke of piston being 27in. The diameter of the boilers 
is 14ft. Gin. mean, and length 11ft. Each boiler has three 
furnaces of 3ft. 8in. inside diameter. A unique feature in the 
arrangement of the machinery on a vessel of this type is that 
the boilers have one common stokehold arranged aft of the 
engine space and adjacent thereto, and both aft of the 
hopper space. With this arrangement the engineer-in- 
charge has full control of engines and boilers without requir- 
ing to goondeck. The auxiliary machinery in the engine-room 
includes separate “‘ duplex’ pump of the Blake-Knowles type 
for boiler-feeding puposes, and one large horizontal duplex 
pump of the same manufacture for ballast tank and bilge 
purposes, and also for supplying water to assist the dredged 
material along the shoots. A combined feed-heater and filter, 
also a steam starting, turning, and reversing gear, are note- 
worthy engine-room accessories. 

Each set of engines is capable of driving the buckets 
independently. The dredging gear is arranged for two speeds 
of 16 and 20 buckets per minute, and consists of steel bevel 
and spur gearing of massive design. The bucket ladder, of 
120 tons net weight, has buffer springs fitted at its upper 
end in order to lessen the shock when working in a seaway. 
The ladder is suspended from the sheers by a 10-sheave wire- 
rope purchase. Powerful hoisting gear, fitted with friction- 
brake apparatus for hoisting and lowering, is arranged to raise 
the ladder at two speeds, one of 7ft. and the other of 13ft. per 
minute, from large independent steam engines. 

For manceuvring the dredger a combined winch and wind- 
lass is fitted forward, and a specially powerful and very 
massive winch is provided aft. Each winch has two speeds, 
one for dredging and one for taking in slack chain. Two 
wide shoots, having hinged doors at intervals for the even 
distribution of the dredged material in the hopper, are pro- 
vided, and barges can also be loaded on either side by means 
of shoots having steam purchase for raising and lowering. 

The hull, engines, boilers, &c., of La Puissante have all been 
constructed under Bureau Veritas special survey. Our refer- 
ence to the vessel in our issue for the 17th ult. gave the 
results of the exhaustive series of speed and dredging trials, 
which were completed on the Clyde on the 27th of July, and 
these need not here be recapitulated. Suffice it to say, the 
contract speed was 9 knots, and the result showed a speed of 
9? knots; and while the contract dredging capacity was 
1150 tons per hour, the result of the extended trials showed 
1600 tons per hour. In addition to the measured mile trials, 
a six hours’ steaming trial was gone through, and the con- 
tract rate of speed maintained, the coal consumption for this 
period being 1°66 lb. per ILH.P. per hour. The vessel arrived 
at Port Said on the 27th ult. all well, after a very speedy 
passage of sixteen days from the Clyde. 


CUTTING STEEL AT 150rt. PER MINUTE. 


Tue Bethlehem Steel Co., of South Bethlehem, Pa., is doing 
some remarkable work in the way of cutting steel at the Vin- 
cennes annexe, Paris Exhibition. They show a steel roll being 
turned in a lathe in order to illustrate the quality of the steel 
from which the cutting tool is made. The tool is in the shape of 
a chisel, with the end turned upwards, and curving away from 
the point in such a way as to give an angular cut to the roll. 
The efticiency of the tool lies not so much in the shape of the 
cutting edge or the composition of the steel, as in the special 
treatment to which the metal is subjected. The process of 
treatment is the invention of F. W. Taylor and Maunsel 
White, employés of the Bethlehem Steel Company, and it 
imparts such an extraordinary toughness to the steel that the 
tool will work dry at a very high temperature, and, in fact, 
will perform equally well when red-hot as when cold. Great 
secrecy is naturally observed as to the details of this process, 
but we gather that it is a system of tempering the metal 
through the mass which gives the steel a special toughness 
without apparently increasing the hardness to any great 
extent. Even when treated in this way the steel can be 
wrought in any desired form, but the usual practice is to 
work up the steel first, and treat it by the new process after- 
wards. The cutting tool shown is toughened for 3in. or 4in. 
from the point. That its efficiency does not depend upon 
any exceptional hardness is proved by the fact that it can be 
touched by the file in the same way as ordinary hard steel 
which has not been case-hardened, and a new tool is just as 
susceptible to the file as one which has been working ata 
high temperature. 

The mijd steel roll operated on has a length of 10ft., and 
at the tinte of our visit the diameter had been reduced by 
repeated turnings to about 23in. The roll is turned at a 
speed to allow of the tool cutting at the rate of 150ft.a 
minute with a depth of cut of ,‘,in. and a feed of 7;in. This 
has been adopted as a standard cut as representing the 
average in general practice. The triangular section turnings 
peel off in a continuous length, and are broken by blows, and 
fall into a scrap-box underneath. Working perfectly dry, the 
edge of the tool became cherry red after a few revolutions of 
the roll, and continued to operate for about ten minutes with- 
out the slightest falling off in efficiency. The edge of the 
tool was then just as sharp as a new one. The value of this 
process lies, of course, in its adaptability to the engineering 
shop, where it will enormously increase the amount of 
work done, and result in a corresponding reduction in time 
and working cost. It is claimed that while a tool treated 
by the Taylor-White process will cut mild steel at the rate of 
150ft. a minute, the rate of cutting medium hard steel is 
60ft., and of very hard steel 15ft. During the twelvemonth 
that the tools have been in practical use in the three machine 
shops of the Bethlehem Steel Company, where a consider- 
able quantity of guns, armour plates, and marine shafting 
are manufactured, the average cutting speed per minute has 


it is said, been increased from 9ft. to 25ft., the average 
depth of cut from °23in. to ‘3in., and the average feed from 
‘O7in. to -087in. The average quantity of metal removed 
per hour has augmented from 31°181b. to 137°31b., thus 
showing a gain in actual work of 340 per cent. The firm 
show several specimens of turnings obtained from different 
classes of work. One of them is from an armour plate, 
which was cut at the rate of 32ft. per minute, with-a feed 
of 68in. an hour. The amount of metal removed was 
1000 1b. an hour. The tools lasted from ten to twelve hours 
without re-grinding. The thread of an armour plate bolt, 
88in. in diameter, is cut with the use of oil in eight minutes, 
whereas an ordinary steel tool takes one hour and thirty 
minutes to do the work. 


THE TREATMENT OF LEEDS SEWAGE. 


Tur Sewage Committee of the Leeds Corporation have 
drawn up an interim report on the experiments which they 
have been carrying out for some time at Knostrap. Leeds 
contains within an area of 21,572 acres an estimated popula- 
tion of 420,000. It is a hilly district, varying in elevation from 
70ft. above the sea at the River Aire to over 500ft., and the 
whole of the city, with the exception of Rodley and a portion 
of Bramley, is comprised in one sewerage system, of which 
the outfall is the Thorp Mill pool at Knostrap, two and a-half 
miles from the Town Hall; the dry weather flow averaging 16 
million gallons in twenty-four hours. Most of the trade 
liquid refuse finds its way into the sewers. Some of the 
effluents are of large volume, seriously affecting the treat- 
ment of the sewage—as, for instance, those from tanneries, 
wool-scouring and dyeing, copper and galvanising works. The 
total length of sewers is about 416 miles. The present 
method of sewage treatment, viz., precipitation by lime, was 
adopted in 1874; but it has proved inefficient, and the West 
Riding Rivers Board put considerable pressure on the Cor- 
poration to improve the treatment at Knostrap, and to 
devise a more satisfactory scheme for dealing with the sewage 
of the whole city. 

Accordingly, in 1897 the Council, as a provisional measure 
pending the settlement of a general scheme, sanctioned the 
expenditure of £28,000 for the building of seven new precipi- 
tation tanks, having an area of two acres and a capacity of 
3,000,000 gallons. The effect had been to produce a better 
effluent—an effluent from which the larger portion of the 
solid matter in suspension had been removed; but at the 
cost of a much larger production of sludge, over 400 tons a 
day. It was found impracticable to deal with this huge amount 
of sludge on the present site, and therefore it had not been 
possible to utilise all the settling tanks. ‘With those actually 
in use some 300 tons were produced, and it was with difficulty 
that farmers could be induced to cart it away for manure. 
Accordingly, it was recognised that further purification was 
necessary. Broad irrigation was considered, but the amount 
of land required put this method out of the running at once. 
Then lime precipitation, followed by land filtration, which 
would require between 400 and 500 acres of land, was con- 
sidered and rejected. 

About the end of 1896 the committee’s attention was 
drawn to the artificial filtration process in use at Barking and 
Sutton. It was seen that the treatment of sewage resolved 
itself into two parts:—(1) Dealing with matters in suspen- 
sion ; (2) dealing with matters in solution. Chemical pre- 
cipitation was concerned mostly with the first, and in actual 
practice accomplished Jittle in regard to the second. The 
object of the experiments which had been carried out by the 
committee was (1) a higher degree of purification than 
could be obtained by mere precipitation, with or without 
chemicals ; (2) to see how far it might be possible by bacterial 
action to do away with sludge production, or, at least, reduce 
it. Artificial filtration was found to bring about the purifi- 
cation of between 75 and 95 per cent., but was more effective 
in regard to matters in solution than those in suspension. 
The experience gained in the period of over two years, during 
which Leeds sewage had been treated in contact beds, 
showed that these beds produced variable but very good 
effluents, whether from crude, screened, or partially settled 
sewage—much superior to those resulting from lime precipi- 
tation. The chemical analysis gave a result generally well 
within the limit which in recent years had been accepted by 
the Lancashire and Yorkshire Rivers Boards as a provisional 
standard of purity for effluents going into a stream not used 
for drinking purposes. 

The general conclusion in reference to the experiments at 
Leeds with contact beds was that, in the conditions and in 
the material used, it was found impracticable to deal with 
the crude and partially settled sewage, not because good 
effluents could not be obtained, but because the capacity of 
the rough beds could not be maintained, and when accumu- 
lations arose a large part of them could not be consumed by 
resting the beds. If, therefore, contact beds were to be 
used the problem would be (1) to find material of sufficiently 
even size not liable to degradation; (2) to reduce, as far as 
possible, the solid matter put on to the rough beds; and (3) 
to exclude and treat separately all iron liquors. As it was, 
it was found impossible to deal with crude sewage on contact 
beds without rapid sludging up of the rough beds. Experi- 
ments were tried with closed and open septic tanks as a 
process preparatory to filtration, by which the bulk of the 
solids in suspension might be kept off the bed, and probably 
to a great extent dissolved in the tanks. 

The first open septic tank had an area of 6000 square feet 
and a capacity of 250,000 gallons. The flow through the tank 
was such that it would fill in twenty-four hours. With regard 
to the question of septic tanks—as to whether they should be 
closed or not—the experience of Leeds showed that better 
results were obtained from the closed septic tanks than were 
yet obtained from open ones, and that the scum which forms 
on septic tanks itself soon gave a cheap roof, mainly of value 
in preserving heat in the sewage—the floating surface being 
a bad conductor. In the open tanks the gases produced were 
for the most part inodorous and inappreciable, by reason of 
the Leeds sewage being diluted by large additions of trade 
effluents. The effluents from open and closed septic tanks 
were identical, and there was no distinct difference from the 
chemical point of view. 

There were considerable advantages from the use of septic 
tanks—(1) the production of a practically uniform effluent 
from sewage of such varying composition as that of Leeds ; 
(2) the digestion of part of the solids in suspension, amount- 
ing at Leeds to about 40 per cent. of those originally in the 
sewage; and (3) the anaérobic putrefaction which took place 
in the septic tanks facilitated subsequent filtration, rendering 
the filtrate less liable to secondary putrefaction. 

Having dealt with the double contact filtration of crude, 


screened, and settled sewage, and also with continuous and 
contact filtration by septic effluent, the committee investi- 
gated the difficulties of dealing by continuous filtration with 
more or less crude sewage. The experiment had not been 
carried on long enough to enable definite conclusions to be 
drawn, but it had shown that it would be possible, 
after screening out the coarser solids and the fibre, to deal 
with crude sewage in such a way as to bring out the un- 
digested solids, and to guarantee that the beds would not* 
choke up. 

In the concluding notes of the report it is stated that the 
experiments in the biological treatment showed the remark- 
able purifying effect of bacterial oxidation, and that it was 
more rapid in dealing with dissolved impurities than with 
solids in suspension. Double contact beds gave good results 
with crude sewage, and excellent results with partially 
settled sewage or with septic effluent. Single contact becs 
were insufficient for dealing with crude sewage, but gave far 
better results than settled sewage used with septic effluent. 

The real difficulty with contact beds was to maintain 
capacity, the hope that accumulations would be dissolved Ly 
rest not having been fulfilled. Before finally abandoning 
contact beds, however, it is proposed to try experiments with 
beds so constructed that they will pass out undigested 
matters with the effluent. Continuous filtration on fine 
beds appeared to be impracticable on account of rapid 
choking; but over very coarse material septic effluent, and 
fine sewage had given interesting and remarkable results. 

It had been found practicable to work coarse continuous 
beds 10ft. deep at the rate of 200 gallons per square yard, cr 
1,000,000 gallons per acre per day for septiceffluent. At this 
rate results giving over 90 per cent. purification were obtained, 
and although some solids were retained in the ‘filter, thy 
could be washed out by the increased flow naturally arisi: g 
with storm dilution. This possibility of dealing with storm 
waters was an important feature of the system. ie 

Neither continuous nor intermittent filtration gave rise to 
any evil odours, and both gave excellent results on analysis, 
and the effluents improved with keeping. From the bacterio- 
logical point of view, however, all the filtrate contained a 
larger number of bacteria than the standard of numbers 
allowed for drinking waters. This objection was not: very 
material, and, indeed, the presence of bacteria in the filter 
might be looked upon as an active element in further purifi- 
cation. In the case of Leeds, where the purified sewage passed 
into a stream which would scarcely at any time be brought to 
safe drinkable condition, the presence of considerable 
numbers of bacteria was not an objectionable feature. 


DOCKYARD NOTES. 


Tue American cruisers Atlanta and Boston have been re- 
constructed. The military tops and brig rig are gone; they 
now carry only one top, low on the foremast, and have a 
schooner rig. The old 8in. guns, in echelon fore and aft, have 
been converted into quick-firers, the smaller guns have been 
replaced by new quick-firing pieces. The Cincinnati is now 
in hand for alterations more or less after the same model. 
The Chicago, Raleigh, and San Francisco are now all rigged 
as the Boston, this rig having apparently been decided on as 
the uniform one for United States cruisers. 


Tue advantages of a uniform rig are, of course, obvious. It 
is always useful to be able to tell at a glance whether a 
stranger is friend or foe. In the recent naval manceuvres 
both sides were at some pains to have a distinctive mark, and 
all Admiral Rawson’s cruisers knew each other by the derrick 
at the main being topped at an angle of 45 deg. In tke 
opposing fleet every cruiser carried two yards on the forematt 
and one only on the main. Ina war, of course, there would 
be differences of construction between the ships of the bel- 
ligerents; but even so, a uniform rig has distinct advantagés. 


On her measured mile full-speed trials the destroyer Viper has 
several times exceeded 35 knots; and so for practical pur- 
poses may be considered a 35-knotter. This destroyer, by 
the way, is very easily to be recognised, not only by the great 
girth of her funnels and the huge ventilators between them, 
but also by her mast, which is very close before the fore 
funnel. 


Tuer Eclipse second-class cruiser has come home and is 
now preparing to pay off at Portsmouth. She was relieved 
on the Kast Indian station by the Highflyer, one of th 
Belleville boilered cruisers. 


ApmrraAL Sir C. F. Hora takes over the post of Com- 
mander-in-Chief at Portsmouth on October 3rd. 


Tue French torpilleur-de-haut mer Bouet-Villaumez has 
been wrecked by running aground. All the crew were saved. 
Some hopes of raising the boat are entertained ; but, as a 
rule, torpedo boats will not stand the pressure after sinking 
to any depth. The Argentine Yarrow-built destroyer Santa 
Fé is the only case we recollect of a sunk torpedo craft being 
recovered and restored to original trim. Usually, if the boat 
is recovered at all, she is too damaged to be of much service. 
With ships, of course, the reverse is fairly common ; the 
Howe, Sultan, Richelieu, Texas, Fu So, Aquidaban, are a 
few instances. Of these the Richelieu foundered after being 
burned, and the Aquidaban was sunk by a torpedc. 


THE “ mystery” in connection with the grounding of the: 
Japanese battleship Asahi on Southsea beach is now supposed 
to have leaked out. The tide was running out at 44 knots, 
and the ship had only steam for four knots. So, at least, says: 
naval gossip, and probably the truth is somewhere in this. 
direction. The story of the broken-down steering gear, or’ 
defective engines, was absolute nonsense. It is curious that 
the real reason of a mishap to the largest battleship in the: 
world should have been kept so secret. 


Tuer Japanese cruiser Idzumo is now very nearly completed. 
This leaves only the Iwate and Hatsuse at Elswick, and the: 
Mikasa at Vickers. The officers for the Mikasa have, by the: 
way, just reached England. 


Tue Furious has made an average of 124-7 tons at coaling: 
ship—a wonderful amount for a cruiser, and a good one for a: 
battleship. It appears that the Arrogant, her sister, claims: 
a similar average, but questions have been raised as to the: 
exactness of the figures. In any case, anything over 100 tons: 
is excellent for a cruiser. e4 


Tux order for the Essex’s machinery has been placed wi* 
John Brown and Co., of Clydebank. 
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THE ENGINEER. 


THE PARIS EXHIBITION. 


BORSIG LOCOMOTIVE, WITH SUPERHEATER. 


Tue Paris Exhibition gives evidence of the remarkable 
activity among continental engineers: in the develop- 
ment of the use of superheated steam. The aim of 
these efforts is, of course, to avoid the immense losses 
due to cylinder condensation. The seriousness of these 
losses was probably first fully established in England; 
but the efficacy of the cure of the evil by means of 
superheating has been practically proved chiefly through 
the enterprise and intelligence of Wilhelm Schmidt, of 
Kassel, whose success in this direction is already well 
known and recognised in England, and whose patents 
are now being worked by many different firms in various 
European countries. 

One of the Borsig locomotives in the Vincennes Exhi- 
bition is fitted with a superheater constructed under the 
Schmidt patent. Cylinder condensation, perhaps, is 
more destructive of economy in locomotives than in any 
other kind of high-class steam engine—that is, there is 
more of it, and it is more difficult to avoid in locomotives 
than in other engines. It follows that this new advance 
in the direction of superheating is of interest par e.xcel- 
lence to locomotive builders. The first locomotive with a 


use of coal and steam. Many of the attempts at com- 
pound locomotive construction have been in the form of 
two-cylinder engines; and the dissymmetry of form and 
weight, and the great deviations from uniformity of turn- 
ing moment, especially under light loads, are assuredly 
more objectionable in locomotives than in any other 
steam engines. The American four-cylinder compounds 
escape these disadvantages, but on the bulk of the rail- 
ways of the world there is no room for them, the tunnel 
widths and head clearances opposing insurmountable 
difficulties in the path of the designer. 

Thus the aim of Herr Borsig in the present engine is 
to demonstrate that by the help of an efficient super- 
heater a powerful locomotive can be obtained pach 
discharging the heaviest duties imposed by modern ex- 
press traffic, and yet preserving in its construction 
all the simplicity, the easy running, and the facilities 
for cleaning and maintenance belonging to the engines 
now out of date because of their inability to cope with 
modern demands. The engine isa twin-cylinder express, 
single-expansion, with cranks at 90deg., and two axles 
coupled. 

Figs. 1, 2, and 3 show the construction in detail. Fig.1 
is a section through the smoke-box and the superheater 
looking backwards. Fig. 2 is a sectional plan of the smoke- 
box and superheater, the section being taken near the top 


and displacing a certain number of the ordinary fire 
tubes. The surface of this tube acts as steaming surface, 
because the tube runs through the water space; but the 
way is so free that the hot gases give up comparatively 
little of their heat in traversing it. The tube discharges 
into the base of the smoke-box, and a prolongation of it is 
formed throughout the length of the smoke-box by the 
arching upwards of the bottom part of a steel-plate lining 
inserted in the smoke-box. The smoke-box, which is 
5ft. lin. long, ‘has an outside shell of 5ft. Tin. inside 
diameter, and an extra inside shell or lining of 4ft. 4in. 
diameter. The radial thickness between these is thus 
189 mm. = 7}in. The space between them forms 
the superheating chamber. ‘he upper édges of the inner 
lining turn upwards to meet the outer shell at a 
distance of 3ft. 9in. apart, thus forming a gap through 
which the chimney passes. This gap is rectangular 
in plan, and along its two locigitudinal edges are placed 
on top of the shell two steam boxes C C, Fig. 1, each of 
rectangular cross section. In the sides of the gap formed 
by the top edges of the inner lining there are a number 
of port holes covered by flap valves. These flaps are 
geared together, and are closed or more or less opened at 
will from the driving platform by a suitable linkage. 
When closed the circulation of furnace gas through the 
superheating chamber is stopped, and it can be regulated 


2. 


SSHMIDT’S SUPERHEATER FITTED TO A BORSIG LOCOMOTIVE 


superheater seems to have been built about two years 
ago at the Vulean Works in Stettin. It is an express 
running on the Hanover line, and, considering that it was 
the first experimental machine built, the results are said 
to be satisfactory in a high degree. A second improved 
one followed, and the locomotive we illustrate in this 
issue is a third, in which the experience gained by the 
use of the first two on the line was fully utilised in the 
careful design of all such details as are dependent on, or 
are influenced by, the superheating. It was built by A. 
Borsig, of Berlin, for the Prussian State Railways. 
Before bringing it to Paris there was no time to submit 
it to extensive running trials. But, grounding themselves 
on the work done by the two above-mentioned experi- 
mental engines, and on the improvements in construction 
which have been embodied in the new locomotive, the 
makers are confident that the advantages obtained in it 
by the superheater will exceed 33 per cent. augmentation 
of boiler horse-power without material increase of size of 
boiler, 25 per cent. saving in the coal bill, and 33 per 
cent. diminution in the amount of water used. 

Although it is evident that the advantages to be gained 
from superheating are probably as great—irider some 
conditions certainly greater—in compound than in single- 
expansion engines, still in respect of locomotives the 
present efforts are all in the direction of using supeérheat 
as a means of avoiding the complications and many other 
inevitable disadvantages of compound engines in locomo- 
tives, and yet attaining equal or superior economy in the 


of the barrel. Fig. 8 is an outside view of the smoke- 
box and superheater looking backward, and with the front 
door removed. 

It will be seen that there are two driving axles coupled 
and a four-wheeled bogie. The drivers are 6ft. 6in. in 
diameter, and their axles 8ft. 6jin. apart. The wheel 
base of the bogie is 7ft. 24in., and the distance from 
front driver to rear bogie wheel is 8ft. 64in.; the total 
wheel base is 24ft. 3hin. The leading wheels are 3ft. 3}in. 
diameter. The gauge is 4ft. 8}in. There are two outside 
cylinders 20in. diameter by 24in. stroke. The working 
pressure is 170]b., and the heating surface, exclusive of 
super - heating tubes, 1167 square feet. The grate 
surface is 24} square feet. The superheating surface is 
801 square feet, being thus just over a quarter of the 
ordinary steaming surface. Empty, the locomotive 
weighs 51 tons and about 56 tons in running trim.: About 
81 tons comes upon the driving wheels. 

The fire-box is of ordinary construction ; in fact, the 
locomotive is throughout of the standard Prussian State 
Railways pattern for two-cylinder expresses, except in so 
far as it has been modified to introduce the superheater. 
~ The leading principle of this superheater is that its 
heating surface is traversed by a portion of the furnace 
gases fresh from the furnace, which has not been cooled 
by traversing any of the ordinary steaming surface. As 
the superheater-is placed in the smoke-box, a free passage 


from the fire-box is provided in the shape of a tube A, | 
10in. in diameter, running along the bottom of the barrel 


as desired by opening them more or less. Without 
moving the flaps, also, there is in a certain degree an 
automatic regulation of the flame-draught through the 
superheater, because this draught depends on the 
vacuum at the chimney base in the smoke-box, and this 
vacuum is greater the more horse-power is being 
developed in the cylinders and the greater the exhaust 
discharge at the blast nozzle. On the other hand, in 
order to preserve the tubes of the superheater from over- 
heating and burning, when the variable exhaust is 
closed, the above flap valves are closed, the two 
being so linked together as to prevent the driver using 
the high-pressure blast and the superheater at the same 
time. 

The superheating chamber between inner and outer 
smoke-box shells is filled by a nest of sixty tubes of 
l}in. outside diameter. These are ran in three 
cylindric sets, each tube being bent in the cross sectional 
plane so as to form a ring with a gap at top. The two 
top ends of*each tube are riveted into the two steam 
boxes lying right and left of the chimney. The inner 
cylindric set of twenty tubes is at the bottom bent 
upwards, so as to arch over at A, Fig. 1, the inflowing 
stream of furnace gas. The outer two sets of tubes, 
forty-in all, pass underneath this inflowing stream. 
The hot gases find their escape only by the valves 
at the top of the supérheater, 8o that they are forced to 
travel over this nest of tubes. The steam box to the 
right-hand of the stack is divided into a hinder and a 
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forward portion by a transverse diaphragm. The steam 
from-the boiler enters the hinder division, and from it 
travels downwards through thirty of the superheater 
tubes, rising again in these on the left-hand side of the 
smoke-box, and being discharged from them into the left- 
hand steam-box. This box has no transverse diaphragm, 
so that it permits the steam to pass forwards from the 
first thirty tubes into the remaining thirty. It descends 
these latter on the left-hand, thus traversing the whole 
circle of the superheating chamber a second time, and, 
rising on the right-hand of the stack, it is discharged 
into the forward division of the right-hand steam-box. 
From this it is led by a branched pipe, Fig. 3, to the two 
cylinder valve chests B B, Fig. 2. 

This superheater is said to be capable of bringing 
12-atmosphere steam up to a temperature of 330 deg. 
Cent. = 626 deg. Fah., the hot gases being estimated to 
be cooled about 800 deg. Cent. = 1470 deg. Fah., in passing 
through the superleater. No more than 300 deg. Cent. 
temperature. is ordinarily employed. The valves are 
pistons admitting on their inner edges. The valve chest 
is kept well separate from the cylinder, as is seen in 
Fig. 1; and in order to avoid its being overheated, its 
wall is deeply corrugated, this corrugation also giving it 
some freedom of expansion independent of the cylinder. 

The cylinder piston has three rings. One of these is 
a broad stiff ring, which is pressed outwards, or rather 
downwards, by internal springs on the lower half-circum- 
ference of the piston only. The function of this ring is 
to carry the weight of the piston; it is not supposed to 
act as a packing ring. On each side of it is inserted a 
light packing ring of ordinary pattern. By this device 
the packing rings are enabled to press against the cylinder 
walls with equal intensity of pressure all round the cir- 
cumference—a result which it is evidently impossible to 
obtain if the springs of the packing rings are used to 
transmit the weight of the piston to the lower side of the 
cylinder wall. The piston-rods pass through stuffing- 
boxes packed with metal rings only. The finish of the 
engines is magnificent, and the ata Aa details have been 
worked out with the utmost care. 


PRIME MOVERS AT THE PARIS EXHIBITION. 
No, VIII. 


FRENCH SECTION: BIETRIX, NICOLET, ET CIE. 


Waartever English engineers may think of French 
design in its smaller constructive details, no impartial 
observer can deny that in this Exhibition they show, as 
a general rule, high-class workmanship and nice finish. 
As we have already pointed out, extravagances of com- 
plication have also been eliminated in a very large degree. 
In these details we still frequently see a mechanical 
object accomplished by means of two pieces when one 
only would serve the purpose equally well, but there are 
probably many French engines here in which no example 
of this fault could be found, while in the majority its 


SECTION OF HIGH-PRESSURE CYLINDER 
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appearance 18 confined to a few parts instead of being 
almost characteristic of the whole, as some Britishers were 
inclined to assert it was ten or twenty years ago. Again, 
the virtue of stiffness in transmissions is much more 
generally recognised than it used to be, as also the fact 
that in mechanisms this stiffness is to be attained more by 
lessening the number of parts and the number of joints, 
than by any other means, although, of course, the putting 
the uraterial used in the right place and in the right 
shape is also an essential of efficiently stiff design. 
The supreme importance of stiffness in all kinds 
of machinery was recognised, either not at all 
or very obscurely, not only -by the French and 
Austrians, let it be frankly acknowledged, but also 
by Americans, and by—we will not insist upon this 
with disagreeable persistency—English engineers. It 


is very instructive to note that in the one item of stiff 
frames the Americans, who used to be the worst sinners, 
led the way to reform in the once much-talked of 
“ straight-line” engine—the name “straight-line” has 
now disappeared under the title of ‘‘ Armington and 
Sims ’’—while we believe that the Tangyes have the 
merit of having first introduced this particular improve- 
ment into English engine practice. 

The engine of Biétrix, Nicolet, et Cie., is a good 
example of this kind of betterment in French engines 
in respect of simplicity and rigidity. It is a small engine 


SECTION OF DASHPOT 


among the giants that surround it in the Exposition, 
being of 300 brake horse-power, but the firm build up to 
1250 horse-power in the same pattern. It is a compound, 
with cylinders placed tandem. These are of 375 and 
600 mm. diameter, giving the somewhat large volumetric 
ratio 2°56, a ratio which is approximately adhered to 
throughout the series, ranging from 200 to 1200 horse- 
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ROTATING DISTRIBUTING VALVES 


power. The crosshead guides are bored out in the 
substance of the frame, a practice which has become now 
almost universal on the Continent, and which continental 
engineers ought to acknowledge is borrowed from very 
ancient Britain. The stroke is 600 mm., equal to the 
low-pressure diameter. This Biétrix, Nicolet, et Cie. 
describe as a “ short-stroke ”’ engine. They also make a 
series of long-stroke engines with the same cylinder 
diameter, but with strokes averaging 1% times the low- 
pressure diameter. In both series the mean piston 
speed is made 200 m. = 670ft. per minute, the revolu- 
tions being reduced exactly in inverse proportion to the 
stroke. They also make a series of - single-cylinder 
engines of short and long stroke, respectively about 
1} and 2 times the cylinder diameter, in which again 
the same mean piston speed is- maintained. They 
reckon their horse-power on the assumption of an initia 


steam pressure of 10 atmospheres, for which the engines 
are built, and for a total ratio of ex ion 12... 

Fig. 1 is a section of the high-pressure cylinder of the 
engine in the Exposition. A side shaft, driven by bevels 
from the crank shaft, drives a vertical spindle governor, 
and, by means of eight excentrics, drives the eight lift 
valves of the two cylinders. This doubling the number 
of excentrics actually needed to do the work is the only 
deviation noticeable in this engine from the golden rule 
of simplicity. All the valves are closed under the con- 
trol of Collmann’s oil cataract dashpot. The admission 
valves in both cylinders are closed by spring, while the 
exhausts receive a positive closing movement from the 
excentric rod. Fig. 2 gives a clear sectional illustration 
of the dashpot. As the piston P rises with the valve, 
the small valves under the ports b open, giving from the 
first free way to the downward passage of the oil. On 
the descent of P during the closure of the valve these 
ports b remain shut. The side ports ai, of which there: 
is a large number round the periphery, are wide in their 
lower parts a, and narrow in their upper partsi. Thus 
during three-quarters of the descent of the valve the 
upward passage of the oil has free way, and the 
valve falls quickly. But in the last quarter of its descent 
the oil has to force its way through the narrow slits 7, 
and thus offers a large cataract resistance to the fall of 
the valve. This destroys the generated downward mo- 
mentum by liquid viscous resistance, and the valve seats 
itself quietly and softly, or ought to do so. As previously 
mentioned, this Collmann dashpot is being adopted by a 
large number of continental firms, and now that the 


<|engines are running more frequently, one has more 


opportunity to judge of its effect. We have no doubt 
that it protects the valve seats and faces from being 


: | battered, and keeps them tight without re-dressing for a 


longer time. But as to noiselessness, we fail to observe 
any marked improvement over the plain air dashpot. 
There is, of course, a total absence of the swish of 
outflowing air; but, on the other hand, the sound pro- 
duced suggests a much harder knock, and a hard knock, 
even if it be a light one, is of all things most dis- 
liked by the intelligent engine driver. After all, the main 
object of the invention is to combine with slow final 
closing a much more rapid descent of the valve through- 
out the bulk of its travel. This means a greater falling 
momentum, and, as this greater momentum is destroyed 
in a shorter interval of time, the force needed to bring 
the valve to rest is made greater in a duplicate ratio. 
That greater force has to be exerted by the*metal of the 
bottom of the dashpot, no matter whether it be trans- 
mitted to the dashpot piston by an air cushion or an oil 
cushion, The character of the cushion does not modify 
the force that must be exerted, except indirectly, in so far 
as it changes the momentum to be stopped, and the time 
spent in the stoppage. If the Collmann dashpot does 
what it professes to do, namely, to give the valve a greater 
down velocity during the bulk of its fall, and to reduce 
the fraction of the whole time spent in bringing that 
velocity to zero, then it must of necessity give a more 
forcible and sharper blow to the base of the p at and 
its supports. This criticism is not an @ priori theoretical 
one. It has been sugzested only by listening to the new 
kind of sound produced by this gear, and by feeling the 
kind of shiver sent through the neighbouring parts of 
the frame. 

Biétrix, Nicolet, et Cie. also make engines with rotating 
conical valves. This is a device that was tried thirty 
years ago in Austria, and was, we believe, abandoned on 
account of the difficulty of hitting the mean fit which 
ensures steam tightness and yet avoids undue wear of 
the conical rubbing surfaces. It is said that they are 
now made so as to be perfectly balanced as regards steam 
pressure ; but we cannot see how this can be, as one end 
is exposed to exhaust, and the other to live steam. As 
the ports are arranged differently to other designs we 
have seen, we give four illustrations of them. Fig. 3 
shows the two reverse positions of a valve for a one- 
cylinder engine; Fig. 4 a valve for a tandem compound ; 
and Fig. 5 one for a compound with cylinders side by 
side and cranks at 90 deg. 


WHITWORTH SCHOLARSHIPS AND 
EXHIBITIONS. 

THE following is the list of candidates successful in the cvom- 
wn under the Board of Education, South Kensington, for the 

hitworth Scholarships and Exhibitions, 1900 :— 

Scholarships of £125 each—tenable for three years.—G. W. OV. 
Howe, Newcastle-on-Tyne ; H. P. Philpot, London; H. Noble, 
New Swindon ; W. M. Wallace, Crewe. 

Exhibitions of £50 each—tenable for one year.—W. Steed, Devon- 
port; C. E, Stanier, Swindon ; B. Moss, Moss Side, Manchester ; 
I. V. Robinson, West Hartlepool ; H. G. Tisdall, Bedford ; L. 
Southerns, Tipton ; C. A. mom, royce J. McCulloch, Glasgow ; 
W. P. Chandler, Aldbourne, Wilts ; C. W. Price, Devonport ; H. 
B. Matthews, Lancaster; L. G. Crawford, London; J. Wilson, 
Belfast; G. Stow, Shoreham; J. H. Dobson, Crewe; A. P. 
Simpson, Edinburgh ; F. G. Rappoport, A, 
J. Butler, Portsmouth ; A. L, Oke, Redruth; J. M. Mackintosh, 
Ardchattan, Inverness, N.B.; W. H. Cumner, Sheerness ; T. A. 
Goskar, Swansea; L. D. Coueslant, Aberdeen ; J. C. Gardner, 
Newcastle-on-Tyne ; J. C. Metcalfe ; Aberystwith ; H. Shatwell, 
Bradford ; W. A. Turnbull, Southwick, Sunderland ; J. E, Grant, 
Newburn, R. S. O. Northumberland ; A. 8. Raworth, Bolton ; H. 
H. Thorne, London, 


On August 22nd Prince Hilkoff, Minister of Ways of 
Communications, inspected at the Warsaw Station in St. Peters- 
burg the new train which has just been completed for service on 
the Trans-Baikal Railway. This train consists of five carriages, of 
which two are first-class, two are second-class, and the fifth is a 
combined saloon and dining car. The cars are connected by 
covered passages in the manner of the ‘‘ Harmonica ” cars, and are 
lighted by electricity. Each first-class coupé contains four seats, 
and, if desired, can be shut off, and thus form only seats for 
two passengers, as is the case with the cars running from the Ger- 
man frontier to St. Petersburg. The Novoe Vremya remarks, with — 
justifiable pride, that this train, replete in ¢évery comfort, has 
been turned out by the St. Petersburg Carriage Manufactory ata - 
cost of about £10,600. The Minister —- entire satisfaction 
with the new train, which was at once despatched to its destina- 
tion beyond Lake Baikal. ‘ 
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THE BRITISH ASSOCIATION.—SECTION G. 
Presidential Address by Mr. JoszrH Larmor, M.A., D,Sc., F.R.S. 


Ir is fitting that before entering upon the business of the section 
we should pause to take note e losses which our department 
of science recently sustained. The fame of Bertrand, apart 


from his official position as secretary of the French Academy: of 
Sciences, was long ago universally established by his classical 
treatise on the infinitesimal calculus ; it has been of late years sus- 
tained by the luminous exposition and searching criticism: of his 
books on the th of probability and thermodynamics and 
electricity. The debt which we owe to that other veteran, G. 
Wiedemann, both on account of his own researches, which take us 
back to the modern revival of experimental physics, and for his 
great and indispensable thesaurus of the science of electricity, can- 
not easily be overstated. By the death of Sophus Lie, following 
soon after his return toa chair in his native country Norway, we 
have lost one of the great constructive mathematicians of the 
century, who has in various directions fundamentally expanded 
the methods and conceptions of analysis by reverting to the 
fountain of direct geometrical intuition. In Italy the death of 
Beltrami has removed an investigator whose influence has been 
equally marked on the theories of transcendental geometry, and on 
the progress of mathematical physics. In our own country we 
have lost in D, E. Hughes one of the great scientific inventors of 
the age, while we specially deplore the removal in his early prime 
of one who recently been well known at these meetings, 
Thomas Preston, whose experimental investigations on the rela- 
tions between magnetism and light, combined with his great 
powers of lucid exposition, marked out for him a brilliant future. 

Perhaps the most important event of general scientific interest 
during the past year has been the definite undertaking of the great 
task of the international co-ordination of scientific literature ; and 
it may be in some measure in the prolonged conferences that were 
necessitated by that object that the recently announced inter- 
national federation of scientific academies has had its origin. In 
the important task of rendering accessible the stores of scientific 
knowledge, the British Association, and in particular this section 
of it, has played the part of pioneer. Our annual volumes have 
long been classical, through the splendid reports of the progress of 
the different branches of knowledge that have been from time to 
time contributed to them by the foremost British men of science ; 
and our work in this-direction has received the compliment of suc- 
cessful imitation by the sister associations on the Continent. 

The usual conferences connected with our department of 
scientific activity have been this year notably augmented by the 
very successful international congresses of mathematicians and of 
physicists which met a few weeks ago in Paris. The three volumes 
of reports on the progress of physical science during the last ten 

ears, for which we are indebted to the initiative of the French 
Physical Society, will provide an admirable conspectus of the 
ro trend of activity, and form a permanent record for the 

istory of our subject. 

Another very powerful auxiliary to progress is now being rapidly 
provided by the re-publication, in suitable form and within pn 
able time, of the collected works of the masters of our science. 
We have quite recently received, in a large quarto volume, the 
mass of most important unpublished work that was left behind him 
by the late Professor J. C. Adams ; the zealous care of Professor 
Sampson has worked up into order the more purely astronomical 
part of the volume ; while the great undertaking, spread over 
many years, of the complete determination of the secular change 
of the magnetic condition of the earth, for which the practical 
preparations had been set on foot by Gauss himself, has been 
prepared for the Press by Professor W.G. Adams. By the publi- 
cation of the first volume of Lord Rayleigh’s papers a series of 
memoirs which have formed a main stimulus to the progress of 
mathematical physics in this age during the past twenty years 
has become geeeealy accessible. The comple series will form 
a landmark for the end of the century that may be compared with 
Young’s ‘‘ Lectures on Natural Philosophy ” for its beginning. 

The recent reconstruction of the University of London, and the 
foundation of the University of Birmingham, will, it is to be nae 
give greater freedom to the work of our university colleges. ie 
system of examinations has formed an admirable stimulus to the 
effective ye re of that general knowledge which is a neces- 
sary of all education. So long as the examiner recognises 
that his function is a a ge and influential one, which is to 
be taken seriously from the point of view of aegrony | the teach- 
ing in places where external guidance is helpful, test a 
tion will remain a most valuable means of extending the area of 
higher education. Except for workers in rapidly progressive 
branches of technical science, a broad education seems better 
adapted to the purposes of life than special training over a narrow 
range ; and it is difficult to see how a reasonably elastic examina- 
tion test can be considered as a hardship. But the case is changed 
when preparation for a specialised scientific profession, or mastery 
of the lines of attack in an unsolved problem, is the object. The 
general education has then been presumably finished ; in expand- 
ing departments of knowledge, variety rather than uniformity of 
training should be the aim, and the genius of a great teacher 
should be allowed free play without external trammels. It would 
appear that in this aga we have recently been liable to unduly 


mix up two methods. e have been starting students on the 
special and lengthy, though very instructive, processes which are 
known as original research at an age when their time would be 


more profitably employed in rapidly acquiring a broad basis of 
knowledge. As a result, we have been extending the examination 
test from the general. knowledge to which it is admirably suited 
into the specialised activity which is best left to the stimulus of 
personal interest. Informal contact with competent advisers, 
themselves imbued with the scientific spirit, who can point 
the way towards direct appreciation of the works of the 
masters of the science is far more effective than detailed instruc- 
tion at second hand, as regards growing subjects that have not yet 
taken on an authoritative form of exposition. Fortunately, there 
seems to be now no lack of such teachers to meet the requirements 
of the technical colleges that are being established throughout the 
country. 

The famous treatise which opened the modern era by treati 
magnetism and electricity on a scientific basis appea just 
years ago. The author, William Gilbert, M.D., of Colchester, 

from the grammar school of his native town to St. John’s 
Jollege, Cambridge ; soon after taking his first degree, in 1560, he 
me a Fellow of the college, and seems to have remained in 
residence and taken part in its affairs for about ten years. All 
through his subsequent career, both at Colchester and afterwards 
at London, where he attained the highest position in his profession, 
he was an exact and diligent explorer, first of chemical and 
then of magnetic and clectric phenomena, In the words of the 
historian Hallam, writing in 1839, ‘‘in his Latin treatise on the 
magnet he not only collected all the knowledge which others had 
, but he became at once the father of experimental 
ee in this island ;” and no demur would be raised if 
allam’s restriction to this country were removed. Working nearly 

a bier ger the time when the astronomical discoveries of 
Newton had originated the idea of attraction at a distance, he 
established a complete formulation of the interaction of magnets by 
what we now call the exploration of their fields of force. ~His 
analysis of tht facts of magnetic influence, and incidentally of the 


points in which it differs from electric intluence, is virtually the one | Pp: 


which Faraday re-introduced. A cardinal advance was achieved, 
at a time when the Copernican Astronomy had still largely to make 
its way, by assigning the behaviour of the compass and the dip 
needle to the fact that the earth itself is a great magnet, by whose 
tield of influence they are controlled. His book passed through 
many editions on the Continent within forty years ; it won the high 
praise of Galileo. Gilbert has been called “‘ the father of modern 


electricity ” by Priestley, and ‘‘the Galileo of magnetism” by 
Poggendorff. 

When the British Association last met at Bradford in 1873 the 
modern theory which largely reverts to Gilbert’s way of formula- 
tion, and refers electric and magnetic phenomena to the activity of 
the aéther instead of attractions at a distance, wasof recent growth, 
it had received its classical exposition only two years before by the 
publication of Clerk-Maxwell’s treatise. The new doctrine was 
already widely received in England on its own independent merits. 
On the Continent it was engaging the strenuous attention of Helm- 
holtz, whose series of memoirs, deeply probing the new ideas in their 
relation to the fairly of direct 
action across space, un to ap in 1870. ing many 

ears the search for crucial that would 

e results equally explained by both views met with small success ; 
it was not till 1887 that Hertz, by the discovery of the aéthereal 
radiation of long wave-length emitted from electric oscillators, veri- 
fied the hypothesis of Faraday and Maxwell and initiated a new 
era in the practical development of physical science. The experi- 
mental field thus opened up was soon fully occupied both in this 
country and a! ; and the borderland between the sciences of 
optics and electricity is now being rapidly explored. The exten- 
sion of experimental knowledge was simultaneous with increased 
attention to directness of explanation ; the expositions of Heavi- 
side and Hertz and other writers fixed attention, in a manner 
already briefly exemplified by Maxwell himself, on the inherent 
simplicity of the completed aéthereal scheme, when once the 
theoretical scaffolding employed in its construction and dynamical 
consolidation is removed ; while Poynting’s beautiful corollary speci- 
fying the path of the transmission of energy through the aéther has 
brought the theory into simple relations with the applications of 
electro-dynamics, 

Equally striking has been the great mastery obtained during the 
last twenty years over the practical manipulation of electric power. 
The installation of electric wires as the nerves connecting different 
regioas cf the earth had attained the rank of accomplished fact 
so long ago as 1857, when the first Atlantic cable was laid. It was 
largely the theoretical and practical difficulties, many of them 

oreseen, encountered in omnis that great undertaking to a 
successful issue, that necessitated the elaboration by Lord Kelvin 
and his coadjutors of convenient methods and instruments for the 
exact measurement of electric quantities, and thus prepared the 
foundation for the more recent practical developments in other 
directions. On the other hand, the methods of theoretical ex- 
planation have been in turn improved and simplified through the 
new ways of considering the phenomena which have been evolved 
in the course of practical advances on a large scale, such as the 
improvement of dynamo armatures, the conception and utilisa- 
tion of magnetic circuits, and the transmission of power by 
alternating currents. In our time the relations of civilised life 
have been already, perhaps, more profoundly altered than ever 
before, owing to the establishment of practically instantaneous 
electric communication between all parts of the world. The 
employment of the same subtle agency is now rapidly superseding 
the artificial reciprocating engines and other contrivances for the 
manipulation of mechanical power that were introduced with the 
employment of steam. The possibilities of transmitting power to 
great distances at enormous tension, and therefore with very slight 
waste, along lines merely suspended in the air, are being practically 
realised ; and the advantages thence derived are inc manifold 
by the almost automatic manner in which the electric power can be 
transformed into mechanical rotation at the very point where it is 
desired to apply it. The energy is transmit at such light- 
ning speed that at a given instant only an exceedingly 
minute portion of it is in actual transit. When the tension of the 
alternations is high, the amount of electricity that has to oscillate 
backwards and forwards on the guiding wires is gr sagt erie 
diminished, and the frictional waste uced. At the termin 
the direct transmission from one armature of the motor to the other, 
across the intervening empty space, at once takes us beyond the 
province of the pushing and rubbing contacts that are unavoidable 
in mechanical transmission ; while the perfect symmetry and 
reversibility of the arrangement by which power is delivered from 
a rotary alternator at one end, guided by the wires to another place 
many miles away, where it is absorbed by another alternator with 
precise reversal of the initial stages, makes this process of distribu- 
tion of ene resemble the automatic operations of Nature 
rather than the imperfect material connections previously in use. 
We are here dealing primarily with the flawless continuous medium 
which is the transmitter of radiant energy across the celestial 
spaces ; the part played by the coarsely constituted material con- 
ductor is only that of a more or less imperfect guide which directs 
the current of aéthereal energy. The wonderful nature of this 
ee rer though of course practically only approxi- 
mate, method of abolishing limitations of locality with regard to 
mechanical power is not diminished by the circumstance that its 
principle must have been in some manner present to the mind of 
the first person who fully realised the character of the reversibility 
of a gramme armature. 

In theoretical knowledge a new domain, to which the theory as 
expounded twenty years ago had little to say, has recently been 
acquired through the experimental scrutiny of the electric dis- 
charge in rarefied gaseous media. The very varied electric 
phenomena of vacuum tubes, whose electrolytic character was first 
practically established by Schuster, have been largely reduced to 
order through the a of the high exhaustions introduced 
and first utilised by Crookes. Their study under these circum- 
stances, in which the material molecules are so sparsely distributed 
as but rarely to interfere with each other, has conduced to 
enlarged knowledge and verification of the fundamental relations 
in which the individual molecules stand to all electric phenomena, 
culminating recently in the actual determination, by J. J. Thomson 
and others following in his track, of the masses and velocities of 
the particles that carry the electric discharge across the exhausted 

ce. The recent investigations of the circumstances of the electric 

issociation produced in the atmosphere and in other gases by 
ultra-violet light, the Rintgen radiation, and other agencies, con- 
stitute one of the most striking developments in experimental 
molecular physics since Graham determined the molecular rela- 
tions of gaseous diffusion and transpiration more than half a 
century ago. This advance in experimental knowledge of mole- 
cular phenomena, assisted by the discovery of the precise and 
rational effect of magnetism on the spectrum, has brought into 
prominence a modification, or rather development, of Maxwell’s 
exposition of electric theory, which was dictated primarily by the 
requirements of the abstract theory itself ; the atoms or ions are 
now definitely introduced as the carriers of those electric charges 
which interact across the aéther, and so produce the electric fields 
whose transformations were the main subject of the original theory. 

We are thus inevitably led, in electric and aéthereal theory, as 
in the chemistry and dynamics of the gaseous state which is the 
department of abstract physics next in order of simplicity, to the 
consideration of the individual molecules of matter. The theoreti- 
cal problems which had come clearly into view a quarter of a 
century ago, under Maxwell’s lead, whether in the exact dynamical 
relations of aéthereal transmission or in the more fortuitous domain 
of the statistics of interacting molecules, are those around which 
attention is still mainly concentrated ; but as the result of the 
progress in each, they are now tending towards consolidation into 
one subject. I propose—leaving further review of the scientific 
aspect of the recent enormous development of the applications of 
hysical science for hands more competent to deal with the prac- 
tical side of that subject—to offer some remarks on the scope and 
validity of this molecular order of ideas, to which the trend-of 
physical explanation and development is now setting in so pro- 
nounced a manner. 

If it is necessary to offer an apology for detaining the attention 
of the Section on so abstract a topic, I can plead its intrinsic 
philosophical importance. The hesitation so long felt on the 


Continent in regard to discarding the highly-developed theories 
which analysed all physical actions into direct attractions between 
the separate elements of the bodies concerned, in favour of a new 
method in which our ideas are carried into regions deeper than the 
phenomena, has now given place to eager discussion of the 
a of the new standpoint. There has even appeared a 

isposition to consider that the Newtonian dynamical principles, 
which have formed the basis of physical explanation for nearly two 
centuries, must be replaced in these deeper subject a method 
of direct description of the mere course of phenomena, apart from 
any attempt to establish causal relations ; the initiation of this 
method being traced, like that of the Newtonian dynamics itself, 
to this country. The question has arisen as to how far the new 
methods of aéthereal physics are to be considered as an independent 
departure, how far they form the natural development of existing 
dynamical science. In England, whence the innovation came, it 
is the more conservative position that has all along been occupied. 
Maxwell was himself trained in the school of physics established in 
this country by Sir George Stokes and Lord Kelvin, in which the 
| idea has been that of the strictly dynamical founda- 
tion of all physical action. Although the pupil's imagination 
bridged over dynamical chasms, across which the master was not 
always able to follow, yet the most striking feature of Maxwell’s 
scheme was still the dynamical framework into which it was built. 

The more advanced reformers have now thrcwn overboard the 
apparatus of potential functions which Maxwell found necessary 
for the gage consolidation of his theory, retaining only the 
final result as a verified descriptive basis for the phenomena. In 
this way all difficutties relating to dynamical development and, 
indeed, consistency are avoided, but the question remains as to how 
much is thereby lost. In practical electro-magnetics the trans- 
mission of power is now the most prominent phenomenon ; if formal 
dynamics is put aside in the general theory, its guidance must here 
be replaced by some more empirical and tentative method of de- 
scribing the course of the transmission and transformation of 
mechanical energy in the system. 

The direct recognition in some form, either explicitly or yey 
of the part played by the aéther has become indispensable to the 
development and exposition of general physics ever since the dis- 
coveries of Hertz left no further room for doubt that this physical 
scheme of Maxwell was not merely a brilliant speculation, but 
constituted, in spite of outstanding gaps and difficulties, a real 
formulation of the underlying unity in physical dynamics, The 
domain of abstract physics is, in fact, roughly divisible into two 
regions. In one of them we are mainly concerned with interactions 
between one portion of matter and another portion occupying a 
different position in space; such interactions have very uniform 
and ee simple relations ; and the reason is traceable to 
the simple and uniform constitution of the intervening medium in 
which they have their seat. The other province is that in which 
the distribution of the material molecules comes into account. 
Setting aside the ordinary dynamics of matter in bulk, which is 
founded on the uniformity of the properties of the bodies concerned 
and their — determination, we must assign to this 

ion all phenomena which are concerned with the unco- 
ordinated motions of the molecules, including the range of 
thermal and in bap of radiant actions; the only possible 
basis for detailed theory is the statistical dynamics of the 
distribution’ of the molecules. The far more deep-seated and 
mysterious processes which are involved in changes in the constitu- 
tion of the individual molecules themselves are mainly outside the 
province of pbysics, which is competent to reason only about per- 
manent material systems ; they must be left to the sciences of 
chemistry and physiology. Yet the chemist proclaims that he can 
determine only the results of his reactions and the physical con- 
ditions under which they occur ; the character of the bonds which 
hold atoms in their chemical combinations is at present unknown, 
although a large domain of very precise knowledge relating, 
in some diagrammatic manner, to the topography of themore 
complex molecules has been attained. The vast structure which 
chemical science bas in this way raised on the narrow foundation 
of the atomic theory is perhaps the most wonderful existing illus- 
tration both of the rationality of natural processes and of the 
analytical powers of the human mind. In a word, the complica- 
tion of the material world is referable to the vast range of structure 
and of states of aggregation in the material atoms ; while the 
possibility of a science of physics is ely due to the es gen 
of constitution of the universal medium through which tho 
individual atoms interact on each other. 


The reference of the uniformity in the interactions at a distance 
between material bodies to the part played by the aéther is a step 
towards the elimination of extraneous and random hypotheses 
about laws of attraction between atoms. Italso placesthat medium 
on a different basis from matter, in that its mode of activity is 
—_ and regular, whereas intimate material interactions must be_ 
of illimitable complexity. This gives strong ground for the view 
that we should not be tepeed towards explaining the simple * 
group of relations which have been found to define the activity of 
the aéther, by treating them as mechanical consequences of con- 
cealed structure in that medium ; we should rather rest satisfied 
with having attained to their exact dynamical correlation, just as 
geometry explores or correlates, without descriptive 
and metric properties of space. On the other hand, a view is 
upheld which considers the pressures and thrusts of the engineer, 
and the strains and stresses in the material structures by which 
he transmits them from one place to another, to be the archet 
of the processes by which all mechanical effect is transmitted in 
nature. This doctrine implies an expectation that we may ulti- 
mately discover something analogous to structure in the celestial 
spaces, by means of which the transmission of physical effect will.’ 
be brought into line with the transmission of mechanical effect by ° 
material framework, . 


At atime when the only definitely ascertained function of the 
aéther was the undulatory propagation of radiant energy across 
space, Lord Kelvin pointed out that, by reason of the very great 
velocity of propagation, the density of the radiant energy in the 
medium at any place must be extremely small in comparison with 
the amount of energy that is transmitted in a second of time ; this 
easily led him to the very striking conclusion that, on the hypo- 
thesis that the aéther is like materia! elastic media, it is not neces- 


sary to assume its density to be more than 10% of that of water, . 
or its optical rigidity to more than ten 10-8 of that of steel or 
glass. ‘Thus far the atther would be merely an impalpable material 


for the transference of energy by radiation, at ex- 
tremely small densities but with very great speed, while ordinary 
matter would be the seat of practically all this energy. . But this 
way of explaining the absence of sensible ‘nfluence of the aéther 
on the phenomena of material dynamics lost much of its basis 
as soon as it was ised that the same mediuin must be 
the receptacle of very high densities of energy ‘in the electric 
fields around currents and magnets.! The other mode of expla: 
nation is to consider the aéther to be of the very essence of © 
all physical actions, and to correlate the absence of. obvious 
mechanical evidence of its intervention with its regularity and 
universality. 

(To be continued.) 


1 We can here only allude to Lord Kelvin’s’ recént most interesting 
mechanical illustrations of a solid aéther interacting with material-mole: - 
cules and with itself by attraction at a distancé7 unlike the generalised , 
dynamical methods expounded in the text, which can leave the intimate 
structure of the material inolecule outside the* problem, a*dofinite work- 
ing constitution is there assigned to ‘the molecular nucleus. It is 


pointed out in a continuation that is to appear in the Phil. Mag. for - 


September, that a density of aéther of the order of only 10%, which 
would not appreciably affect the inertia of matter, would involve rigidity 
comparable with that’of steel, and thus permit transmission of magnetic 
forces by stress ; solid aither is, however, as usual, taken to be 
freely permeable to the molecules of matter, 
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PARIS EXHI 


KENDALL AND GENT, MANCHESTER, ENGINEERS 


BITION—PLANO-MILLING MACHINE 


= 


does is practically what up to a few years ago the planing 
/machine would have done. It can operate on either 
vertical or horizontal faces ; the cross slide rises and falls 
by power on two stiff columns, and carries two saddles 


PARIS EXHIBITION.—MACHINE TOOLS. 
No. III. 


Tue English exhibit of machine tools at Paris is not, , 
when compared to the fine displays made by the principal | 
French firms, very striking. We have purposely avoided | 
entering on a subject the discussion of which would be | 
fraught with difficulties. The reason why Great Britain 3 
makes, taking her exhibits as a whole, such an indifferent : 
display will, perhaps, some day be known. There are 

sibly a few persons who know now; they will be the 
agt to make the facts public. The explanations | 
which we have been given are only in part satisfactory. | 
They account only for certain cases.”. But it seems, for one | 
thing, certain that those firnjs who were anxious to make | 


an important exhibition were either not afforded the | 


opportunities for doing so 6r were actually hindered. | 
The firm whose tools we illustrate to-day is, we are. 
given to understand, a case:in point. That their stand | 
was good, and in some measure worthy of one of our 
best known makers, will be understood from an inspec- 
tion of the few examples we illustrate, but nevertheless it | 
appeared only of secondary importance when compared | 
to Bouhey and Cie.’s, Vautier and Cie.’s, or Sculfort 
and Fockedey’s stands. But Kendall. and Gent were 
limited by a confined position and a gallery over their 
heads, whilst the French firms were in excellent open posi- 
tions. Under such conditions it was impossible to get | 
very large tools into place, even if there had been space | 
enough to show them. We have heard that for such | 
reasons as these our makers of the-largest types of 
machines, Cravens, Bucktons, Berry, &c., did not exhibit. | 

For another thing, it is, we believe, a fact that many 
of the largest French tools shown were made to the order of 
the Government with the Exhibition in view, and will | 
ultimately take their place in national arsenals. 


Heavy | 
tools, it will be understood, are rarely or never made for | 
stock. The heaviest tools shown by British machine tool- | 
makers—by the way there are only four such exhibitors | 
properly so-called—are those which form the subject of | - 
the two engravings on page 237 and that given above. | 
The latter weighs some 14 tons, and is called a universal . 
plano-milling machine. Its very close resemblance to the | traversed-by hand or power. On each saddle is a vertical 
planing machine accounts for its name. To all intents | milling spindle carried in conical bearings. The lower 
and purposes it is a planing machine, with two differences, | bearing, and with it the milling head, can be adjusted 
that the table moves much more slowly than in that type | vertical through a distance of 9in. by the screw shown 
of machine, and that the cutters revolve. The work it at its: side,-for setting the cut. The far saddle is shown 


GRINDING MACHINE 


carrying a special head for driving a cutter suitable for- 
machining vertical faces; it can be swivelled round 
so that parts of a casting too large to go 
| between the uprights or under the slide can be attacked 
| by it. When ordinary spiral cutters are used a stay for 
‘supporting the lower end is bolted on instead of 
this head. The table runs on a heavy bed with flat 
shears and faced sides, and_is moved by a screw. It 
has quick hand and power adjustments for setting, and 
a range of eight positive feeds ranging from }in. to 3in. 
per minute. In the foreground of the picture is shown a 
' circular self-acting table, which can be mounted on the 
bed if desired. The machine is fully provided with index 
plates and tables for rates of feed, &c. Electric driving 
‘is provided for the Paris Exhibition, but it can, of 
/course, be power-driven if desired. It may be men- 
tioned, although it is a point on which the makers lay 
no special stress, that the gearing throughout is machine 
cut. There is one strap drive for feeds. or quick adjust- 
ment, and another entirely independent for the spindles. 
The two fine machines illustrated on page 237 are a 
radial drilling machine and a — milling and pro- 
filing machine. The point which immediately attracts 
| attention in the latter machine is the method of drivin 
the cutting spindle by a strap instead of by the beve 
gear commonly adopted—see for example the machine 
by Smith ard Coventry, Limited, illustrated in our issue 
of 24th ult. This method of driving is now used by 
other English, continental, and American builders, and 
it is fair to assume that it is satisfactory, but it is never- 
theless permissible to observe that the tension of the 
belt must be taken up by a special form of bearing or 
the truth of the spindle would be jeopardised, and that 
two idle pulleys have to be used. On the whole, 
then, the advantage is not very clear. Probably it is 
to be found in the neat arrangement of the back gear 
on the spindle, which is usually adopted in conjunc- 
tion with it, and the desirability of obtaining a 
direct drive for the cutter at high speeds. There can be 
little question of the advantage of reducing the gearing to 
‘a minimum in a milling machine, and this appears to us 
to be the greatest advantage of the type under discus- 
sion. The machine shown by Kendall and Gent at 
Paris is one of medium size, the conditions, as already 
explained, preventing the appearance. of a larger 
‘machine. It stands 9ft. high and weighs 6 tons. The 


machine is proportioned on generous lines; the column 
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itself is very stiff and the bracket which carries the lower | 
bearing is of ample dimensions. This bearing—both 
lower and upper bearing, by the way, are conical—is 
adjustable vertically by a hand wheel seen at the side and 
two screws driven by it. It can be rigidly clamped after 
setting. A bearing or stay for the lower end of the miller 
mandril is also provided. It can be adjusted vertically 
—by coupling it to the spindle bearing above by a bar— 
or swung out of the way when not required. For pro- 
filing the longitudinal screw is disconnected, and a copy 
fixed under the work is pressed up against a roller carried 
on the end of this hinged bracket by a weight. The cross 
handle can also be used for this work. The table is self-act- 
ing in all directions. The feeds are of ample power for 
heavy cutting; and have a range of ten positive different 
speeds, varying from }in. to 8}in. per minute in order to 
cover all variations in speeds, materials, and cuts, an index 
plate showing the exact rate of feed on any pulley. 
Graduated rules and pointers are fitted to all slides. 
There are separate belts for feed<and cut. The circular 
table is also divided and fitted with a pointer, micrometer 
wheels being applied to the longitudinal -and circular 
motions. The machine exhibited has a spindle of 4in. 

- diameter in the body, increasing in the conical neck, the 
distance from the centre to the main frame is 28in., 
and it admits work on the table 24in. deep. In heavy 
cutting the question of lubrication is of great importance, 
and in this machine an ample continuous supply is pro- 
vided by a rotary pump with return pipes to the cistern. 
The machine has cut gears throughout. 

The other illustration on page 237 represents a drilling 
machine, which, besides embracing all recent develop- 
ments in this class of tool, is fitted with the’ ingenious 
tapping arrangement designed by Mr. Samuel Dixon. 


The saddle, it will ke observed, carries two spindles, of 


is fitted on one end of the fixed spindle, on the other end of 


| which is the emery wheel for drills. The headstock carry- 


ing the emery wheels is mounted ona circular pillar, around 
which a table, having universal adjustments, can be 
swung so as to bring an object once mounted on the 
table into a convenient position to be operated upon by 
any one of the three grinding wheels. The headstock has 
two hardened steel spindles with conical bearings. One 
of these spindles is carried at the end of a balanced arm, 
which can be left to swing free so as to follow the outline 
of irregular forms of cutters, or be controlled by hand wheel 
and screw, with fine adjustment for setting the small 
emery wheel to the top of the teeth when grinding ~ 
or spiral cutters. The table is raised and lowered by 
rei 5 wheel, has a swivelling top slide which can be set 
to any angle, and.4 slots for fixing the various attach- 
ments. . A special swivel head is provided with the 
machine for grinding face cutters with inserted teeth. 
The duplex screwing machine illustrated, is adapted 
for screwing two bolts of any size up to” lin. in 
diameter at the same time. The dies are automatically 
relieved after screwing any given distance, so that all 
bolts are screwed the same length; further, as the 
bolt is withdrawn, the dies are closed again automatically 
to the standard size, so that any number of bolts can all 
be gripped and screwed the same length and withdrawn 
from the dies without ever stopping or reversing the 
machine. One attendant can easily insert the bolts for two 
screwing heads, and thereby double the production of a sin- 
gle machine. The die-box is of the Brown's type, in which 
the dies when cutting are encircled by a solid steel ring, and 
the accuracy of diameter is thereby determined with the 
precision of a solid die. For bolt screwing, in which great 
accuracy is necessary, three dies are employed, all acting 
as chasers, the faces pointing to the centre of the bolt as 


DU2LEX SCREWING MACHINE 


which one is fitted to carry a drill in the ordinary way, 
and has all the usual motions necessary for drilling. | 
Beside it is another which carries a tap, brought down to | 
its work by levers and rod shown. One revolution of the | 
mariners’ wheels on the front of the saddle brings this 
spindle exactly over the place previously occupied by the 
drilling spindle. With this arrangement drilling and 
tapping can be carried on conveniently together. There 
is no reversing gear on the drill spindle, which is a good 
thing for several reasons, but the tapping spindle re- 
verses at double speed. The machine otherwise calls 
for little remark. It may be mentioned that the vertical 
carriage travels on square, not V, slides, and the pressure 
produced by the weight of the arm and saddle, or by 
the act of drilling, is thus taken normally to a surface, 
instead of at an angle, as is the case when V’s are used. 
This seems a good point. The machine is electrically 
driven, and is provided with power gear for raising the 
radial arm. A frictional reversing clutch for this purpose 
is shown at the top of the column. The vertical screw 
for this purpose is 2}in. diameter. The motor runs at 
1200 revolutions, and the change gear is mounted beneath 
it ; it consists of four spur wheels of different diameters, 
any one of which can be driven by a'pinion on a radial 
arm and an intermediate wheel ; this, with change at the 
base of upright, gives a total of eight different speeds. 
We pass over several lathes, with and without turrets, 
which Kendall and Gent exhibit and illustrate, a duplex 
screwing machine and a very neat grinding machine, 
particularly for the tool-room and specially 
adapted for dealing with milling cutters and drills. The 
illustration shows it so clearly that little description is 
required. The point of principal interest connected with 
it is the provision of a copper disc touched with emery 
and oil, and used for removing the burr from the edge of 
the cutter teeth after the tops have been ground. This is 
far more satisfactory and rapid than attempting to use an 


oil stone in the hand for the- purpose. This-copper-disc- 


in a screw-cutting lathe; but in tube screwing, where 
heavy cuts would tend to distort the tube, the number of 
dies is increased. 

The automatic releasing device, another invention of 
Mr. Dixon's, is shown on the side of the machine, where 
a toothed segment is actuated by the sliding carriage 
holding the bolt. This toothed segment slides a steel 
stop which, when advanced or withdrawn, comes in con- 
tact with steel cams on the die-box which open or close 
the dies. Provision is also made by means of the short 
lever above the toothed segment for opening or closing 
the dies entirely by hand. A slow-speed rotary pump is 
arrnaser for giving an ample and continuous flow of the 
ubricant so necessary for rapid cutting. 


THE TAFF VALE RAILWAY STRIKE. 


For the third time trades unionism has been successfully 
opposed in the Cardiff industrial district. First the dockers, 
then the engineers, and now the railway men. Peace has 
been brought about by conciliatory effort, but the railway 
authorities effectually vindicated their right to manage their 
own affairs. In the arrangement Sir W. T. Lewis was a most 
prominent figure. His voluntary offer to act as intercessor, 
and to suggest a corrective for future labour troubles in con- 
nection with the railway men, gave him a right to act 
amongst the chief contending parties, and it is only common 
justice to add, that his tact, and the way in which he 
marshalled the leading points, and brought them forward to 
official and railway men alike, with common-sense views 
thereon, had a good deal to do with bringing about an 
arrangement. Mr. Hopwood also laboured well; and the 
trades union officials appeared to put aside officious opposi- 
tion, and allowed the battle to be fought out on other lines, 
such, for instance, as the return of the whole of the old hands 
to work. This, and the dismissal, at the earliest notice, of 
the-newly-employed men; termed “ blacklegs,” formed the 


last stumbling-blocks, and were only cleared away effectually 
on Thursday week. 

‘The terms of settlement are as follows :—(1) All men to be 
reinstated within one month. (2) The services of the 
men are to be considered continuous, so that every one 
entitled to pension, and so forth, will be sure of his pen- . 
sions as if no strike had taken place. (3) The withdrawal of | 
all summonses, and other legal actions, against the men 
generally. (4) Thata Conciliation Board shall be established 
by the four or five local railway companies, and the men of 
the same, if possible before October 31st, when the terms 
submitted by them to the company shall be considered by the 
board ; but failing the completion of this board by October 
31st, the demands forwarded to the company by the men to 
be considered by the directors before October 31st. 

On Friday and Saturday there was a fair resumption of 
traffic, and on Monday both passenger and mineral traffic 
came strongly to the front, A second thousand pounds, 
making £2500, was paid on Saturday by the Amalgamated 
Society of Railway Servants to the men out on strike. An 
interesting feature of the time is that in all over ninety 
men appointed by the Free Labour Association were cap- 
tured by pickets during the strike, and sent back to their 
homes at a cost of nearly £80. 

On Monday a full service was put on, and, from special 
inquiries made, it has been ascertained that a large per- 
centage of the old hands had returned to work, and crowds 
of others are at each centre waiting eres. As regards 
the mineral traffic, this cannot be reffewed in full volume, as 
the strike has already had its effect in sending tonnage else- 
where, as predicted. The despatch from Bute Dock on 
Saturday was wretchedly small—only eight vessels—and the 
total coal was limited to 9372 tons. Newport was even 
worse, for one vessel only was cleared, with 240 tons of coal. 
At the same time it must be noted that there were nearly 
two hundred vessels in the Bute Docks, fourteen at Penarth, 
and thirty-six at Barry. In clearing these there will be 
some busy days, as coal is now pouring down towards the 
docks, but after that, idle time is certain, and it is partl 
feared some inaction in business, on account of so muc 
tonnage having been diverted to other ports than Cardiff and 
Barry. 

On September 3rd traffic at the Bute Docks approached 
more its old condition. In all nineteen vessels were 
despatched, seventeen coal-laden, one patent fuel, and one 
in ballast; and the total coal sent was 32,225 tons. Barry 
up to mid-week had not recovered “ tone,” and some lurking 
discontent found expression on the return of the Taff Vale 
railway men. On Sunday the Barry men held a large meet- 
ing, and passed a resolution expressing regret that the late 
strike on the Taff terminated in the way it did,.the meeting 
being of opinion that for all future occasions the different 
grades should be thoroughly organised, and that there should 
be no cessation of work, except as the result of due notice to 
the company, the disregard of this condition being one of 
the weaknesses of the struggle on the present occasion, 
materially hampering the position of the representatives of 
the Amalgamated Society of Railway Servants in bringing 
the strike to a successful issue. At the same time, the 
meeting congratulated the Taff Vale men upon the termi- 
nation of the struggle, and expressed satisfaction at the 
gg formation of a Conciliation Board to determine 
disputes in connection with the local railway companies. 
The formation of a Board on the lines suggested by Sir W. T. 
Lewis finds favour in the district, but no practical step has 
yet been taken. Lord Windsor, chairman of the Barry 


"| Company, stated on Monday that he thought some advantage 


might be obtained out of the scheme proposed, but he did 
not know if the railways in the district could be got to 
support. This hints at the gravest obstacle. Lord Windsor 
further states that the railway directors had not yet been 
sonsulted. 

There was an important meeting held at Newport on 
Sunday of all grades of Great Western Railway servants, 
organised by the local branch of the Amalgamated Society of 
Riilway Servants. Various speakers dwelt upon the eight 
hours day, which at present is applicable only to the Cardiff 
entre, and to the guards’ Movement, which had failed to 
»btain concessions beyond the ten hours day for guards and 
e ght hours for shunters. One speaker advocated the work- 
ing of three shifts of eight hours. Another deprecated the 
system of classification of signal-boxes, which he regarded as 
erratic and anomalous. The remuneration at the rate of a . 
day and a-half for Sunday work was considered insufficient. 

At the close resolutions were passed pledging support of the 
general objects of the Society, and pleading for more unity 
among all grades, so as to obtain improved conditions of 
service. 

The platelayers’ strike at Barry was ended on Tuesday. 
The men numbered 240. The contest was for an advance of 
wages and a reduction of hours. The men’s contention was 
that 21s. and 22s. per week, out of which they provide their 
own shovels, is insufficient wage. An advance of 1s. was 
conceded. Another strike prevails at Barry amongst 
carpenters and joiners. They contend for 9d. per hour, and 
all building operations are in suspense. 

The cost of the strike can now be seen from the official 
returns. During the first week of the strike the company’ s 
receipts were only £5536, as compared with £16,974 for th e 
corresponding period of 1899. This shows a loss of £10,438 
The receipts for last week were £7197, as against £16,340 fo 
the corresponding week 1899, a decrease of £9143. The tota 
decrease during the period covered by the strike is therefor 
£19,581. A critic on the situation states that as the com- 
pany had shown an average falling off for the previous seven 
weeks of about £500 per week, it follows that the decrea se 
would probably be about £1000 less than this. It must als o 
be noted that the running cost during the strike was nearl y 
all saved, and there was another gain on the wages to the 
men, 800 of whom were not paid during the fortnight. 


A Liaut railway is proposed to connect Kingsclere, the 
op2n downs of Highclere, and the villages of Wolverton, 
Ramsdell, and the Sherburnes with the trunk systems of the 
Great Western and South-Western lines, Connecting at High- 
clere, the Dideot, Newbury, and Southampton Railway access will 
be had to Newbury Station. Its other terminus will be Basing- 
stoke, where the Great Western and South-Western lines will mee + 
it. As the line will be constructed.to the standard gauge o f 
4ft. 84in., the rolling stock will be able to run over either system 
without change or deiay. The estimated cost of the line will be 
£60,000, and it will thirteen miles long ; this will average 
£4600 per mile. The necessary rolling stock will cost £6000 more, 
but a net annual income of weal givea 5 per cent. dividend. 


The estimated population of the villages served is 14,000. 
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RAILWAY MATTERS. 


Since 1896, 895 coaching vehicles and 6426 goods 
vehicles have been added to the stock on the standard gauge rail- 
ways in India, and 631 coaching and 3023 goods vehicles to the 
metre gauge lines. 

By the amalgamation of the Waterford and Limerick 
system of the Midland Great Western Railway of Ireland with the 
Great Southern and Western Railway, the former company has 
secured -running. powers over sixty miles of line, and access to 
Limerick. 

A Fire occurred in the early hours of Monday in the 
goods yard of the Great Northern Railway at King’s Cross among 
a number of trucks loaded with hay. The services of the Metro- 
politan Fire Brigade were requisitioned, but, notwithstanding, 
nineteen truckloads were destroyed. 

WE learn from an Australian paper that Mr. T. F. 
Rotherham, late locomotive engineer of the New Zealand Govern- 
ment Railways, and who has been connected with the service some 


twenty-five years, has taken the position of locomotive engineer to | },.4 


the Western Australian Government Railways. 


Tue coal contract of the Midland Great Western of 
Ireland Railway Company for the next twelve months shows a 
rise of 58 per cent. on the 1899 contract, and 83 per cent. on the 
1898 total. This means a loss to the company of about £20,000 
as compared with the 1899 total in this item alone, or £10,0C0 for 
the next two half-years. 


Tue Russian Government has recently opened a credit 
of 8,500,000 roubles, or about £860,000, to be used in improving 
the condition of the Western, Central, and Trans-Baikalian 
sections of. the Siberian Railway. Of this amount the sum of 
3,500,000 roubles will be expended in replacing the present wooden 
bridges by permanent bridges. 


Ir is said to be the intention of the New South Wales 
Minister of Railways to ask Parliament to sanction the construc- 
tion of a narrow-gauge line from Moe to Walhalla. Mr. F. 
Rennick, engineer-in-chief, has despatched a survey party to the 
district to make a permanent survey of the pro route, and 
this work will be completed in some five months’ time. 


Tue Streets and Ruildings Committee of the Preston 
Town Council have decided to recommend the Council to under- 
take the working of an extensive scheme of electric tramways, 
powers to carry out which were obtained by an Act promoted by 
the Corporation this year. At present the cars are worked by 
horses, the system being leased to a company, whose powers expire 
in 1902. 

Tue Brandon Bridge Company, Limited, of Motherwell, 
last week secured the contract for all the bridges in connection with 
the widening of the Lancashire and Yorkshire Railway in the Leeds 
and Halifax district. The order is one of the largest of the kind 
which has been received at Motherwell for some time, consisting 
as it does of a large number of bridges, including some heavy 
viaducts, and’ its execution will extend over two years, 


ANOTHER new section of the electric tramway system 
of Liverpool was opened last week. The additional portion is 
2? miles long, and serves the residential districts of Seaforth, 
Waterloo, Crosby, and Blundellsands. It has been provided by 
the Liverpool Overhead Railway Company, and is really intended 
to form a continuation of their electric railway, which, extending 
from the Dingle to Seaforth, skirts the docks throughout its entire 
course of seven miles, 


Tue first electrically-equipped train on the Manhattan 
Elevated peor New York, will, according to the Scientific 
American, probably run on September 15th. The engines and 
generators are being rapidly completed. A trial train is nearly 
finished, and by next summer it is thought that the steam loco- 
motives will be entirely dispensed with. The Second-avenue 
Railroad will be the first line to be equipped electrically. The 
total cost of making the change is said to be £2,400,000. 


Tue rolling stock of the Siberian Railway has enya 
to be quite inadequate for meeting the sudden demands made upon 
it, and various railways in European Russia have been ordered by 
the Russian Government to send goods wagons and locomotives 
beyond the Urals, .These measures have been only partial in 
their results, and the JVo/gur now announces that the South- 
Western Railway and also the Vladicaucus Railway have recently 
placed 1800 wagons and 50 locomotives at the disposal of the 
Siberian Railway. When these wagons reach Siberia the autho- 
rities hope to be able to despatch two goods trains daily in the 
direction of the Far East. 


Some delay was caused at Waterloo Station, on the 
London and South-Western Railway, on Tuesday by an accident 
that occurred on the main line near the ‘‘ A” signal-box, about 
100 yards outside the terminus. The 6.45 a.m. passenger train 
from Aldershot, when approaching the station at a reduced speed, 
ran into an engine standing on the up line, with the result that the 
engine of the train and a Post-office van behind it left the rails, 
fouling both roads until the obstruction could be removed by the 
breakdown gang. ‘Traffic was meantime much interrupted, but, 
happily, although two passengers complained of having been 
shaken in the collision, no personal injury was sustained. 


THE commissioners’ report on the New South Wales 
railways for the year ended June 30th shows that the railway earn- 
ings for the colony amounted to £3,163,572 and the expenditure to 
£1,769,520. The tramway earnings amounted to £409,724, and the 
expenditure to £341,127. The total net profit was £1,462,649, as 
compared with £1,515,365 in the previous year, the percentage of 
profit to capital expenditure being £3 12s. 7d. The number of 
passengers carried on the railways was 26,486,873, as compared 
with 24,726,067 in the previous year, and on the tramways 
66,244,334, as compared with 51,705,300 last year. The aggregato 
weight of the merchandise, minerals, and live stock carried was 
5,591,511 tons, as compared with 5,248,320 in the previous year. 


A report relative to the collision between a goods 
train and a ballast train on the 23rd of March last at Knebworth 
Station, on the Great Northern Railway, has been submitted to 
the Board of Trade by Leiut.-Colonel Yorke. He finds that 
the collision was primarily due to the failure of Signalman Roberts 
to remember the presence of the ballast train, and also to the 
failure of Flagman Castle to exhibit danger signals warning the 
goods driver of the obstacle in front. Colonel Yorke points out 
that this portion of the line is not worked on the block system, 
but what is known as the permissive system, which permits of two 
trains being on the same section at the same time. This system 
could not, however, be held to justify the admission of one train 
into the section at one end po of another train moving in the 
wrong direction at the other end. 


Tue report of the Uganda Railway Committee on the 
progress of the works during the year ending March 31st shows 
that the survey of the remaining portion of the line was completed 
by the middle of April, and that ‘a “survey has “been made of the 
coast line and principal harbours of the British portion of Lake 
Victoria, Ugowe Bay being thus proved to be navigable. All the 
bridges and culverts up to 180 miles from the coast are completed ; 
many others beyond are well in hand. Plate-laying up to 279 
miles was completed on March 31st, 1899, and by May 30th of 
that year Nairobi, 326 miles, had been reached. By October 2nd— 
over hilly country from Nairobi—rails had been laid up to 362 
miles, On February Ist the line was opened for passenger traffic 
to Sultan Hamond, 246 miles, and to the Escarpment Station for 
goods on November 10th last. 


NOTES AND MEMORANDA. 


A BURNER consuming Ift. of acetylene gas per hour 
will yield from 45 to 50 candle-power. 


Arter a trial of 200 instruments for six months the 
German Government have purchased from the Strowger Automatic 
Telephone Exchange of Chicago, for about £100,000, the patents 
and rights to manufacture and use a special automatic switch. 


Tue calorific value of the average London domestic 
refuse has been estimated at about 0°99 lb. of water from and at 
212 deg. Fah. per lb. of refuse burnt. It is calculated that the 
total amount of power per annum which could be obtained from 
the whole of the refuse in London if burned in suitable furnaces 
would amount to 133,000,000 brake horse-power hours. 


A THUNDERSTORM which visited Manchester on August 
2ist taxed to the utmost the capabilities of the ration 
electric light and power station. The storm occu about 
five o'clock in the afternoon, causing the load curve to rise from 
the normal 1750 kilowatts to nearly 4500 kilowatts. At 4.30 the 
0 Bs normal, and it had again dropped to the usual at 
six o'clock, 


Durie a three hours’ coal consumption trial in the 
Solent the turbine-propelled destroyer Viper averaged close upon 
thirty-four knots, or over forty miles per sly without forcing the 
engines. The Viper during one run over the measured mile made 
within a fraction of thirty-six knots per hour, or some five knots in 
excess of her contract speed. This is the highest speed ever 
attained by any warship in the Solent. 


CoNTRADICTING some statements which have recently 
appeared in the Press with regard to the relative values of York- 
shire and Durham gas coals, Mr. George Livesey, of the South 
Metropolitan Gas Company, states that Yorkshire gas coal yields 
more and richer gas and more ammonia than Durham gas coal, and 
so far as his experience goes, the coke is as good both for sale and 
heating the retorts. He — to make public the results of 
trials of the American coal recently imported. 


New speed records across the Atlantic are becoming 
almost ascommon as those madeon thecycle track, A telegram from 
New York on the Ist inst. states that the Hamburg-American liner 
Deutschland on her present e from Cherbourg to New York 
has reduced the record by over five hours, The time occupied 
from the Mole of Cherbourg to the Scotland Lightship was five 
days twelve hours twenty-nine minutes ; the fastest day’s steaming 
was 584 knots, and the average speed was 23°02 knots. 


Tue additicn of silicon to iron has been found to have 
a marked effect upon the magnetic properties of this metal. In 
some tests carried out at the Hecla Steel Works, Sheffield, it was 
proved that the addition of 2 to 54 per cent. of silicon increases the 
magnetic softness to such an extent that the coercive force and 
retentivity are reduced to nearly one-half of the standard iron rod, 
which contains 0°03 per cent. of carbon. The permeability is also 
higher than that of iron for magnetising forces saturation. 


THE maximum temperature of an acetylene flame has 
been given by Le Chatelier as 2100—2420 deg., and by Lewes as 
1517 deg., while Smithell’s figure is somewhere between the above. 
Mr. E. L. Nichols, in a paper read before t:e American Physical 
Society, gives the temperature in the middle of the flame as 
1900 deg., and at a distance of 1 mm. from the middle 1920 deg. 
The highest temperature obtained from a lumi coal gas flame 
be same apparatus was 1780 deg., and from a candle flame 

eg. 


A Great centre of electro-chemical industry is spring- 
ing up in Sault St. Marie, both on the American side and on the 
Canadian side. A company with £6,000,000 capital has been 
organised for the development of the water-power here. Ten 
thousand horse-power are to be taken by the American Alkali 
Works. Fourteen thousand horse-power are already utilised on 
the Canadian side in making paper pulp. There are also nickel 
reduction works and chemical works, and other enterprises are in 
contemplation, 


No better _— of the usefulness of the Manchester 
Ship Canal to the staple trade of Lancashire could be given than 
the figures relating to the import of cotton from Egypt and the 
United States, For the year just clused 415,000 bales were shipped 
directly to Manchester from United States ports, com with 
311,000, 246,000, 212,000, and 121,000 in the four previous years, 
an increase of per cent. over 1898-9, fi are all the 
more remarkable when it is taken into consideration that the 
quantity of cotton imported into the country decreased by 25 per 
cent. in this period. _ 


Tue statistical summary of vessels totally lost, con- 
demned, &c., now published by Lloyd’s Register, shows that during 
1899 the gross reduction in the effective mercantile marine of the 
world amounted to 996 vessels of 783,508 tons, excluding all vessels 
of less than 100 tons. Of this total, 330 vessels of 469,621 tons 
were steamers, and €66 of 313,887 tons were sailing vessels. As 
regards steamers, the a return exceeds the average of the 
preceding eight years by 57 vessels and 124,730 tons; as regards 
sailing vessels, it is below the average by 169 vessels and 68,579 tons, 
Similarly the figures relating to steam tonnage owned in the United 
Kingdom are above the average. “ 


Two Frenchmen, named Desgrey and Balthayard, claim 
to have discovered a means of renewing air indefinitely. The 
process se to consist merely in the use of sodium bioxide, 
which has been found to possess the property of absorbing carbonic 
acid gas in a vitiated atmosphere, and throwing off its —— in 
exchange. Laboratory experiments have been tried with mice, 
which continued to live under a glass containing a fragment of 
moistened sodium bioxide, while under similar conditions without 
the latter substance, they died by asphyxia. A diving helmet is also 
said to have been devised of aluminium, coated with sodium bioxide, 
which enabled the wearer to remain for several hours in an atmos- 
phere which he could not otherwise have breathed. 


A compact electrical generating eon has been laid 
down at the Armour meat-packing establishment in Chicago. The 
plant supplies power to motors disposed about the works, and dis- 

laces sixteen scattered steam engines, The boilers are of the 
Wickes vertical water-tube type, and each is rated at 375 horse- 
power. They supply steam to three Corliss compound condensing 
engines, each of which is coupled direct to a 550-volt dynamo, su 
plying current for motors, and is also coupled by ropes toa 11 
volt alternator for incandescent li omy. The motors range from 
14 to 200 horse-power, and number altogether 111, aggregating 

horse-power. In most cases one motor is used for each floor, 

single reduction toothed gearing being generally employed between 
motor and shafting. 


Aw electric steering gear has been brought out in 
America, A small electric motor drives a countershaft at a con- 
stant speed. At the ends of this shaft are electro-magnetic friction- 
clutches, ‘so d ed that only one may be in operation at a given 
time, and that they will move the rudder in opposite directions. 
From the clutches the motion is transmitted to the rudder by 
worm gearing. A series of contacts in the pilot-house is conn 
with another series of contacts’ near the rudder or other driven 
part. The circuits are so arranged that when the rudder has 
moved to a position co! nding to the position of the wheel the 
circuit through the clutch is broken. To prevent the clutches 


from sticking they are acted upon continuously by weak differen- 
tial coils, which, acting in the reverse direction to the main coils, 
complete the demagnetisation of the clutches, 


MISCELLANEA. 


Tar Admiralty have placed an order with Yarrow ard 
Co., Poplar, for the construction of two shallow-draught gunboats. 


Execrric light continues to gain in popularity in 
Rome. The current, as is well known, is generated by water 
power at the falls of Tivoli, whence it is conveyed by overhead 
wires, 


Tue British Consul at Rome states that the motor 
carriage has achieved a certain amount of popularity in this 
district, and that there is an opening for the lish-made cars, 
conc at present in use are said to be of continental manu- 
acture, 


Tuer are in Valparaiso several large foundries turning 
out locomotives, railway rolling stock, marine engines, mining 
machinery, bridges, and other kinds of engineering work. They 
are able to tender for contracts at prices which almost prohibit 
competition by manufacturers in the United Kingdom. 


Tue receipts of the German Imperial Post and Tele- 
graph Administration, during the period from April Ist to end 
of July of present year, amoun to M. 129,306,330, against 
M. 121,927,447 for the same period the year before, increase thus 
being M. 7,378,883, in spite of the reductions in postage. 


A SELF-MOVING mowing machine is being exhibited at 
the Paris Exhibition by the Deering Harvester Company, of 
America, and has been awarded the Grand Prize. The implement 
is said to have been well tested, but will not be pl on the 
market till next season. We understand it is operated by an oil 
engine. 

Tue Invalide Russe announces that a movement is on 
foot in St. Petersburg in favour of holding next year a Russian 
National Railway Exhibition in the capital. A meeting of engi- 
neers in the service of the empire will be held in the coming 
autumn, and the definite plan of the projected exhibition will then 
be drawn up. 


Tae Havana floating dry dock, which cost the Spanish 
Government close upon £120,000, has been purchased by the 
United States authorities for less than half of her cost. This useful 
structure, which is 450ft. by 82ft., with a weight of 4400 tons, 
and lifting power of 10,000 tons, will be placed iz situ at Pensacola, 
where it should prove of great benefit. 


One of the Indian State Railways has been experiment- 
ing with Haskinised timber. For experimental purposes some 
pitch pine planks, 3in. thick, and treated by the Haskin process, 
were submerged in a tidal creek for one year, and upon recently 
taking them out of the water it was found they had not been 
attacked by the teredo or any other worm. 


THE employés at Pembroke Dockyard, with the excep- 
tion of Reservists and Volunteers who are away on military 
service and could not be communicated with, have consented to 
accept the revised Treasury scheme of compensation for injury in 
lieu of the provisions of the Workmen’s Compensation Act, In 
view of its not being so generally acceptsd at all the dockyards, 
the Admiralty on Saturday extended for one month the date of 
completing contracts. Details of the scheme are not forthcoming. 


At a meeting of the Town Improvement Committee 
of Newcastle Corporation held last week the city engineer sug- 
ested that a temporary wooden bridge, about 8ft. wide, should 

erected at the side of the present Byker Bridge for estrian 
traffic. By this means the work of widening Byker Bridge could 
be more quickly proceeded with, than v allowing the bridge to 
be open for a certain time each day to the general public,. which 
would be attended with the continual danger of accidents occur- 
ring. ‘ 

TuE passing of the new German Navy Bill has rendered 
compulsory the extension of the Imperial skyard at Kiel. It 
will be enlarged to about twice its present size. The village of 
Ellerbeck, which contains 5740 inhabitants, will probably in 
greater part disappear. The first requirement is the construction 
of a new and large harbour protected from storms for the new 
battleships, and capacious warehouses, and the extension of all the 
workshops, At = 6000 workmen are employed, but the 
number will soon be increased to 10,000. 


THERE is a desire on the of a number of the 
members of the Chesterfield and Midland Counties Institution of 
Engineers to change the name of the society by dropping the 
word Chesterfield. At a meeting of the members held last 
Saturday a vote was taken on the subject, with the result that 30 
members voted in favour of the change and 26 against ; but as 
considerable dissatisfaction was expressed with the result ihe 
president, Mr. Maurice Deacon, has decided to take a ballot of the 
whole of the members. The total membership is 334. 


Tue Leeds Corporation are adopting a new system of 
collecting tram fares. It is a ticket system of American crigin. 
The conductor carries a printing and recording machine attached 
to his person. This prints the amount of the fare, the stage to 
which the passenger is entitled to travel, and the number of the 
machine by which the ticket was printed. It will also print an 
advertisement on the back of the ticket and afford a guarantee 
against counterfeiting. The appliance is contained in a case Sin. 
square and 2in. in depth, and records, so that the passenger can see 
it, the amount of the fare paid as well as the total value of the 
tickets which have been issued and number of passengers carried. 


At a conference of the Cleansing Superintendents of 
Great Britain, held in Manchester last week, Mr. Brechin, convener 
of the sub-committee on the collection and dis of city refuse, 
Glasgow, stated that they had devised a plan by which they 
utilised and disposed of the clinkers from their destructors at a 
profit. They were able, in fact, to get 2s. 3d. a ton from con- 
tractors. A scheme had also been adopted for the collection of 
waste paper throughout the city ; the Corporation providing sacks 
to warehouses and offices, and sending for them when filled. The 
demand for waste paper, when assorted, was such that the Cor- 
poration made on an average a profit of £8 12s, per week. 


Tue Holland submarine torpedo boat has, according to 
a message from Newport, Rhode Island, just come successfully 
through a new test. e Holland and some torpedo boats were 
to assume the offensive against two warships in the harbour, The 
latter swept the harbour with their search-lights, and easily picked 
up the torpedo boats before they had approached close enough for 
a successful attack. But despite the best efforts of the crews on 
board the warships they could not locate the new submarine boat, 
which, running easily with deck awash, approached within 150ft. 
of the warships and returned todock unseen. Both warships were 
at the mercy of the Holland’s torpedoes, and had the test been an 
incident of real war both would have been destroyed. 


Tue United States Government have received a report 
from their Consular Agent at Alexandretta, Asia Minor, calling 
attention of manufacturers of cultural iuiplements to the 
opening in the-district. It is said that a light, cheap plough, 
which could be easily drawn by a pair of oxen, would find a ready 


ected | sale, but the most important business could be done in light 


thrashers for grain, especially built for the needs of the country. 
The steam-power thrasher ought not to be of more than 1} to 2 
horse-power, easily transportable on wheels by one or two horses, 
with engine and boiler attached, the fire-box being —_ 
designed to burn straw, The straw coming out of the thrasher 
ought to be cut in pieces by the machine itself, so as to be in good 
condition for food. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


anv Co., Vienna. 

F. A. Brooxnavs, 7, Kumpfgasse, Vienna I. 
CHINA.—KELLY Wa su, Liurrep, Shanghai and Hong Kong. 
FRANOE.—Boyveau AND CHRvILirt, Rue de la Banque, Paris. 
GERMANY.—Asuer anv Co., 5, Unter den Linden, Berlin. 

A. Twerrmever, Leipzic ; F. A. Brocknaus, Leipsic. 

INDIA.—A. J. Compringr anv Co., Railway Bookstalls, Bombay. 

anv Co., 307, Corso Rome; Bocca Frerus, Turin. 

JAPAN.—KELLY Watsu, Limitep Yokohama. 

Z. P. Marnvya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 

RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

AFRICA.—Gorpon anp Gortcn, Long-street, Capetown. 

R. A. THompson anv Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 

AUSTRALIA.—Gorpon anv Gorton, Melbourne, Sydney, and Brisbane. 

R. A. THompson anp Co., 180, Pitt-street, Sydney; Mel- 
bourre, Adelaide, and Brisbane. 4 
TURNER AND- HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland ; Crata, J. W., Napier. 

CANADA.—Montreat News Oo., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—Inrzrnationat News Co., 83 and 85, 

Duane-street, New York. 
Sunscription News Co., Chicago. 

STRAITS SETTLEMENTS.—Kag iy anp Watsu, Liuirzn, Singapore. 

AND Co., Colombo. 

SUBSCRIPTIONS. 

Tue Enarveer can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
cupplied direct from the office on the following terms (paid in 

vance) :— - 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers).. .. £1. 98. 0d. 
Crota Ravina Cassgs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Taz ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THz ENGINEER, and 
accompanied by letter of advice to the Publisher. 


£0 188. Od. 
Yearly .. .. .. £1168, Od. | Yearly .. .. .. £2 Os. 6d. 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 

pe The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
inserted regulari| regularity canno guaran- 
teed in any such case. All ex weekly adv ents are taken 
subject to co! 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of Tus ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 


PUBLISHER’S NOTICES. 


*," With this week's number is issued as a Supplement a Two-page 
Engraving of an Express Locomotive, Prussian State Railways. 
Every copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify ys should 
they not receive it, 


*," Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, ¥ cues on superior paper, upon a roller, 


*,” If — ENGINEER in an 
imperfect or muti ition, J iwing prom, 
information of the fact to the Publisher, with y Fond of the 
through whom on is obtained. Such inconvenience, 
v pire, can be r ied by obtaining the paper direct from 

is office. 
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TO CORRESPONDENTS. 


order 
by us may be forwarded to. their destination. No 
notice can be taken of communicati which do not comply with these 
instructions, 


*,* We cannot undertake to return drawings or manuscripts; we must, 
“therefore, request correspondents to keep copies, : 


REPLIES. 


W. T. L. (Weston).—See the revised edition—1894—of Holtzapfel’s ‘‘Turn- 
ing.” e Britannia Company, Colchester, publishes a useful little 
book on screw-cutting. 

W. A. H. (Leeds).—You doubtless refer to the tool holder made by Smith 
and Coventry, Limited, of Manchester. They will send you descrip- 
tive particulars if you ask them. 

R. T.—The demand for machines for making aonguene’ fuel is not 
large, nor is the number of those who make it. You might apply to 
the Uskside Engineering Company, Newport, Monmouth; and to 
Messrs. Richard Hopkins and Co., of the same town, Mr. J. A. Jenkins, 
19, Dumfries-place, Cardiff, or Mr. C. B. Harris, 11, Broadway, New 
York, can no doubt aid you. 

Junior EnorngEr.—It is not possible to give a satisfactory opinion in 
the absence of diagrams. There are so many causes of knock that it is 
by no means easy to say what is wrong with your engine. It may 
that the big end is too slack, or there may be water in the cylinder. 
We do not think that compression can do more for you t! lead. It 
would not cost much to try the slip on the valve as you suggest, but 
it might be worth while to try to get a little more lead first. 


INQUIRIES. 


WEIGHT OF PASSENGER COACHES. 

S1r,—1 shall be obliged to any one who will kindly give me the 
approximate weight of the passenger coaches on the Metropolitan and 
District Railways, and also approximate weight of coaches on the 
Central London Electric Railway. 

London, August 29th. G. C. B. 


MEETING NEXT WEEK. 


Tue Institute oF SanrITaRY ENGINEERS 
day, September 12th, at 2.30 p.m. 


DEATH. 


On the 8ist ult., at Peers Court, Dursley, Gloucestershire, the residence 
of his brother, Captain CHARLES OrDE Browne, late Royal Artillery, of 
11, The Pa: nm, Blackheath, second.son of the late Colonel Browne, of 


Stouts Hill, Gloucestershire, aged sixty-two years. 
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INJUNCTIONS AGAINST PICKETTING. 


Tue decision of Mr. Justice Farwell upon the 
summons taken out by the Taff Vale Railway Company 
against Mr. Bell, the general secretary, and Mr. 
Holmes, the organising secretary, of the Amalgamated 
Society of Railway Servants, to which the Society was 
subsequently added as defendants,.was a mere matter 
of course upon the evidence before him, so far at least 
as the principal defendants were concerned. The law 
has been settled for some years, and, as the learned 
judge observed, it must have been perfectly well known 
to the defendants that picketting for the purpose of 
dissuading men from working is illegal, and may be 
restrained by injunction. Nevertheless, this incident in 
the strike, now happily at an end, deserves a few 
words. 

The summons asked for an injunction to restrain the 
defendants from watching, or besetting, or causing to be 
watched, or beset, the Great Western Railway Station at 
Cardiff, or the works of the plaintiff company, or the 
——— thereto, or the places of residence, or any 
place where.they may happen to be, of any workmen 
employed by, or proposing to work for the plaintiff com- 
pany, for the purpose of persuading, or otherwise pre- 
venting persons from working for the plaintiff company, 
or for any purpose, except merely to obtain or communi- 
cate-information, and from procuring any persons who 
may have or may enter into contracts with the plaintiff 
company to commit a breach of such contracts. The 
application first came before the judge in chambers, but 
he expressed, and we think properly, a great objection to 
hear a case of this kind in private. The defendants, 
moreover, were not ready with their evidence, and 
despite a request by them for delay beyond the Court day 
in last week, the matter was adjourned into Court, and 
heard on Thursday, so far, at least, as Mr. Bell and Mr. 
Holmes were concerned.: The case against the Society 
stood over. Mr. Justice Farwell held that as against the 
secretaries the case was perfectly clear upon the evidence. 
They had not confined their efforts:merely to obtaining 
or communicating information, which is all that the Act 
of Parliament allows, but had gone further, and had inter- 
fered with the right of every man to take work where and 
when he can get it.- Thus an injunction was awarded 
against Mr. Bell and Mr. Holmes in the terms of the 
summons until the trial of the action... © 

So far, as we have said, the case is perfectly clear. It 
is Lyon’s case, the leading atithority, over again. We 
have often dealt with this subject, and we shotld not 
return to it again but for one reason. We should have 
thought that by this time the remedies which are available 
against illegal picketting were well understood, but it 
seems that there is still some misunderstanding in places, 
which we may endeavour to remove. We hear it said 
now and again, “‘ Yes, we know that we can get an in- 
junction, but it takes so much time. to get it that it is 
practically useless.” This is a mistake. There need be 
no delay worth considering provided the facts are clear, 
for, it is needless to say, no judge would or could grant 
an injunction except upon proper and sufficient evidence. 
But if an applicant can make out a case upon his 


affidavits, he can apply for an injunction immediately he 
issues his writ and ex parte. Indeed, in the present 
case the judge asked, so soon as the summons came 
before him, why the plaintiff company had not applied to 
him ex parte before the defendants were served. As no 
such step was taken, he drew the inference, if he was not 
actually answered, that the evidence was not at that time 
sufficiently complete to justify so early an application. 
If the railway company’s affidavits had been fully com- 
pleted when the summons was. taken out, there is little 
or no doubt that the judge, on the plaintiff's ex parte 
application, would have restrained the secretaries for a 
few days until the case was ripe for hearing on both sides. 
Thus pts is really no ground whatever for these com- 
plaints of delay. 

Another objection may be, and we think is, occasionally 


made. If an injunction be obtained against certain — 


named offenders restraining them from picketting or from 
organising illegal pickets, what is there to prevent other 
people not included within the order from doing the same 
thing? We think that an answer will be found when the 
occasion arises. The arm of the Courtis long. Itis very 
careful to see that its injunctions are ahesel They are 
not granted lightly and as a matter of course, but when 
once the Court has directed that such and such an act 
shall not be done, it will be prompt to punish any evasion 
of its order. We have little doubt that if an injunction 
were granted against A. and B. to restrain them from 
illegal picketting, it would be no answer by C. and D. who 
subsequently committed the like offence, with full know- 
ledge of the injunction, that they were not expressly 
named in the order. We well remember a case in which 
an injunction was granted against certain named trustees 
of a friendly society to restrain an unlawful distribution 
of the society’s funds. The trustees then retired and 
new trustees were appointed in their place, who actually 
proceeded to make the distribution which their pre- 
decessors had been enjoined not to permit. They argued 
that they were not within the scope of the injunction, 
because not named therein and not parties to the action 
in which it was obtained. But it was proved that they 
were fully aware of it, and an order was made for their 
commitment for their contempt of the Court’s injunction. 

This is a good illustration of the care with which the 
Court guards its remedies. We venture to suggest that 
anyone who may take a hand in illegal —— against 
which, to his knowledge, an injunction has actually been 
issued, will find himself in a position of great personal 
discomfort. 

On Wednesday Mr. Justice Farwell decided the ques- 
tion reserved as to whether the Amalgamated Society of 
Railway Servants could or could not be included in the 
injunction granted against Mr. Bell and Mr. Holmes. 
The Society contended that it had no corporate exist- 
ence, because it wasa Trade Union. But Mr. Justice 


| Farwell decided that no exemption could be claimed on 


this ground. If the argument held good, then the 
Government would have brought into existence bodies 
recognised by but quite irresponsible to the law, which 
would be absurd. The injunction must be extended to 
include the Society. 


A TEST OF STEAM ENGINES. 


Tue report of Mr. Longridge, M.A., chief engineer to 
the Engine, Boiler, and Employers’ Liability Insurance 
Company, Manchester, for the year 1899, has just been 
issued, and is full of interest and information. We can 
particularly commend that section of it devoted to 
electrical machinery to the attention of electricians. 
They will there find a record of certain practical experiences 
which ought to be of no small use to them. It is not 
with these, however, that we are just now concerned, but 
with Mr. Longridge’s report on tests which he has carried 
out to ascertain the efficiency of five mill engines. The 
trials were conducted with all recognised modern pre- 
cautions to ensure accuracy, and the results have been very 
precisely tabulated, while simple and combined diagrams 
are added. But Mr. Longridge has drawn no deductions. 
This, we venture to think, is not as it should be. We 
have repeatedly pointed out in these columns that no 
adequate theory of the real steam engine has ever been 
framed—we mean a theory which will satisfactorily and 
conclusively explain what takes place inside an engine 
when it is at work. No such theory can be of value 
unless it is based on ascertained facts. The tests carried 
out by Mr. Longridge seem to have been made under 
conditions so far different that valuable comparisons 
might have been drawn. Mr. Longridge has contented 
himself, however, with putting the facts before the world 
and leaving every one to draw what conclusions he 
pleases. Mr. Longridge, we may be permitted to say, 
is too able a man, too well versed in the literature and 
practice of steam engineering, to hold his peace under 
the circumstances. We have no doubt that he could say 
much if he pleased on the tests of these engines that 
would be of considerable value. 

The principal facts may be shortly stated. The-first 
test applied to a pair of side-by-side, compounded 
cylinders, jet condensing engines, with Corliss valves, 
and a steam-heated receiver. The cylinders are jacketed 
all over. Steam is supplied at a presgure of 147 lb. by 
the gauge. The indicated horse-power was over 500. 
We have here an example of the most modern and best 
type of mill engine. Two experiments were made of 
seven ‘hours each, one with and the other without the 
jackets and steam-heated receiver. In the first case the 
engine used 18°891]b. and in the second 14°55 1b. of feed- 
water per horse per hour. That is te say, the admission 
of steam to the jackets and re-heater mepecently reduced 
the consumption of steam by ‘66 or by, say, part— 
considerably less, indeed, than 5 per cent. We have used 
the word ‘‘ apparently ” above, because we are not sure 
that the jackets had any direct connection with the 
saving. The actual number of expanSions was 11°3 
when the jackets were not in use, and 13°1 when 
they were. - Let us, for the sake of argument, assume 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
*,* All letters intended for insertion in Tum ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for —_—oe but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
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that the value of expansion is represented by the hyper- 
bolic logs of the ratios, which is in theory not far from 
the truth. The hyp. log. of 11°3 is 2°430 nearly, and 
of 18°1 it is 2-565. It would seem, therefore, that the 
gain in economy was obtained by the augmented expan- 
sion, and not by the jacketing. It is, of course, an 
obvious answer that, as the power had to be the same in 
both cases, the extra expansion was only rendered possible 
by the aid of the jackets. This isa point that requires 
further investigation. Very eminent authorities have 
held that if the steam condensed in a jacket were con- 
densed inside the cylinder, the effect would be, on the 
whole, better. There are, however, certain facts which 
complicate .the result. Thus, although the power 
exerted was to all intents and purposes the same in both 
experiments, being 524 without the jackets, and 521 with 
them, the mean effective pressure referred to the low- 
pressure piston was 29°6 lb. without the jacket, and 
29:1 with it. The revolutions per minute were respec- 
tively 64:8 for the higher consumption test, and 65-1 for 
the lower. Mr. Longridge has prepared diagrams show- 
ing the dryness fraction at different steps of the stroke 
in both cylinders. These are instructive. With the 
jackets not in use, at the point of cut-off in the high- 
pressure cylinder the dryness fraction was 0°88, at the 
point of release it was 0°85. At cut-off in the low-pres- 
sure cylinder it was 0°68, and the same at release. In 
the test with the jackets in use, in the high - pressure 
cylinder at cut-off the fraction was 0°82, and at release 
0°87. In the low-pressure cylinder it was 0°76, and on 
release 0°82. From these figures can be calculated the 
advantage derived from the condensation of 0°68 lb. of 
steam per horse-power per hour admitted to the jackets 
and re-heating coil. ‘It will no doubt be said by the 
advocates of jacketing, that in this case the jacketing was 
inefficient, because much more steam ought to have been 
condensed in them. We must pause here for an explana- 
tion of why the jackets were not efficient. The lesson 
taught seems to be that the saving effected by all the extra 
paraphernalia would hardly pay interest on the first cost 
and upkeep. 

The second experiment was made with a pair of 
horizontal compound tandem engines supplied with steam 
by three Lancashire boilers, and indicating 1032 horse- 
power. The experiment lasted seven hours. The dis- 
tribution is effected by piston valves. The feed-water was 
16°96 lb. per horse per hour. There are no jackets or 
re-heaters. The steam comes through 130ft. of piping, 
half of which is out in the mill yard. There is no 
separator, but there are drain cocks on the pipe near the 
engine ; nevertheless it seems that a good deal of con- 
densed water got into the cylinders. No comparison can 
be drawn between the performance of this and the pre- 
ceding engine, because the working conditions are wholly 
different. The tandem engine worked at but 85 Ib. boiler 

ressure, and the number of expansions was only 8°65. 

he dryness fractions at cut-off and release in the two 
cylinders were 0°72, 0°80, 0°70, and 0°67. It would 
have been possible perhaps to draw some deductions here 
as to the effect of the absence of jackets but for the fact 
that much water must have gone into the cylinder from 
the steam pipe. In a word, the engine worked wet from 
the first. 

The third pair of engines presents us with a modifica- 
tion on the other two. The high-pressure cylinder barrel 
is jacketed. The cylinders lie side by side. The steam 
pipe between them is enlarged to form a receiver carefully 
drained. Steam is supplied at 86 1b. by two Lancashire 
boilers. The results of the first trial were so much better 
than was expected, that a second trial was made, with 
very nearly the same result.. The consumption of steam 
was in the first case, 14°63 lb., and in the second 14°83 lb. 
per horse per hour—the same within the limits of experi- 
mental error. Adding 0°82 Ib. and 0°34 Ib. for the jacket, 
we have totals of 14°95 lb. and 15:17 lb. per horse per 
hour. The actual number of expansions was 15°5 and 
15°9. Comparing these results with that obtained from 
the first engines, we find that the consumption of steam 
was 0°4 Jb. greater than that required by the first engine 
without a jacket, and about 1 lb. more than when the first 
engine was working with a jacket. The gain effected by the 
augmented pressure and range of expansion is very small. 
And it is further to be noted that the Corliss valves of the 
high-pressure cylinder leaked and could not be made 
tight. If they had been tightthe small difference in con- 
sumption would probably have disappeared. The engine 
indicated about 400 horse-power. Here, then, we have one 
of the puzzles constantly presented in steam engineering. 
Why was the consumption of steam almost the same in 
two engines, one fitted with every modern improvement 
and working at 147 lb. pressure, and the other without 
these improvements, and using steam of only 86 lb.? 
The dryness fractions for the last engine do not help us 
to solve the problem. They were 0°69, 0°80, 0°74, and 
0:76. The only thing noticeable is that a good deal of 
evaporation took place in the high-pressure cylin- 
we but why in this particular case there is nothing to 
show. 

The fourth test was that of a pair of horizontal tandem 
compound engines, indicating nearly 700 horse-power. 
The pressure was 87 lb.; the feed-water was 16°47 lb. 
per indicated horse-power per hour; the number of 
expansions 9°7 The drainage of the steam pipe was 
very imperfect throughout, and the trial was of little real 


value. 

The fifth and last trial represented a new set of con- 
ditions. The engines were originally a pair of side-by- 
side horizontal compound jet condensing engines, bnt had 
been altered previous to the trial to triple-expansion by 
putting a small cylinder behind each of the original 
cylinders, the steam from the boiler entering both the 
new cylinders, and exhausting from them into the original 
high-pressure cylinder, now become the intermediate 
cylinder, and from it to the low-pressure cylinder. The 
cylinders are unjacketed. The two high-pressure and 
intermediate cylinders have Corliss valves, and the low- 
pressure a slide valve with expansion plates behind. We 


have here a type very similar to that of the engines of 
the Lucania, and several other very large ships. The boiler 
pressure was 1521b.; the indicated horse-power, 687 ; and 
the feed-water per indicated horse-power per hour, 
13°77. The ratio of expansion is not stated, nor is 
the dryness percentage, so that we are unable to draw 
any comparison based on details between this and the 
other engines. The broad fact which comes out most 

rominently from the whole inquiry is the very small 
vifference between the performance of the best and the 
worst engines, and the apparent futility of the elaborate 
precautions taken to promote economy. There are, how- 
ever, certain facts connected with clearance, &c., which 
require consideration, and on which we have not touched. 
We hope to return to the subject. The experiments 
have been so carefully carrigd out under such various 
conditions, that they deserve much consideration. It is, 
we trust, possible that Mr. Longridge may have some- 
thing more to say about them. 


THE UNITED STATES ARMOUR PLATE QUESTION. 


THe troubles of the American Government in the 
matter of armour for the warships now building have not 
et been resolved. They have rather been accentuated 
‘es the action of the Navy Department in rejecting, on 
the 11th inst., all the tenders put in for the quantity 
advertised. The earlier circumstances connected with 
this armour question have been referred to in these 
columns, but the further developments are no less in- 
teresting. It will be remembered that the law under 
which these bids. were called for was passed during the 
last session of Congress after a bitter struggle over the 
whole question of armour plate. It authorised the Sec- 
retary of the Navy to contract for the armour of the 
vessels which had previously been authorised, and which 
were authorised in that Act, provided he could make 
contracts at a price which, in his judgment, was reason- 
able and equitable. Previous Acts for several years had 
placed a maximum price .on armour which could not be 
exceeded ; but the general rise in values had made this 
upset figure ridiculous, and no maximum price was: fixed 
in the current law. The Secretary, however, was em- 
powered, in case he could not secure armour at a price 
deemed reasonable, to procure a site and erect thereon a 
Government armour plate plant. For this purpose, if 
the Secretary should so decide, Congress appropriated 
4,000,000 dols. The quantity of armour advertised for 
was 35,950 tons. Hitherto the Bethlehem and Carnegie 
companies have held a monopoly of the production of this 
commodity for the American Government, and on this 
occasion they each bid for one-half of the quantity re- 
quired, and their bids were identical in price quoted, 
terms of delivery, and other points. They quoted each 
for 15,000 tons of face - hardened armour of Class A 
—armour for battleships and armoured cruisers of 5in. 
or more in thickness—at 445dols. per ton, exclusive 
of a royalty of 45 dols. per ton, making the aggregate cost 
to the Government 14,700,000 dols. for the 80,000 tons of 
armour of this class. On the Class B armour, which is 
face-hardened armour of less than 5in. in thickness, and 
of which 3800 tons are required, each tendered at the 
rate of 400 dols. per ton, exclusive of a royalty amount- 
ing to 11.20 dols. per ton, making an aggregate of 
1,562,560 dols. for this class of armour. For Class C 
armour, which includes the diagonal armour, bulkhead 
lates, &c., not face-hardened, of which 1250 tons are to 
furnished, the bid also was 400 dols. in each instance, 
or an aggregate of 460,000 dols. for the armour of this 
class. Tenders for 600 tons of bolts and nuts were put 
in at 400 dols. per ton in each instance. Each company 
explained that its bid myst be considered as a whole. 
and, if awarded the contract under it, Krupp armour 
would be furnished. 

Another concern, the Midvale Steel Company, of Mid- 
vale, Penn., entered the list and tendered for the entire 
quantity of armour plate needed at a price considerably 
below that of the other companies, and also included in 
the bid a sliding upward scale for lesser amounts than the 
aggregate, with the condition, however, that the bid 
should not be considered unless 20,000 tons or more 
should be awarded. For the whole lot of Class A armour 
it quoted 488 dols. per ton, with no royalty charge ; for 
25,000 tons, 440 dols.; for 20,000 tons, 442 dols.; for 
15,000 tons, 454 dols., and so on. It further made a con- 
ditional quotation for Class B armour at 380 dols. per ton, 
provided it was awarded 20,000 tons or more of Class A. 
It made a bid of 327 dols. per ton for the 600 tons of bolts 
and nuts. The Midvale did not specifically mention 
Krupp armour, but it stated that the material furnished 
would be face-hardened and capable of standing the 
ballistic and other tests required by the Navy Depart- 
ment. The other companies stated, in their letters 
accompanying the tenders, that, the Department’s condi. 
tions were ‘not applicable to the production of Krupp 
armour,” and that they would expect “such reasonable 
modifications of the Department’s conditions as would be 
necessary,” which is den to mean that they would not 
allow the naval officers detailed on inspection duty to 
watch the manufacture of the Krupp plates through the 
entire process. The companies claim that this was 
among the conditions on which the secret of the process 
was purchased abroad. 

The Navy Department at Washington very promptly 
rejected all three tenders, the reasons assigned being the 
demand from all three for too large a proportion of the 
entire quantity and the length of time asked for delivery. 
While the Midvale tender was lower, the period required 
before delivery could begin was much longer, twenty-six 
months against six months, the time specified by both the 
Carnegie and Bethlehem companies. The long period 
asked by the first named is said to be due to the fact that 
it would have to construct a plant for the manufacture of 
armour plate. When it should begin delivery, however, 
it to furnish 500 tons a month, as against 300 tons 
by each of the other companies. But anyway the 


Government have not secured armour to complete the 


ships now under construction within a reasonable period 
of time. The Carnegie and Bethlehem concerns insisted 
upon the division of the whole contract between them on 
equal terms, a defiant sort of: attitude which gave the 
Navy Department to understand that these contractors 
wad not be trifled with, and that if it did not care to 
come to their terms, it might go elsewhere. It is under- 
stood that the Department resented the stipulation, and 
regretted that the Midvale proposals were not more 
satisfactory. It is not known yet whether the Govern: 
ment will establish a plant of its own, or whether it 
will take such steps as lie in its power to bring the 
contractors to reasonable terms. The building of 
an armour plate plant would involve about ¢s 
much delay as was asked for by the Midvale 
Company, and there would remain the question of the 
‘so-called Krupp armour,” which has caused sufficient 
delay already, especially in the case of the battleships 
Maine, Ohio, and Missouri. The construction of these 
three ships was authorised by the Act of Congress of 
May 4th, 1898, but the Navy Department was unable to 
contract for armour plate within the limit of price fixed, 
and hence the new Act, which has not, so far, removed 
the trouble. The first keel plate of the Maine was laid 


on February 15th, 1899, and the Chief of the Bureau of 


Construction reports that if the delivery of the armour is 
such as to facilitate the progress of the hull work, it is 

robable that the ship can be ready for delivery by the 
Builders on June 1st, 1901. The Ohio’s first keel plate 
was laid on April 22nd, 1899, and it is believed that she 
could be ready for delivery by March, 1902. The Mis- 
souri is in about the same condition as the Ohio. The 
proposal to protect these ships with Krupp armour 
was originally suggested to the Navy Department soon 
after the Act authorising their construction, it having been 
learned that Herr Krupp had perfected a new process for 
the manufacture of armour plate at his ordnance works 
at Essen, Germany, that gave a product much superior 
to Harveyised armour and revolutionised the ballistic 
standard. The Carnegie Steel Company and the Beth- 
lehem Iron Company contracted for the exclusive manu- 
facturing rights of America under Herr Krupp’s terms, 
and then sent their experts to his works, in Essen, 
to be instructed in the details of the new process. It 
is no doubt by virtue of this advantage that they have 
not been conciliatory in their dealings with the Navy 


Department. 


RAILWAY: LABOUR. 


Important strikes teach valuable lessons. The strike 
in South Wales is no exception to the rule. For the 
time being a modus vivendi has been found. There is, 
unfortunately, nothing in the terms of settlement to lead 
us to bélieve that harmony has been permanently esta- 
blished. The history of the quarrel presents few points 
in which the Taff Vale strike differs from many others; 
yet certain things have been accentuated which are 
worth notice. The railway company refused, it will be 
remembered, to treat with any of the leaders of the 
Amalgamated Society of Railway Servants’ Union. The 
directors were quite prepared to discuss matters with 
their own servants, but not with men whom they per- 
sisted in regarding as outsiders. To this the strikers 
objected. But subsequently, when Mr. Bell and others 
supposed to represent the men’s best interests advised a 
settlement on terms which have already been stated in our 
pages, the strikers repudiated those who are, at all events 
ostensibly, their leaders, and practically forthe moment 
got out of hand altogether: More than once recently the 
same thing has occurred. The fighting army has flatly 
refused to obey its own leaders. The fact is, we think, full 
of significance. It is evidence of a spirit with which 
account must be taken in future arrangements between 
employer and employed. 

There is no lack of evidence that in this country there 
has been steadily growing up a tendency to insubordina- 
tion which is full of danger. Obedience is becoming a 
thing of the past. It is notorious that boys in all 
positions are disobedient. The rising generation has lost 
all sense of reverence, all respect for duty. We have to 
wait for adolescence for better manners. No workman 
feels called upon to do this or that because he is. told to 
do it. Every man is “ as good as his fellow, and better.” 
The consequences, so far as the employer—the man who 
gives orders—is concerned, cannot be otherwise than 
deplorable ; but just now we have nothing to do with this 
aspect of our subject. We have to deal with that 
on a far wider basis. 
prejudicially affects affairs of cosmopolitan importance. 
It is a serious thing that workmen should not render 
ready obedience to masters and foremen; but it is a 
much more serious thing that they should disobey their 
own union leaders. These men have a hard task to dis- 
charge, and they in some cases deserve pity rather than 
censure. Not a few of them have been unutterably mis- 
chievous in the past. There is reason to believe that in 
the present day they carry on their work in a more 
chastened spirit. They are better informed than their 
predecessors. They often approach disputes with a real 
determination to settle them amicably; and altogether 
much that. is favourable may be and has been said, 
recently, of union leaders by employers. There is hope 
for the future in all this. Even union leaders must 
advance with the times. Yet if the men refuse to accept 
the ruling of their representatives, nothing but chaos can 
result. With a trades union strong and reasonably 
managed, it is possible to treat. But no treaty, no 
arrangement, is practicable if there is no government 
with which to arrange the terms of peace. For many 
years trude union leaders were all powerful. What 
they ordered was carried out. If, intoxicated with their 
own power, they thought fit to plunge thousands of men 


and their families into penury, the thing was done.. 


When they settled wages, hours, or terms of piece- 
work, no one thought o ey ing their fiat. But it is 
becoming evident, we think, that union leaders: are 


This lack of obedience’ 
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losing their power. One of the reasons why the Greeks 
fought so badly in the Greco-Turkish War was simply 
that there was no discipline. Every man in the ranks 
did just as he pleased. Much the same state of affairs 
ruled in the French army at the time of the Revolution. 
Buonaparte changed all that. In the French navy 
obedience, as we understand the word, had for years no 
existence, and that was one of several reasons why 
British ships were always victorious. A trade union 
whose members render strict obedience to their leaders 
can do much mischief, but it is powerless for evil com- 
pared with a union whose members refuse to follow 
either the instructions or the advice of their own leaders. 
Whether it is or is not in the power of such men as Mr. 
ell to re-establish discipline we cannot pretend to say. 
Its absence introduces another element of discord, and 
sets up another serious difficulty in the arrangement of 
the relations of capital and labour. 

We fear that it is too much to expect that with the 
settlement of the Taff Vale dispute, the troubles of the 
railway companies may be regarded as over for some 
months. We have the Great Eastern Railway cloud 
looming in the distance, and rumours of further move- 
ments reach us from most parts of the country. The 
railway companies have fallen upon evil times. The price 
of fuel, rails—of everything, in short, which they have to 
buy—has risen. The demands of the travelling public 
become daily heavier. In every hand is a stone to throw 
at railway management. The Board of Trade continually 
urges the adoption of costly improvements in signals, 
brakes, couplings, management. Hours of work have 
been reduced. Wages have been raised, dividends 
become smaller and ‘smaller. It is no idle assertion that 
a little more pressure will drive the railway companies of 
(Great Britain to something not far removed from bank- 
ruptey. One immediate result of a further rise in wages 
will be the discharge of men. It has, to our certain 
knowledge, begun on one line already. Various 
mechanical improvements will be introduced with the 
special purpose of dispensing with labour. But much 
worse than any rise in wages and reduction in working 
hours will be the advent of a policy of continual worry 
on the part of the men. Even if the terms of peace are 
hard, an incalculable benefit is gained by the knowledge 
that the peace is permanent. 

. Considering the whole position, the discontent of the 
men with their own leaders, with each other, and with 
the railway companies, it appears that there is but one 


chance of re-establishing harmony, and that lies in the- 


setting up of what, for lack, we suppose, of a better 
word, has been termed a Conciliation Board. A great 
deal of mischief is done now by the lack of an adequate 
method of interchange of ideas between the men and 
the directors and officers of the companies. Small 
groups of men have the utmost difficulty in bringing 
their complaints before the authorities; and each such 
group easily becomes the centre or spore from which 
discontent will radiate. It ought to be quite feasible to 
establish a species of Parliament in which represen- 
tatives of all the railway men in the kingdom could 
appear to meet the directors and officers of the com- 
panies and discuss and settle the larger questions which 
arise from time to time. Meetings might take place, 
say, twice in the year. The whole country again could be 
cut up into districts, in each of which could be established 
a Conciliation Board, meeting once a month or once a 
fortnight. The proceedings, if conducted under the 
management of a strong chairman, ought to suffice to 
reconcile all difficulties and do away with strikes. The 
suggested establishment of a Conciliation Board for one 
district alone will not suffice; the policy must extend 
throughout the kingdom. Nor will one Central Board be 
enough. Sucha Board could not be properly representa- 
tive. The cost of living, the conditions of work, the supply of 
labour differ all over the country ; and working hours and 
wages which would be absurdly inadequate in one district 
may be ample in another. That there is a prospect of 
the establishment of Boards of Conciliation is, we think, 
certain. The lion in the way is the spirit of insubordina- 
tion on which we have laid stress. After the men have 
selected their representatives on the Boards they must 
make up their minds to comply loyally with the ruling of 
the Board. If, the moment that. ruling is adverse they 
repudiate it, and in effect disobey their own elected 
leaders, there must be an end to all things: The last 
state of the men and the railway companies alike would 
be worse than the first. 


THE BRITISH ASSOCIATION AT BRADFORD. 


TuE British Association for the Advancement of Science 
meets this year at Bradford, under the presidency of Sir 
William Turner, M.B., D.C.L., F.R.S., whose address 
was delivered on Wednesday evening, and was listened 
to by an audience whose appreciation was naturally not 
in proportion to the numbers present. Although a part 
of the President’s address dealt with his subjects with a 
view to the entertainment of the larger number of the 
members, that part which will be accorded the most 
importance will be appreciated only by those whose 
education has been special. 

This ig the second meeting of the Association at Brad- 
ford. The previous meeting was in 1878, so that more 
than a quarter of a century has elapsed between the two 
visits. This lapse of time should afford some interesting 
comparisons between the then and now. It is note- 
worthy, for instance, that the address of the President in 
1873, Dr. Williamson, F.R.S., was very largely occupied 
in a defence of the atomic theories of chemical and 
molecular physics, theories which would seem to have 
been firmly founded ny before. Dr. Williamson’s address 
was interesting to so large a part of the whole scien- 
tific world that the disappointment felt when Joule; who 
was the president-elect, announced his inability to attend 
through illness, was much. allayed. ‘Many things now 


accomplished and of every-day performance were only in 
the earliest phases of adumbration, while others which 
appeared to be of undoubted and proved practical value 
have been almost unforgotten. 

Dr. Williamson laid great stress on the value of the 
atomic theory in explanations of changes in the condi- 
tion of matter, and in confirmation of his previous 
announcements, said that “ all molecules which appear to 
be chymically at rest are re-acting on one another when 
in suitable conditions in the same kind of way as those 
which are manifestly in a state of chymical change—that, 
for instance, the molecules of liquid sodie chloride ex- 
change sodium atoms with one another, forming new 
molecules of the same compound, undistinguishable from 
the first, so that in an aggregate of like molecules the 
apparent atomic rest is the result of interchange of like 
atoms between contiguous molecules. Such exchanges 
of atoms take place not only between molecules of 
identical composition, but also between contiguous mole- 
cules containing different elements. For instance, in a 
mixture of sodic chloride and potassic iodide an inter- 
change of metallic atoms takes place, forming chloride 
and sodic iodide. The result of the exchange in such a 
case is to form a couple of new molecules different from 
the original couple.” 

At that time it must be remembered that some 
chemists (not chymists now) and physicists were of 
opinion that the idea of atoms was not necessary for 
the explanation of the chemical changes in the con- 
dition of matter, and also that there was sufficient 
controversy on this now long-settled working hypothesis 
to make it worthy the pen of Maxwell, who read a 
paper at the Bradford meeting on ‘‘ Molecular Physics,” 
in which he thought it necessary to begin with the defini- 
tion that an atom was a body “ which cannot be cut into 
two.’ This conception of the atom, perfectly satis- 
factory as it is, is as difficult to pursue, in view of Max- 
well’s definition, as is the problem put by a workman, 
in criticism of some remarks by an engineering popil, 
when he-said “Yes, you seem to know a good deal 
and be a bit cléver, but I guess you can’t tell me how 
to make a clock strike half of one.” 

In the quarter of a century a great change has taken 
place in connection with the subject of the address of 
Mr. W. H. Barlow, F.R.S., the then president of the 
Mechanical Section. He dealt chietly with the then 
modern steel, and the prospects of the production of the 
Bessemer and the Siemens processes in the engineering 
world. He looked to this material to reduce the weight 
of girders of all kinds by about 50 per cent., and instanced 
its large use as a structural material abroad, while we, in 
the country of its origin, were restricted by Board of 
Trade and other obstructive influences, - This has all 
come to pass, but the great bridge across the Forth, to 
which he referred, as designed by Mr. Bouch, was never 
built, while Barlow himself was destined to rebuild 
Bouch’s long bridge across the Tay, leaving the crossing 
of the Forth to be done by Foster and Baker. 

Another subject of interest to the engineer was dealt 
with by Mr. R. Eaton, who read a paper on the use of 
heated air in combination with steam in the ordinary 
running of a locomotive engine, on the principle in- 
vented by George Warsop. A stationary engine on this 
system worked some time in the 1871 Exhibition, 
and Eaton described a locomotive which had been 
running regularly for months with great success. 
It had a small air pump worked off one of the crossheads, 
and thus forced air through a coil in the smoke-box, and 
then to the boiler, at a temperature of about 600 deg. 
Fah. The condition of the boiler was said to be much 
better than that of other engines on the same line, and 
the saving in fuel considerable. _ This is an illustration of 
changes of the quarter-century, in which a thing accom- 
plished and thought good has been found wanting. 

The treatment of sewage was then, if possible, in a 
more problematical stage than now, and Grantham and 
Hope read a Committee report and papers on the sub- 
ject, while the town clerk of Bradford defended the 
local authorities, who were charged with supineness with 
regard to sewage and town and manufacturing refuse 
treatment, the last-named on the ground that there was 
no room for the manufacturers to deal with the refuse 
which polluted the rivers. Methods then considered 
have long been tried and used on a large scale, but the 
main problem remains as interestingly unsettled as ever, 
and the bacteriologist as a factor in the matter had not 
been dreamed of. 

The papers down for reading at the Feosenst meeting 
include in their titles some acceptable subjects, although 
none of them point to any very novel announcement. 

The address of the president, Sir Alexander Binnie, 
was in effect a history of philosophy, and had nothing to 
do with mechanical engineering. It is very clear, very 
readable, and eminently suitable for a mixed audience. 
It cannot, in justice to the author, be condensed or 
abstracted, and is not sufficiently specialised to be pub- 
lished in our pages with advantage. Some of the papers 
we shall give in future issues. 

The meeting of Bradford will probably be made 
memorable by the action of the General Committee on 
Wednesday, when by a considerable majority they voted 
for the election of women on the General and Sectional 
Committee. The recommendation will go before .the 
Committee of Recommendations, which will report next 
Wednesday, and it is probable that this Committee, will 
support the vote subject to the election of women on the 
General Committee before election to the Sectional Com- 
mittees, and itis probable that some very necessary reforms 
will be made in the election of men to these Sectional 
Committees. 

The address of the President, Sir W. Turner, is a 
splendid monologue on the cell, extremely specialised, 
and quite outside the province of Tae ENaInreEr. 

The peroration of Sir Alexander Binnie’s address we 
give, because from it can be gathered the manner and 
method of the whole :— eS 

What the future may have in store-for us we cannot imagine, but 


clearly if we compare the facts known at the commencement of the 
‘nineteenth century with those in our ion at the inning 
of the twentieth century, we may look forward to a still richer 
harvest of what Bacon calls “fruits.” Looking back upon the 
facts that I have been enabled, and I feel so imperfectly, to bring 
before you, I have ‘‘to answer” the question with which we set 
out. Modern scientific thought is due to an inquiry into Nature 
and her works, irrespective of all preconceived thous and the 
breaking away from the authority which other departments of 
human thought and faith have in former ages imposed upon some 
of the earlier inquirers into science. Faith in religion has been 
defined as ‘‘the substance of things hoped for, the evidence of 
things not seen,” which is quite apart altogether from the other 
and wider faith with which the scientific inquirer contemplates 
that vast, that stupendous, that beautiful universe which has been 
revealed to him by the teaching of his predecessors, and which 
inspires him with those hopes to which I have just alluded. 

n the teaching of the ancients Bacon remarks: ‘‘ The opinion 
which men entertain of antiquity is a very idle thing, and almost 
incongruous to the world; for the old age and length of days of 
the world should in reality be accounted antiquity, and ought to 
be attributed to our own times, not to the youth of the world 
which is enjoyed among the ancients, for that age, though with 
respect to us it be ancient and greater, yet with regard to the 
world it was new and less.” This idea is, perhaps, more and more 
beautifully expressed by Tennyson in the words “I, the heir of all 
the ages in the foremost files of time.” And in another respect, 
taking Bacon’s teaching which he so often reiterates, as being a 
search after fruits, we must not imagine that the fruits of which 
he speaks are necessarily to be gathered in by the worker himself. 
For the pursuit of true science is often hindered by the too greedy 
effort to grasp the sordid rewards of the present, and, alas! Bacon 
himself will ever stand as a most painful example of the depth of 
d lation to which even the highest minds may fall. 

e must learn from Nature what she is continually teaching, 
that her efforts are directed, not.solely for the benefit of the 
individual, but for the welfare and the advancement of the race. 
The fruits and the rewards which grow from a study of Nature, 
and a truly scientific effort to expound her laws, are of a higher 
and a wider scope. And in contemplating the work of the great 
men of the past with whose names we have been so freely dealing, 
looking at'the present attitude of the scientific mind, and our share 
in the application and directing of those great sources of power in 
Nature, we may say :— 

‘*No more a wind-borne leaf upon the waves 
Of time and chance, but one to whom is given, 
To help the mighty purpose of the world, 
To straighten crooked paths, to smooth the hills 
- Of sin and sorrow, that on some bright day 
The great wheels of the world may run their course 
_.=» Without one jar or check.” 


W. ROWAN. 


On Monday morning, the 27th ult., died at Boulogne, 
W. R. Rowan, an engineer who had done much to introduce 
steam tramways and light railways. His lines, projected or 
carried out, extended nearly all over the world. Fis schémes 
included such places as Portaferry and Manilla, Sydney and 
Trondhjem, Teheran and Paris; and he was at one time 
concerned with the Jungfrau Railway. His handsome sur- 
face-condensing steam cars have been used in nearly every 
principal city of the Continent, and were appreciated until 
electric systems displaced them recently. eir builders 
have been such eminent firms as the Société Alsacienne, the 
Société Franco-Belge, the Chantiers dela Buire, at Lyons, 
&c. Asan inventor he brought out several forms of light 
boilers—one a “ Siamese-Twin” vertical—a steam-bogie, 
and a.number of improved rails for various forms of light 
railways. He spoke many languages, and his loss will cause 
deep regret among continental engineers. His business 
acquaintance was very extensive with the leading rolling 


W. R. ROWAN 


stock and machine works of Europe. Asan administrator 
he held the position of directing engineer of the Franco- 
Algerian Railway Company for several years, and only 
recently gave it up to act as consulting engineer for the same 
railway. Only those Englishmen who have entered the 
outer fringe of French railway administration can fully 
understand the difficulties to be encountered and the tact 
required in such a position, when every business situation, 
from the meanest upwards, is surrounded with such a . 
Chinese wall of exclusiveness that a foreigner is at all times 
sought out for the bitter attacks of the daily Press. For 
some months past Mr. Rowan had been in London on 
business connected with electrical traction, but expected to 
return to attend the Congress of the Société des Ingénieurs 
Civils at Paris; instead he returned from London to his 
temporary residence at Boulogne, and died, within seven 
days, of acute. pneumonia._ He_was thoroughly athletic, 
although somewhat advanced in life, and could vault a 
hurdle with ease, and was a great sportsman and a prize- 
winning yachtsman. 
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WELLINGTON FOUNDRY, LINCOLN. 


TuE works of Wm. Foster and Co., Ltd., are situated in Firth- 
road, Lincoln, and as in large measure they are new works, and 
have been equipped for the electrical driving of the machinery, 
the following description and particulars maybe found useful 
by our readers. Above we give a plan of the works, which 
occupy an area of just over 5} acres. A branch siding comes 
into the works through the entrance gates, and by this access 
is obtained to the three railways which serve the district— 
the Great Northern, the Great Eastern, and the Midland, 
There are, therefore, considerable facilities for the reception 
of raw material and the despatch of manufactured goods. 
The siding, as it enters the works, passes over a 25-ton weigh- 
bridge, near which is situated the weigh-house, and the line 
then proceeds to various parts of the works. In conjunction 
with these wide-gauge lines there are 2ft. gauge lines laid to 
connect the foundry with the erecting shop. The 4ft. 8in. 
line passes in the yard underneath a straddling loading crane 
capable of lifting 10 tons. This at present is only hand 
worked, but we understand that in the near future electric 
driving is to be added. 

It will be convenient, in describing these works, to start 
from what is really the central feature of the whole—namely 
the power-house. This is a red brick building occupying a 
site by itself between the foundry and erecting shop—right 
in the middle of its work, in fact. The generating machinery 
consists of two sets of combined engines and dynamos—the 
former by Bellis and Marcom, the latter by Holmes. The 
dynamos, which are coupled direct to the engines, are 
compound-wound, and of the 2-pole type. The output 
of cach is 435 ampéres and 230 volts, at a speed of 450 revo- 
lutions per minute—some 134 electrical horse-power. There 
is room for the addition of another combined set of the 
same size as the others when this becomes necessary. At 
the present time the ordinary ae day demand is from 
250 to 300 ampéres—not enough to fully load one dynamo. 
At times, however, it is observed to go much higher than 
this for short periods; and when lighting is required in 
addition to power, there is more work than one dynamo can 
do, and the two have to be run in parallel. It is interesting 
to note, meanwhile, that there are in all twenty-four motors 
cf different sizes, varying from 1 to 22 horse-power, con- 
nected to the mains, and that they represent a total of 
horse-power. 

I'he switchboard contains positive and negative fuses and 

switches foreach dynamo, and switches for coupling the series 
winding of the dynamos when these are run in parallel. The 
general lighting of the works and yard is by arc and incan- 
descent lamps. The arc lamps are Upton enclosed type 
Midget lamps of 500 candle-power, and the incandescent 
lights are of 16 candle-power. There are 66 arc lamps at 
present fixed, and about 100 incandescent lights. 
_ Adjoining the engine-room is the boiler-house, and in this 
is a Lancashire boiler, 30ft. long by 7ft. 6in. in diameter, 
made by Tinker, Shenton, and Co., Ltd., of Hyde. This is 
constructed for a working pressure -of 140 1b. on the square 
inch, is provided with Galloway flue tubes, and is fitted with 
i Bennis mechanical stoker. This stoker is actuated through 
belting by a 1 horse-power enclosed type 2-pole shunt motor, 
running at 1200 revolutions per minute. Above the boiler is 
fitted a large water tank capable of holding 17,000 gallons. 
The chimney is 125ft. high. 

A noticeable feature about the motors in the works is 
the numbers of sizes and: descriptions employed. As we 
have already said, there are in all twenty-four motors at 
work, and there are no less than ten different sizes. These 
Sizes are of 1, 2, 3, 5, 74, 8, 10, 12, 15 and 22 horse-power. 
The work of these will referred to when their positions 


come to be described. As to the numbers which there are of | 
| machine in the boiler-shop, owing to the sudden changes and 


cach size, there is one of 1 horse-power; one of 2; one of 3; 
four of 5; three of 74; two of 8; five of 10; one of 12; five 
of 15; and one of 22 horse-power. ‘Moreover, the motors of 
the same rated horse-power are in many cases of different speed 


and winding. Thus, of the four of 5 horse-power, two are 2-pole | 


shunt machines, and two are series 6-pole machines. The 
speeds are 1100, 1020, 325, and 300 respectively. Two of the 
74 horse-power motors are 6-pole series machines, one having 
a speed of 300 and the other a specd of 490. The third motor 
is 2-pole shunt-wound, and has a speed of 1100. One of the 
8 horse-power machines is 6-pole series-wound, with a speed 
of 300; the other is 6-pole compound, running at the same 
speed.- Of the 10 horse-power motors one is a 6-pole shunt, 
and runs at 730, the others being 2-pole shunt machines 
running at 1080 and 1100 respectively. . The 15 horse-power: 
| motors are of very varied windings and speed. One is a 
6-pole shunt machine running at 500; another, a 6-pole 
compound machine running at 300; a third, a 6-pole shunt 
machine, running at 575; the fourth, a 6-pole compound 
machine, running at 710; and the fifth, a 6-pole series 
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machine running at 300. The reason that so many different 
kinds of motors have been adopted is because of the varying 
nature of the work they are called upon to perform. High- 
speed enclosed type motors, shunt-wound, were chosen for 
driving the line shafts because they give a more constant 
speed under slightly. varying loads. The compound-wound 
dynamos are used for cases where it is necessary: to ‘start 
under heavy loads, as in the ram pumps for the hydraulic 
riveter, these being of the open type and slower speed. In 
this case the load varies considerably at short intervals. _The 
series type of motor was specified for in connection with the 
cranes, where a constant, speed: was not wanted. In this case 
perfect control of speed is absolutely necessary, and this type 
of motor is undoubtedly the best for this class of work. A 
specially wound motor was attached to the plate edge planing 


heavy load. This’ is.an 8 horse-power 6-pole compound 
wound open type motor running at 3CO revolutions per 
minute. The whole of the electric installation is, so we 


understand, running well and giving great satisfaction, 


We will now: proceed to describe the various shops, and 
shall have occasion to refer in further detail to the motors and 
their work. To begin with, what appears to bea vacant space at 
the right-hand side of the works is in reality taken up with 
large stacks of timber .going through the course of maturing. 
The last. processes of this are carried on in the wood shed and 
drying shed. The former is an irregular-shaped compart- 
ment measuring 95ft. by 85ft., and the latter measures 110ft. 
by 30ft. is heated by hot-water pipes. 

Next to the drying shed is the sawmill, which is‘a building 
110ft..long ‘by 65ft. wide, divided into two bays. ‘This has 
glass and slate gable roofs, there being a line of cast iron 
supporting pillars running down the centre of the shop. 
This department is at present not driven by electricity, 
though it soon will be, everything save the motor having 
been arranged for this purpose. At the time of our visit the 


' motor had not been delivered. The motive power was 


derived from a two-cylinder horizontal engine having 
cylinders 1lin. by 22in., situated in the adjoining shop, the 
engine driving by belt on to a pulley, keyed to shafting going 
through the wall into the sawmill. The line of shafting 
goes right down the centre of this shop, and drives saws, 
planing machine, grindstone lathes, former, &c. At various 
points in the floor of this shop, and near machines producing 
sawdust and small chips, are round holes—ordinarily kept 
covered by cast iron plates—which deliver into an air trunk. 
This air trunk is exhausted by a Sturtevant fan, which will 
eventually be driven by.a motor, though at present this is not 
in place. As will be seen in the plan, the delivery from this 
air trunk is on to the top of a boiler-house, where it ends in 
acowl. Here the air pressure is reduced, and the sawdust, 
&c., falls down into a bunker beside the boiler, which is a Lan- 
cashire boiler of Wm. Foster and Co.’s construction. It is 
28ft. long and 6ft. 9in. diameter, and works at 90 1b. per square 
inch. ‘It is fired mostly by wood waste, a small quantity of 
coal only being used in conjunction. This boiler supplies 
steam to the sawmill engine already described. It is hand 
fired 


The thrashing machine fitting shop. is 78ft. by 95ft., and 
here, besides the actual fitting of the thrashing machine 
parts, the necessary turning, planing, shaping, &c., of the 
metal parts is carried out. ~ A line shaft is driven by a 
15 horse-power 6-pole open type shunt motor, which runs at 
500 revolutions:per minute. Asin every case in the works 
where: shafting is driven, this motor is connected to the 
shafting by means of spur gearing, the pinion on the motor 
being of compressed hide. The result is not quite a noiseless 
drive, the noise being greater—as was to be expected—in the 
case of higher speed motors. In this instance the line shaft 
drives several rows of tools—lathes, planers, shapers, a 
boring machine, multiple and other drills, and other smaller 
tools—there being twenty-eight machines in all, and all being 
fairly small tools. 

The thrashing machine erecting shop adjoins the foregoing, 
and is 125ft. by 95ft., and calls for no special mention, saving 
that here the thrashing machines are tested by being run by a 
belt off countershafting, which in its turn is driven by means 
of a belt from a 74 horse-power 2-pole enclosed type shunt 
motor running at 1100 revolutions per minute. Of the 
painting shop, which adjoins the erecting shop, we need only 
say that’ it is a building 60ft. by 50ft.. In this series of 
buildings the thrashing machines are’ made out and out, the 
wood coming in at one end and the finished machines at the 
other. 

Separated some 60ft. from this line of building is. the 
foundry, which is a building 157ft. by 42ft. wide. This is 
spanned by a 10-ton 8-motor electrically-driven_travelli 
crane, the crane being made by. Henry J. Coles, of Derby, an 
the electrical equipment by J. H. Holmes and Co., Newcastle- 
on-Tyne, the motors all being of the Lundell type. In fact, 
we may here state that Holmes and Co, are. responsible for 
the whole. of the electrical equipment.and its installation. 
The rails on which the crane travels are fixed on box girders 
carried by H iron uprights, the ironwork for this having been 
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supplied by Dorman, Long, andCo. There are two cupolas, 
one a No. 3 Rapid Stewart cupola, made by Thwaites Bros., 
of Bradford, and the other a cupola capable of dealing with 
from 5 to 6 tons an hour, recently made by Wm. Foster and 
Co., and not fully put to work at the time of our visit. The 
blower for these is of the Roots type, and is driven through 
variable speed cone pulleys by means of a 22 horse-power 
6-pole compound-wound enclosed type motor running at 700 
revolutions per minute. The motive power for the sand 
mixers, &c., and for some grinders in the adjoining ocean | 
shop is obtained from a 10 horse-power 6-pole shunt-woun 

open-type motor, running at 730 revolutions per minute, and 
driving on to countershafting by belt. In one corner of the 


- iron foundry, and separated from it by partitions, is the brass 


foundry, which is about 35ft. by 25ft. The fettling shop is a 
building 145ft. long by 32ft. wide, and at one end of it there 
is a small pattern store, and also a room where repairs, &c., 
are done to old patterns. There is a further pattern store in 
: re running over the drying stoves and sand store of the 
oundry. 

The next portion of the works to claim attention is the 
smiths’ shop, which is also 145ft. long by 32ft. wide. Here 
there are fourteen fires arranged in lines running down either 
side of the shop. There are two steam hammers and two 
Olivers, these latter being worked by fir-tree springs attached 
to the beams in the roof of the shop. There is also a 
Horsfall bolt-making machine, the power for which is 
obtained from a continuation of the foundry shafting. 
The blower for the smiths’ fires is coupled direct to and 
driven by a 12 horse-power 2-pole series motor of the enclosed 
type, which runs at 1500 revolutions per minute. A punch- 
ing machine in this shop is driven through countershafting, 
which is belt driven by a 2 horse-power 2-pole compound- 
wound motor running at 1170 revolutions. 

The erecting shop, which is a building 150ft. long by 90ft. 
wide, is divided into three bays, there being two rows of cast 
iron roof supports. To these the line shafting which gives 
power to the tools is fixed. This shafting is divided into two 
lines, each line being in two portions, each driven by a 
separate motor, the motors in each case being secured to the 
roof supports and connected to the shafting through com- 
pressed-hide gearing. Three of the motors are of 10 horse- 
power and are 2-pole shunt machines running at 1080 
revolutions. These motors deal with the following machines : 
One drives nineteen machines, including three 10in. centre 
lathes, two Sin. centre lathes, turret lathes, slotting and 
milling machines, boring, screwing, tapping, and drilling 
machines. Another motor drives seventeen machines of 
various type, re screwing machines, boring mill, 
shapers, drillers, &c. The third drives ten machines, com- 
prising one large gap bed lathe, two planing machines, one 
single-bore and one double-bore boring machines, one 5ft. 
radial drill, and other smaller machines. 

The fourth line of shafting, which is quite short, is driven 
by a 5 horse-power 2-pole shunt motor running at 1020 
revolutions. The machines driven off this shafting are the 
machines of the tool shop, comprising a small lathe made by 
the Hendey Machine Company, a No. 2 universal miller by 
the Cincinnati Machine Company, an adjustable grinder 
by the same company, an adjustable Gisholt grinder, 
and -a small. blowing fan for the heating stove. One 
tool only in the erecting shop is separately driven. 
This is a 5ft. 6in. by 5ft. Gin. by 12ft. stroke planing 
machine. Its motor is fixed above it and drives it by belt. 
The motor is of 10 horse-power, and of the 2-pole enclosed- 
type shunt-wound type. There is a 15-ton overhead travel- 
ling crane. It is driven by three motors of 15, 8, and 5 
horse-power respectively, all running at 300 revolutions per 
iminute, and all being series-wound. 

There are some fine new tools in this shop of both English 
and American design, and we also noticed three machines 
which deserve special mention. Two of these were a shaper 
and a slotting machine made by Woodhead, Scriven, and 
Holdsworth, of Leeds, and purchased forty years ago. The 
third was a lathe made by J. and J. Kershaw, of Manchester, 
and bought when the firm of Wim. Foster first started as an 
engineering firm in 1856. These, in spite of their age, are in 
perfect condition, turning out excellent work, and they were 
all in full operation at the time of our visit. 

Above a portion of the erecting shop is a gallery, which is 
served by a line of shafting driven by a 5 horse-power motor 
of the 2-pole shunt enclosed type, running at 1100 revolu- 
tions per minute. This drives ten small machines including 


_brass and iron lathes. 


The boiler shop adjoins the erecting shop. It has one line 
of main shafting, which is driven through compressed-hide 
gearing by a 15 horse-power 6-pole shunt-wound motor run- 
ning at 575 revolutions per minute. This drives most of the 
tools in this shop, including the boiler-plate bending machine. 
In additicn, there is a plate edge planing machine, which is 
connected by belting to a countershaft, which in its turn is 
coupled direct to and is driven by a 6-pole compound-wound 
open-type motor running at 300 revolutions per minute. 
The boiler shell drilling machine is also driven by electric 
motor, to which it is geared by compressed-hide gearing. 
The motor is of 3 horse-power, is shunt-wound, and runs 
at 300 revolutions per minute. There is a large boiler tower 
capable of accommodating a boiler 32ft. long by 8ft. in dia- 
meter. This is provided with a 20-ton hoist, which is 
electrically driven through worm gearing by means of a 
15 horse-power compound-wound 6-pole motor which runs 
at 300 revolutions per minute. The hydraulic arrangements 
of the boiler-shop include a flanging press, riveters, and a 
5-ton jib crane placed underneath the boiler tower. The 
hydraulic pressure is obtained by means of a pump driven by 
belt from a 15 horse-power compound-wound 6-pole dynamo 
running at 710 revolutions per minute. The other equipment 
of the boiler-house includes a plate furnace, smiths’ and rivet 
fires, jib cranes, &c. It is well served by lines of tramways 
and turntables, but one noticed that a travelling crane was 
wanting. This, we understand, will not be wanting long. 
Its absence must be severely felt, especially during the con- 
struction of big Lancashire and other boilers. At the time 
of our visit there were completed and in the shop two Lanca- 
shire boilers 30ft. long. These were being despatched, and 
had to be manipulated with jacks. 

A wheel shop, boiler store, and plate store adjoin the 
boiler-house, but call for no special mention. 

In the works yard opposite the offices are the time office 
and caretaker’s house, also the foremen’s and men’s mess- 
rooms. The company has also provided a small cook-house, 
and has put a man to look after the fires and ovens, where 
the men can cook their own food. 

Of the offices, we need only say that they are well arranged 
and of convenient size, without being in any way too big. 

At the present moment there are some 400 men at work, 
but it is calculated that at least 1000 men can be employed 


in the premises, and the numbers of workmen will be gradu- 
ally raised. Of the work produced by this firm we need 
are & speak. Everyone knows the thrashing machines, 
portable and traction engines, and boilers made by Wm. 
Foster and Co. Just recently, however, the firm has turned 
its attention to high-speed engines. On the preceding page 
we give a reproduction of a photograph taken of the first of 
these to be constructed. It has cylinders 5$in. diameter by 
5in. stroke, and is made for a pressure of 100 lb. at the stop 
valve. At 85 Ib. boiler pressure it develops 10°77 indicated 
horse-power at 350 revolutions. It is fitted with Robinson’s 
shaft governor, by which it is claimed that between no load 
and full load there is only a variation of speed of 2} per cent. 
The engine is being made in four sizes, the largest being 84in. 
diameter by 8in. stroke. 


RATHMINES MUNICIPAL ELECTRICITY WORKS. 


Tue following description of a small.and very complete 
installation will be found of considerable interest. Rath- 
mines is a fashionable suburb of Dublin :— 

Early history.—The question of providing a supply of electricity 
for Rathmines first received practical attention in 1895, when 

rincipally owing to the exertions of the late Mr. Samuel H. 
lton, J.P., a special committee was appointed to consider the 
advisability of establishing a municipal service. It was the general 
feeling that the work should be undertaken by the local authority 
—then the Rathmines and Rathgar Improvement Commissioners— 
and as a first step towards the realisation of the project the Com- 
missioners authorised the committee to make application to the 
Board of Trade for a Provisional Order under the Electric Lighting 
Acts. The result was the granting of the Rathmines and Rathgar 
Township Electric Lighting Order in 1896, the Royal Assent to the 
Confirmatory Act being accorded on the 20th July of that year. 
In the meantime the Commissioners had consulted Mr. Robert 
Hammond, of Westminster, as to the best means of fulfilling their 
statutory obligations under their Order. At the same time the 
committee devoted.themselves to an energetic investigation of the 
practical issues of the project, and although rather a long interval 
took place between the granting of the Order and the decision to 
proceed to lay down the works, the time was not ill spent, since it 
enabled the committee to take advantage of the experience that 
was afforded by the successful operation of many electricity works 
that had been established by municipal authorities. In July, 1898, 
Mr. Hammond was authorised to prepare the necessary plans and 
———. for the generating works and mains, and tenders for 

e various sections of the work were publicly invited in the fol- 
lowing year. These were carefully examined by the committee, 
and on their recommendation the Council eventually gave out the 
contracts as follows :— 

Particulars. 
Boiler-house plant. . 
Engine-house plant 


Names of contractors. 
R. Taylor and Sons, Marsden, Yorks. 
Mather and Platt, Limited, Man- 
chester. 


Pipe work .. .. . J. Spencer, Limited, Wednesbury. 

Condensing plant .. Wheeler Condensing and Engineering 
Company, U.S.A. 

Water-cooling plant Klein Engineering Company, Limited, 
Manchester. 

Travelling cranc Higginbottom and Mannock, Man- 
chester. 

Switch-board and testing instru- 

ments .. .. .. .. James White, Glasgow. 
Battery of accumulators Tudor Limited, 
mdon. 


Supply mains :— 
nsulated cables and trench 
work... .. .. .. British Insulated Wire Company, 
Limited, Prescot. 


House meters .. . §&. 4. de Ferranti, Limited, Holling- 
wood. 


Public lighting :— 
relamps .. .. .. .. Veritys, Limited, Binningham. 
Incandescent lamps... .. .. Electric Company, Limited, 
mdon. 
Buildings . . J. Donovan, Dublin. 


System.—The direct-current three-wire system isemployed, energy 
being supplied to consumers at a standard pressure of 220 volts for 
a and for small motors, and 440 volts for motors requiring 
more than 5 kilowatts, 

The site and buildings.—The generating works are situated in a 
convenient central position on the Council’s land at the rear of the 
Town Hall, where adequate space for extension is available. The 
buildings, which were erec by Mr. Donovan, of Dublin, form a 
substantial structure of brick and stone, and comprise engine and 
boiler-houses, battery and test rooms, engineers’ offices, stores and 
workshops. The engine-house is 37ft. wide, the length from the 
wall at the back of the switch-board to the temporary end being 
48ft. Parallel with it is the boiler-house, and on the opposite side 
are the workshops and the chief assistant’s office. The battery 
room, test room, and general offices form the front part of the 


group. 

The boiler-house.—The steam generating plant comprises three 
Lancashire boilers, made by Robert Taylor and Sons, of Marsden, 
each 30ft. long and 8ft. in diameter. They are constructed of six 
rings of mild steel, and have an evaporating capacity of 7000 lb. 
of water per hour, at a Pace of 160 1b. per square inch, with 
the feedwater at 60 . Fab. Regular firing is secured by 
mechanical stokers of Messrs, Vicars’ manufacture. The flue dam- 
pers are handled from the boiler front by means of counterweights 
sliding in guides calibrated to show the extent of the opening. A 
full complement of safety fittings, valves, and gauges were supplied 
by Messrs. Hopkinson. The lagging of the boilers with fossil meal 
to a depth of 3in. was undertaken by Haacke and Co.; a double 
ram steam-driven pump by Greens ; a Holden and Brooke’s injec- 
tor, and an electric combination consisting of a Lundell motor with 
a three-throw single-acting pump by, Blake and Knowles, are 
provided to deal with the feed-water. The steam and feed pipes 
are of lap welded steel, the latter galvanised, and the lagging is of 
sectional magnesia covering. The contract for the pipe work, 
including the erection of the cast iron feed tank sel the feed- 
water heater, has been carried out by John Spencer, Limited, of 
Wednesbury. For the purpose of heating the feed-water on its 
way to the boilers one of Green’s economisers, containing ninety- 
six tubes, has been erected in a bye-pass from the main flue 
between the boilers and the chimney stack, and is capable of easy 
enlargement when required. The scrapers of the economiser and 
the mechanical stokers are operated through belting by an iron- 
clad 6 brake horse-power motor, from Crompton and Co.’s works 
“e Chelmsford. On page 244 we give a view taken in the boiler- 

ouse, 

The engine-house plant.—In the engine-house, illustrated on page 
244, there are two sets of Bi nade sts, ome one of 300 kilowatts capa- 
city and the smaller of 150 kilowatts, the two being capable of supply- 
ing electrical energy for about 22,500 lamps fixed on consumers’ pre- 
mises. With the aid of the accumulatorsthedemandsof 30,000lamps 
could be dealt with. Each plant consists of a pair of four-pole direct- 
current Mather and Platt dynamos driven by a Willans central valve 
engine. The larger engine has three cranks and nine cylinders, 
and runs at 320 revolutions per minute. The smaller engine has 
two cranks and four —- and deals with its maximum load 
ata a ws of 360 revolutions per minute, the working steam pres- 
sures being 150 1b. to the square inch. Steam separators are fitted 
to each engine and lubrication is effected automatically. The 
— steam consumption at full load when running con- 

ensing is 2441b. per kilowatt-hour for the 300 kilowatt plant and 


291b. for the 150 kilowatt set. 
A Mather and Platt motor generator is provided for the charging 


of the regulating cells of the battery of accumulators. A jet con- 
denser with a steam driven direct-acting pump. has been fitted in 
the cellar by the Wheeler Condensing and Engineering Company. 
It maintains a vacuum of 26in. and raises the water to the top of 
a Klein cooling tower, where it is reduced in temperature by about 
30deg. Fab. ‘This tower cooler uses natural draught and is able 
to deal with 40,000 gallons per hour. The engine-room is traversed 
by a 10-ton crane. 

The switch gear.—The switch-board, surmounted by an electric. 
ally-wound clock, is situated on a Se at the end of the 
engine-room, and stands upon a plinth of glazed bricks, 18in. high. 
Its length is about 17ft. The board is divided vertically into 
three panels, the arrangement being as follows :— 


Positive panel. Centre panel, Negative panel. 
Feeder ammeters Voltmeters Feeder ammeters 
Feeder switches Battery regulators Feeder switches 
Bus bars Booster switch and Bus bars 

ammeter 
‘switch and Neutral bar d 
8 es eu 0 es ali 
regulators regulators 
Numerous labels of three distinct colours indicate the purpose 
and ee! of each piece of apparatus. Provision has been made 
on the outside panels for four dynamos and for nine three-wire 
feeders, also for the main circuit of the battery. The centre panel 


carries the electro-static voltmeters for the ‘pilots ” and battery, 
together with the ammeters for the ‘‘neutral” and the earth 
mains, together with a protective device to short-circuit the earth 
current recorder. In each dynamo circuit is a minimum cut-out, 
an ammeter, a two-way switch and fuse, and a _ shunt- 
regulating switch. One polarised voltmeter serves each pair 
of dynamos. Lach feeder has two ammeters with duplex 
switches and fuses fixed on the upper half of the outer 
nels. A chamber below the switch-board contains the neutral 
and the registering watt hour meters on Aron’s three-wire 
system. The battery is arranged to be charged by the booster 
in conjunction with the generators. A multiple contact switch for 
regulating the supply when taken from the accumulators is 
situated in the accumulator room, and is operated through rods 
and chain gear from hand wheels fitted at the bottom of the centre 
panel of the switch-board. The booster gear consists of an 
ammeter, and double pole two-way switch and fuse with a starting 
switch for the motor side. A Crawley automatic switch protects 
the dynamo of the booster, and a double shunt regulator permits 
the insertion of a variable resistance into the field magnet circuits, 
Messrs. J. White, of Glasgow, the sole makers of Lord Kelvin’s 
instruments, erected and connected up the board, and made all 
the apparatus thereon excepting only the Watt hour meter. 

The accumulators.—The battery consists of 274 Tudor cells, each 
cell consisting of six positive and seven negative plates in a lead 
box. They are arranged in two tiers upon stout oak frames, 
which are protected from acid spray by a coating of special paint. 
Forty-nine cells on each side of the neutral serve as regulators, and 
are connected in steps to the steps on the regulating switch by 
bare copper rods. e battery is capable of discharging 80 ampéres 
for ten hours with a terminal electromotive force of volts. The 
normal and maximum rates are 120 and 150 ampéres ‘‘on charge,” 
and 80 to 216 on ‘‘ discharge.” 

The mains.—The whole of. the work connected with the manu, 
facture and laying of the cables has been carriéd out by the British 
Insulated Wire Company. The ‘solid ” system has been adopted, 
all the feeder and distributor cables being triple concentric paper 
insulated and lead sheathed. They are laid in cast iron troughing, 
filled in solid with pitch tempered with resin oil. For the distribut- 
ing network ‘05 square inch cables have been laid, the outer 
conductor forming the ‘‘ neutral” of the three-wire system. There 
are at present seven feeders comprising ‘4 and *3 square inch cables, 
For the public arc lamps 7; single cables are used, while concen- 
tric cables are employed for the incandescent street lamps, and for 
house connections. Altogether forty-five miles of cables have been 
laid. This does not include the pilot wires which are laid in the 
same troughs as the feeders. The insertion of cast iron junction 
boxes at numerous points facilitates the isolation of any section of 
the distributing network either for repair or connections. 

The public lighting.—Arc lamps to the number of 108 have been 
fixed in the principal thoroughfares, spaced about 65 nap apart, 
and carried at a height of 18ft. from the roadway by cast iron 
pillars with an ornamental curved bracket of wrought iron con- 
struction. The lamps were made by Verity, and the posts 
by James Allen, sen., and Sons. The arc lamps are run in twelve 
series of nine lamps each, connected across the arters of the dis- 
tributors, The extinguishing of one or more lamps will not affect 
the remainder, as an automatic switch is provided to substitute a 
wire resistance for the lamp. The terminal lamps on each series 
are fitted with single-pole switches and fuzes, all the lamps being 
provided with substitutional switches. Lowering gear enables 
trimming operations to be carried out from the roadway. Lighter 
and shorter posts, 230 in number, each bearing a two-arm bracket 
carrying a pair of incandescent lamps, deal with the lighting of the 
quieter streets. These were cast by Macfarlane and Co., and were 
fitted up and erected by the General Electric Company, of London 
and Dublin. They are connected through a switch and fuze in the 
base to the distributing network. 

Scale of charges.—Under their Electric Lighting Order the Council 
are amtmecleol to charge as much as 8d. per unit for electricity, 
but with the object of B oy the supply at the disposal of all 
classes of consumers, the Council have adopted the following 
moderate prices :—For private lighting, 6d. per Board of Trade 
unit ; for power and heat, 3d. per Board of Trade unit. A dis- 
count of 5 per cent. is allowed off the above-named figures, which 
brings down the prices approximately to 5d. per unit for lighting, 
and 2id. per unit for power. The Board of Trade unit, upon 
which the charge is based, equals 1000 watts of electrical Gea 
in use for one hour. Thirty watts of electrical energy will light 
one 8 candle-power lamp ; 1000 watts of electrical energy will 
light thirty-three 8 candle-power lamps. The house meter will 
register one unit, if one 8 candle-power lamp be alight for thirty- 
three hours, or thirty-three Jamps for one hour, and so on in ls 
portion for any other number of lamps and hours of use. It is 
generally accepted that one unit of electricity is equivalent, _ 
for light, to a little more than one-eighth of 1000ft. of gas, so that 
electricity at the net price of . = unit, charged by the Rath- 
mines Council for lighting, can be obtained at practically the same 
cost as gas, the price of the latter being 3s. per 1000 cubic 
feet. ‘or motive power the price of . per unit is equivalent 
to gas at about 1s. 10d. per 1000 cubic feet. For the benefit 
of those consumers who do not care to expend the necessary 
capital in installing the wires and fittings in their premises, 
the Rathmines Electric Lighting Committee have adopted the 
“ free wiring ” scheme of the National Electric Company, of 
London. Upon the application of an intending consumer, the 
Wiring Company provides and fixes on the premises the necessary 
wires and fittings, and completes the installation ready for connec- 
tion to the district Council’s supply mains. No charge is made for 
this work, but the consumer has to pay to the Council by way of 
rental for the wires and fittings the sum of ld. per unit for every 
unit of electricity energy pos | this sum, of course, being additional 
to the amount of the charges made by the Council for the electrical 
energy supplied. 

The area of supply.—The area of supply constitutes the whole of 
the district of Rathmines and Rathgar, the following being the 
names of the streets'in which the Council’s mains have been laid, 
and throughout which a supply of electricity is available :— 
Belgrave-road, Belgrave-square North, Belgrave-square Last, 
Brighton-road, Bushy Park-road, Uastlewood-avenue, Charleston- 
road, Church-avenue, Cowper-road, Dartmouth-road, Frankford- 
avenue, Grosvenor-road, Harolds Cross-road, Kenilworth-road, 
Kenilworth-square North, Leeson Park-road, Leeson-street Upper, 
Leinster-road, Upper Mount Pleasant-avenue, Lower Mount. 
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Pleasant-avenue, Mount Pleasant-square South, Orchard-road, 
Orwell-road, Palmerston-road, Ranelagh-road, -road, 
Rathmines-road, Upper Rathmines-road, Temple-road, Temple- 
gardens, Terenure-road, Winnefield-road, Zion-road. An exten- 
sion of the mains to other parts of the district. has already been 
decided upon, and the contract will shortly be given out for the 
probable requirements over the next three years. The Council 
will therefore be able to lay down the mains in any other street 
where the demand is likely to yield a reasonable return on the 
capital expenditure on that section of the mains. At present there 
are about 1160 lamps of 8 candle-power connected to the 
mains, while applications fora further 3050 lamps are in hand. 
In addition to these the public lighting represents about 2540 
8 candle-power lamps, the total demand thus being equivalent to 
6750 lamps. A temporary supply has been given for the past 
month free of charge. ‘The capital cost of hs works, 
mains, and public lamps amounts to about £71,000. The whole of 
the works lies been carried out under the supervision of Mr. 
Robert Hammond, the consulting engineer. Mr. G. F. Pilditch, 
who has acted as clerk of the works for Mr. Hammond, is now the 
resident electrical engineer, Mr. 8. T. Land being his chief 
assistant. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
- correspondents. ) 


RIEKIE COMPOUND ENGINE. 


Sim,—I am not surprised at Mr. Twinberrow not being able to 
grasp the importance of my improved system of expanding steam, 
when his opinion is that large high-pressure cylinders are only use- 
ful in starting trains. Does he wish to imply that t power 
is required for. this purpose only, and not after a train has been put 
in motion? If so, I should say a little experience on railways 
with grades of 1 in 25 would soon convince him to the contrary. 

The simple engine can exert great power, this can also be kept 
up after starting, but only with an enormous expenditure in coal 
consumption, I have witnessed a 19in. cylinder engine consume 
500 1b. of coal and 3000 1b, of water per mile when hauling a train 
up alin 40 grade. The proposed system is to enable an engine to 
be designed so that great’ power can be exerted not only at starting 
but after the train is put in motion ; in other words, the power of 
the — is calculated for when working with a 20 to 25 per cent. 
cut-off in the high-pressure cylinders, and not with the lever at 
60 to 70 per cent. as at present. Were it correct to designate the 
engine as an “improved simple one” in place of ‘‘compound,” 
possibly it might be viewed with more favour by Mr. Twinberrow. 
The statement that the object of compounding is the desirability of 
limiting the number of expansions, and hence the range of tem- 
perature in each cylinder, is no doubt accepted as good practice 
by advocates of compounding ; indeed, it is borne out by everyday 
practice, 

My thirty-three years’ practical experience with locomotives has 
taught me to turn a deaf ear to the whims in range of tempera- 


* ture theory. My own humble opinion is that neither the state- 


ment nor existing practice of using small cylinders and a late cut- 
off with high-pressure steam prove that it is not practicable still 
further to improve on the i aighons. method of using up steam 
ex ively, 1 will go further, and say that the use of smail 
“y inders has to a certain extent nullified the two great advantages 
that are to be derived from the use of high-pr2ssure steam, viz., 
great power and a wide range of expansion. 

The object of publishing the system was to try and show how it 
was practicable to improve on the present system by combining 
the advantages of the simple engine, which has great power at 
starting, with that of the compound one, which has a wider 
range of expansion, but which is less powerful, and so enable 
the combination to exert greater power than the simple 
engine, and at the same time offer a wider range of expan- 
sion than can be had with existing compound engines. It 
is from this latter improvement that greater gain is ox- 
pected, No matter what may be said ge. the power of 
compound engines on the level grade, climbing proves that the 
latter cannot haul an équal load with the former, for the obvious 
reason it cannot make use of an equal volume of steam as at 
present designed, no matter how big the boilers may be. Is it not 
just possible, then, that too much stress has all along been, and, in 
fact, still is laid on the amount of loss that takes place due to 
change of temperature in the walls of cylinders? Loss there un- 
questionably is, But does the increase in range of expansion as 
applied to a —— engine not more than compensate for any loss ¢ 
To my way of thinking, there can only be one answer, otherwise 
the gap in economy between the simple and compound engine 
would have got wider and wider with each successive rise in boiler 

ressure, until the simple engine would have veased to be made. 

n place of which, a number of railways will not even try 

a compound locomotive, and little wonder, for even the 
advocates of compounding admit that such engines are not 
adapted for working trains with short runs on account of the 
frequent stopping and starting. Now, with a slight increase 
in boiler pressure, the simple engine can be made to work 
compound by the addition of a 3in. cylinder, enhancing the power 
by 30 per cent. As the reversing lever is placed to a 20 per cent. 
cut-off immediately on starting, not only is the engine more power- 
ful than it originally was, but it is at the same time more 
economical than the existing compound engine, eminently fitting 
it not only for short runs, but for grade climbing, or, indeed, any 
purpose. Surely such asystem is worthy of ve consideration 
now that coal is so dear, let alone the fact that it could dispense 
with the necessity for requiring two engines to haul trains. 

Mr. Twinberrow referred to a ae Poe engine suggested a 
few years back by Mr. Barker, which, I believe, was to have three 
high-pressure cylinders, with one high and two low when con- 
verted to compound. Such an engine is, I hear, at presentrunning 
on the Great Northern Railway. 

It may be interesting to a few to learn that such an engine was 
tried on the Beluchistan grades, and positively refused to haul the 
same loads as the simple engine, and it had to be converted back 
to simple. The four-cylinder compound, now so much in favour 
on the Continent, was also running in India more than fourteen 
years ago ; it also has ceased to exist. This type of engine is 
unquestionably good for giving a good turning effort, but after all 
it is merely two sets of compound engines, and as such cannot use 
up the steam more expansively than the two-cylinder compound 
engine. : 

3 stated by Mr. Twinberrow, there may be small probability of 
engine designers taking to the system. owners of engines, 
however, may have something to say to this, especially if they 
consider it affects their pocket When stating the system was 
applicable to all types, I intended to include those with one, two, 
three, or more cran 

Partick Hill, Glasgow. 


JOHN RIEKIE. 


THE CONDUCT OF GOODS TRAFFIC. 


Sin, —Having spent some labour in the endeavour to establish a 
logical case for the introduction of railway wagons of high capacity 
for certain classes of traffic in this country, without venturing to 
suggest that the employment of very large cars in the United 
States is a good and sufficient reason for their use in the United 
Kingdom, I am more interested than flattered to learn that you 
regard the arguments used as not worth mentioning. I find, how- 
ever, that this opinion appears to be shared only by such as are 
Pp 
elusive. 

Reference to the success which has attended the introduction of 


to accept your view of the matter as final and con- | 


large wagons of low tare in so many classes of traffic in America is 
desirable in confirmation of one’s estimates of the advantages of 
these vehicles in lower first cost, lower cost of maintenance, and 
lower resistance per ton carried, and in enlarged capacity of 
sidings, and of oe for traffic, and in greater rapidity 
of handling at termina! 

By judicious alteration of terminal plant, American engineers 
have been able to reduce the cost of loading and saisotion in 
many instances to one-tenth of the former expenditure. It is not 
improbable that others besides shipowners would weleome more 
rapid despatch at home ports; the chroniz congestion in the 
timber trade at Hartlepool, for instance, might be rendered less 
acute if the tare of the wagons were not so nearly equal to the 
loads they carry. The needs of certain classes of traffic can doubt- 
less be met to best advantage by small wagons ; though the 
general statement has been made over and over again that such 
wagons are best suited to practically all the traffic of our small 
— the proofs thereof to which you refer are conspicuously 

nt. 


ms in this country are fixed not so 
much by the nature of the traffic as by the influence of ‘that 
monster, custom, who all sense doth eat.” There is a numerous 
class in England who have—to quote the opinion of a distinguished 
Frenchman, ‘‘ Von seulement une manie mais une idolatrie pour tout 
ce qu'il y a de vieux,” and who regard vested interests, long-esta- 
blished customs, and installations of terminal machinery as possess- 
ing the fixity of immutable natural laws. 

e occasional injudicious selection of a type of car unsuited to 
the traffic available, as instanced by Mr. L. F, Loree in the paper 
to which you refer, does not go far towards discounting the gains 
usually resulting from increased capacity. 

Experiments on train resistance in France have shown that at 
low speeds the resistance of stock fitted with boxes is 
38 per cent. greater than that provided with oil lubrication. It 
has been observed that mineral wagons in this country will not 
work freely on gravitation sidings or staiths, or on self-acting in- 
clines when the temperature is at all low. This fact hasled in some 
districts to the adoption of axle-boxes which are open underneath, 
permitting the journals to be swabbed with oil before shunting ; in 
other districts the wagons are run to and fro for the purpose of 
warming up the boxes before setting them away on the inclines. 
It is said that “‘the nature of the traffic” requires grease boxes, 
yet the South-Western and Great Western railways have been 
able to follow the precedent of all important foreign railways in 
abandoning their use. 

Hitherto, the strong financial position of our railways has not 
necessitated the abandunment of the system of working mineral 
traffic, which has remained unchanged for nearly forty years ; but 
the unwillingness of a not inconsiderable body of shareholders to 
forego dividends, the growing demands of railway servants of all 
grades, and the a aaa of adding largely to traffic charges, 
ensure that more a “‘little attention ” will be ‘‘ paid to the 
advocates of a radical and expensive change in the construction of 
British rolling stock.” J. D. TwinBEerRrow, A, M, Inst. C.E. 

Newcastle-on-Tyne, September 4th. 


The dimensions of w 


BRITISH AND AMERICAN MACHINE TOOLS. 


Sin,—The letter in your issue of August 24th, signed J. 8. W. 
Bickford, does not appear to greatly assist the vexed question with 
be ng it deals, ¢.¢., the relative merits of English and American 
tools. 

Mr. Bickford commences with the statement that he is in no way 
— for or against English manufacturers ; probably not, 
ut a cursory examination of his letter, and a little acquaintance 
with the points raised, will, I venture to think, show upon what a 
poor foundation his letter is based. In the first place, what 
guidance on this question can be derived from the purchaser of 
such an abominable tool as Mr. Bickford makes out his lathe to 
be? If the machine is so bad why did he purchase it? Every 
engineer knows what bad tools—both English and foreign—are 
on offer, and uses his experience to avoid them. If Mr. Bick- 
ford’s lathe is one of these we can only conclude that either he is 
inexperienced, or that he purchases without due care. In either 
case there is no argument for or against English or American 
tools. Again, in the question of valves, &c., Mr. Bickford states 
that in one case he has always dealt with American firms, but 
goes on to assert that he cannot obtain English valves without 
reat delay. My experience in dealing with three prominent 
English valve makers is that if valves are clearly ordered from 
their catalogue, delivery will probably be made within a week. 

After the, what I call, confession respecting the lathe, it is, I 

— unnecessary to go into the points raised over the remaining 


Mr. Bickford’s last raph deals with catalogues and cata- 
logue prices, I have in my office some 150 catalogues—English, 
American, and foreign, Except in the case of heavy machinery, I 
find that the great majority of these are priced, the exceptions 
being about equal. In respect to finish, illustration, &c., the 
Americans are superior, but when one comes to prices em are 
simply useless, @ prices are there, but up to the time of the 
late increase in b= proper dealing could generally obtain from 
10 per cent. to per cent. off those prices, whilst this year, in 
many cases, the lists have printed across “ Prices cancelled, write 
for f eap ow ipl Of what use are such prices? On the other hand, 
English tool catalogues issued by good firms rarely allow more 
than 24 per cent. off for one month, and some English valve makers 
never exceed 5 per cent. off their lists. These are the lists that 
he f f Mr. Bickford 

uite admit the force of Mr. Bickford’s argument respecti 
epeclaiiaing, and recognise fully the many good points of rn 
American machinery ; but it appears to me that there is —— 
up in certain quarters what can only be termed a fashionable f 
of seeing good only in our neighbours’ productions. 

August 28th. WILLIAM B, PINCHING. 


A YEAR’S WORK AT THE MINT, 


Sin,—Under the heading of ‘‘ A Year’s Work at the Mint,” in 
your issue of last Saturday, I notice it is stated that ‘‘it would be 
interesting to know from whence came the demand for 6} millions 
of threepenny pieces.” I think, if you will follow me, I can satisfy 
your curiosity. When the British Government, about three years 
ago, decided to revoke the Charter of the Royal Niger Company, 
and with that in view began to raise some native troops, the 
question arose as to how they were to be paid, as up to that time 
there was no ayer in use in Nigeria. It being against the wish 
of the Colonial-office to pay the soldiers in faxes, which would 
have involved endless account keeping, it was decided to introduce 
coinage, and immediately about £ worth of silver, —— 
florins, shillings, sixpenny and threepenny pieces, was imported. 
The threepenny piece then formed the smallest amount of ex- 
change, and the florin the largest ; the half-crown and other coins 
being eliminated in order to avoid confusion amongst the popu- 
lation. 

Now, to come to my point. All this silver was new, and it 
pleased the natives greatly, especially the smaller coins, and they 
forthwith began to make rings, bangles, anklets, &c., with them, 
the usual method being to fix the coins on te the rings, Thus, on 
the back of a native’s hand one would often see one of each of the 
four coins, and sometimes as many as six nny pieces on a 

le. 


At first the native idea as to the value of the coins took-curious 
turns; for instance, such was the demand for the threepenny 
piece that a purchaser could always get more for two threepenny 

es than he could get for a shilling / My own boy would often 
me to pay him in the smaller coin, and as his pay came to 
15s. a month, it was quite a sight to see him gloating over it, and 


above 600 or 7 


counting the coins repeatedly, The same remark applies to the 
soldiers, who used to draw their month’s pay of in the 
le-square, W, 
"September 5th. 


THE CHEVALET DETARTARISER. 


Sir,—In your description of the Blackheath and (ireenwich 
Electric Light Company’s central station, in your issue of 31st 
August ult., you remark that the use of the Chevalet heater- 
detartarisers is comparatively new in electric lighting stations. 
This, while no doubt strictly true, when the comparison as to 
length of time is made with some of the ether cypes of plant em- 
ployed in electrical stations, might, I think, lead to a misappre- 

ension as to the extent to which the Chevalet system is actually 


employed. In one London central station the Chevalet system 


| was installed six years ago, and its use has been steadily exterided 


with the growth of the station. 

At present Chevalet heater-detartarisers are in use in, and on 
order for, eighteen electric lightand power stations in England, and 
in a considerable number on the Continent. 


16, Union-court, Old Broad-street, E.C., 
September Sth. 


WILLIAM Bosy. 


SUBMARINE BOATS. 


Sir,—In your Dockyard Notes of the current issue you give the 
names of several proposed American submarine boats, Adder, 
Shark, &c.; remarking that they are mostly appropriate enough, 
but asking, why Mocassin? Perhaps your contributor was think- 
ing of that term merely as the name of Indian foot gear, but* it 
also denotes the Mocassin snake, and is therefore just as fitting as 

mden-street, Forton, nts, 
September 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 28th, 1900. 

THE low price of coal and the declining quotations in iron and 
steel, as well as the gradual restoration of ante-boom prices, are all 
helping to bring about a better state of thi The effect of last 

ear’s advance in prices, which was accompanied with extraordi: 

uying, was to make buyers more cautious in their purchases in all 
merchandising lines, especially as there is a suspicion abroad that 
— may yetgo lower. The jobbers who supply small merchants 

ve sold out and are re-stocking. Hardware manufacturers have 
had an exceptionally good year. There is no shrinkage, according 
to latest Government reports, in tools and machinery exports. 
Exports of builders’ hardware for the past fiscal year increased 
20 per cent., locomotives from 39 to 60 ratio, all machinery from 
13 to 22 ratio, Reports of railroad earnings for the midsummer 
month are remarkably encouraging, and as a greatly increased 
traffic is assured, better returns may be anticipated. Crop condi- 
tions show further improvement. wheat is being exported. 
The fall in price since June is 15g cents. Large purchases on 


' foreign account are probable. 


The financial condition is sound, and the possibility of stringency 
is referred to as a most remote ibility. The rate of interest in 
western cities, however, on po! ea commercial paper, is 5 to 6 
per cent., on call here 14 per cent. The gold movement abroad 
seems at anend. The iron and steel makers between the Atlantic 
coast and Chicago have united in an effort to secure such a reduc- 
tion in freight rates as will enable them to hold what Euro 
business they have, and to be in a position to get more. There 
was a conference last week in this city of iron and steel interests, 
whose ted freight bills per annum are estimated at 
100,000,000 dols., and who make an urgent ument in favour 
of such freights as will enable them to ship their mill products to 
this city, thence to European markets. Pittsburgh produces four- 
fifths of all the iron and steel exported, and the Carnegie Company 
export 70 per cent. of that amount. Unless this is done, the iron 
and steel makers argue, they will be either obliged to lose their 
trade and all possibilities of increase, or transfer their plants to 
Lake ports, where cheap water communication will enable thom to 
accomplish their purpose. Buffalo can now ship iron and steel to 
New York by canal at 4 cents per 100 1b., Cleveland, 8 cents. This 
bars out Pittsburgh products, unless the manufacturers sacrifice 
all margins, as they have done since the recent advances in cost of 
material. There is a general agitation throughout the country in 
favour of lower freight rates, and our Interstate Commerce Uom- 
mission will have an exceedingly onerous task to keep pace with the 
demand for its decisions, which, owing to the defective legislation 
which created it, too frequently fail to bring the justice demanded. 


MANCHESTER SEWAGE DisrosaL.—At 2 meeting of the Man- 
chester City Council, held on Tuesday, two schemes for the dis- 
posal and purification of the sewage were submitted ; one based on 
the report of three experts at a cost of £337,000, and a second 
based on the requirements of the Local Government Board at an 
expenditure of $487,000. Both schemes are based on the bacterio- 
logical treatment, the extra cost of the works based on the Local 
Government Board scheme, being chiefly due to the larger amount 
of land required for filter beds—about 50 per cent. It was 
decided to adopt the latter scheme. It is estimated that the cost 
for maintenance will be £20,000 per year. 

A New Toot SteeL.—The Bethlehem Steel Company is introduc- 
ing an entirely new character of steel for metal-cutting tools, which 
is the result of an investigation made with a view to so re-organise 
the shop methods as to greatly increase the output with the present 
equipment. The capacity of the forgeshop had so greatly outgrown 
that of the machine shop that it was thought it would be necessa: 
to double the size of the latter, at a cost of some £200,000. To 
increase the capacity of the — plant, one of the first requisites 
was a perfectly uniform and reliable grade of tool steel, by which 
alone could be determined the maximum performance of a man or 
a machine. — 1 experiments were made by Mr. F. W. Taylor 
and Mr. M. ite, which resulted in a process of pores eee and 
hardening tools so that they have an efficiency and uniformity far 
beyond what has hitherto been obtained. Tools made of this steel 
are now in general use in the company’s shops, and as they can be 
used at cutting speeds two to four times greater than is possible 
with tools of other steel, the main lines of shafting have been 

ed up from 90 to 250 revolutions per minute. e increase 
in efficiency with these tools shows an average increase of 183 per 
cent, in cutting speed, 30 per cent. in depth of cut, 24 per cent. in 
feed and 340 per cent. in metal removed perhour. In comparative 
trials, one of these tools took a. heavy cut on hard cast iron for 
fifteen minutes at 50ft. per minute with no signs of distress, while 
a tool of Mushet steel lasted only twenty-two seconds. A cut was 
taken on a piece of 0°1 per cent. carbon steel shafting at 150ft. per 
minute, when the tool me red, but still retained a good 
after several minutes, while a Mushet steel tool had its nose worn 
away in two revolutions, The depth of cut in each case was ¥,in. ; 
feed Lin. The 
1100 to 1200 deg. Fah., while ordi tool steel cannot be worked 
deg. When working without water and at the 
maximum rate upon steel, the chips oxidise to a deep blue, so that 
a foreman can see at once if a machine is being worked to its full 
capacity. The new steel is somewhat softer, but has a higher 
tensile strength and elastic limit than ordinary steel. It is called 
the “‘ Taylor- White ” tool steel, 


tent steel can be worked at temperatures of, 
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KRUPP’S MODIFIED WELIN. BREECH SCREW. 


Tue International Review for August gives a description, 
with cuts, of the modified Welin breech screw adopted by 
Krupp. The inclined faces of the screw-threads are sup- 
pressed, but the general form remains unaltered. There are 
eight equal sectors. The system of rising steps, by which 
the plain unthreaded surface of the interrupted screw is 
reduced, is applied to the four sectors forming half the circle, 


and again to the other four. Fig. 1 shows the breech open, 


Fig. 1—WELIN BREECH OPEN 


Fig. 2 closed, and Fig. 3 locked. A rotation of 45 deg. to 
the right serves to engage the breech-screw bearings com- 
pletely. As is pointed out, six-eighths of the circumference 
has a screw-thread support, instead of only one-half as in 
the interrupted screw. While the face of the thread is not 
inclined, the entire screw is conical, as shown, to enable it 
to be swung open and closed on a smaller circle. The breech 


Fig. 2—-BREECH CLOSED 


screw A is held in the shutter or carrier by a bayonet joint 
arrangement; when the breech is closed the bolt E with 
spring G, which is fixed in the shutter, prevents rotation. 
The lever D, by which the breech plug is rotated, acts on the 
screw, pivoting on the vertical bolt K, and fixed in the shutter 
or carrier. When the lever closes home it is locked by a 
spring catch, which has to be freed to open the breech, 


Fig. 3—LOCKED BREECH 


which is done by much the same action as in our own 
pieces, although the extractor—O in Figs. 1 and 3—drawing | 
out the metallic cartridge, is claimed to be superior to those | 
of other systems. 

We have given these figures, with a few words of description, 
because it is interesting that Krupp should have adopted the 
Welin screw, and lend support to its claims. On the other 
hand, the modifications of those who adopt it naturally carry 
more weight than objections raised to any features by those 
who are opposed to the system. 


RaILWay companies now offer to their customers such 
varied and constantly increasing facilities that it is becoming quite 
a study to keep oneself informed of them. The time may indeed 
come—may it soon come—when there will be classes at our great 
public, national schools, and secondary schools for teaching the 
rising generation how to take full advantage of all the splendid | 
arrangements made by railway companies for the comfort and | 
welfare of the public, says the Railway News. Many of the most | 
severe of the amateur critics of British railway management would | 
be surprised to find of how many railway facilities they are com- | 
pletely ignorant or only partially informed. 


THE INSTITUTION OF JUNIOR ENGINEERS. 


SUMMER MEETING. 


Tue Hon. Charles A. Parsons, of the Turbinia Works, Wallsend, 
being President of the Institution this year, it was but natural 
that the Summer Meeting should be held at Tyneside. It took 
place there from August 13th to 17th, and, favoured by fine 
weather, the whole proceedings were of an exceptionally success- 
ful character throughout. The civic authorities, the Tyneside 
engineers, Mr. H. He Wake at Sunderland, and all concerned in 
the reception of the Institution, ex- 
tended an unmistakable welcome, 
which was reciprocated by the mem- 
bers with many expressions of appre- 
ciation. 

Amongst those present in addition 
to the President were the chairman, 
Mr, Basil Joy ; Mr. W. J. Tennant, 
Mr. A. W. Marshall, Mr. L. H. 
Rugg, Mr. V. H. Chabot, Mr. R. A. 
Miles, Mr. E. Trevenen, and the sec- 
retary, Mr. Walter T. Dunn. 

The programme opened on 
morning with an inspection of C. 8. 
Swan and Hunter's ship and 
dock building yards at Wallsend, 
under the guidance of Mr. C. 8. 
Swan. The original shipyard was 
laid out in 1872. In 1883 it was 
found necessary to extend its area, 
yard was acquired and equipped wi 
shipbuilding machinery of the best 
type, and it is in this yard that 
workshops, sheds, and machines have 
been gradually introduced and _ 
up to date in order to cope with the 
building of the very largest class of 
merchant vessels. It is to success- 
fully undertake the building of this 
; class of vessel that the large ship 
sheds seen in the yard have been erected. They are each 500ft. 
long, one being 68ft. and the other 714ft. clear in width, the 
inside height being 83ft. clear at the far end and 80ft. at the other. 
Each shed is provided with two electric travelling cranes with revolv- 
ing jibs working below the cranes, capable of lifting a weight of 
3 tons, of travelling ata speed of 300ft. per minute, and of ma! cing a 
complete revolution in a half-minute. There are also a travelling 
cantilever crane, and an electric crane to span the third berth. 
The work in progress at the time of the members’ visit included 
a floating ik for Bermuda, to the order of the British Admiralty, 
545ft. long, 126ft. wide, lifting 16,500 tons ; two screw colliers, each 
to carry 6000 tons per trip ; an ordinary cargo steamer to carry a 
deadweight cargo of 5850 tons ; a steamer for Messrs. Harrison, of 
about 10,500 tons deadweight capacity ; a twin-screw cattle and 
cargo steamer, 470ft. long between perpendiculars ; a cargo steamer 
of 5850 tons deadweight capacity ; and, finishing off at the jetty 
was the Tactician, for service between Live 1 and Caleutta. 
After partaking of the company’s hospitality the party proceeded 
by train to Newcastle. : 

They were there received in the council chamber of the Town 
Hall by Councillor Oubridge, Deputy Mayor, in the absence of the 
Mayor, Sir Riley Lord, who was prevented from attending by 
illness. Mr. Joy having acknowledged Mr. Onbridge’s greeting to 
the Institution, the members were shown round the building, and 
then repaired to St. Nicholas Cathedral, over which they were con- 
ducted by the Vicar of Newcastle, Dr. E. J. Gough. Opportunity 
was afforded for ascending the celebrated tower, which is of such 
interest from an engineering point of view. The works of the 
Newcastle-upon-Tyne Electric Supply Company were then visited, 
the engineer, Mr. J. 8. Watson, explaining the mode of working the 
system—single phase alternating of 100 periods per second, and 


| 100 volts pressure, transformed from 2100 volts. Robey horizontal 
| compound engines are employed, driving by cotton ropes and brush 


alternators. Important extensions are now taking place for obtain- 
ing a continuous-current supply, the plant being by Bellis and J. 
H. Holmes. The company intends to lay down a station on the 
river side, and thereby overcome some of the condensing difficulties 
which have necessarily to be met at their existing station, situated 
in the heart of the city. 5 

On Tuesday morning the works of the Newcastle and District 
Electric Lighting Company at Forth Banks were inspected, under 
the guidance of the engineer, Mr. W. D. Hunter. They adjoin the 
boiler-shops of Hawthorn, Leslie, and Co., and the plant consists 
of Parsons’ turbo-electric generators; it is noteworthy that 
although the total area of the engine-room is only 400 square yards, 
there are at present fixed generators representing nearly 1720 
kilowatts, with a provision for a total of 3200. Sir Benjamin 
Browne, with characteristic kindness, hearing that the Junior 
Engineers were at a works adjoining that with which he is asso- 
ciated, invited them to see the Belleville and other boilers in course 
of construction at Hawthorn, Leslie, and Co.’s; he showed the 
visitors round, and greatly interested them by relating his ex- 
perience and views on the suitability of the Belleville boiler for 
modern requirements, as to which he had no doubt whatever, the 
only essentials to success being sound construction and care in 
working. The members were afterwards entertained to luncheon 
at the Cotnty Hotel on the invitation of the President, who 
occupied the chair. 

In the afternoon the Elswick works of Sir W. G. Armstrong, 
Whitworth, and Co., were visited, including the heavy gun shops, 
cast iron foundry, shops for hydraulic and electric fittings, ammuni- 
tion, and quick-firing gun shops, torpedo tube factory, gun carriage 
and heavy gun mountings departments, finished gun stores, 
cartridge case factory, and steel works, 

A visit in the evening to the engineering department of the 
Durham College of Science, under arrangements made by Prof. 
R. L, Weighton, conciuded the day’s engagements. The 100-ton 
testing machine, experimental steam engines and boilers, electric 
light plant, &c., were seen, and their special features indicated. 

Wednesday was devoted to an inspection of the works of the 
Tyne Improvement Commissioners, their steamer, the J. C. Steven- 
son, having been kindly placed at the service of the Institution for 
the purpose. Mr. Little, superintendent of the dredging gpd 
ment, and Mr. Richmond, manager of the Howdon Repairing Yard, 
acted as guides. Embarking at Tynemouth pier, the members 


| first saw the operations in progress for the restoration of the north 


ier. The Albert Edward Dock, coal-shipping staithes, Northum- 
rland Dock, Howdon engineering yard, Newcastle Swing Bridge 
and other important undertakings came into view ; the visitors were 
much impressed by the character of them and by the results which 
had been achieved, rendering the river navigable, and promoting 
the development of the port. Summarising the effect of the im- 
provements carried out, it may be stated that the shipbuilding and 
engineering industries have greatly increased ; the height of the 
land floods has been reduced, the tidal ‘waters being now easily 
discharged. Previously all the fields on the riverside between 
Wylam and Blaydon, and the wharves or quays from Blaydon to 
the east end uf Newcastle Harbour, were inundated. . With regard 
to the tidal wave, its velocity has been greatly increased. ' Before 
the year 1860, high water at Newcastle Bridge occurred 60 
minutes later than at the entrance to the Shields Harbour, a 
distance of 94 miles ; it now occurs only 12 minutes later. 

On Thursday an excursion was made to Sunderland, the Institu- 
tion — there an honorary member held in high regard, Mr. 
Henry H. Wake, engineer to the River Wear Commission. To 
this gentleman the members are indebted for an-exceptionally 
pleasant and instructive day. Leaving Tynemouth Pier by. the 


steamer Larmont, kindly provided by the River Wear Commis. 
sioners, after a good passage, the sea lock of the South Dock at 
Sunderland was entered, and here the party were cordially wel- 
comed by Mr. Wake. The pumping installation of No. 1 graving 
dock was seen, consisting of centrifugal ag direct driven by 
98 maximum brake horse-power gas engines ; 10,500 tons of water 
ean be discharged in two hours. The chain and anchor-testing 
works were visited, the processes of proving being shown in opera- 
tion. The hydraulic accumulator pressure is lb. per square 
inch. The y were then conducted to the New South Harbour 
Protecting Pier, in course of construction, and the block-setting 
radial crane, driven by gas engines, was shown at work. ‘The 
then proceeded to the er Pier, where some excellent mode! 
were exhibited. 

On the invitation of the engineer luncheon was taken, and 
subsequently, in brakes, kindly provided by Mr. M. W. Parring- 
ton, viewer of the Wearmouth Coal Company, the members were 
conveyed for a visit to the Hylton Colliery, er that com- 
pany, and situated about two miles above Sunderland. Sinking 
was commenced in July, 1897, the pits being three in number ; two 
with a finished diameter of 20ft.; each are coal-drawing shafts ; 
the third, 15ft. diameter, is intended for use entirely as a ventila- 
ting shaft. The load of coal per wind will be 44 tons. There will 
be two horizontal winding engines—one of which is already at 
work—cylinders 34in, diameter and 6ft. stroke, the drum being 
20ft. diameter, of the plain cylindrical type. 

e bers d ded and walked on to the working face, 
the details of sinking and other operations being pointed out by 
Mr. Parrington and other gentlemen. After being hospitably 
entertained by him, the party returned to Newcastle by ne 

The Allhusen works of the United Alkali Company at Gateshead 
were visited on Friday morning, Mr. Alfred Allhusen showing the 
members over. The works, which cover an area of 94 acres, pro- 
duce caustic soda, bleaching powder, and sulphur. It was the 
sulphur recovery plant to which particular attention was directed, 
the sulphur being obtained from the alkali waste from other parts 
of the works. is waste, containing from 10 per cent. to 12 per 
cent. of sulphur, is mixed with water to form a slurry, which is 
pumped into cast iron vessels—carbonators—through which CO, 

as is passed. The sulphuretted hydrogen gas from the car- 
nators is taken off to a gasholder. A supply of air regulated by 
meter, and just sufficient to burn the hydrogen of the H,S gas, 
is mixed with the holder gas before entering the Claus kiln. e 
temperature of the gases leaving the kiln varies from about 400 
deg. to 450 deg. Fah., sufficient to keep the sulphur in the liquid 
state, and the water in the form of vapour. The sulphur is 
obtained in the pots near the kilns, and is tapped into pans, where 
it cools and solidifies. Any sulphur carried forward with the exit 
gases is arrested in large chambers, having division walls to present 
as large a surface as possible to deposit on. After receiving the 
company’s hospitality, the members crossed the river by steam 
launch, kindly provided by Hawthorn, Leslie, and Co., and went on 
board the torpedo-boat destroyer H.M.S. Cobra, lying off Parsons 
and Co.’s Wallsend works, and fitted with their steam turbines. 
This visit, of course, evoked great interest, the engines and boilers 
being examined with evident appreciation. 

In the evening the summer dinner of the Institution was held at 
the County Hotel. The President having been called away to 
Portsmouth to attend the trials of the Vipery Mr. Basil Joy, the 
chairman, presided in his absence. After fs oe tase of the usual 
loyal toast, that of ‘‘The City of Newcastle-on-Tyne” was proposed 
by the chairman, and was acknowledged by Courcillor Onbridge, 
the deputy mayor. ‘The Port of Sunderland” was submitted > 
Mr. A. W. Marshall, and responded to by Mr. Henry H. Wake. 
Mr. W. J. Tennant gave ‘‘The Proprietors of the Works, &c., 
open to the Visit of the Institution,” to which Mr. F. T. Marshall 
and Mr. C. 8. Swan replied. At this stage a presentation, con- 
sisting of a silver tea service, was made to the secretary, Mr. 
Dunn, in recognition of his efforts in organising and carrying 
through the arrangements of the meeting. In acknowledging the 
compliment, he said that his labours had been considerably 
lightened by the readiness with which the engineers of the neigh- 
bourhood had responded in the many matters involved ; they had 
indeed given a warm welcome to their younger brethren, the 
memory of which, he was sure, they would long cherish. The 
toast of ‘The Institution of Junior Engineers” was proposed by 
Sir Benjamin Browne, and the chairman responded to it ; that of 
‘The President and the Chairman” having been given by Mr. B. 
T. King, and acknowledged by Mr. Joy, the proceedings shortly 
afterwards terminated. 

The party made Cullercoats their headquarters for the week, a 
seaside resort on the Northumbrian coast, within easy access of 
Newcastle, an arrangement which greatly conduced to the pleasure 
of the excursion. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE engineering trades continue well employed, and are good 
customers both for iron and steel. Iron fone 2 steel sellers all round 
were firmer in consequence of a meeting of the Cannock Chase 
Coalowners’ Association, which was held at Walsall on Monday 
last. The proceedings were private, but it is understood that the 
Association decided to further increase the price of coal per ton as 
follows :—1s, forge coal, 1s, 6d. hard coal, and 1s. 6d. household 
coal. ‘The new advance will, it is believed, come into operation on 
Monday next. Roughly speaking, coal has advanced during the 
past eighteen months or two years no less than 10s. per ton, and 
there is no prospect of any reduction in the near future. In fact, 
some of the coalowners declare that even if they receive no further 
local demands it will take them all their time to supply foreign 
orders and Government contracts between now and next March. 

Steel, both finished and partly finished, is in large outturn, 
Bessemer billets being quoted £6 12s. 6d. to £6 17s. 6d., and 
Siemens £6 17s, 6d. to £7 2s, 6d., whilst engineering plates remain 
£8 10s. to £9 10s., steel girders £8 10s. to £8 15s., and steel angles 
£8 10s. to £9. 

Galvanised corrugated sheets are quoted £13 to £13 ds. f.o.b. 
iy oy for 24 gauge. Hoop iron is £10 10s., nail-rod and rivet 
iron £10 5s. to £10 1ds., and gas strip £9 10s. to £10. The Un- 
marked Barmakers’ Association still adheres to its £10 15s. quota- 
tion declared on April 11th ; but this figure is now little more than 
nominal, and sales take place at £10 to £10 5s., and some makers 
of qualities not much inferior are believed to have accepted orders 
to the end of September at an average of £9. In this branch 
there is a good deal of competition experienced from the Shro 
shire and North Staffordshire makers, who are offering serviceable 
er chain, and hurdle bars to consumers here at £8 5s. to 

5s. 

Sheets, singles, were quoted £8 17s. 6d. to £9 7s. 6d.; doubles, 
£9 to £9 10s.; and trebles, £9 12s, 6d. to £10 2s, 6d. 

Staffordshire cinder forge pig is still quoted 62s. 6d. to 65s.; 
part-mine, 65s. to 67s. 6d.; all-mine, ordinary, 70s. to 77s. 6d.; 
superior, 90s. to 95s,; foundry, 100s.; and cold blast, 125s. With 
regard to Midland descriptions, producers are asking 55s. for 
Northamptonshire fogs qualities, and in some instances this 
figure is conceded, although in other cases buyers will not give 
— than 62s. 6d. Derbyshires are in’ fair demand at 63s, 6d. to 


Good North Staffordshire foundry pig iron is quoted 100s., and 
is in increasing request by producers at a distance, as well as at 
home. Some of the district producers are making good shipments 
of foundry pig iron to France and Belgium. ; 

The South Staffordshire Coal Trade Wages Board will meet in 
about a week to consider an application from the men for an’ ad- 
vance in wages. 
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THE ENGINEES 


The copper market continues steady. G.M.B. opened Septem- 
ber * £72 10s. to £72 12s, 6d. cash and £73 to £73 7s. 6d. one 
month. 

Engineers, iron and steel masters, and merchants and manufac- 
turers generally, are beginning to experience the effect of the 
special measures which the railway companies are taking to counter- 
act their own enormous coal bills. From September 3rd onwards, 
the railways running into Birmingham announce that the charges 
in connection with warehousing and wharfage, cartage, loading, 
and unloading, labour, and the use of trucks and sidings, are 
either to be increased or applied with greater stringency at stations 
in the Birmingham, South Staffordshire, and East Worcestershire 
districts. In the case of a number of articles which may require 
to be kept under cover the future charge will be 4d. per ton per 
week, instead of 2d. Further, at the end of twenty-six weeks an 
additional 50 per cent. will be added. It has been the custom not 
to make a charge for the space occupied by iron standing in the 
companies’ yards, but now after the seven days’ limit traders will 
have to pay ld. per ton, and other general goods, for which 
ld. was charged for outside storage, will, in future, incur a 
penalty of 2d. With regard to the demurrage charges, 
these do not constitute any alteration. In the books of the 
company they have always stood at 3s. per truck per day, forty- 
eight hours being allowed for unloading, but the officials generally 
admit that the custom in this respect has been rather lax. The 
same applies to the siding rent of 6d. per day in cases where 
traders use their own trucks, For the future the regulation is to 
be stringently applied. 

The Great Western Railway Company have intimated to the 
Smethwick Corporation that they intend to make extensive altera- 
tions and improvements at Smethwick Junction Station, including 
a footbridge, a new booking-office, and waiting-room on the down 
side. The scheme includes also the provision of sidings and other 
extensions between Langley. and Smethwick Junction stations, 
involving an expenditure of several thousand pounds. 

Employers in the iron plate trade have received a circular signed 
on behalf of the operatives by the secretaries of the Iron Plate 
Trade Society and the Midland Counties Trade Federation, asking 
for a 10 per cent. advance from the 8th September. The circular 
states that several conferences have been held, at which the claims 
of the men for an advance have been admitted to be reasonable, 
but “‘owing to the employers being divided in opinion on several 
trade questions, the men’s applications have had no result.” The 
secretaries express themselves as anxious to save the trade from a 
strike if possible, but state that ‘“‘the men think there are some 
things even worse than strikes, and that is to be working under 
conditions which are constantly sapping away the manhood of the 
workpeople,” 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The uncertainty of the outlook has a continued 
depressing effect upon all business operations. The general position 
remains that of non-committal to anything like heavy forward 
engagements on the present market basis. - Although there are 
important elements in the situation which might possibly bring 
about at least a temporary return of higher prices, the prevailing 
opinion is that the most likely course of the market is in a down- 
ward direction, and that before there can be any considerable revival 
of industrial activity the cost of production all round will have to be 
greatly reduced. That this will come about at once is, however, not 
at all anticipated, labour and the price of fuel being, as I pre- 
viously intimated, the main obstacles, but in other directions there 
are undoubted prospects of cheaper material, and in the meantime 
buying all round is being conducted with the greatest caution. 
The engineering industries still maintain a position of fairly general 
activity. In some branches there is a good deal of fluctuation in 
the weight of new work coming forward, and this has been specially 
noticeable amongst boiler makers, who a few weeks back appeared 
to be getting short of orders, but are now reported to be again 
almost as busy as ever. The principal machine tool makers con- 
tinue well off for work, and exceptional business is still the report 
throughout all sections of electrical engineering, with general 
engineers also fairly well engaged. The textile manufacturing 
trades are, however, just now passing through a period of depres- 
sion, which is in marked contrast to the exceptional activity which 
onlya short time back characterised a)l the important firms through- 
out the Lancashire district, which is the centre of this special 
branch of industry. 

Here and there iron trade representatives attending the Man- 
chester Change meeting on Tuesday reported some slightly in- 
creased business, but this was chiefly in what may be termed small 
odds and ends of orders, The actual weight put through shows no 
real improvement, and the continued absence of buying is gradu- 
ally weakening the position of both makers and manufacturers. 
This has been specially noticeable in forge qualities, the 
weak condition of which I indicated in a previous report, 
and it has been followed by a remarkable collapse in prices. 
In large measure owing to the pressure of two of the 
Lincolnshire makers, basis rates for No. 4 forge were last 
week reduced 3s, 6d. per ton, representing a drop of 12s. 6d. 
from the maximum point touched a few months back. The lower 
prices ruling for Lancashire iron, and the keen undercutting by 
Derbyshire makers, are alleged to have been reasons for this 
reduction, but there is also the fact that American iron has recently 
been coming into the Lancashire finished iron districts at prices 
very considerably below the quotations of any of the English 
makers, 65s. to 65s, 6d. net being reported as about a basis at 
which American iron, bought some time back, has been delivered 
at Warrington, The minimum association basis for Lincolnshire 
forge iron is now 66s, 2d. net cash, delivered Warrington, but one 
or two makers have only partially followed the downward move. 
Lancashire makers have also had to reduce their quotations, which 
are now on the basis of about 68s., less 24, delivered Warrington. 
The reduction in Lincolnshire forge iron may have enabled one or 
two pending orders to be closed, but it has scarcely induced con- 
sumers generally to come forward any more freely in their 
purchases. Foundry qualities of pig iron, although the business 
doing in these also still comes forward only in very small driblets, 
are still generally maintaining late quotations. Lancashire 
makers on occasional small orders have been getting about 
76s. less 24; Lincolnshire makers still hold to 70s. 6d. net 
as the minimum, with Derbyshire brands averaging about 71s. to 
72s, 6d. net delivered Manchester, whilst Middlesbrough by rail 
Manchester remains for prompt delivery very firm at about 79s. 4d. 
cash. In the prices that are being quoted for Scotch iron there is 
rather a wide margin, ranging from as low as 76s, 9d. to about 
77s. 6d. to 77s. 9d. net for Eglinton and Glengarnock, delivered 
Manchester docks. As regards American pig iron, the position 
seems to be one generally of waiting further developments, and as 
representing the wide divergence of views just now prevailing, it 
may be mentioned that one large user in this district received 
quotations from separate sellers for the same iron in one case 
1s. 6d. lower than the price he had previously bought at, whilst 
in another the quotation was ls, 6d. advanced on the same basis 
figures. The general situation as regards buyers, however, may 
be taken to be that they are not at all disposed to give out orders 
for American pig iron unless they can be placed at very low figures, 
and any prices just now quoted are simply nominal. 

One of the most noticeable features in the market is the extra- 
ordinary drop in all descriptions of scrap iron, supplies of which 
have been offered far in excess of what consumers are in a position 
to take, with the result that sellers are willing to accept quite 20s. 
to 25s. per ton below the prices they were readily getting within a 
very recent period. 

In the finished iron trade, although some of the makers are kept 
fully engaged with specifications on account of orders they have 


still on their books generally, new business is extremely quiet, and 


during the past week the question of prices has again been under’ 


consideration. For the present, however, no alteration is being 
made upon the list basis for bars, these remaining at £10 5s. for 
Lancashire, and £10 10s. for Nortb Staffordshire qualities, delivered 
Manchester district. In view, however, of the fact that the 
high cost of fuel and other material is set forth as one main 
reason for preventing any reduction in the prices of finished iron, 
buyers are not unnaturally pointing to the considerable re- 
duction in forge iron, and the still more substantial drop in scrap 
iron, largely used by the finished iron makers, as tending to bri 
about some, at any rate, corresponding reduction in Sivetacinal 
material, and there would seem to be very little question that a 
concession upon present list rates is only being temporarily held in 
abeyance. ‘There is a fair inquiry for hoops, and makers are still 
able to book business at their Association list rates of £10 12s. 6d. 
for random to £10 17s. 6d. for special cut lengths, delivered Man- 
chester district, and 2s. 6d. less for shipment. Sheets continue 
weak, with prices subject almost entirely to negotiation, according 
to the character of the business in view. 

The position in the steel trade is one of gradual weakening. 
Makers of hematites are easing down upon late quotations, No. 3 
foundry qualities now ranging from about 92s. 6d. up to 95s., less 
24 delivered Manchester, whilst local makers of billets would 
readily accept £6 net. Steel bars average from £9 2s. 6d. and £9 5s. 
upwards ; common steel plates about £8 5s., with the Association 
rates for steel boiler plates remaining at about £10 5s.; but all 
through an absence of business of any moment is reported. 

Several improvements in screwing apparatus for locomotive, 
marine, and general engineers’ requirements are being introduced 
by Mr. John H. Widdowson, of the Britannia Works, Salford. 
Amongst these is a special arrangement for tapping locomotive 
fire-box crown stays and long-distance plates. Ordinarily, one long 
tap has been used for these operations, and difficulty has been 
experienced in getting it ‘‘true,’ so as to work accurately. Inthe 
improved system, however, a pair of taps is used, the first 
having a rimer at the end which rimers the front hole, while the 
tap is tapping the back hole, and the second tap is used for tapping 
the front hole, which has been rimered out. It is claimed that 
much greater accuracy is obtained with this method than by doing 
the work with one tap. The firm has also taken up the manufac- 
ture of taps with metric screw threads, as established by La Société 
d’Encouragement de |’Industrie Nationale. A further branch of 
their business is the manufacture of outfits of special screwing 
tackle for steamers, two of which they have recently sent out for 
the Pacitic Steam Navigation Company’s steamships, and I may 
note as an interesting feature in connection with the outfits 
supplied for this company, that in addition to the ordinary screw- 
ing tackle they include screw plate and taps for the electrical 
department, and also a box of solid dies. 

Robert Stevenson and Brother, Limited, Bridge-street, Man- 
chester, are supplying two of their ‘‘ Phoenix” brand sewn cotton 
duck belts for carrying purposes in the mines in French Guiana. 
One of these belts will be 60in. wide and 114ft. long, and the other 
48in. wide and 78ft. long. They are also making English leather 
belts, tanned by the American process, to run grain side next to 
pulley, so that the belt is prevented from cracking. 

The excessive pressure which a short time back somewhat pre- 
maturely forced up prices has disappeared, but for all descriptions 
of round coal there is a continued active demand, and with the 
miners working but very indifferently, the output is scarcely more 
than keeping pace, with requirements. As anticipated last week, 
the commencement of the present month has not brought forward 
any further upward move in prices, although this in some quarters 
was talked of as not at all improbable. "tes of the leading Man- 
chester colliery concerns, it is true, has in certain districts advanced 
list rates 10d. per ton, but this has been simply a levelling up where 
prices had ang eg been below the average basis, and apart from 
this there has been no change on the general quotations ruling 
during August. 

The lower qualities of round coal are in fairly brisk inland request 
for steam and forge purposes, and collieries have no difficulty in 
moving away their production at full rates, averaging 12s, 6d. to 
13s. at the pit. Coalowners, however, are not in at all so strong a 
position with respect to engine classes of fuel. During the last 
two or three weeks pater been accumulating at many of the 
collieries, largely — to the holiday stoppages, but although 
these are now practically over, the very unsatisfactory outlook in 
the cotton trade threatens a continued restriction of requirements 
for mill purposes. Pit prices at Lancashire collieries for inland sales 
remain unaltered, but itisexceptional where morethan 10s. 6d. isnow 
being got, whilst for clearance sales in quantities for shipment under 
this figure would in many instances be readily taken. Slack also 
is still coming in freely from ovtside districts—from Nottingham- 
shire, Staffordshire, and Derbyshire especially—at prices con- 
siderably under those quoted at the Lancashire collieries. A very 
general opinion, however, is that as the winter comes on, whilst it 
is not likely the production of slack will be at all larger than it has 
been during the summer, when pits have been kept going full 
time, the consumption will be greater, and there is consequently 
the probability later on of deck being much less plentiful, and 
that any giving way in prices just at present may then altogether 
disappear. 

In the shipping trade, although with the settlement of the 
South Wales railway dispute there is not that pressure of extra 
orders on the market which was so noticeable a feature last week, 
there is still a generally good demand for all descriptions of round 
coal. The special prices that were got last week have disappeared, 
but above the minimum Association basis is still obtainable, and 
from 16s. 6d. to 17s. 6d. has been got in some instances for steam 
coal delivered ports on Mersey. 

For coke, local makers are still holding to about late rates, but 
furnace sorts from other districts are, as last reported, obtainable at 
lower figures. 

Barrow.—The demand for hematite pig iron is very steadily 
maintained, and the market is firm. Makers still quote 82s. 6d. to 
85s. for mixed Bessemer numbers net, f.o.b., and warrant holders 
quote 81s, 3d. net cash, or at a month, buyers 81s. Sales of metal 
have not been considerable during the week, as makers have not 
been able to increase the make of their works, and are so well sold 
forward that they have but little metal for the market. Furty-two 
furnaces are in blast, compared with forty-six in the corresponding 
week of last year. Warrant iron has been liberally cleared of late, 
and last week another reduction of 1488 tons was noted. The 
stocks in hand now represent 45,368 tons, being a decrease of 
152,479 tons since Christmas. 

Iron ore is in brisk demand, and makers of iron cannot get as 
full supplies as they need, with the consequence that there is a 
large business still doing in Spanish ores, which are firm at 22s. 
od ton, delivered at West Coast ports, while native ores are at 

8s. per ton net cash at mines, and best sorts at 21s., screened and 
picked being at 26s, 

The steel trade shows very considerable life, and business is 
likely to be good for a long time to come, as makers are well sold 
forward, and there is a considerable demand for all the products 
of the district, with the single exception of plates and various 
descriptions of shipbuilding material. In this branch of the busi- 
ness the mills are not busily employed, and orders are not 
numerous, In heavy and light and tram rails a brisk trade is 
doing, and prospects are good. Prices are steady at last week’s 
prices. Other classes of steel, including hoops, slabs, and billets, 
orders are well maintained. 

Shipbuilders are busy on the heavy Admiralty work on hand, 
but new orders would be welcomed at present, as all the work on 
hand has proceeded past the initial departments, Marine en- 
quests are also running short of orders, but the gun-mounting 

ments are very actively employed and likely to remain so. 
Joal and coke dear, and likely to advance. 

Shipping is busy. Last week 9245 tons of pig iron and 7864 

tons of: steel were exported from West Coast ports, being a 


decrease of 323 tons of pig iron, and an increase of 1754 tons of 
steel, over the corresponding week of last year. The aggregate 
shipments this year have reached 481,211 tons of pig iron and 
280,435 tons of steel, being an increase of 146,134 tons of pig iron, 
and a decrease of 52,552 tons of steel on last year. rae 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


CoNTRARY to expectation, the coal trade has been somewhat 
stronger during the last ten days. Although the pits are working 
well on the average, the managers complain that the output is not 
nearly what it might be, considering the number of men and the 
extent of the workings on which they are employed. The settle- 
ment of the dispute on the Taff Vale Railway did not lead to much 
extra pressure at district collieries, but, of course, it had a harden- 
ing intluence, and collieries with quantities to sell in the open 
market made a good thing out of their stocks. Very few, how- 
ever, were affected in this way, as remarkably little coal is at 
present open for sale, the great bulk being under contract. In 
house coal consumers are still pressing for winter supplies, and 
so long as they continue to do so, prices are bound to go up. 
Although no general ‘advance has taken place in Yorkshire by 
arrangement amongst coalowners, values have automatically risen 
with the demand. The heaviest business is being done with 
London and the Eastern Counties. Best Silkstones are at present 
quoted 16s. to 16s. 6d. per ton; Barnsley house, 15s. 6d. to 16s. 
per ton; nuts from 15s. per ton. In steam coal local managers 
report that they are still forwarding full tonnage to the Humber 
ports, the exports from Hull and other places being still consider- 
ably above the average. Barnsley hards are making 16s. to 17s. 
per ton ; seconds from 15s. per ton. Gas coal is being delivered 
in large quantities on account of contracts, the gas managers 
stating they cannot get all that they want. Engine fuel has again 
recovered in strength, quotations having moved a little higher, 
nuts being at present 12s. 6d. to 13s. 6d. per ton, slack from 9s. 6d. 

r ton. 

Cone, being in more abundant supply, has eased off somewhat 
in price, although the lowering of values is not general. Ordina: 
sorts are from 21s. to 22s, 6d. per ton ; washed coke from 23s. 6d. 

r ton. 
hs the armour-plate mills all hands are busy, and the machinery 
and plant are running to their utmost capacity. There isno fear 
whatever for the immediate future, in view of the number of war- 
ships upon order for our own Government, even although the foreign 
orders should fall off. The Japanese work has progressed very con- 
siderably. Vicars, Sons, and Maxim will launch from their Barrow 
shipbuilding yard in October or November next [the battleship 
Mikasa, which is said to be the largest man-of-war ever constructed 
for the Imperial Japanese Government. _The battleships and first- 
class cruisers now being built will, of course, require a heavy 
weight of forgings, in which department makers are at present 
fully occupied. - Shot and shell are being forwarded.in great quan- 
tities to the Admiralty, and important as the demand is, it is 
more likely to increase than to decrease. A feature of recent trade 
has been the number of orders booked for merchant vessels, which 
will increase the local business in marine castings and forgings. All 
our local boiler-makers report extreme activity, in some instances 
the trade being in excess of what they.are able to turn out in the 
short time given for delivery. Marine boilers for driving electrical 
machinery are in exceptional request, and are likely to be an 
increasing and more important feature of our business in future. 

There is rather less doing in the railway material trade, the 
bulk of the orders placed for tires, axles, springs, buffers, Xc., 
being for the principal home railway companies. The latter have 
little choice, as they have to keep pace as well as they can with 
their increasing traffics, but other owners, checked by the in- 
creased cost of production; are only ordering what they cannot do 
without. Dearness of materials and higher wages have raised the 
price of wagons during the last two years about 30 per cent., and 
tires and other accessories have advanced to about the same 
extent. 

In the lighter industries of the city we have now reached what 
is known as the quiet season. Many of our manufacturers find it 
muck quieter than for several years past. Ivory cutters state that 
they are very indifferently employed at present, and this remark 
applies to those who deal in other kinds of hafting material, the 
high price of which is a serious factor in the cost of production, 
and at present there are no indications of decline in that direction. 

The National Association of Colliery Managers is holding its 
annual meeting in Sheffield this week. 

Mr. R. G. Holland, iron and steel merchant, Sheffield, was 
formally installed Master of the Cutlers’ Company of Hallamshire 
on the 6th inst., with the quaint ceremonial which has accom- 
panied the event for hundreds of years. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


GENERALLY the iron and allied industries of this district are ina 
more favourable position this week than they have been for some 
time, and in most branches the demand is now steadily improving. 
Several satisfactory features are to be noted, the chief being the 
marked increase in the shipments of pig iron this month, these 
being quite a contrast to the figures which have been reported for 
the last two months ; in fact, in only one month this year—March— 
have the exports been so good, and they are better than those 
of the corresponding month in previous years. Then the 
stocks in the public stores, instead of increasing, as they 
did last month, have substantially declined, as Connal’s on 
Wednesday night held only 10,953 tons, the decrease since 
the month commenced being 2187 tons. Demands from and 
deliveries to the Continent are also increasing rapidly, as con- 
sumers abroad can no longer hold off, —_ that the shipping 
season is so far advanced. What further makes it inadvisable to 
wait is the fact that No. 3 Cleveland pig iron, which is the quality 
that is chiefly required by continental consumers, Is exceedingly 
scarce ; indeed, there is considerable difficulty experienced in find- 
ing makers or merchants who have any to sell for early delivery. 
That there is not much yet with which to find fault in the inte 
trade of the district is indicated by the traffic receipts of the 
North-Eastern Railway, which last week were £13,433 more than 
in the corresponding period of last year, when there was no ques- 
tion about trade being extraordinarily good. The market here has 
felt the influence of more favourable commercial news from the 
United States, and the increase in the demand for new vessels has 
also improved the situation. ty 

The demand for No. 3 Cleveland G.M.B. pig iron is in excess of 
the supply, the latter being below the average, asa good many 
of the furnaces are not working up to the mark, and are producing 
more than their usual proportions of the lower qualities, the result 
being a scarcity in the supply of No. 3, and a plethora in that of 
No. 4 foundry and forge. qualities. Another consequence is that 
much better prices are obtained for No. 3 than will be paid for the 
other descriptions. Thus, No. 4 foundry is usually 6d. below: 
No. 3 in price, but now it is 4s. below, and grey forge, which is 
generally 1s. below, is to-day 5s. 6d. below. This does not suit 
makers’ books at all, and they are — forth special efforts to 

et No. 3, which is so much more saleable than the other qualities, 
ides being so much more profitable to produce. The lowest 
figure that has been accepted this week for No. 3 for early delivery 
has been 71s. per ton, and buyers offer that readily ; but both 
makers and merchants now quote 71s. 3d. per ton, and in some 
cases 71s, 6d., which they expect toget, as the demand for autumn 
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deli is becoming substantially brisker, and buyers cannot well 
put off buying longer. No. lisat 73s, For the lower qualities iron- 


masters cannot get anything like these figures ; indeed, they have to 
be satisfied with 67s. for No. 4 foundry, and 65s. 6d. for grey forge. 
Owing to the cheapness of No. 4 foundry the demand io Scot- 
land greatly d, and shipments from this district to 
Grangemouth are again well up to the normal quantities, after being 
very poor for some months, week there has been a difference 
between Scotch and Cleveland warrants of 5s. per ton, Scotch 
being the higher, whereas in the spring Scotch was the lower, at 
one time by nearly 4s. per ton. Even if No. 4 Cleveland pig iron, 
which is the Cog y! ye | taken by Scotland, were at the normal 

ice below No. 3, it could compete successfully with Scotch in the 

lasgo~. ziswict, vat it has a far better chance of doing so when it 
is 4s. below. 

Hematite pig iron in this district is this week somewhat easier in 
value, the supp'y being rather better, and some of the sellers 
appear to be more anxious to get orders. For some weeks mixed 
numbers have been steady at 86s. per ton, but this week consumers 
have been able to buy at 85s, 6d. Rubio ore is firm at 21s. 9d. per 
ton delivered Tees or Tyne wharves. This week a cargo of manga- 
nese ore has been received by Bolekow, Vaughan, and Co., from 
Bombay. 

Connal’s stock of Cleveland pig iron at the end of August was 
13,140 tons, an increase for the month of 1619 tons, No previous 
month since February, 1899, has shown anincrease. However, the 
increase is not being continued this month ; on the contrary, there 
is already a substantial decrease, owing to the heavier shipments 
and the scarcity of No. 3. The stock of hematite pig iron is only 
556 tons, no change having been reported since July 16th. 

The shipments of pig iron from the Cleveland district during 
August reached 99,580 tons, this being 11,407 tons, or 13 per cent., 
more than in July, but 7745 —" or 74 per cent. less, than in 
August, 1899. As compared with July there was a slight increase 
over sea, but the improvement was chiefly due to the resumption 
of business with Scotland on something more like the old scale. 
Cleveland makers are regaining a good proportion of the custom of 
the Scotch consumers of pig iron. These latter took last month 
26,618 tons of Cleveland iron, whereas in the previous month 
they only had 15,647 tons. The quantity sent to Scotland 
last month was almost the best .~ this year, and it 
even exceeded that for August, 1899. The quantity forwarded to 
Germany—53,394 tons—though not so large as in the spring 
months, yet exceeded considerably the quantity reported for July 

43,121 tons) in August, 1899 (51,926 tons) and in August, 1898 
34,878 tons.) But considerable decreases were reported to 
France, Belgium, and Italy, the a being the smallest 
reported in any month this year. The figures of the shipments 
last month as compared with the periods named are as under :— 


Coastwise. Foreign. Total. 

Tons. Tons. Tons. 

August, 1 81,797 67,783 99,580 
July, 1900.. 20,594 67,579. 178 
August, 18 «os oc 107,325 
August, 1898 .. .. .. 50,824 .. 64,760 .. 115,084 


As regards the eight months’ exports of pig iron from the Cleve- 
land district, it may be stated that they fall short of the quantities 
reported for 1899 and 1897, but the deliveries to foreign countries 
are much in excess of those of any previous year, and the decrease 
was due to the falling off in the Scotch demand. Only 167,226 
tons were taken this year, against 284,701 tons last year. To 
Germany the quantity was much in excess of that of any previous 
year, having reached 401,486 tons in the last eight months, the 
quantity in 1899 being 354,999 tons, and that in 1898 207,052 tons. 

The manufactured iron and steel industries are generally well 
occupied in this district, and producers of bars here have not found 
it necessary to follow the example of their Scotch competitors in 
reducing prices. The Scotch makers have now twice lowered their 
quotations, but the North of England men have kept their prices 
at the highest point which has been reached this year, and, in fact, 
during the past twenty-five years, viz., £9 10s., less 24 per cent. 
f.o.t., for common iron bars, and £10 for best. A better demand 
for plates is reported, as one of the results of the placing of more 
orders for new steamers and steel ship plates are not under £8 per 
ton, while iron ard at £8 2s, 6d., both less 24 per cent. f.o.t. Most 
producers, however, ask more. Iron and steel ship angles 
are also firm at £8 2s. 6d., less 24 per cent. The manu- 
facturers of galvanised sheets complain of the dulness in trade, 
which has been brought about in a great measure by the wars 
which havealmostclosed theSouth African and the Chinese markets, 
hitherto very good ones, and the famine in India hascurtailed the 
demand from that quarter. Competition is keen, and prices have 
been reduced substantially, so that galvanised corrugated iron 
sheets can now be bought at £12 10s., and galvanised corrugated 
steel sheets at £13. Puddled iron bars are coatiy obtainable, and 
there is a good deal of difficulty experienced in getting steel billets. 
Last month Dorman, Long, and Co., Middlesbrough, received 
500 tons of American billets, and it is reported that another 
3000 tons are on the way for consumption in this district. The 
demand for steel rails is quiet, and orders for heavy sections could 
be placed at £7 net at works, 

At the Middlesbrough Licensing Sessions a few days ago, arather 
significant admission was made as to the way in which the men, at 
any rate at some works, are attending to their duties, The 
manager of an establishment stated that they could afford full 
work for 600 men, but at the present time had on the books 
1700 men. The chairman of Jno. Abbot and Co., Limited, Park 
Ironworks, Gateshead, at the annual meeting of the shareholders 
stated that they could hardly carry on one branch of their under- 
taking, because of the irregularity of the men’s attendance, and he 
calculated that on account of holidays, &c., there had been Jost 
a 4 six weeks’ work during the past year, 

e men employed by the North-Eastern Railway Company are 
again commencing an agitation for still higher wages, and at a 
meeting resolved that the time had arrived when a general 
demand should be made for an all-round advance of 2s. is has 
been sent to the A.S.R.S. for the approval of the executive. 

The steam coal trade, which was last week extraordinarily brisk, 
owing to the Welsh strike, has simmered down since work has been 
resumed on the Taff Vale, and prices are easier, but still 22s. per 
ton f.o.b. is asked for best steam, though such a figure is not likel 
long to rule, when the pressure is off. It is expected that ina ox 
or two the quotations will have dropped to the figures ruling before 
the difficulty commenced in Wales, 19s. to 20s. per ton f.o.b. There 
is, however, not a large quantity available for sale for delivery in 
September, and the demand on export account this and next month 
must keep the collieries busy. Bunker coals are at 17s. to 18s. per ton 
f.o.b. Itwastheseand steam coals that were influenced by the Welsh 
strike, gas, coking, and house coals being out of the running, as it 
was only the steam coal district in Wales that was affected by the 
difficulty. There was, however, an extra demand springing up for 
coking coal, and some of the coke makers put out ovens in order 
to have more coal to sell, as they could derive more profit by sell- 
ing the coal itself than by converting it into coke. Gas and 
coking coals are at 18s. 6d. to 19s. per ton. Blast furnace coke— 
medium—continues at 28s, per ton, delivered at Teesside furnaces. 
The Dene Bridge Colliery, near Ferryhill, which was drowned out 
many years ago, is about to be re-started by Messrs. Hobart and 
Co., and, probably, other idle collieries in that district will recom- 
mence operations, At the Malton Colliery, near Lanchester, 
belonging to Col. Sadler, Middlesbrough, the nérial system of con- 
veying coal is adopted, the coal to be brought from a drift some 
two miles away 

The death occurred on Sunday, at the age of 77 years, of Mr. 
John Forman, one of the founders of the Miners’ Associa- 
tion, and since 1871 its president. He was one of the best known 
trade unionists in the North of England, and was highly spoken of 
both by masters and men. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is no improvement in aopree position of the iron and 
steel trades of the West of Scotland. At most of the works there 
is a considerable amount of work remaining to be given out, and 
some branches continue quite busy ; but the general experience is 
that orders have become more difficult to obtain, and the outbreak 
of plague in Glasgow will, it is feared, have a serious effect upon 
the export department of the trade. There has during the greater 
part of this week been practically no business in the chartering of 
vessels abroad. In this matter the coal trade is, no doubt, mainly 
affected, but both raw and manufactured iron goods are also certain 
to suffer as far as the shipping trade in these is concerned. 

The Glasgow iron market has been firm, with only a moderate 
business in warrants. Prices of Scotch warrants have been higher, 
business having been done at 76s. 6d. cash, 76s. for delivery in six 
days, and 70s. for seventeen days. Ordinary Cleveland iron has 
sold in limited quantity at 71s. 6d. for cash. Cumberland hema- 
tite warrants have been done at 81s. cash, and 81s, 3d. one month. 

There is a fair demand for Scotch hematite pigs, which 
merchants continue to quote at 85s. per ton free on truck at the 
steel works. 

Since last weekly report one furnace has been taken off hematite 
iron at Dalmellington, and there are now 79 in operation in Scot- 
land, compared with 80 last week, and 82 at this time last year. 

The prices of ordinary Scotch pig iron are rather higher in sym- 
pathy with the state of the warrant market, and the special brands 
of makers’ iron have been steady. Govan No. 1 is quoted at 
Glasgow, 76s. 6d.; No. 3, 76s. ; Carnbroe, No. 1, 75s. 6d.; No. 3, 
74s.; Monkland, No. 1, 76s. 6d.; No. 3, 76s.; Clyde, No. 1, 84s.; 


No. 3, 74s.; Gartsherrie and Calder, Nos. 1, 84s. 6d.; Nos. 3, 
74s.; Summerlee, No. 1, 87s. 6d.; No. 3, 74s.; Coltness, No. 1, 
90s. 6d.; No. 3, 74s.; Glengarnock, at Ai n, No. 1, 83s.; 


No. 3, 73s. 6d. ; Eglinton at Ardrossan or Troon and Dalmel- 
lington at Ayr, Nos, 1, 75s.; Nos. 3, 72s. 6d.; Shotts at Leith, 
No. 1, 87s. 6d.; No. 3, 74s. 6d.; Carron at Grangemouth, No. 1, 
85s.; No. 3, 75s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were 6417 tons, of which there was sent to the United States 
25 tons, Canada 175, South America 290, India 20, Australia 101, 
France 75, Italy 3130, Germany 585, Holland 240, Belgium 70, 
Spain and Portugal 55, China and Japan 245, other countries 215, 
the coastwise shipments being 1191 tons, compared with 1712 in 
the corresponding week of last year. 

There is a quieter feeling in the malleable iron department, and 
it is feared that it may be no easy matter to keep works fully 
going. It should be noted, however, that opinions are divided as 
to whether the present state of matters is likely to be of lo 
duration. There is some chance of cheaper coal being obtained, 
owing to the plague in Glasgow, and that would help to reduce the 
cost of — ; but the makers of finished iron in the West of 
Scotland have already, within a comparatively short time, reduced 
their prices 20s. per ton, and the result has so far not been to add 
much to the current of new business. 

A great deal of talk is taking place in iron circles with reference 
to American competition. There can be no doubt that consider- 
able quantities of both iron and steel goods are coming from 
America for use in Scotland, and also for s ipments by merchants 
abroad. Ship plates have been purchased in America in fairly 
large amount for delivery to Clyde builders in the course of a 
month or two, and there has for some time been a constant 
arrival with the trading steamers of quantities of sheets, angles, 
rivets, bolts, bars, and strips. It is stated that, by the use of 
American-made strips, Scotch tube makers are being enabled to hold 
theirown in the matterof competition. The result of the importation 
of a variety of articles of this description has been to induce several 
local firms to abandon the manufacture, at least temporarily. 
There isa strong disposition in the West of Scotland not to grumble 
at American competition, but to turn the products of the States to 
accountontheirarrival. A large proportion of the goods of American 
manufacture has hitherto come by the regular liners, but it is well 
known that freight by them is of a rather precarious character, and 
it may very well happen that deliveries will be interrupted when 
they are most required. The cure for this state of things is, of 
course, the chartering of tramp steamers from the States, but to 
justify such a sennaing larger deliveries of cargo than those that 
have already taken place would be required. 

The Brandon Bridge Company of Motherwell is reported to have 
secured the contract for bridges required in connection with the 
widening of the Lancashire and Yorkshire Railway in the Leeds 
and Hatifax districts. 

The coal trade has hitherto been very busy, the shipments in 
the past week being exceptionally heavy, amounting in the 
aggregate from the various Scottish ports to 271,508 tons, com- 
pared with 250,098 in the preceding week, and 184,805 in the 
corresponding week of last year. e export trade is likely to 
be materially curtailed in the near future, as far as Clyde ports are 
concerned, by the outbreak of plague in Glasgow. The demand 
for coals for shipment in Glasgow market is already much reduced. 
There is a good demand for inland consumption, and as there have 
been practically no stocks at the collieries, business is still fairly 
active and firm. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE statement made by me last week to the effect that an 
authority in the coal trade had suggested the wisdom of the 
Government acquiring collieries of its own in Wales has led toa 
good deal of discussion in the district. One of the principal 
colliery owners and ironmasters, commenting on the rumour, said, 
personally, ‘‘I do not think that the Admiralty would adopt such 
a course, They would think it an interference with public enter- 
prise. There is also another point to be considered. Collieries 
are often hazardous speculations. There is such a colliery ”— 
a avery important one. ‘It has not paid ; it does not pay. 
Possibly it may eventually ; but what with troubled ground and 
labour frictions the outlook is not good.” 

This view many will endorse, and strengthen the opinion that 
the Admiralty has plenty of legitimate scope for action without 
entering into the list of coalowners. 

Outside of the strike zone there has been agreat deal of activity 
in coal business. In the Swansea district the anthracite and 
bituminous collieries are in full work, and the latest report on 
’Change was that house coal collieries are overwhelmed with 
orders, which cannot be coped with, and the result is prices 
are high and with an upward tendency. In the Swansea and 
Cardiff districts a strong impression prevails that the coming 
winter season will be one of dear house coal. This is already 
shown by orders being numerously placed, householders making 
haste to stock their cellars. This is a slight, but significant 
indication. 

On ’Change, Cardiff, mid-day, the gathering of members was 
fuller than of late, and the animation more noticeable. New 
busi was tr ted with some difficulty, and it was felt that 
several a must pass before things would get into an orderly 
swing, and sellers know what quantity of coal there would be at 
command. Quotations are not yet trustworthy, and should be taken 
as nominal. For instance, sales of best steam have been reported 
at 28s., but if so, this was possibly only exceptional ; a common 
— is 30s. Best Monmouthshire is realising 25s. to 26s. No. 2 
Rhondda, which has been in good demand, is quoted at 20s.; and 
good small steam from 14s, 6d. to 15s, 6d., and even 17s. I have 


no patent fuel or coke quotations. On ’Change the latter was 
reported as ‘‘ scarce and dear.” 
itwood is looking up a little and sales have been made for as 


much asl6s. Cargoes may soon be expected to lessen in number, 
and prices be more in accord wi ues, 

Swansea closing coal list this week is as follows:—Anthracite, 
best, 27s. 6d. to 28s.; seconds, 24s. to 24s. 6d.;. best large, 22s. 6d. 
to 23s. 6d.; red vein, 19s. to 20s. 

Steam coals, 22s. to 27s. 6d.; seconds, 18s. 6d. to 20s.; small, 
14s, to 15s. 6d. No quotations for bituminous. 

Coke, best foundry, 40s. to 45s.; furnace, 32s. 6d. to 35s. 

Patent fuel, 23s. to 24s. Pitwood, 18s. to 19s. 

A coal strike has taken — at the et colliery of 
Resolven, owned by Messrs. Cory Brothers. @ men appear to 
have given notice on account of the employment of a few non- 
unionist. colliers. The non-unionists joined the Federation on 
Monday, and it was fully thought that work would be resumed, 
but a hitch occurred between the-men and the ym who 
were expected to insist upon cards being shown by all men as they 
descended to work ; this they refused, and the result was 400 men 
are idle. It is hoped that the stoppage will be only temporary. 

A novel shipment came to hand at the Barry Smelting Works 
this week from Pafenburg, Germany, in the form of ae tele ore, 
Experiments have for some time been carried on at the works, and 
these are to be opened in full at the close of the year. 

In iron and steel circles the action of America in not only figuring 
as competitors in markets where Wales was formerly most pro- 
minent, but actually arranging for delivery of manufacture at 
Channel ports, is warmly criticised. The cry is getting louder for 
‘fair trade” and not free trade, without any restriction whatever. 
One critic said to me pointedly this week, ‘‘In the matter of the 
necessities of life I would not advocate a change, but in others not 
so essential I would. Here it is quite in the power of America to 
flood us with their steel manufacture, and we should be hopelessly 
at their mercy, and our industry—the bread of thousands — 
ruined.” 

At present there is a run for rails, both heavy and light, 
and the foreign and colonial demand is excellent. This week’s 
shipments are ae of rails for foreign destinations. The 
iron and steel market is regarded as healthy ; long contracts for 

lates as well as rails have been placed. One of the mills at 
wlais is being almost exclusively manned by Spaniards. Swansea 
imported this week from Barrow a quantity of steel rails, together 
with 270 tons pig iron. , 

Considerable briskness exist; in the Swansea Valley at the coke 
ovens and blast furnaces. Steel-producing departments indicate 
a marked increase over the corresponding week of last month. 
There is a pressing demand for tin-plates. Last week the ship- 
ments totalled close upon 60,000 boxes, and as only 49,626 boxes 
came from works, stocks now consist only of 164,218 boxes. Two 
cargoes are loaded this week for Russia, one for China, and 
several for America. 

Owing to alterations of machinery and other improvements, 
sixteen of the mills usually busy are laid off this week. Signs of 
mechanical progress are visible at Ystalyfera, the Midland, and 
Cwmfelin, where old-fashioned is being replaced by modern 
machinery. 

It is now tolerably certain that there will be no general stop- 
week this month. At the Duffryn Works, Morriston, the engine- 
men have put in a twenty-eight-days’ notice. ‘This has called forth 
an intimation from the management that from the time when the 
notices mature contracts will be from day to day. The present 
wage rate of the engine drivers at these works varies from 4s. 6d. 
pe 8d. They now demand 8d. per day increase all round. 

On Change, Swansea, mid-week, the following prices ruled in 
iron, steel, and tin-plate :—I must premise that pig iron continues 
somewhat eccentric, Glasgow warrants again looking upwards, 
while hematite is dormant, and ar pig actually 1s. 9d. 
lower. Latest prices are :—Scotch, 76s. to 76s. 6d. cash; Middles- 
brough No. 3, 71s. 6d.; other numbers in proportion ; hematite 
warrants, 81s. to 8ls. 3d. for mixed numbers. Cumberland, 
according to brand. Welsh bars, £8 10s. to £8 lds. Angles, &c., 
at usual extras. Sheets, iron and steel, £9 15s. to £10. Usual 
extras for higher grades. Steel rails, heavy sections, £7 5s.; light, 
£8 10s. to Fes 15s. Sleepers, angles, &c., according to section and 
specification. 

Bessemer steel tin-plate bars, £7 5s.; Siemens, best, £7, all 
delivered in district. Tin-plates: Bessemer steel coke, 14s. to 
14s 3d.; Siemens, 14s. 3d. to 14s. 6d.; ternes, per double dox, 28 
by 20, 28s. 6d. to 30s.; best charcoal, 15s. to 15s. 6d., less 3 and 1. 
Galvanised sheets: Nominal. 


Block tin, £134 to £132 10s. Spelter, £19. Lead, —. 
£18; Spanish, £17 13s. 9d. Copper, Chili bars, £72 15s. to 
£73 7s. Iron ores: Tafna, 20s.; Rubio, 21s. 


Newport is sending sheet iron freely of late to Bristol. 

In the Swansea district it was noticeable that during the Taff Vale 
strike and the increased value of coals, the prices of iron and steel 
were affected. This week on ’Change it was the subject of com- 
ment that if coal prices continue to remain at their present high 
rate there must be a serious falling off in the iron and steel manu- 
facture, and that tin-plate must certainly suffer. ‘‘ At existing 

rices,” stated one member, taking rather too sacy ¢ a view, 
ooking at the manufactures of the district generally, ‘‘ the cost of 
production even is not covered, putting profit out of considera- 
tion.” I think if labour trouble can be averted the outlook in tin- 
plate may be regarded as favourable. 


LAUNCHES ON THE CLYDE.—In August 22 vessels were launched 
of as near as may be 33,000 tons gross, as ery with 18 vessels 
of 46,100 tons last month, and 21 vessels of 36,750 last year. The 
total for the eight months of the year now past reaches to prac- 
tically 294,000 tons, which is over 4000 tons greater than the next 
highest figure for a corresponding period, viz., last year, when it 
reached 289,750 tons. There was considerable variety in the items 

cing to form the month’s output, these including the troopship. 

saiiene, of 5600 tons ; the cargo carrier Ragput, 6000 tons ; the 
sailing barquentine Hawaii, of 1180 tons ; the steam yacht Lysistra, 
of 2080 tons; the torpedo destroyer Vigilant, of 350 tons; and 
two hopper barges, each of 1000 tons capacity. Although details 
are somewhat doubtful as to new orders—builders being more than 
ordinarily reticent about their contracts—there seems very good 

rounds for believing that fresh tonnage to between 50,000 and 

,000 tons has been booked during the month, which is a welcome 
relief to the monotony of ‘‘no bookings,” which has for a number 
of months past obtained. 

Tue SYDENHAM BOILER ExpLosion.—The Board of Trade inquiry 
into the circumstances connected with a boiler explosion which oc- 
curred on July 25th at the works of the Crystal Palace ElectricSupply 
Company was concluded on Monday. It will beremembered thattwo 
men were killed and several were injured by the accident. The 
Commissioners found that the explosion was due in the first place 
to the faulty construction of the boiler, in certain parts of which 
cast iron had been used. Hornsby and Sons had explained that at 
the time—nine years ago—the boiler was constructed by them, 
they had in their employ an engineer whom they had afterwards 
dismissed for passing faulty work, but mainly the fault of the 
explosion lay with the electric supply company. Mr. Phillips, 
their manager, was responsible for the upkeep and maintenance of 
the boiler, but he was an electrical engineer and had no previous 
knowledge of boilers. He depended upon the report chiefly from 
the insurance company, and evidence had been given that the 
recommendations in one of the reports of the National Insurance 
Company, by whom the boiler had previously been insured, had 
not been complied with. Blame was also attached to the inspector 
of the Engine Boiler Insurance Company, who had not made, in 
their opinion, adequate examination of the boiler. The Electric 
Supply Company was ordered to pay £100 and costs, and the 

ne Boiler Insurance Company and costs. Hornsby and 
Sons were not adjudged liable in costs as the boiler had been made: 
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In Silesia and in Rheinland -Westphalia a 
tolerably good trade is reported to have been 
done on the iron market during the past week. 
In pig iron as well as in malleable iron and steel 
the tone all round is firm, demand being in most 
eases about equal to production. Finished 
articles, on the other hand, have shown a ten- 
dency to weakness here and there, which is partly 
owing to over-production, but also to a keen com- 

tition of inland and foreign firms. There is, 
Caen, a sufficient amount of fresh work 
secured to keep the mills and shops in regular 
occupation, and in the sheet trade the number of 
orders given out has even increased during the 
week. All the engineering branches are full of 
work, and a vigorous tone characterises the rail- 
way les ; there are fresh orders of consider- 
able weight pending, and existing contracts, 
being numerous and heavy, secure brisk em- 

loyment for many months ahead. The Prussian 
Beate Railways have just ordered 480 locomo- 
tives, and another contract for 300 locomotives 
will be Leer out shortly; the value of both 
orders, which are to be delivered in the latter 
part of 1901, and in the first quarter of 1902, 
amounts to 45 million marks. e Railway Ad- 
ministration has also given out orders for 4690 
load wagons, 870 falling to the Administration of 
Breslau, 350 to Bromberg, 400 to Cologne, 2000 
to Essen, 600 to Hanover, and 700 to Magdeburg. 

The total production of pig iron in Germany, 
including Luxemburg, is reported to have been, 
for July of present year, 695,213 t., of which 
134,541 +t. were forge pig and spiegeleisen ; 
40,860 t. Bessemer ; 405,077 t. basic, and 114,735 t. 
found ig. Output in June of present year 
was 683,217 t.; in July last year 685,434 t. were 
—— while output from January Ist to 

uly 31st Play year amounted to 4,746,770t., 
— 4,685,858 t. for the corresponding period 

e year before. 

German foreign trade during the first seven 
months of the present year isshown by the Rhenish- 
Westphalische Zeitung to have been as under :— 
Tron and iron articles, import, 593,185 t., against 
444,521 t. for the last export, 

t. 


871,401 t., against 425 achines and 
instruments, &c., import, 93,630 t., against 
82,318 t.; export, 171,510 t., against 148,031 t. 
last year. 


Import in iron and iron articles in July of 
present year was 91,034t., against 91,288 t. in 
the same month last year ; export was 127,177 t., 
against 128,483 t. for July last year. 

In machines and instruments, &c., 12,023 t. 
were imported in July this year, against 25,766 t. 
last year, export ——— to 36,550 t., against 
26,618 t. for the same month last year. 

Slight symptoms of improvement have been 
perceived in some branches of the Austro-Hun- 
a iron industry during the week now past. 

irders and rails are well inquired for, and the 
lively employment in the railwa: 
ing trades has caused the denen 
sheets to increase, 


months of present year decreased from 
1,015,372 q. t year to 652,064 q.,~value 
amounti to 19,289,835 crowns, against 


21,903,939 crowns for the corresponding period 
the year before. . 

The condition of the Belgian iron inarket con- 
tinues dull. In all trades an absence of inquiry 
is reported, and the tendency of prices is in a 
downward direction. The working hours have 
been limited at many establishments, and a 
general quietness prevails in the different de- 
partments, 

There appears to be but little hope that the 
endeavours to form a pig iron syndicate will be 
successful, the iron masters of the Lige district 
po is to join those of the Hainault dis- 

ct. 


_ There is nothing of interest to relate concern- 
ing business in coal and coke in Belgium, an 
extraordinarily brisk tone prevailing all round. 
Coal owners are, on the whole, realising very 
good prices, and if here and there the pressure 
for supplies has been a little less strong than 
before, there is, nevertheless, a marked tendency 
shown on the part of producers to maintain the 
high rates formerly quoted. Some think that 
rices will become easier by and bye, the State 
ilway supplies that were recently ordered 
having been $25,000 t. only, instead of 470,000 t.; 
besides, the stoppage of the Glas works have 
caused a decrease in the demand for steam coal, 
and so prices may, perhaps, show less firmness 
later on. 

A steamer, carrying 3500 t. anthracite from 
Philadelphia, is reported to have recently arrived 
at Kronstadt, the harbour of St. Petersburg, and 
further supplies in coal from America to the 
Baltic ports are to follow. The price will be about 
164 roubles, or 8 dols. per ton, free Kronstadt. 
The collieries of Russia, besides yielding much 
less than is required, are so far from St. Peters- 
burg, and from the Baltic towns, that the freight 
to there would render coal dearer than if im- 

rted from America, and the English firms that 

ve hitherto sent coal to Russia may in future 
find the Americans to be successful rivals, 


NAVAL ENGINEERS. 


THE Admiralty scheme for bagsorion the pay 
and position of naval engineer officers, a forecast 
of which was contained in the First Lord’s 
memorandum on the introduction of the Navy 

mates, was promulgated on Saturday. The 
tank of staff engineer is to be abolished, but all 


serving upon the attainment of eight years’ 
seniority as chief engineer or as staff and chief 
engineer combined ; but in the case of officers 
entered after — Ist, 1900, promotion to fleet 
engineer is to contingent, not alone upon 
qualification by seniority, but upon the recom- 
mendation of the engineer-in-chief and upon 
Admiralty approval. Engineers are to rank with 
lieutenants of less than eight years’ seniority. 
The active list of engineer officers is to consist of 
an engiriéer-in-chief, 20 inspectors and chief 
inspectors of machinery, 313 fleet and chief 
aqme 624 engineers and assistant engineers, 
and 100 artificer engineers. 

Inspectors and chief inspectors of machinery 
will continue to draw the same pay as at present, 
but a new scale has been tixed for chief and fleet 
engineers, who will commence at 16s, and rise to 
30s. a day after fourteen years’ service in the 
higher rank. Engineers will commence at 10s, 
and rise to 12s, a day after eight years’ service in 
that rank. The pay and status of assistant engi- 
neers remain as at present. In future a chief 
engineer of eight years’ seniority who has been 
passed over for promotion to fleet engineer will 
not be allowed to receive full pay in excess of 22s, 
a day. The half-pay of such officers is not to 
exceed 14s. a day, and they are to be optionally 
retired at the age of forty-five, with compulsory 
retirement at fifty. Charge pay will be allowed 
at rates varying at the discretion of the Admiralt 
from ls. to 5s, a day. Half-charge pay is 
abolished in the Fleet and Dockyard Reserve, and 
a fixed allowance of 1s. a day substituted. In 
ships of upwards of 3000 indicated horse-power 
the senior engineer under the chief will receive an 
allowance varying from ls. to 2s. 6d. a day. No 
officer is to be prejudicially affected while holding 
his present appointment by the new regulations, 


CATALOGUES. 


Consolidated Telpherage Co., Broad-street, 
New York.—Circular No. 7. Aérial cableways 
and tubular dispatch. 

J. 8. Hall, Midland Ironworks, Newark-on- 

Trent.—Revised catalogue of crushing, grinding, 
elevating, and conveying machinery. 
Easton and Bessemer, Limited, Taunton. 
—Catalogue No. 21. Steam engines and boilers, 
wood-working machinery, grinding machinery, 
hydraulic machinery and pumps. It is not often 
our pleasure to peruse a more handsome catalogue 
than this. It is well bound, printed on good 
paper, beautifully illustrated, and arranged ina 
manner which must commend itself to all busy 
men. 

Brown, Boveri, and Company, Limited, Baden, 
Switzerland.—Illustrated pamphlet describi 
some of the more important installations carrie 
out during the last few years. The perusal of 
this interesting pamphlet gives an excellent idea 
of the progress which has been made on the Uon- 
tinent in the applications of electric power. 
The illustrations letterpress are well 
executed, 

Glenfield and Kennedy, Limited, Kilmarnock. — 
Illustrated pamphlet describing Ashley’s patent 
pump. The peculiar features of this pump are: 
—(1) There is no bottom valve used, and (2) there 
is only one working part, a single bucket in which 
are mounted both suction and delivery valves. 
The whole of the pump is easily accessible, and 
can be run at higher speeds than the ordinary 
well pump. 


LAUNCHES AND TRIAL TRIPS. 


RossEtTTI, steel screw steamer ; built by, David 
and Wm. Henderson and Co., Limited ; to the 
order of, Lamport and Holt ; dimensions, 405ft., 
52ft., 39ft.; trial trip, August 3rd, 134 knots. 

Care WRATH, raised quarter deck type ; built 
by, S. McKnight and Co., Limited ; to the order 
of, Dawson Bros., of Glasgow ; dimensions, 140ft., 
23ft. 6in., 9ft. 9in.; to carry, 400 tons dead- 
weight ; engines, compound ; constructed by, 
Ross and Duncan; trial trip, September 3rd, 
11} knots. 


Nava ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Ad- 
miralty :—Inspectors of machinery: John Pitt 
and George A. Haddy, to the Victoria and Albert, 
re-appointed, temporary, on promotion. Engi- 
neers: A. R. Rolle, to the Porpoise, in lieu of a 
chief engineer, and Victor de Paris, to the Pem- 
broke for the Ariel ; Francis J. Charlton, to the 
Victory, additional for the tender Kestrel. Pro- 
bationary assistant engineer: Stanley M‘M. 
Russell, to the Warspite, additional, and the 
Phaeton, additional, for training. 


Exectric TRAMWAY SysTEM.—The 
power station in course of construction and equip- 
ment at Pinkston, Port Dundas, Glasgow, for the 
supply of electricity for the extended service of 
electric cars now being organised there, is making 
satisfactory progress, and Mr. Parshall, the con- 
sulting engineer, conducted the Tramway Com- 
mittee over the buildings recently, and explained 
the machinery and its arrangements. In the 
course of the visit the merits of different types of 
cars were discussed, and two special cars of 
different designs were submitted for considera- 
tion. It was finally a to adhere to the 
double-decked type, which has been running on 
the Springburn route alongside the original 
single-deck cars, as being most suitable fur the 
new system over the whole city. This resolution 
has, for one of its advantages, the ease with 
which the best of the ordinary horse cars can be 
adapted to electric traction, and two very fine 
examples of such conversion were exhibited. 
Five new cars per week are at present being 
turned out at the Corporation Car Works at 
Coplaw Hill. The authorities believe that the 
electric system embracing the entire city will be 
ready for inauguration early in April next, on the 


eve of the Exhibition. 


Condensed from “ — Oficial Journal of 
Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated " the 
name and address of the communicating party are 
printed in italics. 
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15,140. Back for Puorocrarn Frames, W. 


15,141. Apsustine Gear, J. Liggins and J. Gardner, 
Coventry. 

15,142. Bicycte Tires, J. Watson, Bir- 
m. 


15,143. Sicutinc APPARA’ J. L. Crawford, London. 

15,144. Coupiines, F. W. Wilson and 8S. L. Walker, 
Bradford. 

Wacon Support, 8. R. Bloxsome, 

pswic 

15,146. Toncug for Lacep-up Boots, A. E. Langton, 
London. 

15,147. PressurE Reouators, J. O. Moisson, Kings- 
ton-on-Thames, 

15,148. Execrrica, Apparatus, T. Green- 

th and M. B. Wild, Manch 
15,149. Poncaine and Eve.errine 
n, Leicester. 

15,150. Macuingry for Stoprerine P. Binns, 
Keighley. 

15,151. Garpen Sugars, A. Swanson, Glasgow. 

Too. Hotper for PLanina Macuings, J. Thom, 


lasgow. 

APPLIANCE for FILLING Bort H. F. Docherty, 
lasgow. 

Barrezs, O. G. and B. L. Goodman, Birming- 
m. 

for Carpine Enarnes, W. H. Cook, 


an 
15,156. Orz-crusHING T, Lees, G 
15,157. Cong Driving Mecnanism, J. Moorhouse, 
Manchester. 
15,158. Mops, J. H. 8. Livingston, Manchester. 
15,159. CoIn-FREED Apparatus, J. Oulton and W. A. 
orn 
15,160. 
jiverpoo! 
15,161. Lusricators, E. R. Royston._(W. Hoy, at 
present on the High Seas.) 
15 and GaTHERING Potatogs, G. Ledson, 
vel 
15,168. Macutnzs, F. H. Gosling and J. 
7, Sherlock, Manchester. 
15,164. Penpant Gas Lamps, P. Winn, Birmingham. 
15,165, Lirg-savine Apparatus, M. Pezet, London. 
15,166. TrREaTMENT of Stags, H. F. Kirkpatrick-Picard, 


Macuings, M. H. 


ton, 5 
Incupators for Hatcainc Eaos, I. Timar, 


ndon. 

15,167. EtxectricaL Distrisution, The British Thom- 
son-Houston Company, Limited.—( W. J. Davis, jun., 
United States.) 

15,168. Commutators for Execrric Macuines, The 
British Thomson-Houston Company, Litaited.—(J. 
T. H. Dempster, United States.) 

15,169. RecTiryING ALTERNATING ELEcTRIC CURRENTS, 

‘he British Th Houston C y, Limited. 
—(B. Thomson, United States.) 
15,170. Stgam A. Forster, Cowes. 
15,171. ManuracturkE of an Atioy, E. Murmann, 


mdon, 
15,172. Makino Peptong, J. C. Mewburn.—(Chemische 
Fabrik Von Heyden Aktiengesellschaft, Germany.) 
15. ew for UmBRELLAaS, J. Lewy and C. Laube, 
mdon. 
15,174. Propucinc DINAPHTHYLAMINE DERIVATIVES, 
. E. Newton.—(The Farbenfubriken vormals F. Bayer 
and Co., Germany.) 
15,175. Motors, A. G. Bloxam.—{(A Schoeller, 


Germany.) 
Artracuine Device for Bouquets, A. Valabrégue, 
vel 
ACKING Ecos for Transport, J. P. Tomlin, 


verpool. 

15,178. Copyinc Batu for CorrEsponpENcE, G. P. 

Mitchell, London. 

CLEaninc Bottiszs, H. Gibson and G. W. Brown, 

on. 

15,180. ADVERTISING Mepiums, F. Clough, London. 

15,181. Ho~pinc in CARRIAGES, 
J. E. Linton, London. 

15,182. Tareap Hoipgrs, D. Gamble, London. 

15,183. Brags for J. Gilbertson, London. 

15,184. Brakes for Cycues, D. T. and i. W. Young, 


ndon. 
15,185. Propuction of CoLouRino Matrers, J. Y. John- 
son.—(Badische Anilin and Soda Fabrik, Germany.) 


a ATER-SUPPLYING APPARATUS, M. M. Brophy, 
ndon. 
15,187. Cocks, M. M. Brophy, 


London. 

15,188. AUTOMATICALLY-CLOSING VALVEs, E. Parsons, 

ndon. 

15,189. GLass-pLaTE Manuracture, W. Richards, 
London. 

15,190. Motors, A. Selvais, London. 

Apparatus for Dyzinc, J. O. Obermair, 


on. 
15,192. LupricaTion of VEHICLE AXLEs, D. Harris, 


ion. 
15,198. ELecrRopDE-ADJUSTING Device, R. J. Reynolds, 
mdon,. 
15,194. Srerzotyrpe Prats Howpers, F. Wesel, 
on. 
15,195. Srerzotyre Howpers, F. Wesel, 
London. 
15,196. Maxine Crossxs from W. G. Jones, 
London. 
15,197. ApPLIANcE for A. 8. Bowley, 


mdon. 
15,198, Stzam Generators, G. G. M. Hardingham.—(F. 
A. Trevithick, Egypt.) 
15,199. Apparatus for Sprnninc Boxgs, &c., 
i. H. tela iner Blechemballage- Fabrik Gerson, 
ermany. 
15,200. Grinpinc Macuines, E. 8. Lea, London. 
15,201. Parrern Carps, C. Junge.—(Curt Handverck, 
Germany.) 


27th August, 1900. 


15,202. Farrigap, J. Chambers, Lowestoft. 

15,203. Lanpau Carriace Front Heap Hivos, J. E. 
Colclough, Dublin. 

15, . Gas Generators, J. E. Tolson and D. Haigh, 


lax. 

15,205. Evevators for Discnarcinc Grain, T. R. 
Murray, Mei iro. 

15,206. AUTOMOBILE VEHICLEs, J. Donovan, Kingston- 


on- es. 
15,207. Opgratine the Points of Tramways, J. Fitz- 
3 Ww. 
bg Conveyinec SANITARY W. Glasscoe, 
Sunswape for Cycizs, J. Mallard, Northamp- 
15,210. UmBre.xas, H. Spence, Manchester. 
15,211. Pressure Recorpino Apparatus, T. Thorp and 
G. Marsh, Whitefield. 
15,212. Butrrons, W. J. Edkins, Birmingham. 
15,218. Eeo Tonas, G. R. Postlethwaite, Aston Manor, 
near Birmingham. 
15,214. Bansoxs, J. R. Browne and J. H. Gordon, 
Glasgow. 
15,215. Lerrer Carp, A. Rattray, Kirk- 
cu 
15,216. Opgratinc Tramway Points, J. White, 
OW. 
15,217. Letrer Cur, G. May, Berlin. 


15,219. Rupper Tings, T. Per! 


15,220. Presses, D. Legg, 


Oberst, London. 
15,224. Supporters, J. Zimmermann, Barmen, 


Germany. 
15,225. Execrric Arc Lamps, H. Bremer, Barmen, 

jermany. 
15,226. KINEMATOGRAPHIC APPARATUS, J. A. Prestwich, 


London. 
15,227. Macuinery for the Propuction of 
NERGY, H. 8. Elworthy, London. 
15,228. New SHootine Toy, A. W. Cope, London. 
15,229. of Tursings, R. Dodillett and B. 
mn, London. 
goad PorTABLE CuEsts of Drawers, A. and ©. Bavey- 


, London. 
15 Locomotives with Driver Booiz, C, Hagans, 
ndon. 
15,282. Fitter Tap, A. Avézard and J. Clerc, Paris. 
Exrtractionof loping from SEA-WRED, J. Thesen, 
ndon. 
15,234. Rotary Morors, R. and M. Berthon, London. 
15,285. Moistentne Arr in Factories, A. D. Adam, 


London. 
ARTIFICIAL Suprorts for L. K. Forsythe, 


on. 

15,237. Porttanp Cement, E. H. Hurry and H. J. 
Seaman, London. 

15,238. Upricnut Pianororts Actions, A. W. Alabone 
and T. Legg, London. 

15,239. FLEx1BLE Connections for L. W. Bates, 


London. 
Carriacgs for Frecp Guns, Sir G. 8, Clarke, 


ndon. 

15,241. Lusricanr for Fipres, R. H. Hutchinson, 
London. 

5 oe INCANDESCENT Gas Lamps, W. G. Potter, 


ndon. 

15,243. Sprnnine C. E. Smith, London. 

15,244. Copy Hotpgr and Boox Suprort, W. R. Minert, 

London. 

15 Raisine and Lowgrine Tackte, J. Everard, 
ndon. 

ELECTRICALLY Conpuctine Bopiss, EB. Sander, 


ion. 
16 Brake Mecuantsm, G. C. Locket and A. Guy, 


ndaon. 
15 ComPENSsATING Expansion of Wires, Adams, 
naon. 
15,249. Surrine Apparatus, B. Maag, London. 
15,250. ExpLosion and Comsustion Motors, W. May- 
bach, London. 
15,251. WHEEL-REVOLVING MAcHINss, F. W. Gaster and 
T. Norrell, London. 
15,252. Comptnep Ticket Box and Ssgat, H. Cowley, 


Lond 


on. 
28th August, 1900. 


15,258. CLEANING Firg-arms, A. Potton and H. Biggs, 
Worthing. 

15,254. Hat Pin Pornt Protector, C. Clarke, South 

Molten, Devonshire. 

15,255. ApHEsIVE Paper Apparatus, E. Cuthbert- 

eeson, London. 

15,256. Brakgs for RatLway Wacons, J. Gillespie, M. 
N. Clark or W. Gillespie, J. Gillespte, 
jun., A. Gillespie, J. Gillespie, R. Gillespie, and P. 

G iw. 

‘ELOCIPEDE Cuain Gearisc, W. McPherson, 

gow. 

15,258. Protective PasseNcERs on H. B. 
and 8. A. Lake, Birmingham. 

15,259. Apparatus for Warps for Weavine, 
R. W. Goddard and Goddard and Co., Limited, 
Bradford. 

15,260. ANTI-vipRATOR for CyciEs, F, R. 8S. Eeles, 
Bradford. 


lord. 
15,261. AxLE Firrines, R. and T. Chamberlain, Wolver- 
hampton 


pton. 

15,262. Fence Posts, E. L. Froggatt and H. A. Squire, 
Kings -on-Thames. 

15,268. ‘Lea-cuarps for Cricket, A. C. MacLaren, 


ie. 

15,264. Crank Mecuanism for Cycizs, J. C. Moore, 
Wolverhampton. 

15,265. Jornt Box for ELecrric Casizs, J. A. Clark, 


G Ww. 
Macuinery, J. Worthington, 


lac! 
ALL and Fioat A. Hill, Deganwy, N. 
les. 

15,268. Umprecta Rest and Hat Hook, A. Hill, 
Deganwy, N. Wales. 

15,269. Srzam Gavuas Cocks, J, Muir, D. Millar, 
and J. Muir, jun., @ we 

15,270. Apparatus for Moutpine, J. Butler, Man- 


chester. 
Inrants’ Fexpino Borris, F. R. Graham-Yool, 
Ww. 


15,272. Bakers’ Eao Wuisks, A. Geddis, Glasgow. 

15,278. Rertectine InstrumMENTs for SicnTING Guns, 
W. Youlten, London. 

. > CircuLar Looms for Straw Hats, J. J. Haye, 


lasgow. 
15,275. APPLIANCE for Conveyino Grain, J. and F. H. 
Haviland, and J. Farmer, Glasgow. 
Frxino Kyire Biapgs, F, H. Farrer, Birming- 
m. 


15,277. Provgctites, C. M. Brown, London. 
Fur. for Purrosss, K. Hobson, 
mdon. 
15,279. Fasreners for WEARING AppaREL, J. V. Wash- 
urne, London. 
15, Costume for THEATRICAL Purposss, C. L. Lowe, 
mdon. 
15,281. CLariryine Waste O118, J. R, Tate, London. 
15.282, ManuracturE of Cutoring, G. J. Atkins, 
London. 
15,288. Castine Typ, J. Henderson and H. M. Hol- 
brook, London, 


15, "Stain CARPET Fastener, J. 8. Jardine, 


ndon. 
15,285. ELEcTRICAL Disrrisution, The British Thom- 
son-Houston Company, Limited.—(4. D. Lunt, 
United States.) 
15,286, Szir-actina Catcu for Wixpows, R. Kilborn, 


15,288. PROJECTILES, 
15 Construction of C. 
mdon. 
15,290. PLumBers’ Pot, W. Hutson, London. 
15,291. Fasteninc Lacep Boots, R. Alexander.—(4- 
B. Vanes, Cape Colony.) 
Propucina AcgTyLeng Gas, E. 8. Titus, 


ndon. 

MecuanisM for Venicixes, H. Lemp, 
ndon. 

Suips’ H. Zarling and T. Irschick, 


on. 
15,295. Wasnina Stoppers for G. Dawson, 


don. 

15,296. Fugen Putverisers, P. M. Justice.—(The Wil- 
liams Patent Crusher and Pulveriser Company; 
United States.) 

15,297. Treatine Oxipes of Mrrats, C. G. Sudre and 
C. V. Thiery, London. 

15,298. WrreLess TeLecrapny, C. E. Wilson, London, 

15,209. MecHANicaL Toy, A. A. Billson, London. 

Cieanina Boots and J. O. Spung, 

m 


on. 
15,301. Drop Stamps, W. G. K. Birkinshaw, Bir- 
mingham. 
15,802. Motor Venicies, J. J. Ireland.—(@. Jellinchy 
France. 
DeveLopine Trays, P. Hunacus, 
15,804. Apparatus for MouLpine Burrer, H. Masters; 


don. 
Corsets, A. H. Wade and M, R. Mead, 


t 
Austrian export in iron and steel rose on 
139,165 q., against 88,451 q. in the same month 
last year, value increasi tons 2,868,359 crowns, 
to 4,189,698 crowns, Vaine of export during the + 
first seven months of the year was 32, 659,661 
crowns, against 23,390,081 crowns last year, while 
the quantity exported rose from 517,197 q. to . 
1,065,340 q. Export in blooms, bars, and rails i 
appears to have toes specially lively, 467,434 q., 
worth 10,074,862 crowns, having ‘been exported 
this year, against 192,299q., worth 4,839,397 § 
crowns, last year. Export in pig iron rose from 
108,473 q. to 250,783 q., value increasing from 
768,706 crowns to 2,133,466 crowns. Import in saa ee 
iron and steel to Austria during the first seven 
| 
London. : 
15,287. Vacuum Pumps, 8. H. egy and The Pulso- 
meter Engineering Company, Limited, London. 
15,218. SMALL-ARMS, T. Perkes, Eton, Bucks. 
es, Eton, Bucks. 


«15,389. Construction of CycuEs, C. W. 
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— 
15,806. Fiurp Motors or Evaines, J. Vaughan-Sherrin, | 15,391. Propuctioy of New Dyesrurrs, H. E. Newton. Bist August, 1900. arranged in the upper and Jower portions of said hoist 


15,308. Tararts, D. Edwards, London. 

15,309. Locxinc Sroprers of Bort.es, C. Raupert, 
London. 

15,310. CABLE-PRESERVING CHANNEL for UNDERGROUND 
Canuzs, C. Freysag, Bonn-on-Rhine, Germany. 

15,311. TareaD-winpInc Apparatus, L. Steib, Bonn, 


Germany. 
15,312. Beanpinc AnimALs, G. Renner and W. H. 
Boyens, London. 
15,818. AvromotTor TROLLEys, P. B. L. Lombard-Gerin, 
Liverpool. 
15,314. Bortye and Screw-cutrinc Macaines, F. 
Stiefel, Liverpool. 
15,315, Gas-COMPRESSING Apparatus, W. T. Sugg, 
London. - 
Hyprocarson Burners, C. J. Search, 
Fotpinc Taste and Canopy, G. Scott, 
on. 
15,318. Srzamsuips, H. C. Jarman and J. L. Symon, 
London. 
15,319. Apparatus, W. H. H. Palmer, 
London. 
Conyections for L. W. Bates, 
.ondon, 
15,321. Mzgat, H. H. Lake.—(A. H. Chapman, 
New Zealand.) 
15,822. Sxyuicuts, H. H. Lake.—(A. Monnig, Ger- 
many.) 
15,323. Construction of Casks, J. Heidlberger, 
London. 
15,324. PowEeR-GENERATING Device, W. M. Edwards, 
London, 
15,325, Sprnnina Corton, A. Metcalf and C. J. Sumner, 
Manchester. 
for Packine Biscuits, F. M. Peters, 
mnaon. 
15,327. Tires, H. H. Lake.—+(F. C. Granger and L. H. 
Hall, United States.) 
15,828. Fire Extincuisugrs, A. C. Badger, London. 
15,829. Supsectinc Rovines to the Action of FLUIDs, 
J. O. Obermaicr, London. 
15,330. Rammers for Gons, W. L. Wise.—(The Skoda- 
werke Actien-Gesellschaft, Austria. 
15,331, Rammers for Guns, W. L. Wise.—(The Skoda- 
ke Actien-Gesellschaft, 
5,832. Stoprinc Motors, W. L. Wise.—({The Skoda- 
werke Actien-Gesellschaft, Austria.) 
15,333. Fixinc Wire in Caoutcnovuc, G. Harrison.— 
(La Société Cudey and Cie., France.) 
StartTinc Evectric Motors, A. H. Adams, 
sonaon, 
15,335. Fite Boxes, W. W. Huelster, London. 
15,336. Luericators, F. Gielow, sen., London. 
15,337. Satine Botties, A. N. Houghton, London. 
15,338. TRANSMITTING Motion, A. Waché and A. Kriéger, 
London. 
15,339. Steam Borvers, T. Lishmann, London. 
Water for Boiters, H. Schmidt, 
aondon, 
15,341. Recisrers for Gas Meters, C. F. J. Wernert, 
London. 


29th August, 1900. 


rald, Ramsgate. 


15,342. Sun Awnrno, J. Fit: 
15 . E. Heys.—(A. Petit, 


,343. ARTIFICIAL SILK, 
France ) 

15,344. Separatine Particies of Cement, W. F. Gore- 
ham, Belvedere, Kent. 

15,345. Matrress, E. W. Hunter, Leeds. 

15,346. Tramcar Sats, J. M. Martin, Glasgow. 

15,347. Kyirrinc Macutines, J. J. Ward, 
Nottingham. 

15,348. Setr-actinc and Twiners, J. Moorhouse, 
Manchester. 

15,349. Woop - CUTTING 
Halifax. 

15,350. Vatves for Borers, Sir W. H. and A, J. Bailey, 
Manchester. 

Rorary Steam Enoings, R. Montgomery, 
Glasgow. 

_, MANUFACTURING CONCRETE ARTICLES, T. Rouse, 
London. 

15,353. Packine for Piston-rops, C. P. Johnson, New- 
castle-on-Tyne. 

15,354. Hostgry, O. Tabberer, A. Lorrimer, G. O. 
Tabberer, M. Lorrimer, F. 8. Shipp, and W. H. 
Tabberer, Leicester. 

15,355. SuurrLe-sox Motion for Looms, H. Beaumont, 
F. Hill, and E. Denton, Huddersfield. 

15,356. Fotptnc Kyire and Fork, F. Sedgwick and 
M. B. Shibko, Hull. 

15,357. Heatina T. Scotland, Tollcross, 
Lanarkshire. 


Macuiyes, E. L. Dutton, 


5,354 RIVING Motor, R. Crawford, Dublin. 

15,360. Suirt Tas, H. Carthew-Williams, Leeds. 

15,361. AuTOMATICALLY TILTING BARRELS, F, F. Fisher, 
Liverpool. 

Reapine and HaRvEsTInG Macuing, J. H. Pim, 

15,363, of Metats, G. Cooke, 
Sheffield. 

15,364. Mountine Gates on their Posts, J. Crichton, 


Glasgow. 

15,365. Tacs for Boot Laces, C. H. Bevan, Farring- 
don, Berks. 

15,366. CuTLeRy, A. Kellctt and A. R. 


Pollard, Worthing. 

15,367. Pressinc Macuings, F. Rudolphand F. Ktihne, 
Bradford. 

15,368. Bert CLamps, M. Ucko, Rutherglen, near Glas- 
‘ow. 

15,369. Carpinc Enoines, H. A. Smethurst, Man- 
chester. 

15,370. Fotpinc Bepstgaps, B. Hardcastle, London. 

15,371. and O1ts, T. Macalpine, 
London, 

15,372. Tun-pisHEes or FunneExs, J. F. Batliboi, Man- 
chester. 

15,373. BiLtiaRD TaBLes, J. Nixon and T. Millward, 
London. 


15,874. Wuincep Insect Destroyer, W. Wingate, 
London. 

15,375 Process for Pressinc ArticLEes, G. Heinze, 
London. 

15,376. Means for Batioons, F. Turina, 
London. 


CoLLaPsiBLE REFRESHMENT STanp, E. March, 

,ondon,. 

15,378. GENERATING ELxctric CurRRENT, The British 
Thomson-Houston Company, Ltd.—(A. D. Luat, 
United States.) 

15,379. DyNaMo-ELECTRIC The British Thom- 
Pe Company, Ltd.—(C. P. Steinmetz, United 
States. 

15,380. Exvectric Distrisution, The British Thomson- 
Houston Company, Ltd.—(C. P. Steinmetz and W. Le 
R. Emmet, United States.) 

15,381. Etecrric Cut-ovts, The British Thomson- 
oo Company, Ltd.—(W. Le R. Emmet, United 
States. 

15,382. E_ecrricaL DistrisuTion, The British Thom- 
son-Houston Company, Limited. - (C. M. @reen and 
J. G. Callan United States.) 

Boots and Suogs, J. Fage and S. Aldridge, 
vondon. 

15,384. Drivine Gear and Brakes for Crcies, W. M. 
Banks, London. 

15,385. AQUA-TERRANEOUS HiGH-SPEED Rottway, D. F. 
de Souza, London. 

— Horse Coutiars, L. P. Ford, Gresford, North 

Vales. 

15,387. Renperinc Meat Tenpver, H. E. Blackman 
and F. W. Hoare, London. 

15,388. Concrete FLoors, M. Coenen, London. 

Prince, London. 

15,390. Hearrus, B. A. Lillie, London. 


London. 
15,393. Gas Propucers, W. H. Bradley, London. 
15,394. Hats, R. Scholz, London. 
15,395. HeaTine a Lance Quantity of WATER, J. Stott, 


mdon. 
15,396. OPERATING VALVEs of WATER Heaters, J. Stott, 


mdon. 

15,897. RatLway SIGNALLING Apparatus, C. E. Hobbs 
and R. Deen, lon, 

15,898. SicNaLLinc Apparatus, C. E. Hobbs 
and R. Deen, London. 

15,399. Pire Fasrics, A. E. Hodder and J. B. G. and 
G. M. L. Lester, London. 

15,400. Measurinc Apparatus, W. Habl, London. 

15,401. Hair Pry, H. Lachenmayer, London. 

15,402. SuppLyinc Power to Motors, E. Poppy, 
London. 

15,403. Picture Frames, F. Lehmann, London. 

15,404. INCANDESCENT Etectric Licutine Devicss, W. 
P. Thompson.—(The Voltohm Electrizitits Gesellschaft, 
A.G., Germany.) 

15,405. Russer Boots Soies and P. Bichler, 
Liverpool. 

Traps, E. Shackleton and F. Flather, 

ive 

15,407. Sewinc Macuines, T. H. Ross and E. N. 
Andrews, Liverpool. 

15,408. AcETYLENE Gas GENERATORS, J. Margreth, 

mdon. 

15,409. LeTTeR-CANCELLING Macutnes, F. C. Osborn, 
London, 

15,410. ATTRACTING ATTENTION of TRAIN DRIVERS, A. 
Spencer, London. 

15,411. Spggp-1npIcaTING Apparatus, A. 8. Cubitt, 
London. 

15,412. Temp.ets, L. Cote, London. 

15,418. Dygrnc Brack, A. G. Green, A. Meyenberg, 
and The Clayton Aniline Company, Limited, 
London. 

15,414. Catico Printine, A. G. Green, A. Meyenberg, 
and The Clayton Aniline Company, Limited, 
London. 

15,415. Takinc CINEMATOGRAPHIC PicTuREs, G. F. 
Hatton, London. 

15,416. Dumpina MaTeRIALs from Buckets, H. A. L, 
Barry, London. 

15,417. SpectacLes, K. Wagner, London. 

15,418. Puriryinac and Burninc Smoxg, E. Geist, 
London. 

15,419. SUPPLYING ELEcTRIc CURRENT, R. Haddan.—(E. 
Sussmann-Kellborn, Germany.) 

15,420. Guipinc Eves for THRrEaps in the Fiyers of 
SprnninG Macuines, E. Edwards.—(H. Deppermann, 
Germany.) 
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15,421. Speep InpicaTors, J. 8. Highfield andS. Beeton, 
Bowdon, Cheshire. 

15,422. Pomp, E. W. and R. P. Allenby, Nottingham. 

15,423. Lamp Stoves and Tasie Lamps, W. Brandon, 
Birmingham. 

15,424. Puzzix, E. W. Wynne, Liverpool. 

15,425. SHors for Usk by Animas, A. W. Turner, 
Birmingham. 

15,426. Vatves, A. Gardner, Bristol. 

15,427. BILLIARD MARKER and Reaister, F. Bradley, 
Manchester. 

15,428. Sarety Lerrer-Box, T. J. R. Clarkson, Bir- 
mingham., 

Devicrfor CoLtars, W. O. Chisholm, 
G ‘ow. 

15,430. Box for Hotpinac PRESERVED Foops, C. Lehr, 
jun., Rutherglen, near Glasgow. 

15,431. PREPARATION of BouILLon Cocoa, H. Striebig, 
Rutherglen, near Glasgow. 

15,432. MANUFACTURE Of PoRTLAND CEMENT, A. Gibb, 
Liverpool. 

15,483. Revotvinc Fan Bower, A. J. Dainty 
and W. J. Leech, Dudley. 

15,434. O1 Burners, W. R. Jeavons, London. 

15,435. Automatic Covp.ines, T. H. Cartwright, Bir- 
mingham. 

15,436. Masks for Usgin Botriine Liquips, W. Cockle, 
London. 

15,437. SprinpLe for Hoitpina Yarns, W. Coventry, 
Manchester. 

15,438. Suip’s Course Inpicator, G. Jarvie, London. 

15,439. MANUFACTURE of WELDED Tuses, A. R. Walton 
and F. J. T. Haskew, London. 

15,440. Devick EMPLOYED in CooxinG in Pots, A. 
Allendy and E. Desvilles, London. 

15,441. Rartway J. W. Cooper, London. 

15,442. Paint for CoaTina the Troms of Surps, A. 
Cohn, London. 

15,443. Sueets of Evastic MATERIAL, L. F. 
Tavernier.—(V. E. Bellevin, France.) 

15,444. Exurpition of Notices, W. Fuhlendorf, London. 

15,445. Brooms, O. Hague and T. Butler, London. 

15,446. Wats, G. L. Mouchel, London. 

15,447. BRAKE Mecuanism for Motor Cars, H. T. 
Davies, London. 

15,448. Corsets, L. Reynolds, London. 

15,449. CoIN-FREED WEIGHING MacuingEs, T. P. Bache 
and J. B. Hughes, London. 

15,450. CLosinc the Enps of Tuses, H. Callaway, 
London. 

15,451. Apparatus for Rincinc Betts, H. K. Haris, 
London. 

15,452. Carpuretrers, A. F. Spooner.—(4. Orlandi 
and J. Baptiste, Egypt.) . 

15,453. Frreproor Foor, D. Pitsch, London. 

15,454. Automatic Counters for R 
Boate, Liverpool. 

15,455. AppaRaTus for ConpENsING GasEs, H. B. Ker- 
shaw, Manchester. 

15,456. Untwistine Ropr, J. V. Eves and T. Lucas, 
Manchester. 

15,457. Evecrricat Conpuctine Bootes, E. Sander, 
London. 

15,458. ADMINISTERING MEDICINAL Liquips to HorsEs, 
E. J. Salesses, London. 

15,459. Kngapinc Macuings, H. H. Lake.—(Cannstat- 
ter Misch-und Knetmaschinen- Fabrik Canstatter,Dampf- 
Backofen- Fabrik Werner and Prleiderer, Germany.) 

15,460. Macuines for Buianks, J. 
H. Taylor and R. Roscow, London. 

15,461. Macuines for Packine Cicaretres, H.'H. Wills, 
London. 

15,462. Mix1nc Arr and O1L-cas, B. M. Turner and R. 
T. Smith, London. 

15,463. Tanninc Hives and Skrvs, C. A. Sahlstrom, 
London. 

15,464. Apparatus for Dryinc Hair, A. Minty, 
London. 

15,465. Strap Putieys, E. Thunderbolt and The 
Patent Governor Company, Limited, 

sondon. 

15,466. Tga-ROLLING Macurng, J. Richardson and W. 
Forsythe, London. 

15,467. MAKING and CoLLEcTING Ozone, H. A. Strong, 
London. 

15,468, CASH-CONTROLLING Apparatus, A. W. Arvola, 
London. 

15,469. SHarr Coup.ines, E. G. Hoffmann, London. 

15,470. Forminc METALLIC Piates, A. J. Boult.—(Z. 
Andreas, Germany.) 

MANUFACTURING PNEuMATIC TiREs, C. H. Gray, 

ndon. 

15,472. Inpicators, W. L. Gilder, London. 

15,478. Forminc ELectropges, A. J. 
Andreas, Germany.) 

15,474. INTERNAL COMBUSTION A. de Bouvand, 
London. 

15 DistrisutTine Exectric Suppty, F. E. Beeton, 

mdon. 

15,476. Propuctne ARTIFICIAL CoaL, C. Dorr, London. 

15,477. Rotter Bearinos, A. S. Hammond, London. 

15,478. TuRBINE Motors, L. le Pontois, F. Charron, 
and L. Girardot, London. 


Boult.—(B. 


15,481. Securinc Pockers, R. C. Holdredge and 8. B. 
Buckmaster, ton-on-Thames. 

15,482. PropgLLinc MecuantsM for Cycixs, E. Winans, 

ingston-on-Thames. 

15,483. WirELEss TeLecrapPuy, 8. G. Brown, London. 

15,484. E. P. Hutchinson andC. W. Griffin, 
London. 

15,485. TaKE-uP Motion for Looms, A. Smith and 8. 
Jackson, Keighley. 

15,486. Krers, W. W. L. Lishman, T. W. his, 
J.J. Kirkpatrick, and The Lishmann Process Bleach- 
ing Company, Limited, Halifax. f 

15,487. Device for Pirgs, P. C. James, 


ester. 
15,488. Forcep-rEED Lusricators, J. Beardmore, 
Manchester. - 
15,489. Process Encravina, J. B. Levy and M. Smith, 
Manchester. 
15,490. Disinrectors, F, Milan, Huddersfield. 
15,491. Macuine for Storrinc CaRpDBOARD, T. M. 
Tripp, and P. I. and H. D. Jacobson, Liverpool. 
15,492. CLips for Carryinc Rirzs, A. Haskins, Bir- 
mingham. 
15,493. oe ConpiTi0ns of the Arr, W. M. May- 
mdaon. 


lasgow. 
15,498. Fasteners for Corset Busks, J. 
Kirkcaldy, Fifeshire. 
15,499. MuULTICOLOUR INKING REGULATOR, 


ing said last-mentioned chains to travel faster than 
the chains first named, and curved projecting blades 
carried by each set of chains and adapted to, carry 
¢c of explosive, and the blades on the faster- 
moving chains operating to remove a portion of the 
charges from the blades on the slower-moving chains, 
substantially as described. (2) The combination with 
a revolving gun turret or barbette, a hoist shaft 
attached to and revolving with said turret or barbette, 
an endless carrier arran, in said hoist shaft and 
provided with curved projecting holders, each adapted 
to lift a plurality of charges, said holders bre pom to 
discharge the charges at the top of the endless carrier 
and to one side of the latter, an auxiliary endless 
carrier arranged in the upper part of the hoist shaft 
parallel with the elevator carrier, and means for 
causing said auxiliary carrier to travel faster than the 
elevator carrier, said argo dl carrier being provided 
with curved — holders arranged to travel 
between the holders on the elevator carrier, and 
operating to remove a portion of the from the 
latter and discharge them on the side opposite to the 
elevator carrier, substantially as descri 
653,165. MetHop or Makino Compounp Cutter Bars, 
J. Bedford and J. Ashton, Sheffield, England.—Filed 
October 27th, 1899. ; 
Claim.—The method or process of forming a com- 


und — bar of metal suitable for making 
coating tools without casting or welding, consisting 
Inglis, (653,165 ] - 


K. 8. Flatscher and H. H. Ashworth, 
15,500. Rasp-cuttina Macuings, P. Stubbs, Limited, 
and J. Greene, Warrington. 

15,501. Gas Burners, T. Fletcher, A. Niel, and 
Fletcher, Russell, and Co., Limited, Manchester. 
DiscHarcE for Drepcers, L. W. Bates, 

ndon. 


15,503. Perrume Dirrusinc Pencit, E. V. Goad, 
ndaon. 

15,504. AcTomaTic Bastina Apparatus, E. V. Goad, 
London. 


15,505. Corsets, J. Popper, London. 

15,506. Deck Botiarp for Steamsuips, T. Sudron, 
London. 

15,507. Meruop of Street ADVERTISING, H. J. Bowland, 
London. 

15,508. Douste Writtnc Pen, A. Bergmann, London. 


15,509. PreseRvinc Horse-rapisu, A. Friedheim, 
ndon. 

15,510. Driving MrcHanism for Cycuzs, J. Finke, 
mdon. 


15,511. Constructinc Sprinc Mattresses, G. Schén- 
herr, London. 

15,512. Cusnionine for Sprinc Mattresses, G. Schén- 
herr, London. 

15,518. CusHionina for Sprinc Matrresses, G. Schin- 
herr, London. 

15,514. Lupricators, A. Dunhill, London. 

15,515. Time InpicaTors and ALARMS, L. M. Becker, 
Birmingham. 

15,516. Cycre Brakes, C. Ford, London. 

15,517. “Spring Cire” Mupeuarp for CyciEs, H. 
Reynolds, London. 

15,518. AuTomMaTic P1ano Prayers, E. M. Skinner, 
London. 


SELECTED AMERICAN PATENTS 


From the United States Patent-office Official Gazette. 


652,789. Joint ror Pirgs, A. Leitelt, jun., 
Grand Rapids, Mich.—Filed August 17th, 1899. 

Claim.—{1) The combination in a flexible age for 
pipes, of the tube 6, threaded to one of the parts 
joined, and sliding in the other and having an ex- 
terior collar, the gland engaging said collar and 
threaded to the exterior of the other part to be joined, 
and also having one end tapered and threaded ex- 
teriorly, and also slitted, and a lock nut fitting said 
tapered and slitted end of the gland, substantially as 
specified. (2) The combination in a flexible joint for 


(652,765) 


pipes, of a tube fastened to one of the movable pipes 
or elbows, and sliding in the other, a tapering, 
threaded, and slitted gland for drawing the pipes or 
elbows together, and a lock nut compressing the 
slitted portions of the gland, substantially as specified. 
(3) The combination in a flexible joint for pipes, of a 
gland 9, held to one of the movable pipes or elbows 
and threaded on the other, and also tapered, threaded, 
and slitted at the end thus threaded on the movable 
pipe or elbow, a lock nut compressing said slitted end 
of the gland, and a packing 12 surrounded by said 
gland and compressed between opposing surfaces at 
its ends, one of said surfaces being bevelled inwardly, 
substantially as and for the purpose set forth. 
653,071. FoR SUPPLYING AMMUNITION 
To TURRET OR BARBETTE Guns, A. 7. Davson, 
London, and J. Horne, Barrow-in- Furness, England. 
—Filed March 9th, 1900. 
Claim.—(l) In combination with a revolving gun 


turret or barbette, a hoist shaft attached to and re- 
volving with said turret or barbette, sprocket wheels 


in placing a harder bar of a quality incapable of bei 
welded within a ve made in the softer tye. | 
securing the two together by pressure, the harder bar 
having parts so shaped as to be overlapped by the 
softer bar when rolled or forged thereon, substantially 
as set forth. 

653,354. MEANS FoR MANUFACTURING CORRUGATED 
Tunes, W. Macicjewski, Sielce, Russia.—Filed 
December 22nd, 1899. 

Claim.—(Q) In the manufacture of corrugated metal 
tubes, the combination of means for heating the tube 
at the point where a corrugation is to be produced, 
means for filling the interior of the tube with a com- 

ressible fluid under pressure, and means for subject- 
the tube to longitudinal compression when heated, 


[653,312] 


whereby the heated portion of the tube is expanded, 
substantially asset forth. (2) A means of manufacture 
of corrugated metal tubes consisting in a fixed plate, 
a movable press-plate between which plates the tube 
to be corrugated is placed in a cold condition, and a 
movable furnace, for heating the tube at the point 
where a corrugation is to be produced. 


653,379. Enarneg, C. R. Daellenbach, Park 
Gates, Pa.—Filed September 9th, 1899. 

Claim. — (1) An explosive engine comprising a 
cylinder, and a piston therein; the said cylinder 
being provided with inlet and exhaust ports open to the 
air and arranged to be simultaneously uncovered by 
the piston, and being also provided with a compara- 
tively minute exhaust port arran; to be uncovered 
by the piston prior tu the uncovering of the inlet port, 
and means for causing a current of air to pass through 
the cylinder and ports when the latter are uncovered, 


substantially as specified. (2) An explosive engine 
comprising a piston, a cylinder receiving the piston 
and having an inlet port and an exhaust port, said 
inlet and exhaust ports arranged to be simultaneously 
uncovered by the piston, an air supply pipe connected 
with the inlet port, a fuel supply pe connected with 
the air pipe, a normally-cl ve controlling com- 
munication between the fuel and air pipes, means for 
positively opening said valve at intervals, 1 fan 
chamber connected with the exhaust port, anda 
= fan in said chamber, substantially as «speci- 


15,494. F1x1no Lips, 8. N. Turner, London. 
15,495. MgasuriNnG Tapes, W. T. McQueen, Glasgow. 
15,496. DELIVERING SHEETs to PrintiInG Macuings, F. 
W. Musgrave, and The Bremner Machine Co’ 
Limited, Leeds. 
15,497. WATER-TUBE SteaAM J. Hay 
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PARIS EXHIBITION.—AUTOMOBILES. 
No. IV. 


A morTor car with ball bearings is shown by Lufbery, 
in which the 6 horse-power engine has two cylinders 
cooled by water, and runs at about 700 revolutions per 
minute. Transmission is effected by belts. Two carriages 
with De Dion engines having single water-cooled cylinders 
and three speeds are exhibited by Renault Fréres, and 
another of the ordinary type by Roch-Brault. Ripert 
and Justin, of Marseilles, show a large carriage with a 
183 horse-power two-cylinder engine cooled by water, and 
strap and chain transmission ; and two with three forward 
and one backward speed are sent by the Société du Cote, 
in which motion is transmitted to the carriage wheels by a 
novel method, without chain gear. Carriages of the ordi- 
nary type, with six places, and driven by belts from 5 horse- 
power and 8 horse-power single-cylinder engines, are 
shown by the Société Francaise d’Automobiles. A small 
two-seated carriage comes from the Société Industrielle 
des Téléphones. The 6 brake horse-power engine has two 
cylinders, water cooled, each 3-lin. diameter by 3-5in. 
stroke, and runs at 1800 revolutions per minute. Other 
vehicles of the usual type are exhibited by the Société 
Lyonnaise, Tourey of Paris, Vermorel of Villefranche, 
and Wehre and Godard. An ambulance oil carriage for 
hospital work is an interesting novelty, 

French electric cars.—French electrically-driven cars 
are not so numerous as those worked with oil. The 
Compagnie Francaise de Voitures Electromobiles show 
three, weighing about half.a ton each, and the Compagnie 
Internationale and MM. Durey Sohy each send one 
carriage; the latter has two electromotors, one to each 
axle. Legros, of Fécamp, exhibits a carriage driven 
direct from a 6 to 9 horse-power motor, running at about 
1000 revolutions per minute; the accumulators alone 
weigh half a ton. There are four seats, and the carriage 
has two speeds, but not many vehicles have been made 
by this firm. An electric omnibus is shown by Mildé, of 
Paris, and other carriages by the Sociétés des Voitures 
Electriques at Neuilly and at Courbevoie. In the latter 
the power is divided between two motors, one to each 
front wheel, giving an aggregate of 7 horse-power. 

French steam cars.—Not many French steam carriages 
are shown. Among the best is the “Train Scotte,”’ 
especially intended for goods. The engines, worked with 
saturated or superheated steam, are made in sizes of 10, 
20, and 30 horse-power, to draw tramears and goods vans 
weighing from 10 to 20 tons, at the moderate speed of 
8} miles an hour. Three carts driven by saturated steam 
from a modification of a Field boiler fired with coke are 
shown. The two-cylinder 27 horse-power engine runs at 
400 revolutions per minute, and the power is transmitted 
to the cart wheels: by chain gear. A cart of the same 
type is exhibited by Gandon, of Paris, worked by a three- 
cylinder 12 horse-power engine, the tubular boiler being 
fired with petroleum. The weight, up to two or three tons, 
is carried in front. Oil is, of course, a good deal more 
expensive when burnt under a boiler than coal or coke, 
but is less bulky, and much easier to handle. 

M. Serpollet, whose business is now merged in a firm 
known as the Gardner-Serpollet, sends several of his 
well-known steam carriages. In these the boilers are 
heated by oil, and there is practically no water or water 
gauge, the water, contained in circular pipes of a novel 
shape, being instantly evaporated and superheated. M. 
Serpollet shows a very original and ingenious arrange- 
ment. The oil is sent to the burner and the water to the 
tubes forming the boiler by two pumps connected to each 
other in sucha way, that the quantities delivered by both 
are always exactly proportioned. The strokes of the 
pumps are carefully regulated, and the supply of oil and 
water can only be varied together, not separately. Thus 
the working of the boiler may be adjusted to give any 
quantity of steam, as required. The burner is formed of 
a number of small jets; the boiler consists of one long 
tube, arranged in three sets of coils. The water is 
injected at the top and heated as it descends, then con- 
verted into steam as it ascends, and finally passed 
‘through the central coils, where it is superheated to 
660 deg. or 750 deg. Fah. The engines range from 6 to 
8 horse-power with four cylinders. A large number of 
these Serpollet carriages are made, as also steam omni- 
buses for Paris, and the firm employs about 150 workmen. 

The Société Européenne d’Automobiles also exhibits 
vehicles driven by saturated steam. The boiler, fired 
with coke or petroleum, delivers steam of 80 atmospheres 
pressure, driving engines of from 6 to 12 horse-power with 
two small cylinders, and running at 600 revolutions per 
minute. The carriages have chain gear and two brakes. 
With all steam carriages, engines with cylinders and 
pistons are used. Rotary engines have been tried, but 
do not seem to find much favour for propelling vehicles. 
Steam turbines are also unsuitable, on account of tke 
very high speed, up to 24,000 revolutions, at which they 
must run, to give a good efficiency. To drive a carriage 
this rate of speed must be greatly reduced, and the 
process absorbs much power. 

With all three classes of engines here described, driven 
respectively with oil, steam, or electricity, only about 
half the work indicated by the engine is transmitted to 
the periphery of the wheels. For electric motors the 
ratio is about 45 per cent. The thermal efficiency of 
steam motor cars is from 4 to 6 per cent.; in other words, 
only about 5 per cent. of the heat contained in the fuel is 
converted into work gn the carriage wheels. From this 
point of view, therefore, oil engines are decidedly superior, 
notwithstanding their vibration, and the fact that only 
about half the full power of the engine is utilised for 
propulsion. Of course a carriage cannot always be driven 
at its maximum speed, and therefore much of the power 
developed on the crank shaft is wasted. Electric 
motors cannot at the utmost run more than 100 kiloms. = 
62 miles, without being re-charged, an operation which 
takes several hours, or, say, seven hours to enable the 
carriage to'run for five hours. The usual limit of a run 
is about 88 miles; thus an electric motor car cannot be 


taken more than 20 miles from a charging station. The 
weight of the accumulators is 30 per cent. that of the 
carriages, and the batteries rapidly deteriorate and wear 
out. In most cars there is a separate—belt for each 
change of speed. As regards the weight of the different car- 
riages—a most important point—the vehicle itself weighs 
about the same, or about half the total weight, whatever 
the power agent employed. The remainder may be thus 
divided :—With steam propulsion: engine, 15 per cent.; 
fuel, 8 per cent.; useful weight, 27 per cent.; total, 50 per 
cent. With oil: engine, 12 percent.; store of oil essence, 
1°5 per cent.; useful weight, 36°5 per cent.; total, 50 per 
cent. With electricity: engine, 9 per cent.; storage, 
30 per cent.; useful weight, 11 per cent.; total, 50 per cent. 
ia price of a motor car may be taken at 12s. 
per lb. 

Belgian motor cars.—Having thus completed our 
notice of French motor cars, we must next consider the 
exhibits of foreign firms. Of these two of the most 
important are Belgian, and the names of twenty Belgian 
makers are given in the catalogue. Chief among these is 
the Fabrique Nationale Herstall-Liége, who show a 
carriage and an open victoria, driven by essence of petro- 
leum. The latter has three seats, and the 3} brake horse- 
power engine with two vertical cylinders runs at 700 to 
1200 revolutions per minute, while the speed of the 
carriage is 214 miles an hour, and it weighs from 650 to 
770 1b. Itis driven by a strap from the engine, and has 
two speeds. The Etablissement Pieper of Liége show a 
carriage driven by oil, but in addition there are also 
batteries and an electric motor, which can be used when 
going up hill. The 3 horse-power oil engine has one 
cylinder, with a circulating pump, and vertical ribbed 
water-cooler. A special arrangement is made for tighten- 
ing the driving strap, and thus no trouble, it is said, is 
experienced from the belt slipping. There are two 
brakes, and two forward but no 
firm also exhibit other electric and oil carriages, of which 
they sell, it appears, about fifteen per month. 

American motor cars.—The United States exhibit 
many carriages, chiefly electric. Messrs. Riker, of New 
Jersey, show four electric carriages, some with solid 
rubber tires, some pneumatic; the steering gear has 
a ball and socket in ‘the centre of each wheel. There 
are three forward and two backward speeds for the road, 
up to about 18} miles an-hour, and four brakes, The 
accumulators weigh about half a ton. Other firms 
showing electric cars are the American Electric Vehicle 
Company and the Electric Vehicle Company, both of 
New York; Cleveland Machine Screw Company, and the 
Columbia and Electric Vehicle Company, Hartford, 
Connecticut. The types are various—some covered, some 
more or less closed for rain and sun; some are victorias, 
and others for goods. All have four wheels, and, with the 
exception of one carriage, pneumatic tires. The United 
States Locomobile Company show a steam car with small 
light boiler, fired with coke. There are other steam 
carriages and motor cars of various kinds, but the bulk of 
the American exhibits are bicycles. The workmanship 
in some of the vehicles is very good. 

German motor cars.—Germany sends a few carriages, 
notably two electric victorias by Scheele, in which the 
motor runs at about 800 revolutions per minute, and 
there are forty accumulators, weighing together half a 
ton. We must also note four Benz engines, fitted to 
four-wheeled carriages, including an open wagonette. 
The Mannheim firm has made these well-known carriages 
for many years, and they came out extremely well at the 
1000-mile trial in England. The firm of Dietrich, 
Niederbrunn, Alsace, already mentioned, exhibits one 
carriage at Paris and one at Vincennes. Besides these 
firms there are about twenty more who exhibit, but they 
show no novelties, and their carriages do not call for any 
detailed notice. 

Swiss motor cars.—From Switzerland we have one 
open four-wheeled victoria of the “ Helvetia” type, 
shown by Henriod-Schweizer, of Geneva, whose oil 
engine appeared at the Geneva Exhibition. The carriage 
is driven by a four-cylinder engine cooled by air. 

English motor cars.—Coming last to the English 
section, we find that few carriages are shown. One o: 
the principal is the motor car by Marshall, of Manchester, 
who makes carriages of all types, and obtained a gold 
medal at the Agricultural Hall competition. Burford 
and Van Toll, of Twickenham, show the “ New Orleans,” 
a small carriage driven by a 34 horse-power oil engine, 
in which the cylinder is cooled by air circulated by a fan 
driven from the engine. There are two speeds, 6} and 
16 miles an hour, and two brakes. ‘Transmission is 
by spur wheels and pinions. A similar carriage, with 
a speed of the engine of 750 revolutions per minute, is 
shown by the Wolsley Machine Company. It carries 
two brakes, a hand and a foot. The Motor Power Com- 
pany exhibits several types, one of which is similar 
to the Panhard carriage; but there seems a lack of 
original work in most of the English motor cars. An 
exception is the Lanchester, in which the cylinder of the 
8 horse-power oil engine is cooled by a forced blast of air ; 
the absence of water tends to reduce the weight. The 
Motor Car Company sells carriages on both the Decau- 
ville and the De Dion systems; and the Daimler Motor 
Company exhibits its well-known vehicles. It is interest- 
ing to note that there are eleven entries for the Exhibition 
from Canada. 

Acetylene gas has been used, as mentioned in La 
France Automobile, and two or three carriages propelled 
by it are shown. One is a heavy van for goods, with four 
motor cylinders, and a speed of 1000 revolutions per 
minute. The maximum speed on the road is 12} miles 
an hour, and enough ‘ carbide” is carried for a distance 
of 70 miles. A carriage, with a 10 horse-power engine, 
and a light victoria for two people, propelled by an 
8 horse-power engine, worked with acetylene gas, are also 
exhibited. 

To conclude this notice of mechanically-propelled 
vehicles, we cannot do better than quote the following points. 
laid down by Professor Thurston in the Sibley Journal, 


ackward speed. This 


He is of opinion that motor cars may be safely driven 
without greater danger than attends horse-drawn carriages, 
and may be run at double and treble the speed, while the 
length of the route may be unlimited, and heavy gradients 
present no obstacle. A well-constructed autcmobile 
vehicle is less liable to injury, or to be disabled, than a 
good horse, while the cost of maintenance is much less. 
For heavy work it is greatly to be preferred, as also on 
commercial grounds, no stables or attendance being 
required, nor are there any serious objections to its use. 
If the wheels be made with broad tires, they will improve 
the roads, instead of injuring them like horses’ hoofs, and 
the weight, for similar powers and loads, may be less 
with a motor car than with a horse and carriage. 


FIRE HOSE. 


Tar a considerable divergence of opinion exists among 
the officials of fire brigades up and down the country as 
to the relative advantages of this or that make of fire 
hose is a matter of common knowledge, though the 
reasons why such various opinions should obtain is not at 
once perceptible. Nor is this difference of opinion 
limited to municipal fire brigades, for it is as accentuated 
in the case of private brigades, such as are formed by 
employers of labour from their workmen for the imme- 
diate treatment of any outbreak of fire, and which on 
occasions act as prominent auxiliaries to the peripatetic 
brigade of the: municipality. It may not, therefore, be 
without some general interest to say a few words con- 
cerning this body, the buyers and users of which may be 
expected to multiply in the future now that the desir- 
ability of providing means of combating outbreaks of fire 
is being more generally recognised by even the smallest 
communities. As regards the material from which the 
hose in use to-day is manufactured, it is evident that flax 
or canvas holds the first place in popular favour, the 
leather hose of a past generation being now relegated to 
the sphere of the antiquarian museum. But though the 
all-canvas hose holds the first place, authorities are by 
no means unanimous in its adoption, for the hose that 
has a rubber lining finds strenuous advocacy in many 
quarters. Perhaps the most prominent devotee of the 
rubber-lined hose is the Metropolitan Fire Brigade, 
whose action in this respect, however, is not copied in 
the country as a whole. Now, it is presumable that 
such an important brigade as the Metropolitan knows what 
it is about, and bases its action on something more sub- 
stantial than those who are interested in the sale of other 
makes of hose give it credit for. The verdict, therefore, 
which has been given in favour of rubber is, at any rate, 
entitled to our due consideration, even if it does not at 
first bring conviction to all who have studied the subject. 
It will help the reader to form his own judgment upon 
the matter if we go somewhat in detail into facts con- 
nected with the manufacture of the hose, apologising for 
the lack of consecutiveness which our treatment of the 
subject entails. Ifa canvas hose is made carefully of the 
very best flax selected for the purpose and woven on a hand 
loom it will be found to answer every purpose to which it 
can be legitimately put. Such hose, however, is not 
particularly cheap, and so it has come to pass in this, as 
in the case of other goods, that various inferior qualities 
have been put upon the market similar, indeed, in general 
appearance to the best quality but not possessing either 
its tensile strength or longevity. The use of such hose 
has naturally in many cases given dissatisfaction, though 
it is always difficult to get the purchaser to recognise that 
it is his own fault for buying from some middleman who 
knows nothing himself about the make, instead of from a 
reliable firm who themselves undertake the manufacture 
in all its branches, and whose name is a guarantee of 
efficiency. A point upon which it seems to us too much 
stress can be laid is the breaking stress or pressure of 
water the hose will stand before bursting. It would be a 
very extreme case indeed if it was expected to stand more 
than 180 lb. to the square inch, and, therefore, there is 
no purpose in weaving for ordinary use hose which will 


f | stand, say, 1000 lb. pressure before it gives way. Hose of 


this quality has to be woven of such thick yarn and in 
such a close manner that it becomes a matter of some 
difficulty to roll it up, and it is, besides, exceedingly 
heavy to carry about. In the case of hose to resist, say, 
800 lb. pressure, which is ample for the generality of 
urchasers, there is no necessity for — tight weaving, 
saat the spongy nature of the flax fibre enables it to 
absorb moisture, and after the first slight percolation of 
water the material swells up so that all interstices are 
filled, and the hose becomes water-tight under high pres- 
sures. Granted, then, that flax hose leaves nothing to be 
desired on the score of being waterproof, it may be asked 
how is it that rubber-lined hose has ever got a firm foot- 
ing, seeing that it is not capable of standing anything like 
the bursting pressure which the all-canvas make will 
resist. The answer—or to speak rather more —— 
an answer—to this is that the smooth rubber lining 
diminishes the friction to a considerable degree, and, 
therefore, enables the water to be ejected at a higher 
velocity, a fact which it will be at once apparent may fre- 
quently be of the first importance. From some figures 
obtained by Mr. J. R. Freeman, an American authority 
who expztimented on behalf of some insurance com- 
ies, it ap that whereas ordinary canvas hose 
oses 27 lb. pressure per 100ft. length, a smooth rubber- 
lined hose lees only 101b., this particular test having 
reference to the discharge of 250 gallons of water through 
a 2}in. hose. With regard to this test no statement is 
made by Mr. Freeman as to the express quality of the 
canvas hose used, an important point; for, as has been 
already mentioned, there is a considerable difference 
between the makes of canvas hose, both in the quality of 
the yarn used and the mode of weaving. It is a poin 
whether the loss of pressure mentioned above w id be 
as high in the case where a really good gfiality of yarn is 
used, the best quality being softer and more pliable than 
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the common, and, therefore, when” under pressure” the 
fibre swells more quickly, and there is less percolation. 
The reason the rubber-lined hose does not stand the same 
breaking stress or pressure as the plain canvas hose is 
that the water does not come into immediate contact 
with the fibrous material of the outer covering, which 
would be, curiously enough, almost doubly strengthened 
if it were thoroughly wet. Rubber-lined hose is much 
more expensive, as well as heavier, and more bulky than 
the unlined, and, as in the case of all vuleanised rubber 
goods, there is the limited span of life to be taken into 
due consideration. It is easier to make the lining of an 
inferior quality of rubber than out of the best material, 
because in the seamless process of manufacture which is 
now so generally employed the good rubber, which is of 
a firm texture, has to be “‘ worked’ to such an extent as 
to render it liable to early decay. It is not our intention 
here to enter into details of the manufacture of rubber 
hose, as it would involve going into technicalities which 
would probably not be of easy assimilation by the 
majority of our readers, and the point may be left with 
the remark that there is a good deal of difference of 
opinion as to what forms the best rubber lining to put 
into the hose. The better the quality of the rubber used 
naturally the more expensive does the hose become, and 
this may easily be a reason why the smaller municipalities 
have not emulated the example of the more wealthy 
corporations, Another easily conceivable reason is that 


itis only seldom that small towns have to use it, and 


with continually standing out of use the rubber is apt 
to deteriorate, whereas the ordinary unlined hose will 
last very much longer if proper care is taken of it 
after it has been used, It should be said that in 
the case of lined hose cotton is the fabric usually 
employed, as there would be no object in using the higher 
priced flax where the water does not come into contact 
with the fibrous material. Another point may be men- 


tioned with respect to the different wearing powers of | 


apparently similar brands of hose; it is possible for the 


~ ‘weaving to be too tight, in which case it does not enable 


the fibre to become thoroughly moist as quickly as it 
should do, thus rendering it unable to stand the necessary 
breaking strain, and, furthermore, engendering a liability 
to crack when folded up. Besides, the yarn is punished 
too much in the weaving, and there is a possibility of the 
threads being injured through over-straining, an incipient 
defect which is very difficult of detection. 

To leave technical considerations and to pass for a 
moment or two to matters more prominently connected 
with sale and purchase, it may be said that all the 
principal users purchase, as a rule, direct from the manu- 
facturer and not from the dealers, who are apt to buy in 
the cheapest market and sell in the dearest, and who have 
but a superficial acquaintance with the nature of the 
material they are dealing in. The Admiralty and War- 
office are large buyers of fire hose, a proviso in the 
Admiralty specification being that it must be oak-tanned, 
this, of course, being to render it as far as possible rot- 
proof, for which purpose it may be said there are vari%us 
other more or less secret processes adopted by makers. 
A writer in a recent number of the India-rubber World, 
of New York, makes use of the following expression :— 
“No matter what equipment is used in the way of fire 
engines and their other appurtenances, and no matter 
how well trained the firemen may be, there can be no 
effective fighting of fire with water without good hose. 
and it is safe to assert that this is the point upon which 
least insistence is made by city governments to-day.” 
This remark, the importance of which can hardly be 
questioned, is followed by references to cases in the 
States where hose has burst when in use at critical 
times, and the writer concludes by denouncing as a 
criminal act the failure to replace worn out hose, or 
the purchase of hose of a poor quality. Disputes it 
would seem are of frequent occurrence in small towns 
in the States when the question of the price of small 
lengths of new fire hose comes up for diseussion, and it 
would be easy enough to give parallel cases from 
the British Isles. Only the other day quite an animated 
discussion—duly recorded at length in the local weekly— 
took place among the authorities of a town in North 
Britain as to the purchase of less than 200ft. of fire hose, 
and a noticeable point was that no idea of asking anyone 
outside the circle of local ironmongers and saddlers to 
quote seemed to have entered the heads of those primarily 
responsible for the expenditure‘of the ratepayers’ money. 
It can hardly be insisted on too strongly that in the case 
of the subject of this article every care should be taken to 
purchase a trustworthy brand, and to see that it is re- 
placed when showing signs of defection; fire is too 
dangerous an element to treat with limited respect, and 
a length of hose which squirts water on to the spectators 
instead of on to the flaming pile stands convicted not 
only of practical joking out of season, but is a standing 
witness to a dereliction of duty on the part of those 
responsible for its purchase or retention in use. 


THE Soctety or MopEL sixth monthly meeting 
of the Liverpool branch of the Society of Model Engineers was 
held at the Balfour Institute on September 5th, when a collection 
of models, and also a large number of detail drawings of model 
iocomotives were on view. The next meeting of the Society will 
be held in the recreation-room at the Balfour Institute, Smith- 
down-road, Liverpool, on Wednesday, October 3rd, at 7.45 p.m. 
The hon, secretary of the Society is Mr. F. T. Stewart, 14, 
Adelaide-road, Kensington, Liverpool, from whom all particulars 
may be obtained. 

THE IRON AND STEEL INSTITUTE.—Since the original programine 
was issued some important additions have nm made. The 
members, about 400 in number, and ladies accompanying them, 
have been invited by M. Eugene Schneider to a reception at the 
Le Creusot Pavilion in the Exhibition on September 18th, and by 
the Commissioner-General and Mrs. Jekyll toa reception at the 
British Royal Pavilion on the following afternoon, September 19th. 
The members have also been invited to visit on September 20th the 
works of the Compagnie Francaise des Métaux at St. Denis. This 
company manufactures steel tubes, but its operations are devoted 
chiefly to the working of copper. 


PRIME MOVERS AT THE PARIS EXHIBITION. 
No. IX. 
TURBINES. 

Quite a large number of turbines is exhibited in the 
Champs de Mars. They are so scattered about the 
various parts of the buildings that any general review of 
the turbine exhibition as a whole would be particularly 
difficult, and would run the special risk of being unfair by 
omission and overlooking machines possibly very deserv- 
ing of notice. It is interesting to note that American 
turbine makers are practically unrepresented; Swiss, 
French, and Hungarian firms having it all their own way. 
This seems to indicate that turbine manufacture in 
Switzerland has been organised and systematised on so 
economical a basis that the American firms, whose enter- 
prise is well known, find the European market to be out 
of their reach. 

The French makers are chiefly from the Vosges, and 
may, therefore, be almost set down as Swiss. Among 
these we find Singriin Fréres, of Epinal. They make 
‘“‘ Hercules”’ turbines in great variety—vertical and hori- 
zontal axis, and also both single and double, the latter 
having the advantage of a more or less complete balance 
of axial forces, so that the end bearings have little to do. 
They also build double Pelton wheels. Those selling 
under the trade name of ‘“‘ Excelsior” are double-bladed, 
one cup on each side of the wheel, so that the jet is split 
and the end forces balanced; and these are made both 
with one wheel and with two wheels on the same shaft. 
In some of their wheels the blades are attached, being 


cast in bronze carefully finished to a smooth surface, and ' governor relay. 


Tie 


bolted in place. This corresponds with the best Scotch 
practice for small-sized turbines. Royer and Joly is 
another firm hailing from Epinal, in the Vosges, which 
exhibits a similar variety of turbine construction. 
Another French firm is Teisset Vve., Brault and 
Chapron. 


turbines. An interesting construction is seen in their 


They also make both horizontal and vertical | 


Fontaine turbine, in which the closing of the ports) 


for the regulation of the power is effected by laying down 
on the flat annular face of the ports a leather belt 
armoured with iron shoe-strips. The belt is neces- 
sarily shaped so as to lie close on the flat annular face 
when unrolled from the bobbin or pulley which carries 
it, and this bobbin is therefore conical. It is mounted 
on an arm, swinging round the main shaft of the tur- 
bine. The arrangement is duplicated, the arm carrying 
two such bobbins at its opposite ends, and the two belts 
covering each a semi-circumference of the port area when 
fully unrolled. The rotation of the arm regulates the 
amount of water admitted. In what this firm call their 
“hydraulique ” turbine, of 2500 horse-power, with a fall of 
12m. (=40ft.), each main turbine blade has cast upon it 
four small wings or ribs, standing at right angles to the 
surface of the blade. The object of these is to guide the 
stream of impinging water in the proper direction over the 
blade surface and prevent intermingling of the parts of 
the stream, and so prevent loss by eddy-making. 

We have already fully noticed and illustrated the large 
turbines of Ganz and Co. in the Hungarian section. 

In the Swiss section the exhibit of Joh. Jacob Rieter 
and Co., of Wintherthur, is an important one, consisting 
mainly of Pelton wheels, both single and double-bladed, 
on horizontal axes, and one large vertical shaft turbine. 
This firm also shows an interesting governor, ‘ de force a 
frein hydraulique.” This consists essentially of a water 
pump of the rotary spur-tooth type, two spur pinions 
engaging each other in a close-fitting box, with water 
entering the box on one side of the engagement and being 
discharged on the other through the throttle valve, whose 
opening is regulated by a speed governor of ordinary 
centrifugal-ball pattern. The arrangement is completed 
by various small springs and lever attachments applying 


and releasing friction brakes, which it would be impossible 
to describe intelligibly without the assistance of drawings, 
for which we haveherenospace. A transmission dynamo- 
meter of the well-known intermediate spur-wheel design, 
this intermediate wheel being carried by a lever which is 
loaded up until free balance is obtained, is also-exhibited 
by this firm. 

Escher Wyss and Co., of Zurich, whose steam engine 
we shall illustrate later, is also an important Swiss 
exhibitor of turbines. These are on horizontal axes, one 
of 600 horse-power being a single and another of 2500 
horse-power being a double-balanced machine. Fig. 1 is 
a general view of the former. The most interesting 
feature in the construction lies in the hydraulic relay 
governor used by the firm. The principle of this 
mechanism is similar—but not identical—with that 
already mentioned as being used by Ganz and Co., of 
Budapesth, but the construction is very different. We 
illustrate it here in Figs. 2 to 6. In order to avoid injury 
to the valves of the apparatus, all the high-pressure 
water entering it is first passed through a “revolving” 
filter, shown in its two main sections in Figs. 2 and 3. 
The water enters the cylindric casing F by the port E. 
Inside F there is mounted upon a hollow perforated 
spindle the hexagonal drum T, whose surface consists of 
six flat perforated sheets C C. This drum is divided 
into six chambers by longitudinal radial ribs. The 
water passes inwards through five of the perforated walls 
of the drum and through the perforations of the central 
spindle, along the hollow centre of this spindle, and out 
by the port S to the valve chamber of the hydraulic 
Stones, coarse sand, straw, &c., are 
deposited outside the drum. 
In each position of this 
drum one of its faces stands 
opposite the recess A, which 
is in communication with the 
blow-out cock R. To clean 
out the filter this cock is 
opened. Filtered water then 
passes outwards through the 
perforated plate opposite A, 
thoroughly washing this plate 
of all deposit which escapes 
by the blow-out cock. By 
means of the handle P, each 
of the six perforated, plates 
is brought im _ succession 
opposite A and cleaned out 
in the same manner. A few 
seconds only are needed to 
wash all the six perforated 
walls in this manner. 

In Fig. 4 this filter is seen 
in place and is marked F. 
The headrace water in D 
has admission through small 
ports to the space under- 
neath the relay piston P, and 
thence finds its way by E 
tothe filter. From the filter 
it passes by the port S to 
the underside of the small 
piston valve d. The large 
relay piston P, whose under 
surface is always exposed to 
head-race pressure, is linked 
to the curved guide-blade L, 
hinged at 7 in such manner 
that when P is raised the en- 
trance port o to the buckets 


Hs of the turbine wheel is par- 
Fig. 1 €00 HORSE-POWER TURSINE 


tially closed. The centrifugal 
pressure of the head-race on 
the curved face of L tends 
to open this port 0. When the small piston valve d is 
raised, the full head-race pressure gains admission by the 
passage A to the upper side of P; and P, thus being in 


| equilibrium, L is thrown back to its stops so as to give 


full port opening and maximum horse-power in the tur- 
bine. If the passage A is closed by d at both bottom and 
top edges, then P is held motionless and the admission to 
the turbine buckets remains steady. 

The small piston valve d is cast in one with the larger 
piston p lying above it in acylinder bored to fit p without 
appreciable leakage. The two are bored centrally with a 
small passage from bottom to top. This passage admits 
full pressure to the upper side of p when the plug valve s 
is closed; but when this is full open the water from the 
top of p escapes by the passage e e to the space under- 
neath p, and through a drain pipe to the tail-race.- When 
8 is full open, therefore, p is in equilibrium, and the high- 
pressure on the under face of d lifts d, leading, as above 
explained, to full port opening o to the buckets. This 
happens when the balls T of the speed governor are close 
in, the speed being low; and the right-hand end of the 
lever 6 being then depressed and the link a raised. As 
the governor speed rises, a is lowered ; and, the valve s 
being more and more closed, the escape by e becomes 
more and more throttled, and a greater and greater 
excess of pressure on the top of p over that on its under 
face is generated. When this excess of downward pres- 
sure on p balances the upward high-pressure on the lower 
face of d, there is no longer any tendency towards either 
rise or fall of d; but when the governor speed goes above 
this critical point, the greater throttling of the escape by s 
produces downward motion of d. The upper edge of d 
now opens the passage A to the drain pipe e, thereby 
taking off pressure from the top of the Sa piston P. 
The area of this and its leverage on L round the hinge / 
are so designed that, when A is in communication with 
the discharge to the tail-race, the pressure on the under 
side of P overcomes the centrifugal pressure on the 
curved face of L, so that this is drawn round its hinge 
right-handedly, and the port v to the buckets is more or 
less closed. As the relay piston P rises it raises the lever 
b by the link c, thus raising also a and the plug valve s, 
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and stopping the action caused by the descent of s. The 
hydraulic action is evidently a sensitive one requiring 
nice adjustment. This adjustment is furnished by the 
screw and handwheel m, by which the exact position of s 
when L is full open against its stops, can be regulated. The 
wheel m also serves as means of hand regulation, inde- 
pendent of governor, when this is desired. The speed 
governor isarranged for high speed. Its centripetal force is 
furnished by a longand strong central coil spring r. The 
ball crank-arms hinge upon hardened steel knife-edge 
bearings ¢, ¢, and the crank-ends thrust upwards upon 
the sleeve by knife-edge links ¢, t. These arrangements 
practically eliminate frictional insensitiveness, and as the 
work the governor has to do is only to raise and lower 
the very small plug valve s, the whole forms a very 
delicate governing apparatus. f is an oil dash-pot to 
steady irregular oscillations of the governor and to hinder 
it from hunting. 

When the head-race pressure is very high in a high- 
speed turbine, the quick closing of the port area to the 
buckets produces hammer blows throughout the supply 
pipe and its appendages, which may easily cause breakage 
if not softened by one or other means. Figs. 5 and 6 
show two modifications of Escher Wyss and Co.'s plan of 
effecting this softening of such dangerous shocks. By 
this plan they escape the need of diminishing in any 


valve ¢, giving free way for the passage of oil from under 
to upper side of bucket. 

For high-pressures a butterfly valve, such as p, Fig. 5, 
is insufficiently tight. In this case the arrangement of 
Fig. 6 is adopted, in which a heavy mushroom valve 
takes its place. This mushroom valve is not moved 
positively by the lever }, but is lifted by hydraulic action 
operating in a manner practically identical with that 
described already in connection with Fig. 4. 


THE CLYDE AND PALATIAL STEAM YACHTS. 


Tue steam yacht Lysistrata, recently sent off the stocks 
by William Denny and Brothers, to the order of Mr. J. 
Gordon Bennett, of the New York Herald is one of the 
largest steam pleasure yachts yet built in this or any other 
country—that is if account be not taken of some semi-naval 
productions built under governments for royal use. As 
a strictly private pleasure vessel she is probably rivalled, 
as regards dimensions and tonnage, by the floating palaces of 
some other American millionaires—the Valiant, for example, 
built for W. K. Vanderbilt by Laird and Co., of Birkenhead, 
exceeding her in tonnage by 100 tons. In length of keel, 
however, and the quality of great speed to which that length 
contributes indirectly, the Lysistrata is intended to equal, 


Greenock another palatial steam yacht from Mr. Watson’s 
designs, the owner in her case also being a wealthy 
American, Mr. A. J. Drexel, of Philadelphia. An outstand- 
ing point of difference between Mr. Bennett’s vessel and this 
vessel—the Margarita—is that the latter has a very long and 
graceful cutwater stem and a long overhanging stern; so 
that while the overall length is 323ft., as compared with the 
Lysistrata’s 314}ft., the length on load line is only 272ft., as 
against 285ft., and the tonnage under 2000, as against 2082 
tons. Her breadth is only 364ft., as against 40ft. It goes 
without saying that sumptuousness and luxury also charac- 
terise the living accommodation on board the Margarita, 
which was built by Scott and Co., Greenock. The arrange- 
ments as to decks and apartments are not unlike what has 
been described as pertaining to the Dumbarton-built vessel, 
Mr. Watson, of course, having been responsible for these 
features in both vessels. The drawing-room extends the 
whole width of the yacht, and is finished in Louis XV. style ; 
the dining-room is in Chippendale, a fine, airy apartment 
high up in the vessel, and lighted by a dome skylight; the 
library is in Empire style, in which Spanish mahogany artis- 
tically carved has been freely used ; and the smoking-room is 
in old English style, with oak panelling. Her machinery is 
of the twin-screw triple-expansion four-crank type with 
Thom’s arrangement of valves and gear. 

There are two double-ended cylindrical multitubular 
boilers to work under high pressure. The designed indicated 
horse-power of the engines is 5000, and the speed on trial 
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degree the quickness of action of the governor upon the 
regulating guide blades of the turbine. The principle is 
to open temporarily a bye-pass discharging to the tail- 
race when the port to the buckets is closed, and to make 
the degree of opening of the one proportional to the closing 
of the other. The opening of the bye-pass is momentary 
only, it being closed by cataract action as soon as the 
danger of shock has passed. 

Fig. 5 should be looked upon as diagrammatic only. It 
represents a mechanism that may be, and is, combined 
with that of Fig. 4, and is not a substitute for that of 
Fig. 4, as it appears to be. 

When the guide-blade L closes the port 0, it lifts the 
lever 6 and lisk a of Fig. 5. This lifts the bucket p of the 
cataract cylinder C. During this lift the flap-valve ¢ in 
the bucket remains closed, and oi] can pass only very 
slowly through the small hole pierced in c. Therefore, 
the cylinder C lifts along with the bucket, and by means 
of the rod ¢ it opens the butterfly bye-pass P, permitting 
water to discharge from the head-race D by the passage 
ee to the tail-race. The cylinder C is weighted to the 
proper amount by the weights G, and therefore it 
‘descends slowly by cataract action, the oil flowing from 
upper to under side of the bucket through the small hole 
inc. This descent of the cylinder C re-closes the bye- 
pass P. On the other hand, if L moves so as to open o 
the bucket p descends freely by the opening of the flap- 


and perhaps surpass, anything ever built. She is from the 
designs, and has been built under the close personal inspec- 
tion, of Mr. G. L. Watson, of Glasgow, whose name, 
perhaps, more than any other, is unbrokenly associated 
with success in the production of vessels of this high 
class. The new vessel is to replace the owner’s present 
yacht Namouna, and has a length over all of 314ft. 6in., 
and on water-line of 285ft., a breadth extreme of 40ft., 
and a tonnage—Thames measurement—of 2082. She has a 
straight stem, and a long stern with a full poop, a long shade 
deck amidships, and a short turtle back forward. Unlike other 
large yachts, she is provided with only one mast, which is 
placed aft of the funnel, and has a short yard for signalling 
purposes only. Besides the shade deck, on which there are 
large deck-houses, there are the main and the cabin decks, on 
which the private rooms, dining saloons, and bath-rooms are 
skilfully grouped and most lavishly furnished, several of the 
state rooms being 20ft. square. The officers and crew have 
fine accommodation on the cabin deck aft, and rooms and 
every convenience are provided for stewards and private ser- 
vants at the forward part of the cabin deck. The machinery 
of the Lysistrata consists of two sets of four-crank triple- 
expansion engines and four single-ended cylindrical multi- 
tubular boilers; the whole by Denny and Co,, and calculated 
by them to give her a very high rate of speed. A member of 
the firm, in speaking of this at the launch, stated that her 
owner would thereby be able to utilise her in any capacity, 
either peaceably or in war. 

There is undergoing completion at the present time at 


17 knots. Elaborate auxiliary pumping and other machine 
is plentifully- present in the machinery department, whic 
also includes refrigerating and electric lighting plants, the 
former being designed for 1200 lb. of ice per day, and the 
latter for 800 lights. The mechanical ventilating and heating 
systems are on a most perfect scale. The Margarita will 
have a crew of sixty-eight all told, and her first long cruise 
will be to Japan. 

The presence of these two magnificent steam yachts under- 
going completion at the hands of Clyde shipbuilders is good 
enough as an answer and set-off to the claims boastfully 
made by American partisans for their own shipbuilders and , 
productions, and to the policy which seeks to rob those 
owners who come to this country for their requirements of 
privileges and immunities from taxation formerly accorded 
to all yacht owners. It may also be recalled that for 
American yacht owners within recent years there have been 
built in this country the Valiant, of 2184 tons, by Laird 
Brothers, Birkenhead ; the Mayflower, of 1844 tons, by the 
Clydebank Company, for Mr. Goelet ; the Nahma, 1806 tons, 
also by Clydebank, for Mrs. Goelet, of Newport; the Varuna, 
1564 tons, by A. and J. Inglis, for Mr. Eugene Higgins; and the 
Tuscarora, 1580 tons, by Scott and Co., Greenock, for Mr. 
Clark, New Jersey. 


TWENTY-SEVEN German towns, small dimen- 
sions are illuminated by acetylene i e first town was 
Hassfurt, a town of 2500 inhabitants, price charged being 2pf, 
per 20 candle-power hour, 


Fig 2 
| dink >< 
4 Fig 6 Fig 5 | 
im / H a / 
| 
| 
| 


256 


THE ENGINEER 


Sepr. 14, 1900 


LOCOMOTIVE EXHIBITS AT VINCENNES. 
By Caartes Rovs-MarTeN. 
No. I. 


Wuat is the first thing that strikes a visitor to the 
‘Vincennes “‘ Annexe” of the Paris Exposition, after he 
has achieved the difficult and complex feat ‘of getting 
there at all from the heart of the city ? 

First, I should say a visitor would be struck by the 
enormous preponderance of compound locomotives over 
engines of the non-compound type—lI prefer the term 
“non-compound ” to “simple,” with a view to the avoid- 
ance of ambiguity — save alone among the British 
exhibits, where only one compound locomotive is to be 
found among the six engines exhibited. That one 
is, of course, Mr. F. W. Webb’s four-cylinder com- 
pound express La France, No. 4000, built at the Crewe 
Works of the London and North-Western Railway. 
The other five are of the non-compound type. But two 
of these, it seems to me, do not belong, strictly speaking, 
to the British section at all. At least, any rule which 
would admit the one would necessarily exclude the other. 

One is the goods engine No. 1200, built by Burnham, 
Williams, and Co., at the Baldwin Works, Philadelphia, 
U.S.A., for the Great Norfhern Railway Company of 
Etigland. This is shown as an exhibit of the English 
railway, whether by consent of the company or not is not 
stated. I can hardly imagine that such consent was 
accorded, as it is in the highest degree improbable that 
_ the Great Northern Company would send to Paris as the 
special exhibit of their locomotive department an engine 
which, whatever may be the merits or usefulness of its type, 
was confessedly procured merely as a makeshift owing to 
the impossibility of obtaining in time the engine-power 
urgently needed, whether by building at the Doncaster 
Works of the company or by ordering from any British 
maker. I feel convinced that had the Great Northern 
Company decided to exhibit at all it would have sent one 
of Mr. H. A. Ivatt’s very fine new express engines, either 
of the “990”—or Atlantic ’’—class, or of the single- 
wheeler type, such as No. 266 or 267, and not one of a 
batch of locomotives which had been imported as a 
dernier ressort at a time of extreme emergency. How- 
ever, the American goods engine, painted in Great 
Northern colours and conspicuously bearing the Great 
Northern name and number is there, and is, moreover, 
given a very attractive appearance of motion, being 
imperceptibly raised off the rails while the wheels are 
caused to revolve by means of an invisible motor. This 
clever device is employed in the case of several engines 
shown by Messrs. Burnham, Williams, and Co. It is an 
excellent mode of attracting attention, and one must 
admit that the course adopted of publishing to the whole 
world that a leading British railway procures engines from 
the Baldwin Works, and even exhibits one in Paris, is a 
most astute form of advertisement on the part of the 
said Baldwin Works. The plan is so ingenious that 
one is forced into half-involuntary admiration. 

On the other hand, the handsome express engine 
Koningin Wilhelmina, built for the State Railway of 
Holland by Messrs. Neilson, Reid, and Co., of Hyde 
Park Works, Glasgow, is displayed in the British group. 
This is, no doubt, reasonable enough, but in my opinion 
it would have been greatly preferable, had this been 
feasible, to show the engines built in each country for 
its own railways separately from those constructed 
for the railway of one country by makers in another. 
This may be hypercriticism, but I offer it, nevertheless, 
as the point impressed itself strongly upon me during 
my visits to Vincennes. Nevertheless, in reviewing 
the British exhibits, this excellent product of Neilson, 
Reid, and Company’s well-known skill may fairly be in- 
cluded, not only among their number, but also in the 
general praise which must be accorded to their very high 
qualities of workmanship. It is not necessary that I 
should deal with them in detail, as that has already been 
done in various previous issues of THe ENGINEER. But 
I cannot refrain from remarking upon the superb and 
even delicate finish which characterises these beautiful 
engines, even in the minutest and least visible detail. It 
is only just to add that this is also to be found in many 
of the European continental engines; but in strict candour 
I cannot state that a similar perfection of finish is 
observable in the case of the American-built locomotives. 
On the contrary, the roughness of the work is in some 
instances quite remarkable, not merely on account of its 
existence in the case of engines on exhibition, but also 
because no attempt whatever is made to conceal or veil 
it. I will not say that it is ostentatiously paraded— 
although in one or two cases even this idea suggested 
itself to me—but at least it was allowed to be visible to 
everybody, was exposed with almost cynical frankness. 

There may be a purpose—a strictly commercial pur- 
pose—in this, for no one will accuse Americans of 
deficient shrewdness. It would have been easy to cover 
up much that is to the British eye unseemly, leaving the 
metal underneath the veil looking as some did that I saw 
at Derby, in the American engines imported by the 
Midland Company, as if it had just been blasted out of 
solid rock. Iwill not say that the Vincennes American 
locomotives go so far as this, but assuredly there is much 
that makes the British engineering hair stand on end. 
Therefore it occurs to me to wonder whether there be 
not a method in this apparent unmethod; whether the 
Americans may not desire to impress upon visitors some- 
thing to this effect:—‘‘ Here you are if you want real 
working engines, and. not pretty drawing-room toys; 
observe that we do not waste time and money over a 
degree of delicate finish that may be very nice to look at, 
but does not enhance the engine’s usefulness; that is 
why we can make engines for you so quickly, and sell 
them cheap ; we give you a useful engine, as well finished 
as usefulness requires, and if it do not last so long as 
the beautiful Britishers, at least it will last as long as 
you want it to do, and by the time it is worn out you will 

glad that it is, as then you can buy the newer and 
improved engines that are sure to have come out by that 


time. And you see that even the aristocratic and highly 
proper and particular British railways have been obliged 
to come round to our way of doing things, for they have 
had to procure engines from us; and see, one of them 
shows one of our locomotives at this very Exposition as 
its newest departure in the locomotive line, and does not 
exhibit any engine of English construction.” 

I cannot help fancying that something of this sort is 
being constantly impressed, if only tacitly, upon visitors 
to Vincennes. There is much to be said in defence of 
such a contention, and if an English railway does choose 
to exhibit, or permit to be exhibited, an American-built 

ds engine as its own latest improvement, one cannot 
justly blame the Americans if they take full advantage of 
such a manifest “score,” of such a very “ palpable 
hit.”’ 

Everybody must be struck with the vast size of many 
of the locomotives at Vincennes, notably of certain 
Russian and German engines, which are stupendous. One 
or two of these stand nearly 17ft. high to the chimney 
top. I have had no means available of taking exact 
measurement, and so speak roughly, but certainly the 
chimney tops must have been more than 16ft. above the 
rail level, in one instance, at any rate. A Russian engine, 
with twelve coupled driving wheels, that is to say, 
coupled in two groups of six each, and another with a 
double-boiler barrel, or a huge steam drum above the 
boiler proper, presented an aspect of vastness and power 
so mighty as to be almost awe-inspiring. On the 
immense Italian engine, which runs foot-plate foremost 
and has a cylindrical tender at its smoke-box end; and 
on the Krauss locomotive, with a small pair of auxiliary 
single driving wheels between the two pairs of its leading 
bogie wheels, I need not now touch. The former has 
already been noticed in these columns; the latter I 
myself shall describe later. I would merely remark in 
passing that these constitute almost the sole instances 
of startling eccentricity in design. Otherwise the 
bizarre is mainly absent on this occasion. The great 
advance in respect of size and power is noticeable 
on all hands. Even in the British section where, 
of course, owing to load-gauge restrictions, the dimen- 
sions are as a rule much smaller than those of many 
locomotives on exhibition, two of the engines at any 
rate do not look small even in comparison with their 
gigantic neighbours. Mr. J. Holden’s Great Eastern 
engine Claud Hamilton, and Mr. Wilson Worsdell’s 
North-Eastern, No. 2006, are imposing in their massive- 
ness even at Vincennes, while their exquisite finish and 
attractive “‘get up” strike every observer. Mr. F. W. 
Webb’s London and North - Western engine, La 
France, does not look at first sight so large as it really 
is, but after a time one can detect the actual bulk and 
power that are half hidden under a remarkable com- 
pactness of build. 

Mr. 8. W. Johnson’s single - wheeler, Princess of 
Wales, the sole representative at Vincennes of that once 
universal passenger-engine type, looks what she is—a 
railway greyhound. Her singular gracefulness and 
beauty of form, her relatively slender boiler barrel, her 
large driving wheels, 7ft. 9in. in diameter, all tend to 
emphasise the ‘‘ greyhound” idea, and the considerable 
tractive force which she possesses in addition to her speed 
capabilities is to a great extent rendered latent by the 
peculiar symmetry of her design. But practically she is 
a mere enlargement of the 7ft. 6in. single-wheeler 
No. 1853 that was shown at the last Paris Exposition in 
1889 and carried off a first prize. The presence of 
this engine as the representative of the latest locomotive 
development on the great Midland Railway of England, 
whose name has so long been the synonym for progress 
and *‘ go-aheadness,”’ is in more respects than one a 
striking ‘“‘sign of the times.’ For Mr. Johnson’s 
Princess of Wales is not merely the only single- 
wheeler in the Exhibition; she is also one of the very 
few that have inside cylinders and cranked axles, except 
in combination with outside cylinders as four-cylinder 
compounds. Apart from this Midland engine, the single- 
wheeler type is extinct so far as Vincennes is concerned, 
and the inside-cylinder non-compound nearly so. Yet 
the strange thing is that had British railways generally 
exhibited at Vincennes instead of four only, and each 
shown its most modern type of express engine in regular 
work, each would have shown one of the class so worthily 
represented by Mr. Holden’s Claud Hamilton —that is 
to say, having inside cylinders, cranked axles, four- 
coupled driving-wheels, and leading bogies. For example, 
there would have been the Great Western’s Atbara, the 
London and South-Western’s 702 class, the London, 
Brighton, and South Coast Company’s Empress, the 
South-Eastern and Chatham Company’s 440, the Great 
Northern’s 1321, the North-Eastern’s 2011, the Great 
Central's 880, the Lancashire and Yorkshire’s 1400, the 
North British 729, the Caledonian’s 900, the Highland’s 
Ben-y-Gloe, and the North of Scotland’s 6ft. class, of 
which the London, Chatham, and Dover took over several. 
As it is, only one out of the four locomotives built in 
Britain for British railways possesses all these charac- 
teristics, one or more of which the London and 
North-Western compound, the Midland single-wheeler, 
and the North - Eastern six - coupled, of course, lack. 
On the other hand, had each British Railway 
exhibited a specimen of its exceptional locomotive 
specialty, Vincennes would have seen Mr. D. Drummond's 
London and South-Western 720 class, Mr. H. A. Ivatt’s 
Great Northern 990 and 266, Mr. H. Pollitt’s Great 
Contral 967, and Mr. P. Drummond’s Highland ten- 
wheeler. But these, like the more normal types, are 
unfortunately absent from the present Exhibition, and 
British railways are content with the sturdy quartet to 
which all visitors are constrained to accord a meed of 
hearty admiration. 

Proceeding now to review in more detail, I may observe 
that several of the engines shown at Vincennes, or at any 
rate their types, have already been described and illus- 
trated in the pages of THz Encinger. Among these 


may be instanced Mr. J. Holden’s Great Eastern express 


engine Claud Hamilton, No. 1900, Tae ENGINEER, 
June 8th, 1900, and Mr. Wilson Worsdell’s ten-wheeled 
six-coupled express engine, 2001 class, Tue ENGINEER, 
September 22nd, 1899; M. Solacroup’s Paris-Orleans four- 
cylinder compound express, de Glehn system, THe ENaI- 
NEER, August 17th, 1900; M. Salomons four-cylinder 
compound express, de Glehn system, Eastern Railway of 
France, Tue Enainerer, July 8th, 1900; four-cylinder 
compound six-coupled express engine, Adriatic Railway 
of Italy, THz Enoineer, July 27th, 1900. It may be 
mentioned also that the four-cylinder compound engines, 
designed on the de Glehn system, which are exhibited by 
the Midi, P.L.M., Ouest and Etat Railways of France, are 
virtually mere variants of the four-cylinder compound four- 
wheel coupled types of express locomotives which I have 
already described and illustrated in my articles on that 
type of engine as employed on the Nord and Orleans 
lines, while the six-wheel coupled variety shown by the 
Midi and other lines differ but in detail from the engines 
of the same type employed on the Chemin de Fer du 
Nord, which I described and illustrated in Toe ENGINEER 
of September 16th, 1898. 

But in its exhibit at Vincennes this year the Nord line 
has taken an important new departure. It has not only 
shown an engine which I venture to think is the finest 
express locomotive in all that large assemblage and 
notable specimens, but has duplicated its exhibit in order 
that visitors who are interested in this latest develop- 
ment of French loconiotive practice may be able to see 
one of the new engines actually engaged in running 
express trains on the Nord line, while the sister engine 
stands to be gazed at and examined in the Annexe at 
Vincennes. So complete a method of exposition has 
never before been adopted, so far as I am aware. 


CAPE RAILWAYS. 


Owrne to the war in South Africa, a certain curiosity is 
attached to the general manager’s report for the past year, 
both as to the effect on the working, and the result of the 
disturbance on the year’s accounts. 

It is unique in the history of a British railway report to 
have a statement showing the various sections of railway on 
which communications were interrupted owing to hostilities, 
such as is given below :— 


Communication Oommunication 
interrupted on restored on 
Western System :— < 
Belmont .. .. .. .. «. 24th Oct., 1899 8th Dec., 1899 
Modder River.. .. .. .. .. 14th Oct., 1809 .. 16th s 
Kimberley and Beaconsfield .. 16th Feb., 1900 
Hiverton-road .. ... .. 16th Mar., 1900 
Windsorton-road .. .. .. .. pr .» 19th Mar., 1900 
Warrenton, Fourteen Streams, 
Taungs, and Vryburg .. .. ” . Notyetre-opensd 
Midland System :— 
Rendsburg and: Colesburg Junc- 
so «+ “Jet Nov., 1900 .. 4th Mar., 1900 
Colesburg.. . 6th pe 


Achtertang and Norval’s Pont .. 
Schoombie, Thebus, and Steyns- 


Ist Dec., 189) .. 24th Jan., 1909 

Henning ee, . 25th Nov., 189) .. 10th Mar., 1900 
Eastern System :— 

Dordrecht an .. 2nd Dec., 1899 .. 26th Feb., 1900 
Stormberg .. . 26th Nov., 1899 .. 18th Mar., 1900 
. 16th Oct., 1899 .. 22nd as 


Although such serious interruptions to the traffic have taken 
place, the enormous amount of traffic brought on the Cape 
railways by the Imperial authorities in connection with the 
transport of troops, baggage, ammunition, and other stores 
has kept the revenue up, and the net earnings show the sur- 
prising result of £21,954 increase over the previous year. 

When it is recollected that 436 miles of the Cape railways 
were under the control of the Boers, and that traffic with 
Kimberley, Bulawayo, the Free State, and the Transvaal was 
suspended—the management is to be highly commended on 
the results obtained. 

Owing to the capital entitled to interest having been 
increased by £772,913 over that of 1898, the net earnings show 
a return of £4 12s. 7d. per cent. on capital entitled to interest, 
as compared with £4 13s. 11d. for the year 1898. 

The working expenses are debited with the following 
amounts for the year, on work outside ordinary repairs and 
renewals, viz :— 


&. 
For new engines .. 24,376 
»» new and additional works charged to maintenance .. 29,724 
58,970 


Referring to the war, the general manager makes the follow- 
ing remarks :— 

“ The strain upon the resources of the department, owing ta 
the deplorable war which has been proceeding since October 
last between Great Britain and the South African Republic 
and Orange Free State, has been most severe; and were it 
not that strenuous efforts were made on all hands to utilise 
the rolling stock to the best advantage, a serious breakdown 
would have taken place in the movement of the large number 
of troops and horses that had to be conveyed from Cape Town 
and other ports to various stations on the frontier, as well as 
the movement of the enormous mass of foodstuffs and 
ammunition that had to be sent forward by rail. 

I am pleased to be able to remark that the manner in which 
the railway department has carried out the wishes of the 
Imperial Government has elicited the greatest praise from tho 
military authorities and from representatives who have arrived 
from various parts of the world. The Field Marshal, Lorl 
Roberts, has written to his Excellency the Governor, express- 
ing his appreciation of the services rendered. Colonel Sir 
Howard Vincent, in a paper read before the Royal United 
Service Institution, says :—‘‘ The German calculation is that 
not more than 40,000 men can be fed upon a single line. In 
Cape Colony more than thrice this total has been reached, and 
without great interruption of the civil traffic.” 

Owing to the effects of the war the price of coal has gone 
up considerably. Welsh coal, which cost £1 13s. 2d. per ton 
in 1898, is now costing £2 11s. 7d., and as several of tle 
Colony’s coal mines have been shut out, the railways are 
dependent to a very large extent upon imported coal. 

It is reported that the trials of acetylene gas have not proved 
successful. The pipes became choked with carbon, and the 
burners had a hard incrustation formed upon them very 
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soon after they were put into use; the whole apparatus has 

had to be discarded at all the stations at which it was in use. 

The following statement gives a comparative summary of 
the working for the year ccmpared with 1898 :— 

Year ending Year ending 
December 3lst, December 31st, 
1899, 1898, 
Miles open at close of year .. 1,990 .. 1,990 
Capitalcost .. .. .. £20,930,573 .. £20,222,268 


Av cost permile .. .. £10,518... £10,162 
Capital « entitled to interest .. £20,800, 212 £20,027,299 

ross earnings... .. .. 792,975 £2,953,090 
Working expenses .. .. .. .. £1,830,321 £2,012,390 
Net belon exclu- 

sively to the Cape Government £962,654 .. . £940,700 
Working expenses to earnings, 

per cent. .. 65-5 .. 68-1 
Net earnings per- 
Earnings per train mile.. .. .. 7s.0-2d. .. 6s. 7-6d. 
Working expenses, yer train mile 4s.7-2d. .. 4s. 6-2d. 
Earnings, per average mile open. . £1404 .. £1,495 
Working expenses, per av : 

Joac! vel num! ‘sre 
Goods and live-stock vehicles, 

Other kind of vehicles, number .. . i 762 
Passengers carried (inclusive 

season tickets), number .. . 11,006,870 .. 10,013,432 


Goods carried, tons... 261,088 1,507,000 
Miles of line oper por’ 1000. of 
white chy 4-84... 4-48 
White population for every mile 
The engineer-in-chief reports that the fracture of fish-plates 
continues high, but can be attributed to the heavy weight per 
axle of the engines and the high speed. The breakages occur 
principally in the lighter type of the 60 lb. road. The angle 
or wing fish-plates, which have been put into the road at 


After this range of arches is passed the canal is crossed | covering, the ridges at right angles to the platform, the 


again by a lattice girder bridge of 128ft. span. There are 
three girders of N type to be used, with cross girders cn top 
of same, bracketed out so as to form a curve parallel to the 
rails cn the top. The rails are carried on longitudinal rail 
bearers, and the flocring consitts of Zin. bent steel plates, 
the usual vertical and longitudinal wind bracing is provided, 
and the bearings for the main girders are similar to those 
shown for the former bridge over the canal previcusly 
described. This bridge is shown in Fig. 4, page 258. After this 


bridge comes another range of four arches, when Leen side is | 


crossed by a similar lattice girder bridge to that just described. 

After another range of four arches the line passes over a 
back street called Popham-street ; this road is crossed very 
much on the skew, and although the square span is only 25ft., 
the skew span comes out to 57ft. 43in. The bridge consists 
of three longitudinal web girders. The outside girders being 
bracketed out to carry the curved parapet. The flooring 
consists of pressed trough plates covered with asphalt and the 
ordinary ballast with loose road on top. 

Again passing over a few arches, the line crosses another 
back street called Malt Mill-lane. Here, owing to the curve 
and the skew, the girders differ in length, the west girder 
being 56ft. lin. in span, and the east girder 63ft. 4in. This 
biilge is shown in Fig. 11, and will be seen to consist of two 
plate girders bracketed out more or less for an open parapet 
onthe curve. The cross girders are placed 12ft. apart, and it 
will be noticed that only the two in the centre span between 
the main girders, the remainder having one end resting on the 
abutment. It will also be noticed that on account of the 
curve the centre bay between the cross girders is radiated, 
the cross girders being 12ft. 8in. apart at the outside of curve, 
and 1ift. 4}in. on the inside; by this means all the other 
cross girders could be put which is a great ad- 
vantage to the flooring. his consists of pressed steel 
troughing on top of the cross girders, jointed on the 
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ends facing the rails. 

The covering is carried on cast ircn columns; the roofing 
is of mild steel throughout, and glazed; the bays are 18ft. 
centres. A photcgraph is given on page 259 which shows the 
roofing very well. 

| On page 258 are given four photegraphs. Figs. 1,2, and 3 
| are described in our issue of August 31st, and Fig. 4 is alluded 
| to in the present article. 
| The whole of the brickwork of the viaduct was built in 
lime mortar in proportions of 2 cf sand to 1 of blue lias 
lime, except the parapets, which are in cement mortar. The 
general foundations are all in cement concrete; the backing 
in the spandrils of the arches is in lime concrete in the 
| proportion of 5 of gravel to 1 of lime. The specification and 
| tests for the cement are as follows :—“ The Portland cement 
| shall be of the best quality, and shall be obtained from 
| manufacturers approved by the engineer. It shall have a 
| specific gravity of not less than 3°10, and be so finely 
| ground that it will all pass through a sieve of 900 meshes per 
| square inch, and leave upon a sieve cf 5776 meshes per 
| square inch a residue not exceeding 10 per cent. When 
| made into pats, the neat cement shall stand immersion for 
twenty-four hours in a hot water bath maintained at 113 deg. 
Fah. without cracking, and test briquettes of neat cement 
after being immersed seven days in cold. water shall be 
capable of resisting a tensile stress of 260 lb. per square inch 
before fracture, and increase not less than 25 per cent. in 
strength after being immersed for twenty-eight days. Any 
cement failing to stand these tests will be rejected, and shall 
be at once removed from the works.” 

The specification for concrete was as follows :—‘‘ The lime 
concrete shall be formed of clean gravel, or good hard broken 
stone, of not more than 1}in. cube, and sand, well mixed with 
freshly-burnt ground lime, as hereinafter specified, in propor- 
tions by measure cf 3 of gravel or broken stcne and 2 cf sand 
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various places, have so far maps to ke a success, and they 
will ke adopted in place of the present type. The number of 
broken fish-plates found in the road during the year totalled 
9 Of these 2907 were of light section and 8484 of heavy 
section. 


GREAT NORTHERN RAILWAY.—NEW RAILWAY 
AT NOTTINGHAM. 


By R. F. Bennett, Construction Department, G.N.R. 
No. Ill. 


Coss to the canal bridge previously described is the bridge 
over the London-read. It is a steel girder bridge of 50ft. span, 
on the square. Here, again, the platform of the London-road 
Station has to be carried over the bridge. Four main girders 
were employed, two for carrying the up road, and two for 
carrying the down road, the two inner were spanned by cross 
girders projecting in the same way as the bridge over the 
canal. The flooring is composed of steel trough plates gin. 
thick, and ballast plates are put along the main girders to 
keep the ballast away from the web. 

It has been found that one of the principal causes of the 
deterioration of girders, which is now giving so much trouble, 
and is likely in future to give still more, is the contact of the 
ballast with the web plates. Those who have to do with the main- 
tenance of bridges find that the girders generally corrode at the 
junction of the ballast and the web. The ballast gets wet and 
keeps the web in a state of rust, and gradually the latter gets 
pitted and finally eaten away. This action is specially rapid 
where ashes ballast is used. The Great Northern and other 
‘companies in all new bridges fix guard plates so that the bal- 
last is kept away from the girders; and it ishoped by this means 
to add considerably to the life of the same. A sloping 
cover is put from the top of the ballast plate to the web of 
girder, so that any rain that may beat in is led away to the 
-asphalted flooring, and thence to nearest drainage. 

After London-road is passed there is a long range of fifteen 
arches, about 35ft. in height; the arches are of similar 
character to those already described, and do not call for 
further attention. As it is a rather long range of arches, it 
was thought best to build cross walls in the centre span, to 
-act as a bastion or steadying pier. 


Fig. 11—-MALT MILL LANE BRIDGE 


top cf each cross girder to facilitate erecticn. The last steel 
span is that over Narrow Marsh, clese to the junction with 
the Great Central Railway. The bridge here consists of three 
main girders, 39ft. 1lin. span, with troughing tetween. The 
bridge almcst touches that belcnging to the Great Central 
over the same road, and special provision had to be made in 
the parapet where the two girders meet at an acute angle; 
there is nothing, however, unusual in this bridge, and it does 
not call for further attention. 

It will be noticed that all the steel bridges ovcr the main 
roads at Nottingham have open parapets instead of the usual 
heavy plate screens, which are insisted on by most local 
authorities. These cpen parapets were agreed upon in ccn- 
sultation with the city authorities. They give the bridges a 
much lighter appearance, and it is very doubtful if the effect 
on the horses is so injurious as when the plate screens are 
used. A horse will not te so frightened at anything he is 
able to see and understand, as he will if he can heara 
locomotive and cnly see the chimney. The traffic has been 
running over these bridges for scme time, and no report has 
teen received as to the horses being frightened. The appear- 
ance of bridges, especially lattice girder bridges, wculd be 
much improved if the wise example of the Nctts City 
Council was more generally followed. 

As previously stated, a new station had to be put at 
London-road, as near the existing terminal station as 
possible. The platforms themselves are on the viaduct, but 
the station buildings, which are of handsome design, are on 
the street level, with large cabyard in front. They are built 
up against the south face of the viaduct, and the booking-hall 
is in front of one of the arches, and measures 30ft. by 
23{t. Gin., with four windows for booking, the booking clerk’s 
office behind being 30ft. by 15ft. There are ample cloak- 
rooms and parcel offices, with a large parcel stores under one 
of the arches, so as to provide for the large quantity of 
luggage which is now left at the stations. The booking-hall 
opens direct into the arch behind, which is lined with glazed 
bricks. A hydraulic lift, capable of raising 10 cwt., is pro- 
vided for the luggage, worked by pressure obtained from the 
Corporation mains. From the archway is a wide staircase 
leading up to the platform. The stairway is also lined with 
glazed bricks, and opens on to the covered platform. The 


usual waiting-room accommodation is — on the 
platforms. whole is covered in by a handsome hipped 


to 1 of lime. The cement concrete shall be formed of 
clean gravel, or good hard broken stone of not more than 
1jin. cube, and sharp, clean sand well mixed, as hereinafter 
specified, with Portland cement of the quality aforesaid, in 
the proportions by measure of 5 of gravel cr broken stone 
and 2 of sand to 1 of Portland cement. In the cylinders 
the proportion shall te 3 of gravel and 2 of sand to 
1 of Portland cement. The proportions shall be ascer- 
tained by proper gauges to be provided by the contractor; 
and ‘the materials shall be thoroughly mixed on a clean 
wooden platform. The sand and cement shall be first mixed 
together with water, and turned over until reduced to a 
paste. They shall then -be cast upon the gravel or broken 
stone, which shall first be well wetted, and the whole turned 
over until thoroughly incorporated, water being added as 
required to bring it to a proper consistency. The concrete 
shall be lowered in skips, and carefully deposited at the 
bottom of the foundations, and shall in no case be thrown 
-from a height. When deposited it shall be spread by hand, 
and thoroughly pumned, and brought up in layers not exceed- 
ing 1ft. in thickness, the top being levelled to a uniform 
surface before the brickwork is commenced.” 

The specification for the steel used in girders and flooring was 
also as follows :—The steel and wrought iron used ingirders and 
flooring shall be of such strength and qual‘ty as to be _— 
to the following tensile strains, and to indicate not less than 
the following percentages of contraction of the tested area 
at the point of fracture, and of extension in 10in.:— 

Tensile Percentage Percentage 
strain per ofcon- of extension 
square inch. traction. in 10in. 


‘ons. 
Steel plate, angles, fnot less than.. 28 .. .. 40 .. .. 20 
tees, and rivets |nor more than 82 .. .. — « 
Wrought iron plates, angles, and tees 
Wrought iron rivets, straps, andbolts 23 .. .. 45 .. — 


The steel used for girders shall be capable of being bent 
double on a radius of the thickness of the specimen, without 
showing signs of fracture. All rivets, both steel and iron, 
shall be capable while cold of being bent double without signs 
of fracture. 

The Parliamentary powers for the above were obtained by 
Mr. Richard Johnson, late engineer to the Great Northern 
Railway, and the work was carried out under the supervision 
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of Mr. W. H. Sadler, M. Inst. C.E., the chief assistant for 
construction, Mr. V. B. Hunt being resident engineer. The 
contractors for the general work were J. D. Nowell and Sons, 
of Westminster. The steelwork was constructed and erected 
by the Patent Shaft and Axletree Company, of Wednesbury. 


THE ELECTRICITY SUPPLY OF GLASGOW. 


Tue formal inauguration, yesterday, of two new electric light 
stations at Glasgow—one situated in and for the service of 
the city north of the Clyde, and the other in and for the 
south side—marks the practical fulfilment of a scheme 
devigned to supply the illuminating current throughout the 
whole area of Glasgow. The full extent of the service has not 
yet, of course, been realised, neither as regards the generating 
nor distribution of the current, but a-suitable stage having 
been reached in the laying down of the extended system con- 
currently with the entry upon another winter lighting season, 
the occasion has been taken advantage of to fittingly 
emphasise the striking progress which Glasgow has made in 
electric lighting. 

_ Before entering upon a description of the new electri- 
city station opened yesterday by Lord Provost Chisholm, we 
believe it will be of interest briefly to outline the leading facts 
as to the rise and development of electric lighting in Glasgow. 
The earliest cases of lighting in the city on any large scale—none 
of which, however, developed into a general supply system— 
were those connected with the railway stations and the 
General Post-office. In 1879 the British Electric Company, 
Limited, laid down Gramme dynamos to light the Glasgow 
and South-Western Company’s St. Enoch Station, and in 
1879-80 the firm of R. E. Crompton and Co., Chelmsford, 
laid down plant to supply the North British Company’s 
(Queen-street Station with electricity at a stated charge, but 
the railway companies eventually purchased the plant and 
continued the lighting. of the stations themselves. “In 
1879-80, also, Muir and Mavor, Glasgow, laid down temporary 
plant on the area now covered by the Municipal Buildings in 
George-square, afterwards removing it to the basement of the 
General Post-office. . Later, in 1884, they placed in Miller- 
street, leading off the Square, permanent plant to supply the 
Post-office, the cables from Miller-street being carried over 
the tops of the intervening buildings. It is interesting to 
note, in connection with this supply, that the Glasgow Post- 
office was the first Post-office in the kingdom to be lighted 
by electricity, and it has been stated that it was owing to the 
attention of the postal authorities being called to the 
improved health of the Glasgow officials that electricity was 
introduced into the metropolitan and other Post-offices. 

The company of Muir, Mavor, and Coulson, Limited, incor- 
porated in’ June, 1888, having acquired the Miller-street- 
station plant, also purchased ground off John-street, City, and 
laid down a plant for a general supply. The Miller-street 
supply was on the low-tension continuous-current 100-volt 
system. The John-street supply was on the high-tension 
alternating-current system, 2400 volts, transformed on con- 
sumers’ premises to 100 volts, the supply being conveyed by 
overhead wires. The company in 1890 applied for a Prc- 


visional Order to supply Glasgow generally, as also did the 
Corporation, but the company withdrew in favour of the Cor- 
poration application, which was duly sanctioned by the Board 
of Trade. Subsequently the Corporation agreed to purchase 
the company’s undertaking for £15,000, and on 1st March, 
1892, it entered upon possession. ‘The supply on the high- 
tension overhead system having only Board of Trade sanc- 
tion till August, 1893, the Corporation proceeded forthwith 
to lay down a central generating station for low-tension 
supply. The Gas Commissioners being the ‘‘ Local Author- 
ity” under the Electric Lighting Act of 1882, the Gas Com- 
mittee of the Corporation was entrusted with the carrying 
out the provisions of the Electric Lighting Provisional Order 
of 1890. In 1891, under the advice of Lord Kelvin, active 
steps were taken, and Professor A. B. W. Kennedy was 
appointed consulting engineer to prepare the general scheme 
of supply. 

In the spring of 1892 the erection of a station was begun 
on ground purchased by the Corporation in Waterloo-street, 
a little west of Wellington-street. On the advice of Lord 
Kelvin the low-tension continuous-current three-wire system 
at 200 volts pressure was adopted, largely in order to save the 
cost of altering existing consumers’ installations, which 
could be connected to the new system without exchanging 
the incandescent lamps; the cost of these, it should be 
noted, being then four or five times what it now is. But for 
this consideration the pressure of supply might have been at 
least 115 volts in consumers’ premises, thus facilitating 
the use of a three-wire system at 230 volts pressure, as 
was done at Edinburgh a few years afterwards. On February 
25th, 1893, the lighting of some of the public streets by arc 
lamps supplied with high-tension continuous current from 
Brush dynamos, to which they were connected by long-series 
circuits, was publicly inaugurated, and in August of that 
year the John-street high-tension alternating plant was 
shut down, all the consumers being changed over to the new 
low-tension underground mains supplied from Waterloo- 
street. The necessity for extensions of plant to meet the 
demands of private consumers soon became such that the 
space occupied by the special: and separate arc lighting in 
Waterloo-street station could not be spared, and the Brush 
dynamos were removed to John-street and there utilised in 
conjunction with the original engines—the high-tension 
alternating current dynamos having been disposed of—for 
the sole purpose of supplying street lighting. Matters con- 
tinued in this way until 1897, when, with the increased plant 
then available at Waterloo-street, it was found again possible, 
and with a resultant saving in cost, to suppy the whole of 
the electric lighting, both public and private, from Waterloo- 
street. 

In 1896 the Electricity Committee was entirely separated 
from the Gas Committee, and in order to meet the necessity, 
then very urgent, for extensions to serve wider areas, two 
temporary accumulator sub-stations were erected—one east 
and the other west—the object being partly. to avoid trans- 
mitting such heavy loads through the mains during the 
heavy lighting hours—a matter involving considerable loss at 
the low pressure of 200 volts, or a very large expenditure in 
extra heavy copper mains—and partly to relieve the 
maximum load upon the generating plant. The arrargc- 
ment of working was to charge up tke accumulator sul- 


stations during the night or early hours of the morning, 
when both plant and mains were under easy load, and to 
discharge them during the two or three hours of the after- 
noon or evening maximum load, the discharge current, of 
course, going to feed the local districts around each sub- 
station. 

Following upon this, the Committee turned their attention 
to the question of suitable sites for entirely new works—one 
for the north side and one for the south, and during 1897 
about 44 acres of ground were purchased at Port Dundas, 
adjoining the Forth and Clyde Canal, and about two acres 
near St. Andrew’s Cross, in Pollokshaws-road. The position 
of electrical engineer to the Corporation, which had up till 
that time been held by Mr. W. Arnot, was now assumed by 
Mr. W. A. Chamen, formerly outside manager with Crompton 
and Co., of Chelmsford. . 

During December, 1897, an extended period of very thick 
fog occasioned such a demand upon all the plant, including 
the accumulator sub-stations, that the need for immediate 
augmentation of plant was seen to be imperative. Waterloo- 
street Station was full to overflowing, and steps were accord- 
ingly taken to procure plant of some kind, and have it laid 
down on the new site at Port Dundas, so as to be in opera- 
tion, if possible, for the winter of 1898-99. Plant was there- 
fore advertised for, such as manufacturers might be able to 
deliver quickly, and it was under these circumstances that 
the first instalment of the machinery at Port Dundas was 
purchased and laid down. By erecting a temporary wooden 
shed over the concrete foundations, the engines and dynamos 
were laid down, aided by a seven-ton overhead travelling crane, 
worked by hand, and worked from December, 1898, until 
November, 1899, when the permanent buildings were suffi- 
ciently completed to allow of the removal of the temporary 
housing. 

Not so precipitately, but without loss of time, operations 
were begun at the St. Andrew’s Cross Station, and the build- 
ings are now ina state bordering on completion, while most 
of the generating plant is in place. Besides the two new 
stations, the works and whole undertaking of the Kelvinside 
Electricity Company (a western district of the city) were 
taken over by the Corporation in August, 1899, the supply in 
that district then being at 100 volts only. This has now 
been changed over to the higher pressure obtaining in the 
new works, and at present extensions of plant are being put 
in for the coming winter. The new supply has made con- 
siderable progress, and already a large number of consumers 
is supplied from Port Dundas, the total number of con- 
sumers for the whole of the stations, at May 31st this year, 
having been 2852. : 

In laying out an extensive scheme, intended ultimately to 
supply throughout the whole area of Glasgow, it was decided 
to take advantage of the altered Board of Trade regulations, 
and to make the pressure of supply in consumers premises 
250 volts, by the use of a three-wire 500-volt continuous- 
current system, instead of the then existing 20(-\olt three- 
wire system, as this would make a very large saving in the 
cost of mains, and -consequently in the ultimate cost of 
electricity to consumers. This departure has a drawback in 
that the mains from the Waterloo-street Station and those 
from the new stations cannot be connected together, but all 
parts of the original area which it is desired to relieve have 
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first to be cut off from Waterloo-street, all consumers’ lamps 


This portion buile. 
Plan. 


The site of the Port Dundas Station has distinct natural 


changed for 250-volt lamps, and other sundry alterations | advantages, lying as it does close alongside the Forth and 


made, and then connected to the new supply. 
tedious to the staff and incommoding to consumers, the pro- 
cess will result in a more even light at a reduced cost, in 
spite of the fact that longer distances have to be traversed. 
The system of mains adopted is a triple-concentric one, 
most of the cables being lead-sheathed. The heaviest por- 
tions of the mains, the feeders, are built up of stranded 
copper conductors, the centre portion having a sectional 
area of 1 square inch, the ring next around having a like 
area, @nd’tlié outer one an area of 0°3 square inch. These 
cables, which are paper-insulated, are about 3in. diameter, 
and when first specified by Mr. Chamen, were the largest 
that had been made, not only by the British Insulated Wire 
Company, but by any company in the world. They are laid 
mostly in wooden troughing, run in solid with melted pitch, 
and covered with board. Some of these feeders are two 
miles in length, and each of them is capable of conveying 
electricity equivalent to from 509 to 700 horse-power. 


Though | Clyde Canal, between it and Garscube-road. 


| 


The cross 
section and plan of the station we give above are sufficiently 
explapatory of the general arrangement of the various 
departments of the station, of their respective and varying 


| levels, and of how the situation lends itself to the ready and 


economic dealing with the coal supply, with water for con- 
densing purposes, &c. The transporter seen in the cross 
section is of the Temperley type, and it lifts the coal from 
the canal boats and drops it into hoppers, from which it takes 
its course either to the coal store below or into the coal 
bunkers above the-boilers.. From thence it gravitates down 
chutes direct into the furnace hoppers. 

The boiler-house contains a battery of ten similar water- 
tube boilers, all of the Babcock and Wilcox type and manu- 
facture. They are capable of delivering steam at 200 1b. 
pressure for 1100 horse-power each, or, if all were steamed at 
once, for a total of 11,000 horse-power. Each boiler con- 
tains 4020 square feet of heating surface, and is fitted with 
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the Babcock patent steam superheater, in which the propor- 
tion of superheating surface to the heating surface of the 
boiler is such as to provide for 100 deg. to 150 deg. of super- 
heat. The position of this superheater in the boiler exempts 
it from the immediate action of the fire, while at the same 
time exposing it to a temperature from the furnace gases suffi- 
ciently high to ensure the steam receiving the 100 to 150 deg. 
Fah. of superheat referred to. Each boiler is also fitted with a 
mechanical chain grate stoker of the special pattern recently 
developed by the Babcock Company. In this type of stoker 
the coal from the hopper falls on the travelling endless chain 
grate, the speed of travel being regulated by a ratchet-and- 
pawl attachment on a driving worm, which gears into 
a worm wheel, on the shaft of which are drums which 
revolve the grate. The feed of the coal is so slow— 
the depth of the fire being regulated by the height 
of the fire door—that the quantity of gas evolved from the 
fresh fuel coming under the front end of the arch has time to 
complete its combustion by the radiated heat from the 
further end of the arch before coming into contact with the 
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boiler surface. The fuel is thus coked, and is gradually con- 
sumed as it travels the length of the grate, falling over the 
dumping plate at the back end into the clinker pit, the 
dumping plate being opened at such intervals as are required 
by gearing regulated from the front of boiler. The self- 
clinkering properties of the furnace are obviously great, the 
fire never requiring to be touched with firing tools, no matter 
of how clinkering a nature the coal may be. The ashes and 
clinker are conveyed along the pit at back of boilers by a 
motor-driven band conveyor. About mid-length in the boiler 
house are the feed pumps, most of which are of the well- 
known Weir make, while one is an electrically-driven feed 
pump supplied by Wimshurst, Hollick, and Co. : 
Coming to speak of the engine-room, we will deal briefly 
with the plant just installed. This consists of four units, two 
of which are comparatively small, consisting of two single-act- 
ing high-speed engines by the Merrilees, Watson, and Yaryan 
Company. One of these has an indicated horse-power of 200, 
and is coupled to a Crompton bi-polar dynamo giving 125 
kilowatts at 380 revolutions per minute; the other is a 
400 indicated horse-power engine, which practically consists 
of two of the foregoing 200 indicated horse-power engines 
coupled side by side, and directly connected to it is a 
Crompton two-pole dynamo having an output of 255 kilo- 
watts, the combination running at the same speed as the 
smaller set. The larger units, which run at comparatively 
slow speed, are more imposing. A marine-type three-crank 
triple-expansion engine of 900 indicated horse-power, by 
Matthew Paul and Co., Dumbarton, is coupled to a multi- 
polar dynamo by the Schuckert Company. This dynamo has 
a smooth armature core, and is the only example of this type 
of armature construction in the station. The combination 
runs at 120 revolutions per minute, and the engine has a 
condensing plant driven directly. The next and largest of 
the generating units just installed is a Ball and Wood engine 
of 1000 indicated horse-power coupled to two Walker multi- 
polar dynamos—one on.either side of the engine. The set 
runs at 150 revolutions per minute, and one feature is that 
the electromctive force of the generators is 250 to 300 volts; 


up to the surface of the shunt-winding, thus maintaining a 
lower temperature than would otherwise exist, and, as a 
result, the increase of the resistance as the temperature rises 
is not so great, a feature of no little importance when 
generators are running in parallel. Another feature of note 
is the employment of aluminium for the brush holders. 

The general arrangement of the switchboards and switch- 


and on page 262, does not follow the usual practice. Owing 
to the great output to be dealt with, each dynamo has its own 
switching arrangement, consisting of an emergency switch 
automatic cut-off duplex fuse and a four-way combined 
plugging and switching devise, all mounted on the positive 
panel, and on the negative panel there is an emergency 
switch, duplex fuse, an indicating and recording ampére 
gauge, and the four-way switch as described for the positive 
panel. The dynamo panels are all placed underneath the 
switchboard gallery, each pair of panels being opposite its 
own dynamo, and they are all connected to the bus bars 
suspended to the underside of the gallery floor. There are 
eight bus bars running from end to end of the entire engine 
house, the four positive bars being placed next the wall, 
and the four negative bars outside next the front of 
the gallery. The bars are made up of 22ft. lengths 
coupled together with thin double U-strips, 4in. broad 
by jin. thick, serving as expansion joints, making 
a total length of 216ft. of high-conductivity copper. The 
section of the 22ft. lengths is made up of five 4in. bars, the 
bottom one being lin. and the other jin. thick, copper 
washers, 2}in. diameter and jin. thick, being placed between 
each bar, and the whole being bound together by steel bolts 
passing through them. No. 1 positive and No. 1 negative 
bars are as above described, while Nos. 2, 8, and 4, for the 
positive and negative respectively, have only one 4in. by gin. 


copper bar, instead of three. The binding bolts, however, 
| are made long enough to take five 4in. by 4in. bars, should 
| the necessity arise for their use, thus making a total sectional 
| area of 14 square inches. Connections from these bus bars 
' are taken to those mounted on the back of the feeder panels 


FRONT VIEW OF PART OF SWITCHBOARD 


hence they are placed one on each side of the three-wire 
system, and are thus capable of being used as balancers, 
should occasion require. 

Sandwiched between these preliminary sets and the newer 
generating units are the balancers and boosters. First comes 
two sets of motor-driven boosters providing the extra electric 
motive force necessary to charge the accumulators, which, 
as will be seen from the plan, are installed in accumulator- 
rooms on each side of main entrance. These were supplied 
by Mavor and Coulson, Glasgow. The balancing of the 
three-wire system is carried out by two sets of balancers, one 
made by the India-rubber Telegraph Works Company, and 
capable of dealing with an out-of-balance current’ of 250 
ampéres on either side of the system. The other set, capable 
of dealing with 500 ampéres, was made by D. Bruce Peebles 
and Co., Edinburgh. 

The more recent additions are placed at the opposite end 
of the engine-room, and consist of three sets. The engines 
of two of these are by Belliss and Morcom, and embody most 
of the well-known features of this type. They are triple- 
expansion, have six cylinders, one high, two intermediate, 
and three low-pressure, the three latter being placed under 
the single high-pressure and two intermediate cylinders. 

hey are each capable of developing 1100 indicated horse- 
power continuously, but can deal with an overload up to 
1500 indicated horse-power when moving at 230 revolutions 
with steam at 1801b. The slide valves are of the piston type, 
the high or intermediate and the low-pressure valves being on 
the same valve-rod, and operated by the same excentric. These 
Bellis engines are coupled direct to two dynamos made b 
the British Thompson-Houston Company, which are multi- 
polar and have slotted armature cores, and the other features 
distinguishing this make of machine. The largest set is a 
Willans engine of 1200 indicated horse-power, having all the 
well-known features of the type, coupled direct to a Crompton 
12-pole slotted-core*dynamo, having a rated output of 750 
kilowatts when running at the normal speed of the engine, 
viz., 230 revolutions, The machine has some features of 
note, particularly the series winding on the field magnets, 
which is so arranged that an air space is left between it and 
the shunt coils. This enables a free circulation of air right 


which are erected on the gallery. The feeder panels are divided 
into sets, each supplying eight pairs of feeders, and so arranged 
that the distance between the positive and negative connec- 
tions is only 10ft. The present building contains six sets of 
feeder panels supplying 48 feeders. 

There is also a fresh departure in the matter of the recording 
instruments on the feeder switchboard panels. Combined in 
one instrument for the first time, it is believed, are the 
indicating and recording pressure and current gauges. This 
combined instrument has been made specially from the sug- 
gestions of Mr. Chamen by James White a Co., Glasgow. 
The voltmeter is calibrated for the drop of pressure on its 
particular feeder, and it thus indicates the electromotive 
force at the distant end, i.e., at the point where the feeder 
joins the distributing main. This arrangement of a feeder 
voltmeter is not uncommon, but its being made an integral 
part of the feeder ammeter is unusual, and it would appear 
to present many advantages. It economises labour at the 
switchboard, lessening the chances of mistake on the part of 
the attendant, who has only half the number of meters under 
his observation. It also reduces the cost of the switchboard— 
a combined feeder volt and ammeter costing less than two 
distinct instruments, the space taken up by the board also 
being less than it otherwise would. The cembined instru- 
ment is so arranged that the amount of current passing down 
any feeder can be seen at a glance, while at the same time it 
is recorded on the lower part of the sheet of paper fixed on 
revolving drum, and on the upper part of the same sheet is a 
continuous record of the electromotive force at the distant 
end of the feeder. The revolving drum carrying the sheets 
is actuated by an electric clock, and the whole number are 
controlled by one central clock fixed upon the switchboard 
gallery. By these means a graphic record of the current and 
electromotive force of each feeder is obtained over the 
twenty-four hours. 

The Port Dundas station is as yet only one-third. its 
ultimate size, and as outlined in the plan we give; as high a 
capacity as 30,000 indicated horse-power having been allowed 
for in its conception. Two additional generating sets are 
now on order, consisting of Willans engines of 2500 indi- 
cated horse-power coupled to Westinghouse generators, the 


ing gears, as may be gathered from the views given below | pai 


engines being duplicates of the Willans engine at present a 
feature in the Paris Exhibition. The piven sole plant for 
all the units, — that of the Paul engine, is separate and 
self-contained with the respective units. For the two Belliss 
and the Willans engine the plant was supplied by W. H. 
Allen and Sons, and both air and circulating pumps are 
driven by electric motors, the air pumps being Edwards’ 


tent. 

Flanking the main entrance and tower are the two 
accumulator rooms, each containing a battery of Tudor 
cells. The floors of these rooms are of rough asphalt, and 
acid-proof. Each room contains 167 cells, those in one room 
being on one side of the three-wire system, and those on the 
other being on the opposite side of the system. The 
accumulators can maintain over 600 lamps for seven hours, 
so that the engines may be shut down ad a few hours on 
Sundays. The battery will also serve a useful purpose in 
taking any sudden load which may arise during a fog, giving 
the staff sufficient time to — the units when starting 
up. The regulating switch, which was made by James 
White, is of Mr. Chamen’s design; it raises the number of 
cells in the circuit in the usual manner, but although placed 
in the battery-room, is controlled by the switchboard attendant 
in the engine-room. 


DOCKYARD NOTES. 


THE appointment of Captain H. J. May, R.N., to be 
captain of the Royal Naval College at Greenwich is, in its 
way, an epoch-making appointment. Greenwich is a place 
where the budding naval officer is supposed to receive a short 
cramming in the theory of his profession, but Captain May 
will be the first “theory officer” to be placed in command of 
the college. Of course, the skipper of the college is primarily 
most concerned with the discipline and general routine of the 
place; but at the same time the post is emphatically one in 
which the proverb about the round peg and the square hole 
can be realised. There is a large, and by no means very 
wrong, school which asserts that theory can only be indulged 
in at the expense of practice—“ theory ” in this case standing 
for theory pure and simple. Like all generalities, this dogma 
cannot be pushed too far; but asa general rule it may be 
laid down that the man who knows the best thing to do, end 
the man best able to do the thing, are rarely one and the same 
person. At the same time, officers cannot be too much 
encouraged to think about naval warfare, and if that end is 
to be attained the interest must be stimulated when they are 
young. Captain May is far more likely to do this than any 
other captain in the service. In addition to this, seeing that 
in all foreign navies there is some variation of the saying that 
“ Mahan is the man who writes about tactics and May the 
one that thinks about them,” there is every reason to believe 
that the young idea will be trained in sound principles. 


THE of the United States navy is getting to be as 
difficult to follow accurately as the Russian. The three 
18,800-ton armoured cruisers—not to be confounded with 
others that are named—have again loomed in the pro- 
jected lists. 


THE new Russian ironclad Sevastopol has come to grief 
with her fore turret, which on trial refused to turn. The 
reason of this is that the armour did not join properly be- 
tween the guns. There is, or was, a big gap at the join here, 
and one plate dropped somewhat. 


Tue Russian torpedo cruiser Novik, 25 knots, has been 
launched by Schichau at Dantzig. She is of about 3000 
tons displacement, and will carry six 4°7in. quick-firers, 
and is, therefore, more or less akin to our Pelorus class, 
though a good deal heavier. To call her a torpedo cruiser 
seems rather stretching the point; however, her intended 
métier would seem to lie in that direction. 


Ir is stated that for future cruisers Russia intends to adopt 
the Normand boilers—a type that is steadily rising in naval 
favour. One great advantage of the Normand boiler is that 
it does not smoke. rer 

Four new Italian ironclads are projected. These will 
generally resemble the Brin in design, but carry two 12in. 
and twelve 8in. guns. Italy has practically abandoned the 
6in. quick-firer as well nigh useless against modern vessels. 
It is a curious fact that Italy has usually led the way in all 
— naval changes, though for one cause or another she 

nefits little by them herself. 


AUSTRIA appears to be gradually awaking to her naval 
needs. An armoured cruiser “ E.”’ is to be built, also. a new 
battleship “A.” This last will be of 10,000 tons, and may 

ossibly be only the battleship that has been going to be 
Built for a long time, but “E,” the 7300-ton armoured 
cruiser, seems new. A coast-guard ironclad, Hapsburg, is 
also spoken of as to be built or building, but no details of this 
vessel are yet forthcoming. A little cruiser of the Zenta type, 
at present under construction, is to be named Szigetvar. 


, “C0,” has been 
and Niobe are 


Tur German cruiser of the Gazelle t 
launched and named Thetis. The Nymp 
sisters. 


Tue reconstruction of the French coast-defence ironclad 
Requin is now practically complete, as the proposed re- 
armouring has been given up. She has had armoured turrets 
of the usual modern type fitted to her old barbettes, and 
—_ each carry a new type 27 centimetre gun—10-8in., 1893 
model. 


Tue Henri IV. is in a very advanced state, most of her 
guns being in position. The-barbettes—the fixed portion of 
the turrets—have had little port-holes cut in them to enable 
the captain of the turret to get a good all-round view. The 
idea is a pretty one in theory ; in practice it seems likely to 
assist an enemy in letting in still more daylight, for port- 
holes in armour undoubtedly tend to weaken it. 


Tue other day we found a photograph in a contempora 
of H.M.S. Belleisle herself again—the ship repaired, - wit 
funnel up and masts in position. —“ A camera cannot lie,” 
but occasionally it would seem to have retrospective powers, 
for the Belleisle’s funnel lies below the waves at Selsey, and 
she has had what was left of her masts taken out of her. 


WE hear that 9-2in. lyddite shell have been experimented 
with at Shoeburyness, and will shortly 


cruisers which are armed with this gun. 


be issued to those 
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LABOUR TROUBLES. 


THE Taff strike is now a matter of the past, and the various 
iniustries with which this railway was linked are rapidly 
getting into their normal condition. On the 7th twenty- 
three large steamers were despatched from Cardiff alone 
carrying nearly 50,000 tons, and since then the export has 
been well maintained, substantial cargoes of 4000 and 5000 
tons figuring daily. 

On the Great Western there is a good deal of uneasiness, 
which in some quarters promises an active vent. At Neath, 
on Sunday, there was a large meeting of railway men, and it 
was stated that representatives were present, not only of the 
Great Western, but of the Midland, London and North- 
Western, Neath and Brecon Railways. The meeting was 
ostensibly called to hear the report of the delegates, who had 
been accorded an interview with the chief engineer at 
Swindon in reference to wages, hours of duty, and a modified 
eye test. The burden of the report was regarded as unsatis- 
factory, one of the speakers stating that in the matter of 
hours and wages concession, what the authorities gave with 
one hand they took back with the other. The eye test was 
very unfair, according to other speakers, ‘‘men rejected 
having been found uniformly perfect with their vision.” 

Another wished to point out that if the authorities regarded 
their action as local, they were very much mistaken, for mass 
meetings were being held at Cardiff, Wolverhampton, Bristol, 
London, and Plymouth. They had a long list of grievances 
which must sooner or later be dealt with. 

The following resolution was then carried unanimously :— 
“That the Great Western Railway engineers and firemen join 
hands with the London and North-Western Railway enginemen 
and firemen, and that the secretary of the movement be in- 
structed to write to Mr. Thornhill to that effect.” It was 
also resolved that the two executives should meet to carry 
out the foregoing resolution, and to give publicity to the 
matter. 

At the close of the meeting it was resolved that the report 
of the delegates was unsatisfactory with regard to the 
engineers’ refusal to alter conditions of service, eyesight test, 
and other matters, and that the meeting was determined to 
bring the whole of the matters in question before the 
directors and seek redress. 

Mr. Bell, at Stockport, commenting on the general 
situation, and referring to the probabilities of a general 
strike throughout the United Kingdom of all railway men, 
claimed to ke in a position to say that no such thing was 


in view. He admitted that railway workers were at present 
not in a sufficiently organised state to enter upon a general 
strike, though strong enough to harass one or two individual 
companies, and inconvenience the public. He regretted that 
there were so many sectional movements on foot among the 
different grades of the railway service, and urged the men to 
unite, so that when the time came they would be able to 
have all grievances rectified without having to wait the time 
of the railway companies. 

The reference in THE ENGINEER last week to the prevailing 
insubordination of workmen received a pithy illustration the 
other day at Celynen Collieries, where the men insisted upon 
the manager appointing a “show-card day,” and upon his 
refusal, struck work, “ unless he apologised.”’? 

Strike influences are at work in other than railway 
industries. Following the Barry platelayers’ strike, which 
has now been settled, the whole of the organised smiths’ 
hammermen employed at the different engineering works at 
the docks at Barry, acting in conjunction with those of 
Cardiff, Newport, Swansea, Port Talbot, and other ports cn 
the Bristol Channel, came out on strike on Monday for an 
advance of 3s. per week, from 27s. to 30s. 

On the same day most of the Newport hammerm<n joined 
in the movement for the same advance. 


Some of the strikers are dubious as to the success of their | 


action, the funds at their disposal being small, and it is 
feared by them that the smiths, without infringing the laws 
of their Association, can “ strike ’’ for each other, and thus 
be independent of their hammermen. 

The Resolven Colliery strike ended on Monday, work being 
resumed that day. 

This week the Blaenavon blast furnacemen and others con- 
nected with this department came out on strike, having 
worked out the notices tendered by them. Their demand 
is for a 15 per cent. advance, and the furnaces are now 
damped down. 

On the Great Eastern Railway the directors have made 
certain concessions. Thus, overtime is to be paid for— 
hitherto it has only been paid to men who have had ten 
years’ service. Any man who is now working seven days for 
a weekly wage will, on and after October 1st next, be paid 
overtime at his ordinary rate of pay for any time beyond six 
days a week, the overtime being calculated as if his weekly wage 
was applicable to six days’ labour; for instance, a man is 
now in.-receipt of 21s. per week, which includes occasional 
Sunday duty—in future, whenever he works on Sunday, and 
thus makes seven days in a week, he will receive 3s. 6d. as 


| overtime, being one day's pay at the rate of 21s. per week 
| of six days, or proportionately if he does not work the 
whole day. 

Platelayers in the London district are to have an increasc. 
So far as the locomotive department is concerned, as 
recently as last January the directors improved the pay of 
| the firemen throughout the line. The directors called for a 
| return showing the average earnings per driver and per fire- 
| man at Stratford for the months of October and December, 
| 1899, and March, May, and July, 1900. The average number 
| of drivers on duty was 353, and the average number of firemen 
| 309. The average earnings per man per week during that 


time were, in the case of the drivers, from £2 5s. 2d. to 
£3 5s. 1d., and the average for the entire period was 
| £2 12s. 4d. In the case of the firemen they vary from 
| £1 7s. 10d. to £1 19s. 5d., the average per week for the five 
_ months being £1 12s. 10d. Under the circumstances, the 
| directors do not consider that the drivers and firemen have 
any cause for complaint, and they do not propose to make 
any change in the conditions of service as regards the 
| locomotive department. It remains to be seen whether 
there is to be peace or war. The directors appear to he 
preparing for the latter. 


Licut Raitways Act, 1896.—The Board of Trade have recently 
confirmed the undermentioned Light Railway Orders :—(1) South 
Staffordshire Light Railway Order, 1900, authorising the construc- 
tion of light railways in the borough of Wolverhampton and 
Wednesbury and the urban districts of Willenhall, Darlaston, 
Coseley, and Bilston, in the county of Stafford. (2) Barnsley and 
District Light Railway Order, 1900, authorising the construction 
of light railways in the borough of Barnsley and the urban districts 
of Worsboro and Monk Bretton, in the West Riding of the 
county of York. (3) Gateshead and District Light Railway Order, 
1900, authorising the construction of light railways in the muni- 
cipal and county borough of Gateshead, and the urban district of 
Whickham, in the county of Durham. (4) South Staffordshire 
Light Railway (Extensions) Order, 1900, authorising the construc- 
tion of light railways in the urban districts of Bilston, Willenhall, 
and Coseley, in the county of Stafford. (5) Bromsgrove Light 
Railways Order, 1900, authorising the construction of light rail- 
ways in the county of Worcester, between Bromsgrove railway 
station, Bromsgrove Town, and Lickey End. (6) Peterborough and 
District Light Railways Order, 1900, authorising the construction of 
light railways in the county of Northampton, in the city of 
Peterborough, and tbe parishes of Walton and Peterborough 
Without, in the rural district of Peterborough. 
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CHARLES ORDE BROWNE. 


As briefly recorded in our columns last week, Captain Charles | 
Orde Browne, R.A., died on August 31st, at the residence of his 
brother, Peers Court, Dursley, Gloucestershire. The import- 
anze of the loss which his death involves is so veiled by the 
modesty of the man that it can only beappreciated by those who | 
like ourselves were intimately acquainted with him. Nothing | 
but the accurate balance of his mind saved him from being a 
genius. The expression of our regret that we have lost him | 
seems a vain thing, inadequate of place in the pages of a news- 
paper. For more than a quarter of a century Captain Orde | 
Browne has acted as gunnery editor of THE ENGINEER. During | 
all that period he has rendered most valuable services to our | 
readers, to ourselves, to the Government, to the nation, and 
to the makers of armour and artillery. His knowledge of all 
that concerns armour plates and their functions was at | 
once profound and universal. Absolutely honest and out- | 
spoken, he criticised, praised, or censured the perform- | 
ance of plates, guns, and projectiles, as seemed to him | 
fit, without fear or favour. Our volumes abound with |; 
his articles. There can be no doubt that. he was 
the greatest living authority on armour and ordnance; and 
his opportunities of acquiring information were unrivalled. 
If now and again he gave offence by being outspoken, no 
mortal ever ventured to say that he was unfair of set pur- 
pose. Few, indeed, ventured to dis- ; 
pute the soundness of his judg- 
ment, no one. the accuracy of his 
statements. He enjoyed not only 
the confidence of our own Govern- . 
ment, our own manufacturers, 


firing showed that a rocket always headed away from its coil 
of line. Thus, if the coil was to the right of the machine the 
rocket went towards the left, and vice versd. The fact is that 
the pull of the line is a much stronger directing force than 
that of a stick (or, perhaps, rotation). The following trials 
were made to see if greater accuracy could be obtained b 
placing the line in the axis of the rocket, and getting coil, 
rocket, and flight all in the same straight line. It would 
follow that a much smaller machine could be used which 
might be conveniently placed where the present long-legged 
one could not stand. An old war tube.was divided along 
the bottom so as to furnish a horseshoe section, so that the 
rocket might pass along it, the line hanging through the 
opening. The coil was placed. beneath the tube. The 
line was attached to a few. feet of chain, and this was 
attached to the rocket by a V-shaped piece of iron rod. 
Three rockets thus fired flew straight, but the flash red- 
heated the front link of the chain and it yielded, allowing 
the rocket to escape from the line. Next, three more 
rockets were fired with an iron shield and clay across the 
V to protect the chain. The rockets flew straight, but 
their range was somewhat less than it ought to be. This 
was probably due to the shield being so large as to inter- 
fere with the escape of the gas in the most profitable 
direction. I should suppose that these are only the diffi- 
culties that occur in detail in working out almost anything. 
The fact was apparent that the rocket stick could be abolished, 
and it seemed probable that the advantages of improved 


was a long ballad of Agincourt, written and illustrated by 
himself, something after a medieval illuminated book. It is 
partly in blank verse, partly rhymed. The artistic merits of 
the drawings are remarkable. i 

Captain Orde Browne was in the confidence, not only of 
successive Governments and the permanent high officials of 
this country, but of those of various foreign countries. It 
was ia! understood that he was absolutely truthful and 
honourable almost to the point of being Quixotic. Trust- 
worthy to the last degree, he was secret as the grave when 
secrecy was necessary. If he held it that a secret involved 
anything dishonourable or unnecessary, he flatly refused 
to be entrusted with it. The knowledge which he obtained 
in this way was often of the utmost indirect value, because 
it prevented him from making mistakes. His whole life 
supplies another example, like those of Newton and Clerk- 
Maxwell, of the absolute compatibility of the most sincere 
practical religion with the highest scientific attainments. 

His death was the more grievous in that it was wholly 
unexpected. He had returned but a couple of weeks from 
Paris, whither he had gone to report for THE ENGINEER on 
the artillery exhibits. He was apparently in excellent health 
when he went for a visit to his brother’s house. He con- 
tracted congestion. of liver, and died quite quietly and 
painlessly of syncope, the result of failure of the heart’s 
action. He leaves a widow and a family. 

He was buried on Wednesday, the 5th, ‘in Charlton 
Cemetery. The presence of a great sorrowing concourse, 

mostly of the poorer people, bore tes- 
timony to the nature of the work 
which he had done for yéars in Wool- 
wich and its neighbourhood. 
Captain Orde Browne’s forecast of 
the Boer War has been. fully verified, 
= and various articles. which he has 


and our own artillerists, but that — - 
of other nations. Numerous instances 
of this might be cited, many ex- 
amples of the confidence he inspired. 
One is enough. Some years ago an 
important series of armour plate 
trials was carried out in Russia. 
Captain Orde Browne proceeded to 
Russia as the Special -Commis- 
sioner of THE ENGINEER. It was 
suggested that the War-office and the - 
Admiralty should also send a repre- 
sentative. The Government answered 
that as Captain Orde Browne was 


unnecessary to-incur the expense, 
Captain Orde Browne’s report. to 
THE ENGINEER would be sufficient 
for all purposes. We could cite 
many instances where his acumen 
and judgment restored statements 
concerning discoveries and inventions 
to their true proportions. No man 
has, we think, written so much about 
a most complicated subject without 
making a mistake. He was. peins- 
taking to the last degree to secure 
accuracy. He had, indeed, but one 
object in view, that. was to. set- the 
truth, the whole truth, and nothing 
but the truth before our readers, or © 
in the pages of the Naval Annual, to 
which. he was_a most. valuable and 
valued contributor. . 

Capt. Orde Browne was the second 
son. of Col. B. C. Browne, formerly 
of the 9th Lancers, of Stouts Hill, 
Gloucestershire. He was born in s 
1838, educated at the Government’ ak 
School at Carshalton, and at the 
Royal Military Academy, Woolwich, 
from which he passed into the Royal 
Artillery, when not yet seventeen, on 
the 20th December, 1854. He served, 
and served with distinction, in ever 
branch of the Artillery. He too 
part with the siege train in the 
attack on Sevastopol during the 
Crimean War, and was mentioned in 
despatches for gallant conduct in the 
trenches. He received the Crimean 
and Turkish medals, and the Sar- 
dinian Order of St. Lazarus for 


written on this subject. are full of in- 
struction and interest. ‘We may 
cite, for example, ‘“‘ Elements of Boer 
Warfare,” page 375, and “Our Fire in 
the War,” page 619, THE ENGINEER, 
Vol.88; ‘‘Our Guns in South Africa,” 
. page 461, and “‘ Field Guns in South 
Africa,” page. 487, vol. 89. Possibly 
the most interesting of all: is The 
Attack on Entrenched Positions,” 
which appeared in our issue for the 
17th of August’last, and in which he 
somewhat el&borated the scheme for 
fiting smoke pellets to mask attacks 
on treriches, 


ACCIDENTS AND BRAKES ON 
GERMAN TRAMWAYS. 


Tue Society of German Tramway 
and Secondary Railway Administra- 
tions, which was formed a few years 
ago for the purpose of promoting the 
interests of these undertakings from 
a technical point of view, held its 
sixth general meeting at Wiesbaden 
on the 6th and 7th inst., under the 

residency of Herr Rohl,-of Ham- 

urg, when delegates representing 
forty-four administrations were pre- 
sent. Although only a compara- 
tively new institution, the Verein der 
Deutschen Strassenbahn und Klein- 
bahn Verwaltungen, as the society is 
termed, now comprises no less than 
one hundred administrations, of 
which seven have been added during 
the past year. Among the subjects 
discussed at the conference were 
those relating to accidents on tram- 
ways, the braking of electric tram- 
cars, the negotiations of the Electro- 
Technical Society in relation to safety 
precautions in the operation of 
electric tramways, the ratio of work- 
ing expenses between motor cars and 
trailers, the means of transport at 
the Paris Exhibition, and other 
matters. As far as accidents on 
German tramways are concerned, 
the report submitted by Herr ‘Vell- 


valour. He was promoted captain in 
1862, and retired from the service in 
1871. He was an intimate friend of 
the late General Gordon, and, like 
Gordon, a man deeply and practi- 
cally religious. These two undertook 
ragged school work, and beyond all 
question did a great deal of good. When Gordon went to 
the Soudan for the first time, he asked Orde Brown to go 
with him. Orde Browne refused to leave the school work. 

He was appointed Captain-Inspector at the Royal Labora- 
tory, Woolwich, which appointment he held till his death. 
He was dispatched by the Admiralty as Chief of the 
Transit of Venus Expedition to Egypt, 1874-5, and an article 
on this subject from his pen was published in our columns. 
During the winter of 1876 and 1877 he delivered a course of 
lectures on ammunition at the Royal Naval College, Wool- 
wich. These were so good that he was appointed lecturer on 
ammunition to the Artillery—now Ordnance—College, a post 
which he held up to the time of his death. So satisfactory 
and valuable was his method of instruction that he was asked 
to give lectures each year at the School of Gunnery, and he 
had, further, the unique honour conferred on him, not being 
an engineer, of being asked to deliver lectures at the School 
of Engineering, Chatham. In addition to all this work, and 
that done for Tur ENGINEER, he wrote books on “ Armour 
and its Attack by Artillery,” ‘Arms and Ammunition,” 
and “Notes on Field Batteries,” which are still, though 
now old, standard works. Articles on siege guns and 
powder and guns in the “Encylopedia Britannica,” were 
from his pen. 

Perhaps curiously, Orde Browne was not an inventor. 
His mind did not lean that way. He suggested improve- 
ments in artillery attack, and in the use of guns; but 
the only invention of his which, at all events, saw the 
light, was an improvement in life-saving rockets, thus 
described in a memorandum left among his papers :—‘ In 
1871 some condemned rockets were fired away without lines, 
when it was apparent that the stick of this double rocket 
Was useless for direction (being too short, &c.). Also, proof 


CHARLES ORDE BROWNE 


direction and ‘decreased size of machine might be obtained.” 

Recently he was employed by the Admiralty and War- 
office on a very important work. The details of this are not 
public property. It is enough to say that it concerns the 
classification of the ships of war of all nations. He was 
offered an office by the Admiralty, but preferred to do the 
work at home. He possessed the curious faculty of being 
able to write no matter what amount of general conversation 
was going on around him. In his habits he was most 
methodical and exact, and he would never undertake work 
unless he was certain he could perform it. 

So much for the public career of the man. It is no breach 
of confidence to say something of his private life. The 
natural bent of his mind was towards things of the past. He 
was no mean artist, and he was a poet, but no one but his 
intimate friends knew much of these things. He was a 
consummate historian; and his devotion to everything 
connected with arms led him to make such a study 
of body armour and ancient weapons: that we doubt 
if anyone living could teach him anything about them. 
He restored and re-arranged the armour in Dover 
Castle, especially that in the Banqueting Hall, and he 
prepared a series of figures in the Rotunda at Woolwich illus- 
trating the discharge of missiles in old wars. He was not 
at all content with the ordinary fashion of showing armour. 
He put it on figures to which he gave life-like attitudes, and 
he himself, with his own hands, carved the heads, faces, and 
hands. His skill and talent as a wood carver were indeed 
very great. He made a collection of armour and arms for 
himself of much interest and value; and in the hall of his home 
at Blackheath stand three figures in armour, carved by himself 
from the wood and finished in the minutest detail. We have 
said that he had the poet’s faculties. His most important work 


guth, of Hamburg, the secretary 
of the society, showed that returns 

had been received from 58 tramway 

undertakings relating to the year 1899. 

It appeared from these that accidents 

happened to 973 passengers, or. 52°8 

per cent., and to 871 passers-by, or 47°2 per cent. of the 
total number ; and of these 126 persons were killed,:and 147 
passengers and 146 other persons were severely injured.: The 
report mentioned that, as compared with the previous year, 
there was in 1899 a reduction in theaccidents arising from the 
use of excessive speed in rounding curves, in casualties to 
children, and in accidents occasioned by the personal negli- 
gence of passengers in entering tramcars. On the other hand, 
it was found that accidents due to collisions had become more 
frequent, the increase almost entirely relating to-passers by, 
and especially to cyclists. The report attributed the diminu- 
tion in the number of casualties to children to the improved 
mechanical braking appliances used on the cars. The con- 
ference then proceeded to consider two papers dealing with 
the employment of brakes in electric tramway working, but 
it appeared that the authors have not yet concluded their 
labours in this direction, and no conclusions on the 
subject were submitted. In the course of the discussion it 
was stated that the Railway Administration of Frankfort is 
requiring the use of continuous brakes on those tramways 
where trailers are coupled to motor cars, and the consensus of 
opinion as expressed > the speakers was that the question 
is of such importance that the intrcduction of continuous 
brakes for trailing cars will soon become necessary. In fact, 
the matter has been placed before the Minister of Public 
Works, with a view to the recognition as a principle of the 
use of continuous brakes on German electric tramways. 


A NEw sewerage scheme is projected for Colwyn Bay. 
The proposed expenditure is £4500. The plans are by Mr. KE. 
Dodd, and the consulting enginecr is Mr. B. Latham. 
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THE ENGINEER 


Serr. 14, 1900 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


ADMIRALTY ENGINEERING. 


Smr,—The appointment of a committee to inquire into the 
working of naval boilers must be a source of gratification to THE 
ENGINEER, and a pleasure to the sea-going portion of naval officers. 
There are some points which are not usually mentioned in the 
various criticisms, and which are not appreciated by certain 
Admiralty officials, contractors, and possibly many correspondents. 
The engineer, however, has always his troubles with him when he 
finds himself at sea. To recapitulate, the water-tube boiler should 
be retained, for four reasons. ee 

(1) Itsimmunity from serious danger—vide the Whiting at Taku ; 
ability to raise steam quickly ; greater speed is attained and can 
be maintained with water-tube than with tank boilers for war 
service ; less weight and space. Neither, however, is saved by the 
Belleville boiler. Against these reasons are (a) decreased dur- 
ability, especially of tubes ; (b) lack of economy at all speeds and 
especially when cruising. i 

It appears that if the water-tube could be proclaimed as 
economical as the Scotch boiler there is no necessity to trouble 
about (a), which is a matter of contention. In the a of 
forced draught and the adoption of pressures of 130 lb. and 
upwards, the life of fire tubes was, within my knowledge and 
experience, considerably less than the water tubes of to-day. 
This is to a large extent determined by the treatment and ex- 
perience of the officer in charge; an ~~. is already 
marked in this respect, and the life may easily extended to 
seven years. Personal examination of tubes cut from an express 
boiler after four years’ service showed little or no deterioration 
internally or externally. This result was apparently obtained by 
the almost exclusive use of distilled water and the expulsion of air 
by immediate warming of any fresh water taken from the shore 
into the boilers. A change of engineer brought about a change of 
treatment ; within a few months deterioration had set in, and re- 
tubing soon became a necessity. : 

(b) Lack of economy is due in ail water-tube boilers to 
inability to sweep tubes properly when under steam, and thus the 
fire side is dirty after steam has been up a few hours, The coal 
consumption gradually but perceptibly increases until about the 
third day, it is possibly 50 per cent. higher than about the third 
hour. There is no question of the correctness of Sir John 
Durston’s tabular statement, but it refers to trial trips, and 
generally to clean heating surfaces. The long cruises of the 
Powerful and Europa tell another story. The steam-jet system of 
sweeping tubes, although perhaps better than nothing, cannot 
compare favourably with hand sweeping ; the steam jet is also a 
source of considerable water loss. In nearly all water-tube boilers 
the tubes can only be properly swept when fires are out; the 
Thornycroft boiler is an exception. : ae 

(2) Priming is prevalent in all water-tube boilers, the principal 
cause of which is lack of steam room and water surface area. The 
steam room in a Belleville at natural draught is less than one- 
twentieth of that allowed for a Scotch boiler. 

The next in importance is probably the so-called separating appa- 
ratus in the steam space. To separate two fluids mechanically 
some species of filtration or sieve is generally uszd. The sieve is 
fitted in the Belleville separator at the upper part. It is un- 
doubtedly useful, but is insufficient check to the mixing apparatus 
below it. This consists of a series of baffles with serrated edges. 
Such serrations are generally used for mixing purposes. In this 
case they act asa series of dewpoints, from which the moisture 
is licked up by the steam on its way to the sieve and steam pipe. 
As pointed out in THE ENGINEER some time ago, a great quantity 
of steam is given off at prominent points of the heating surface. 
The prominent points are, however, in this case not part of the 
heating surface, and are a long way from the source of heat. 

Is our system of separation—? mixing—adopted in the French 
boilers? The mixed steam and water in the Belleville is delivered 
into the steam-or separator—chamber above water level vertically 
upwards. The Niclausse delivers in the same direction, but the 
tubes are drowned. The Thornycroft and Babcock and Willcox 
deliver their contents above water, but horizontally or down- 
wards, and the sieve process of filtration is adopted successfully. 
With very slight alteration the Babcock system could be adopted 
for the Belleville, and the alteration would be an improvement. 
The attempts to produce continuous delivery of steam, instead of 
periodic delivery of steam and water, by reducing the connecting 
area of the water chamber and the tubes, and the fitting of the 
non-return valves in the sediment boxes, appear to be abortive. 
There are other sources of priming, such as the erratic action of 
reducing valves, but generally these have been mentioned else- 
where. 

(8) The man behind the shovel is sometimes a source of lack of 
economy. It is the custom to train stokers under forced draught. 
If the steam drops the forcing is increased, it ends at that. 
Stokers should be trained under chimney draught almost entirely, 
and there is no reason that for two weeks of the three of training, 
that the fans should not be used in destroyers. Flanges should be 
fitted between the fan engine and the steam valve to reduce the 
area of the steam pipe, so that the fans cannot be used to excess. 
Some really efficient effort might be made at producing good 
firemen. 

(4) The excessive loss of water with Belleville and other boilers 
can probably be traced to the numerous joints, as pointed out in 
your article. Joints leak with priming steam which under other 
circumstances have no such tendency ; this leakage is not generally 
affected by pressure. When priming ceases, leakage ceases. The 
closed auxiliary exhaust system is theoretically economical ; it has 
not proved so in practice up to the present. 

(5) As other boilers appear to give more power and economy 

without them, the large pumps for supplying air, for the so-called 
gas a io apparatus are unnecessary, and their retention is not 
justified. 
‘ (6) The modifications suggested above might be attempted in 
the ships already fitted with Belleville boilers, but in the mean- 
time some other boilers might be tried. There are many which have 
given at least as good results. 

(7) You advocate the use of straight tubes—the misfortune is 
that they do not remain straight. It appears to be better engi- 
neering to curve them from the first and let them retain their 
form. The radius of curvature can be made very great—makers 
have made great improvements on their original designs. To 
make a reliable examination of any tube of any boiler it is neces- 
sary to cut it up ; under these circumstances the straight tube has 
no advantage over the curved tube. Each can with equal facility 
be cleaned internally, and under proper treatment one tube will 
last as long as the other. The straight-tube Lagriefel d’Allest 
boiler failed because the tubes could not expand independently. 

(8) The Europa’s boilers fitted with economisers should be com- 

with the original boilers as fitted in the Powerful.. The 
uropa travels 2°1 knots per ton of coal, while a P. and O. of 
greater tonnage displacement travels four knots per ton at 
ter speed. Other elements are involved, but at _ least 
aoe cent. of the difference is accounted for by the boilers. 

(9) The Europa for electric lighting only, consumed from 30 to 

35 tons a day when not under weigh. It should not exced one- 
fourth of this amount; the boiler and the auxiliary system must 
account for the excess, 
f (10) The statement of the stoker—I leave out the embroidery— 
that “he would like to put the engineer who allowed the 
evaporators to be fitted in a place as hot as Hades, and the 
inspecter who oe of it, in watch and watch on them,” is not 
altogether devoid of excuse. 


(11) The Belleville system fails when the funnel is lost. For 


warships, the closed stokehold or indnced draught is a necessity. 
The Ellis and Eve system is worth a trial; the modifications of 
the closed stokehold system adopted by Thorycroft, Yarrow, and 
Blechynden deserves a trial. For war purposes, all furnace and 
ashpit doors should be self-closing. The closed ashpit system is 
worth a trial, the air being drawn from around the boiler casings 
and upper parts of the boiler and engine-rooms, which are now 
badly ventilated. The closed ashpit appears suitable for Belleville 
boilers. 

(12) The Committee should consist of a large proportion of men of 
sea-going experience, with a good knowledge of high-pressures and 
water-tube boilers, and generally of naval requirements. The 
Boiler Committee of 1892 contained two members who had had no 
sea-going experience for twenty years previously. The present 
Committee has still less recent experience at sea. 

Of the five chief inspectors of hinery, none has any sea-going 
experience in charge of engines. As laid down in the regulations 
to qualify for promotion, five years on full pay in charge, of which 
two years have been sea-going, is necessary. This regulation has 
been frequently broken. Two at least of the nine inspectors did 
not qualify. 

Of ten engineer officers borne for service at the Admiralty, of 
and below the rank of chief engineer, only two, and of six of 
junior rank, not one has been in charge of machinery. 

The four chief engineers of the home dockyards and their seven 
assistants have no sea-going experience in charge of machinery. 
No reliance can be placed on the Navy List dates of appointment. 
There appears to be a frequent change round to cover the retreat. 
It is to be hoped the Committee will not allow themselves to be 
unduly influenced by any of these officials, whose practical know- 
ledge is limited to occasional trial trips under anything but war 
conditions. Roya Navy. 

September 10th. 


RAILWAY SPEEDS. 


Sir,—Your article of August 24th on this subject raises very 
important and interesting questions, and I write not to discuss them, 
which would require much space and knowledge, but to add one 
or two grains to the general pile of knowledge. Yes, side buffers 
add a good deal to the work of the locomotive, and are an element 
of danger at curves. I cannot see that they are useful to steady the 
train, since the best riding stock in America and here has them not. 
In any case they will qohtaniy disappear as out of date. 

I fear our vertical gauge limit is 13ft., not 14ft. as you put it, but 
it seems time for us to cry out when we have used it up by a boiler 
having about 2500 square feet of heating surface and 230 1b. of 
steam pressure, and the steam used in four cylinders pa 
I have read some important draw-bar pull tests by Mr. Vauclain 
and others, and I think your ‘‘ 1000 indicated horse-power ” is not 
nearly enough to move 360 tons at 80 miles an hour; but then none 
of the tests were at such a speed, and the power needed seems to 
fall as the speed rises after a certain point. I amin hopes that Mr. 
Vauclain may be induced to experiment with the new locomotives 
and heavy Atlantic City trains at high speeds. 

I have made inquiries, and I find that the fast trains in the United 
States do not carry two stokers, nor indeed do any trains; but 
recently in the very hot weather two have been put on on some of 
the locomotives hauling huge loads. 

But, with all deference, when we come to the question of the 
profit paying of very fast trains, one does not quite see why they 
should not pay at normal fares, seeing they pay handsomely in 
America, where wages are so very high and coal poor. e 
‘* Atlantic City Flyers” are a fiercely competitive service at sixt; 
miles for 5s. single, but the monthly tickets work out at 2s, 4d, 
return. Yet, to retain and develop this traffic, the Pennsylvania 
lately tore up its fifty-nine miles of track and re-laid it with very 
heavy rails to carry new large locomotives, and this year the Phila- 
delphia and Reading has had six huge locomotives—and a very fine 
new train of cars—built regardless of cost, because the facilities have 
caused such a development of traffic that it could not be carried, 
and one route has put on three new “ Flyers,” and the other two, 
this season. The officers write to me that the traffic pays so well 
that they are determined to keep on developing it. I am ata loss 
to know why the “Race to the North” was conducted ‘at a very 
heavy loss.” The chairman of the London and North-Western 
Railway told the shareholders the opposite, and I have never found 
an officer concerned who differed from him ; indeed, both routes 
admit a great increase of traffic at the time, and date the great 
development gf the Scottish traffic from 1895, One is at a loss to 
see where such great outlay comes in, as it seems a matter of only 
a few shillings a train on 400 miles for the ton or so of extra coal 
burnt to maintain higher speeds on up grades, _I raise this point 
in the hope that someone will thresh it out. The whole question 
seems to be: Is the cost of faster trains greater than the extra 
payments received by an increase of passengers owing to the 
facilities offered? In France and America they say ‘‘No” from 
experience. Oddly enough, in Germany their very practical minds 
are looking at it another way, and ‘they rather think that slow 
trains are bad because they do not utilise the stock and staff enough 
per minute, so to speak, and a great all-round acceleration as an 
economy seems the next German move. The German report 
places the expenses of fast trains at 25 = cent. less than the slow 


ones. ORMAN D, MACDONALD. 
Edinburgh, September 8th. 


THE RIEKIE COMPOUND LOCOMOTIVE, 


S1r,—Mr. Arundel should not assume that the changes during 
subsequent stages of the expansion have been lost sight of, though 
the comparison of initial condensation alone was referred to in my 
former letter. It is not usual to determine the boiler pressure 
from that existing in the receiver. 

Let me alsoassure Mr. Riekie that I do not wish to imply matters 
that I have not written ; there is quite sufficient experience avail- 
able for the determination of the power needed for starting trains, 
and for keeping the same in motion at any speed and on any 
gradient. In designing a locomotive to meet any given conditions, 
it is desirable to be guided by first principles. An accurately- 
reasoned presentation of experimentally-ascertained facts is the 
only means by which we may extend the application of the same 
to variable conditions, differing from those under which the trial 
was made, 

Mr. Riekie’s experiment appears to prove that under certain 
conditions the performance of his locomotive is superior to that of 
the two-cylinder simple or compound engines of the particular 
type used in the same locality, and is of considerable value, espe- 
cially as it demonstrates the value of compounding when means 
are provided for ensuring the rapid starting essential to economy 
when the stops are frequent. But if he dismiss the consideration 
of the range of pressure and temperature as of no account, he has 
by no means made it clear why great power and wide range of 
expansion would not result equally from the adoption of three 
high-pressure cylinders ; for with a cut-off at 16°6 per cent., they 
would admit a nominal volume, and give aa indicated power and 
terminal pressure equal to those obtained by the use of two 
cylinders of the same diameter, cutting off at 25 per cent., and 
—- into a low-pressure cylinder proportioned in the ratio of 


1 

The fact that the design of four-cylinder compound, used in 
India fourteen years ago, was not more successful than those tried 
on the Great Western and North British —y os at about the 
same period, in no way discredits the success of the four-cylinder 
engine arranged on the French plan, and now being adopted with 
phenomenal rapidity throughout the Continent; nor does the 
recent failure of a three-cylinder compound in Beluchistan, or the 
fact that the York, Newcastle, and Berwick Railway Company 
appear to have restricted their use of three-cylinder engines to two 


examples only in 1848, detract from the successful working*of]the 
three-cylinder compound, which now frequently makes up time on 
the same route, when working unaided trains for which its con- 
temporary simple engines require a pilot. 

Specific failures do not necessarily imply the unsuitability of all 
designs having the same general features ; nor can the success of 
a certain locomotive be held ipso facto to afford a precedent for the 
alteration of practice already established on a scientific basis. 

awson’s-buildings, 13, Mosley-street, Newcastle-on-Tyne. 
September llth. 


WASTE OF WATER AND ITS PREVENTION. 


Sir,—Renewing the discussion on the above subject, one must 
conclude that the statements made by “‘ Distribution ” are correct, 
and the right solution to the question is in ‘“ what it costs at the 

resent time to pump a few million gallons of water to waste.” 

is clearly the cost of fuel, material, and general wear-and- 
tear only, being less than one gd per 1000 gallons, and not 
75d. per 1000 gallons, as quoted in Mr. Jenkins’ paper. 

The methods of preventing waste have been abiy described by 
your correspondents, although few towns have unlimited powers 
over the fittings, viz., Leicester, Norwich, Sheffield, and Man- 
chester, yet much may be done even under the regulations pro- 
vided by the Metropolitan Water Act, 1871, which are not so 
rigorously enforced in London as they should be. Every company 
seems to be afraid of enforcing its own regulations, because there 
is not the slightest chance of obtaining a verdict for the violation 
of such regulations, or for wilful waste, before a bench of magis- 
trates ; but much waste may be stopped by carrying out one’s own 
regulations, whether they are passed by the Board of Trade or 
not, stopping only at the point where it becomes necessary to take 
a case before the magistrates, or altering the present rules and 
regulations to conform to the stupid, unworkable model laws issued 
by the Local Government Board. This model code has been drawn 
up by men devoid of waterworks experience, unassisted by 
experts. It has been stated that the question resolves itself into 
one of supply and demand. If there is an ample supply, the cost 
is as stated by ‘‘ Distribution,” but if there is a short supply, then 
the full value of future developments should be put down as the 
charge. Of course, when a company has neglected to look ahead 
for the future wants of the neighbourhood, the value of the water 
saved by prevention of waste cannot be placed at too high a 


figure. AN ASSISTANT. 
September 12th. 


HOPPER DREDGER LA PUISSANTE, 


Sir,—In perusing, in rg! issue of the 7th inst., the description 
of the hopper dredger Puissante, I read the very inaccurate 
statement that Messrs. Simons and Co., of Renfrew, were the 
inventors of the stern-well bucket dredger. This statement is 
inaccurate, for this type of dredger was inventedand patented by 
me—patent No. 4199—on the 4th September, 1882. On the 23rd 
February, 1883, I granted to Messrs. Simons and Co., on payment 
to me of a royalty of 15s, per cent. on the contract price of 
vessel, a licence to build stern-well dredgers in accordance with my 
patent. Under this licence I received a royalty on the Bristol Cor- 
poration dredger B D 1, constructed in 1886. This dredger was 
the first of the stern-well type constructed in this country. I sold 
this patent—together with two others for dredger buckets—to 
Messrs. Simons and Co. for the sum of £500, payable in five in- 
stalments. The first instalment was received by me on July 29th, 
1887. Wa ter Rosert M. Inst. C.E. 
Devonshire House, 51, The Drive, Hove, Brighton, 
September 10th. 


BLACKHEATH AND GREENWICH ELECTRIC GENERATING 
STATION. 


Srr,—My attention has just been called to the article published 
in last week’s issue of your paper describing the Blackheath and 
Greenwich Company’s electric generating station. In the last 
paragraph you criticise unfavourably several details which your 
representative appears to have noticed on the occasion of his visit. 
I cordially endorse his criticisms, but the wording of the paragraph 
in question as it stands would appear to suggest that I am respon- 
sible for these mistakes. This is not the fact, all these details were 
insisted on and carried out by the directors in direct opposition to 
my advice, and I therefore cannot accept any responsibility for 
them. I shall be obliged if you will give this disclaimer pro- 
minence. REGINALD P. WILSON, 

66, Victoria-street, Westminster, S.W., 

September 8th. 


PRESENT-DAY WOOD SHIPBUILDING IN 
AMERICA 


Tuat America has not yet entirely got beyond the ‘‘ wood age” 
in shipbuilding, even as concerned with vessels intended for ocean 
service, we are being forcibly reminded at intervals. Two years 
ago the largest wooden steamer ever built. was launched into Lake 
Michigan, and has since continued to do excellent freight service 
on the Great Lakes. Recent advices from the States tell of 
two other leviathan wood vessels, both of them, however, sailing 
ships, having recently been launched—one the Pretoria, on 
July 24th, from the —_ cf Messrs. Davidson, West Bay City, 
Michigan ; and the other the George W. Wells, from the yard at 
Camden, Maine, on August 14th. The latter vessel, as briefly 
noted in our last impression, is the largest wooden vessel in the 
world, and the largest ever fitted with fore-and-aft schooner rig, 
she having no fewer than six masts, being the first six-master sailing 
ship. She is 303ft. length of keel, 345ft. over all, and 48ft. 6in. 
beam. Her six lower masts are of Oregon pine, each 119ft. long 
and 30in. diameter at the partners. The topmasts are each 58ft. 
long and her jibboom is 75ft. long. Her spread of canvas will total 
12, square yards, carried her six lofty Oregon spars, 
the difficulty in naming which intelligibly, and still with due regard 
to the conventionalities of the case, has been overcome by the 
owner and commander of the vessel designating them respectively 
as foremast, mainmast, mizenmast, spankermast, jiggermast, 
and drivermast. The crew, it is affirmed, will only consist of 
fourteen men, but to assist in hoisting and furling the great fore- 
and-aft sails, a steam engine of 30 horse-power is provided. The 
West Bay-built Pretoria fairly rivals the George W. Wells in the 
matter of over-all length, she being 350ft. long by 45ft. 6in. beam 
by 27ft. deep. She hasa carrying capacity for tons of iron 
ore, or for 175,000 bushels of wheat. 

The leviathan wood steamer first referred to is named the 
Thomas Cranage, and is 330ft. long by 43ft. beam. Her hull is of 
Michigan white oak throughout, except the white pine deck plank- 
ing. Steel is used toa limited extent in tying the framework, a 
belt of steel 14in. by din. thick being carried round the heads of the 
frames. She is of 2200 tons gross, and her displacement is 4000 
tons, She carries 3050 tons of iron ore on a draught of 16ft. 8in., 
or a cargo of 110,000 bushels of wheat on a draught of 16ft. 6in. 
The engines of this wood vessel are of the most modern rey od 
sion type, having cylinders 20in., 33in., and 54in. diameter, by 42in. 
stroke. The engines and boilers are placed well aft, as in most 
Lake cargo steamers, the.steam pressure being 160 Ib. per square 
inch. She has a single screw propeller, the shafting of which is 
connected to the thrust and crank shafting by a universal coupling. 
The vessel maintains a regular sea-speed of 134 knots, 
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RAILWAY MATTERS. 


A NEW mountain tramway to the summit of the Great 
Orme’s Head has been sanctioned, and will be commenced almost 
immediately. 

In addition to the ten four-cylinder compound engines 
now in hand at Crewe, ten more have been ordered, which will 
bring the total number up to fifty. 


It is reported that preparations are being made for the 
erection near Waterloo Railway Station of what is claimed to be 
the first real American hotel in England. The structure, it is 
stated, will be entirely of: steel. 


On the sixty-seven railways of the United Kingdom 
which use the vacuum automatic brake, forty-five reported that 
no fault occurred in working during the last six months comprised 
in the Board of Trade return, and on seven there was only one 
fault. 


On the railways of Austria and Russia a common prac- 
tice to prevent incrustation of the boilers of locomotives is to add 
a little petroleum to the feed-water. This prevents the precipitated 
matter adhering to the surface of the plates by coating each par- 
ticle with a layer of oil. 


Our of 3100 miles of country railway lines in Victoria, 
1000 miles are classed as non-paying. For the first ten months of 
the present financial year the increased revenue from the country 
passenger traffic was £51,897. ‘I'he increase on suburban passen- 
ger traffic also £23,106. 


Apvicrs.from Switzerland report that the works upon 
the Jungfraubahn have not progressed a single yard since the 
winter, and have been at a standstill for some months, The ex- 
pense of the undertaking, as the experts now declare, would be 
tenfold greater than was originally estimated. 


Durine the first six months of the present year 
2110} miles of railroad were built in the United States. Texas 
leads with 173 miles. - Iowa built 150 miles, Pennsylvania 127, 
Colorado 122, Minnesota 130, Georgia 117, and Mississippi 109 
miles, The Chicago and North-Western Company built 187 miles, 
the largest mileage built by any single company. 


Returns to hand of gross and net earnings of railroads 
in the Unite States for the six months ended June 30th last 
cover 177 roads and 149,999 miles. The gross earnings this year 
were £122,250,640, against £107,504,580 last year, a gain of 13°72 
per cent. The net earnings this year were £37,399,660, against 
£32,174,658 last year, an increase of 16°24 per cent. 


An emphatic protest was made at an influential meet- 
ing held last week at Windermere against the proposal to 
introduce electric trams into the Lake District, to run from 
Windermere to Bowness and Windermere to Ambleside. A 
resolution offering strenuous opposition to the scheme was 
pee 2 3 A gnarantee fund was opened, and over £400 was sub- 
scribed, 


THERE is a double line of railway between Tientsin 
and Peking, laid on 851b, rails. The locomotives, with tenders, 
weigh 100 tons. The goods bes. 9 are of 20 and 30 tons capacity 
for general cargo and minerals. Cars of 10 tons are used for 
carrying coal to the wharves. The trains, as a rule, do not exceed 
500 tons freight, and the speed of express trains is about twenty- 
five miles per hour. 


An important development in electric tramways will 
take place before long in Durham County. Tramways will be run 
from Easington-lane, through the Hettons, to Houghton-le-Spring, 
thence by way of Newbottle, Philadelphia, Shiney-row, New 
Herrington, Silksworth, Tunstall, to Sunderland, where they will 


_ strike the borough boundary at Silksworth-road. An important 


branch of the several branches to be eventually laid down is that 
from Houghton-le-Spring to Fence Houses Station, and from 
Shiney-row to Penshaw Station. 


Notice has been given by the London United Tram- 
ways, Limited, to a number of focal authorities in Surrey of their 
intention to apply in the coming session of Parliament for powers 
to construct tramways from Hammersmith to Hampton Wick, vid 
Putney -hill, Kingston-hill, and Kingston Bridge; from New 
Malden to Kingston ; from the Kingston entrance of Richmcnd 
Park to Surbiton and Tolworth ; from Surbiton to Long Ditton, 
Thames Ditton, and Esher; from Surbiton to Hook; and from 
Thames Ditton to Hampton Court. 


Tue keen competition in the locomotive-building trade 
of the United States is about to cause the shutting down of one of 
the oldest American shops, namely, the Rogers Locomotive 
Works, which will be closed in December. The reasons assigned 
are that the equipment is now somewhat old, and that considering 
the site of the works it would not be wise to spend the necessary 
money to bring the equipment up to date. The works are so 
situated that all fuel and material and all finished product must be 
trucked by teams, adding, as we have heard, perhaps 250 dollars 
to the cost of each engine, 


Last Sunday a meeting of Great Western, Midland, 
and London and North-Western Railway engine drivers and fire- 
men was held at Neath, when an invitation from the London and 
North-Western men to the Great Western men to join hands was 
enthusiastically accepted. It was also resolved to ask the Execu- 
tive to grant assistance to organise the enginemen and firemen. 
Great dissatisfaction was expressed with the result of the interview 
of the enginemen’s delegate with the chief engineer of the Great 
Western Railway in reference to eyesight and other conditions of 
service, and it was determined to take steps to bring the grievances 
before the directors of the Great Western Railway. 


Tue Bill for the construction of the Houghton and 
Sunderland electric tramways has received the Royal Assent, and 
it is intended to have the necessary arrangements made so that 
the works may be commenced this year. The scheme has received 
the sanction of the various Councils in the district. It was opposed 
by the North-Eastern Railway Company, but their opposition was 
su uently withdrawn. It will provide a generally useful means 
of ready and cheap inter-communication between the various places 
in this populous part of the north-east district of the county of 
Durham. The overhead trolley system will be used. 


In the last report of the Board of Trade a table is 
published showing the amount of wages paid by the leading rail- 
way — in the United Kingdom during the five years 
ending 1898, For the year 1893 the amount paid by fifteen com- 
panies in the locomotive and traffic departments alone for wages 
was £14,782,000, for the last year for which the returns are made 
up it was £18,251,000, being an increase of something like three 
and a-half millions. The number of miles of railway worked in 
1893 was 20,646, in 1898 the miles were 21,659, or an increase of 
750 miles, while the amount of wages, as stated, increased by 
nearly four millions, 


A RETURN has been issued giving the number of engines 
and carriages, &c., fitted with brakes which comply wholly or in 
part with the Board of Trade regulations. It appears that engines 
so fitted number 15,421, or 99°8 per cent., leaving only 28 engines 
not fitted ; and carriages, 70,928, or 99°4 per cent., leaving only 
387 unfitted. With the automatic vacuum there are 12,052 
engines and 50,267 carriages fitted ; and with the Westinghouse 
automatic 3360 engines and 20,624 carriages. Together, these two 
make up the 99°8 and the 99-4 per cent. of the rolling stock fitted, 
there being only nine engines and 39 carriages fitted with Smith’s 
vacuum, and four carriages with the chain brake, 


NOTES AND MEMORANDA. 


Forty-two thousand seven hundred and ninety exhibi- 
tors out of 75,531 have received awards at the Paris Exposition. 


Durine the month of July 185 motor vehicles, of the 
value of £26,000, were im rted into this country. Fifty cars 
came from Dieppe and 41 from New York. 


Durine the month of July 3273 vessels, measuring 
408,507 register tons net, used the North Sea and Baltic Canal, 
against 2982 ships and 328,683 tons in July, 1899, 


*Tue gold yield of New South Wales for August 
amounted to 28,688 oz., of the value of £96,869, as compared with 
45,355 oz., of the value of £162,904 in August 1899. The yield for 
the past eight months amounts to 238,508 oz., of the value of 
£825,475, as compared with 288,447 oz., of the value of £1,008,243, 
in the corresponding period of last year. 


We learn that an electrical machine has been devised 
which is capable of registering extempore compositions on the 
piano. The arrang t can be attached to any ordinary piano, 
and it is reported that the machine has taken down a tarantella 
played at the rate of 2000 notes a minute. The attachment, it is 
stated, does not interfere with the touch. 


Durine last month Scotch shipbuilders launched 29 
vessels, of about 38,185 tons gross, against 21 vessels, of about 
50,691 tons gross, in July, and 25 vessels, of 41,350 tons gross, in 
August last year. For the year so far Scotch builders have 
launched 202 vessels, of about 321,460 tons gross, against about 
319,710 tons gross in the corresponding period of last year, about 
oe tons in 1898, 210,362 tons in 1897, and 248,715 tons in 
1896, 


An Australian manufacturer, in his search for a cheap 
raw material for paper-making, is said to have ex perimented success- 
fully with turf. From the cl d and bl d turf fibres he 
produces a remarkably durable paper substance. This method is 
said to have been patented in various civilised countries, and to be 
meeting with gratifying success. Paper of various — paste- 
board, and paper boxes are now made out of turf, and are declared 
to be of good quality. 


Work has been commenced on what is stated to be one of 
the largest cantilever bridges in the world. It is being constructed 
by the Pheenix Bridge Company for the Canadian Government, 
and will span the St. Lawrence River at Quebec, The main span 
will be 1 t.in length, and the two end spans 600ft. each, the width 
of the bridge being 70ft. There are to be four lines of railway, a 

iageway, and two footways, which will be carried across at an 
elevation of 170ft. above water level. 


Tue British Commercial Agent in Chicago, in a report 
just received at the Board of ‘Trade from the Foreign-oftice, after 
referring to the disadvantages under which manufacturers in that 
district work, states that in one large works he has seen one man 
in charge of ten automatic machines, all working simultaneously. 
Some were lathes turning small pieces, others were putting the 
thread on nuts and bolts, and many others. In this one shop 
there were fifty machine tools working, and in charge of only five 
men. 


AMERICAN manufacturers have in natural gas an ideal 
fuel, free from dirt and smoke, convenient, and cheap. With 
modern appliances more than 90 per cent. of its heat units are said 
to be utilised, and it is in very general use as a domestic fuel at 
the present time. Few cities are furnished with gas at as low a 
price as Pittsburgh, the net price here being 224 cents per thousand ; 
the net price at Buffalo being 30 cents ; Toledo, cents ; Erie, 
Warren, Jamestown, Meadville, Bradford, and Olean, 27 cents; 
and Chicago, 50 cents. 


Tue whole of the administrative County of London is 
now receiving a constant supply. of water in accordance with the 
Metropolis Water Act, 1871. The area supplied by each London 
water company, —— with the approximate number of houses 
served, are as under :—Chelsea, 3482 acres, 37,905 houses; Kast 
London, 7593, 104,000; Grand Junction, 4258, 33,469 ; Kent, 
18,463, 62,426; Lambeth, 15,297, 82,311; New River, 10,250, 
133,000; Southwark and Vauxhall, 14,788, 114,000; and West 
Middlesex, 6330, 62,044. 


THE great advance which has been made in the manu- 
facture of cold-producing machinery, and the early arrival of 
rouse in the London market have given rise to suspicions that the 
birds meet their fate some time prior to the “12th.” Now a 
rumour is going round that these early birds are not fresh killed 
at all, but have been held over from the previous season, being 
cold stored in the meantime. This is no doubt quite possible, but 
it seems scarcely probable that it would be remunerative to lock 
up capital for some ten months in this way. 


Eneutsh shipbuilders in August launched 20 vessels, 
of about 62,463 tons gross, against 24 vessels, of about 63,496 tons 
gross, in July ; 21 vessels, of about 65,263 tons gross, in August 
last year ; 36 vessels, of about 82,608 tons gross, in August, 1898 ; 
and 21 vessels, of about 39,122 tons, in August, 1897. For the 
eight months English builders have launched 171 vessels, aggrega- 
ting about 465,762 tons gross, comparing with 195 vessels, of about 
541,320 tons gross, in the corresponding period of last year ; 225 
vessels, of about 565,536 tons gross, in 1898; and 432,529 tons 
gross in 1897, 


Moror-car owners using petroleum spirit will appreciate 
a new form of can for storing purposes which is of two 
valuable features. In outward appearance the can resembles those 
generally used, but inside there is a pipe which extends from the 
outlet to the bottom and is pierced with holes throughout its entire 
length. Round this pipe is a gauze covering, which acts like the 
covering of the Davey miner’s lamp in ame flame coming in 
contact with the spirit. A new form of plug is used, which has a 
brass cap held in position by a fusible solder which will melt in case 
of an outbreak of fire, and so allow “ee generated in the can to 
be liberated and prevent explosion. e canis made by Henze and 
Co., of Salzkotten, Westphalia. 


THE world’s production of quicksilver appears to be 
falling off rapidly. The total supply in 1899 was about 95,000 
flasks from Spain, Italy, Austria, and California, the principal 
sources of supply. This was less than for quite a number of years 
with the exception of two. The production of the Cinnabar Mines 
of California, the only — Bs ope upon the American Con- 
tinent, has declined from 79, flasks in 1888 to only 28,100 in 
1899. The principal mines of Spain and Austria, which kave been 


MISCELLANEA. 


Nearty 8000 hands are employed at Cramps’ ship- 
building yard, Philadelphia, This is the largest number ai work 
at one time in the history of the firm. 


PoraTogs are no longer planted and cultivated by hand 
in the United States. Machines and horses now perform all the 
work of cutting the tubers, planting the seed and harvesting the 
crop. 


In consequence of the present high prices of coal, the 
Gas Committee of the Manchester Corporation will be invited to 
consider the question of buying and working a mine for supplying 
the Corporation gasworks with coal. 


Ir has been decided that the Belleisle shall be docked 
at Portsmouth in order to be fitted with sections of modern 
armour. The Belleisle will again he exposed to the fire of a battle- 
ship, but the date of the experiment has not yet been fixed. 


THe employés at Pembroke dock have unanimously 
accepted the alteration of the revised scheme of compensation for 
injuries in lieu of the provisions of the Workmen’s Compensation 
Act. The Admiralty extends for one month the date of complet- 
ing alterations, 


A Russtan paper states that Senior Constructor V. A. 
Usoff has been appointed builder of two new fast Russian cruiser « 
of the improved Novik type, and of five torpedo boats of the type 
of the Cyclone. ‘The vessels are to be built at the Nevski Engi- 
neering Works. 


A New York daily paper reported the other day a 
hitherto unknown terror of the engine-room. According to the 
report of this journal, the fastest of the ocean liners was delayed in 
mid-ocean on a recent westward trip by a “‘ burnt piston,” what- 
ever that may mean, 


Tuer torpedo destroyer Thrasher, which collided with 
stage targets and a buoy in Plymouth Sound on Thursday night 
last week, during an attack by the torpedo flotilla on the shore 
defences, was docked at Devonport dockyard on Sunday. The 
vessel cannot be made fit for sea under three weeks. 


On the initiative of the Ministry of Ways and Commu- 
nications, and in the presence of M. Chilkoff, the head of that 
department, the foundation of the first peat-fuel factory in Russia 
was laid a few days ago at the station of Redkieff, on the Nikolaieff 
Railway. The factory is modelled on the system of the peat-fuel 
works at Oldenburg. 


Tue Glasgow Herald states that the Admiralty will 
this week issue specifications for four first-class armoured cruisers. 
Two prominent English and two Clyde firms will not be asked to 
tender, as they cannot give prompt delivery. The chief dimen- 
sions of the new cruisers are 9800 tons ; length, 440ft.; breadth, 
66ft.; speed, 20 knots. 


Tuer Midland iron trades during August show a falling 
off in tonnage and. value, compared with the same month last year. 
The exports of bar and angle iron are not materially altered ; but 
railroad material shows 8000 tons decrease, iron and steel wire 
1800 tons, or nearly 50 per cent., decrease ; hoops, sheets and 
plates, 3000, or a decrease of one-third ; and galvanised sheets, [00 
tons less. 


THE superior economy of gas engines as blowing 
engines for blast furnaces in utilisation of otherwise waste gases is 
strikingly commented upon by M. Hubert, who states, in a paper 
read at the Congress in Paris, that on the basis of the saving 
effected by the Cockerill Works, Seraing, Belgium, the use of the 
gas engine effects an economy of over seven shillings per ton of 
pig iron produced. 


One of those accidents to motor cars of the light oil- 
propelled variety which have been rather frequent of late occurred 
near Eastbourne last week. The driver of a car containing a party 
of ladies and gentlemen in endeavouring to ‘ayoid a dog, ran into 
a bank owing to the steering gear failing to act. Tho car over- 
turned and the petrol caught fire. Three or four passengers were 
injured. The car is said to have been practically destroyed. 


Ir is stated that Lord Wantage has purchased the Vale 
of White Horse Ironworks, which have been carried on for many 
years in Wantage. The works form the staple industry of the 
town, and turn out a large quantity of steam thrashing machinery 
and agricultural implements. In celebration of the exchange of 
ownership, Lord Wantage entertained the whole of the employés, 
numbering upwards of 100, at dinner at Lockinge House a few days 
since. 

At a special meeting of the Electrical Committee of 
the Swansea Corporation held last week the report of Mr. Manville 
on the beer sent in for the post of resident engineer was 
read, From these he selected eight, three chief electrical 
engineers, three chief assistant engineers, and two others. To 
these he had added Mr. Phillips, of Bristol. In the end, after the 
usual elimination by voting, the Committee appointed Mr. 
Cawthra, chief assistant engineer, Leeds Corporation. 


AutHouGH the coal mined in India does not rank high 
for its steam - raising qualities, every fresh discovery of this 
mineral is of interest at home at the present. A noteworthy dis- 
covery of coal on the property of the Bengal Coal and Iron Com- 
pany was announced lately. Other finds have since been reported 

rom various parts of India, the most important being that referred 

to at the recent annual meeting of the Nerbudda Coal and Iron 
Company. It is estimated that this particular deposit contains 
10,000,000 tons of good quality fuel. 


A COMPETITION of some interest to cyclists and cycle 
manufacturers will be held by the Catford Cycling Club 6n Sep- 
tember 22nd next. It is being promoted for the purpose of ascer 
taining which is the most perfect free-wheel bicycle, and alsowith a 
view to testing the efficiency of all kinds of cycle brakes, A hill will 
be selected within easy distance of London. Prizes are offered, 
and only amateur riders as defined by the rules of the National 
Cyclists’ Union will be permitted to take — All further par- 
ag can be obtained of the Secretary, Catford Sports Ground, 


A MEETING of the Ribble Joint Committee was held at 
Preston on Monday at which Mr. Naylor, the chief ~, pre- 
sented areport on the work done in the last nine years. Out of forty- 
two local authorities under the jurisdiction of the Committee no 
fewer than fourteen, he said, had put down bacterial filters for dealing 
with some portion of the total sewage, ten were conducting ex- 


roducing for nearly 2000 years, are the only other prod of 
importance, except that Russia produced 8700 flasks last year, 
none of which came out of that country. Spain produced 3 340 
flasks in 1899, and Austria only 15,000. 


From the small beginnings of a short time ago the 
natural gas industry in the Pittsburgh district has assumed 
immense proportions. The combined capital of the companies now 
engaged in the business in the district aggregates about £8,000,000, 
operating 2500 miles of lines, and 1200 wells, employing 2500 men, 
and holding under lease over 40,000 acres of land, for which they 
pay as rents and royalties to the farmers £100,000 annually. At 
the present time the daily consumption of gas in the district is 
approximately 110,000,000 cubie feet, equivalent to 6000 tons of 
coal. In the winter season the consumption is at least 30 per 
cent. more than at. present,.and to maintain this production over 
300 wells are drilled annually. This gas is used by over 500 
different mills and factories, and 40,000 families, 


eriments, and nine were either taking steps in that direction or 
had applications before the Local Government Board in that con- 
nection. When the whole of those were finished to the satisfac- 
tion of the parties concerned a decided improvement in the condi- 
tion of the streams would be effected. 


A MysTERIOUS submarine boat was launched from 
Ware’s Island in Stamford Harbour, Conn., U.S.A., recently. The 
boat has been in the course of construction for fifteen months, but 
extraordinary efforts were resorted to to keep everything about it 
secret. A large ——- was erected on the island, and there the 
boat was built. The Marine Review states that she is 50ft. long 
and 8ft. beam. The propelling power is provided by two motors, 
These romero water from the stern. The submerging of the 
boat is controlled by machinery on each side. She has side keels 
also, two bilge keels, and three rudders. There are two torpedo 
tubes projecting from the conning tower just above the deck. The 
boat is built of yellow pine, and is sheathed with galvanised iron. 
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REPLIES. 


S. H. (Oroa, Venezuela).—We have forwarded your letter to New Zealand. 

G. E. 8.—Treatises on valve gears can only lay down general principles 
to be applied in individual cases. Having oncedetermined Lat ade ions 
for a particular t of engine, these are repeated, such modifications 
being introduced from time to time as seem necessary. In nearly all 
engine works there is a section model or models of the valve gears in 
use, and with the aid of these all final adjustments of proportion can 
be made. The indicator diagram is the final test. We have forwarded 
your letter to Mr. Joy, who will no doubt give you the information you 
wart regarding his valve gear. 


INQUIRIES. 


MALLET’S BUCKLED PLATES. 

S1r,—I shall be much obliged to any reader who will tell me where I 
can get buckled plates for bridge work. 
Earl’s Court, September 12th. Moscow. 


MEETING NEXT WEEK. 


GroLoaists’ AssoctaTion, Lonpon.—Saturday, September 22nd, excur- 

sion to Orpington. Leave Charing Cross at 2,48 p.m., arriving at Orping- 

29 p.m. The object of this excursion is to sec the tertiary 

sections now exposed between Orpington and Chiselhurst on the 8.E.R. 

main line. Those visited on July 28th between Grove Park and Chisel- 

burst are still—August 27th—clearly shown on the more westerly side of 
the line. 


DEATH. 


On the 12th inst., at St. Helen’s Lodge, Ipswich, Jonn Ropert 
Jerrerizs, J.P., in his sixtieth year. 
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THE NORTH BRITISH RAILWAY ACCIDENT. 


A very dreadful and a very instructive collision 
occurred on the North British Railway near Charin 
Cross Station, Glasgow, on the morning of March 28th. 
The Board of Trade report on this ‘ accident,” prepared 
by Lieutenant-Colonel Yorke, has just been issued. There 
is an underground or Metropolitan Railway in Glasgow. 
This runs under Queen-street terminus, and at right 
angles to the main line. Between Queen-street. and 
Charing Cross the line is quite straight, a fact worth 
bearing in mind. There are two signal-boxes at Queen- 
street, viz., Queen-street East and Queen-street West, 
situated one at either end of the station, and 237 yards 
apart. There is one signal-box at Charing Cross, which 
is situated about the middle of the station. The distance 
from the Queen-street West box to the Charing Cross 
box is 1206 yards, of which 1109 yards are in tunnel; the 
tunnel, in fact, extends from the west end of the former 
station to the east end of the latter. The collision 
occurred on the down line about midway between the 
two places, or 524 yards from the Queen-street box, and 
682 yards from the Charing Cross box. The signalling is 
of the usual description, there being home and distant 
signals at Queen-street West, and starting, home, and dis- 
tant signals at Charing Cross, the two last-named signals 
being situated in the tunnel. The trains each carried 
about a thousand persons, going to the sewing machine 
works of Singer and Co. The first train was stopped 
in the tunnel by the Westinghouse brakes going on. 
Why they went on is not clear. It appears from the 
evidence of the driver that he was twice stopped in this 
way. As no defect to explain the failure could be dis- 
covered on subsequent examination, Colonel Yorke is dis- 
posed to think that there was some mismanagement on 
the part of the driver. But of this there is no evidence. 
The question, although not without interest, is not of 
first-rate importance. We have said that the road is 
worked on the absolute block system. Nothing but a 
delay would have followed the failure of the brake if the 
block system had-not failed also. It is absolutely certain 
that a signalman gave line clear for train number two, 
believing that train number one had passed out of his 
section. So far it will be seen that the sequence of 
events was very simple, and presented no features 
differing from a dozen other collisions brought about 
by signalmen assuming that a section was clear when 
there was a train, or an engine, or a truck, still on it. 

We have said, however, that the collision was ve 
instructive. It is so because it teaches the lesson whic 
we have over and over again endeavoured to enforce, 
namely, that no mechanical precautions which are con- 
sistent with the running of trains on a busy road can 
counteract the.effects of negligence, incompetence, or 
perversity on-the part of signalmen and engine drivers— 
that is to say, those who are immediately responsible for 
eerge. traffic. Every possible precaution seems to’ have 
been taken by the railway company to secure'the safety of 
trains. Notonly was the line worked on the block system, 
but all the signdlmen were put in telephonic communi- 
cation with each other. The whereabouts of any particular 
train at any minute could be ascertained in a few seconds by 
any signalman. But this was far from-being all. The 
line was worked on the ‘‘lock-and-block”” system, whereby 
it is rendered impossible (1) for the starting signal at any 
signal-box to be lowered for a: train until that train has 
been “ accepted ”’ on the block instrument by the signal- 
box ahead, and (2) for “ train out of section” to be given 
to the box in rear and a second train ‘‘ accepted” there- 


from until the preceding train has passed over an electric 
treadle placed some distance shent of the starting signal, 
and until that signal has been replaced at danger. It 
would — that under these conditions it is quite 
impossible for two trains to be in a section at the same 
time unless the driver fails to obey signals. One serious 
source of peril—the imperfections of a signalman—is 
eliminated. -Notwithstanding, we have presented the 
case of a disastrous collision in which seven’ persons 
were killed and thirty-one received more or less severe 
injuries. _ It is admitted that no trace of blame is to be 
attributed to the driver-of the second train. The fault 
was that of a signalman, and of a signalman whose opera- 
tions were carefully guarded by mechanical appliances in the 
way we have described.-- Why did these precautions break 
down? The answer conveys the lesson which we wish to 
enforce. We have stated itonce already. No mechanical 
precautions which are consistent with the running of 
trains on busy roads can counteract the effects of negli- 
‘gence, incompetence, or perversity on the part of the 
signalmen. We would direct particular attention to the 
words in italics. The qualification is of the last im- 
portance. A moment’s reflection will make it clear that 
the lock-and-block system must be wholly efficient so long 
as it worked in the way described. But unfortunately 
something more was needed—something more always is 
needed to supplement safety devices on busy lines. If 
the electric portion of the locking arrangements failed, 
the signalman could not clear the line under any circum- 
stances, and the whole traffic would be stopped until 
repairs or adjustments had been made. This condition 
of affairs was not consistent with-the working of a very 
heavy traffic; and so to prevent serious delays to traffic; 
and in order also to meet the case of a train which, having 
arrived at a station, ends ‘its journey there, and does not’ 
need to pass over tlie treadle ahead of the starting signal, 
a key is provided in each signal-box by the use of which 
it is possible for a signalman to réleasé his instruments, 
and accept a second train from the box in rear, although 
the preceding train has not passed over the treadle. 

The presence of this may at once ruin the whole system. 
If there had been no key there would have been no 
accident on the Underground Glasgow Railway. _ Aware. 
of the dangerous element introduced, the railway com- 
pany provided the most stringent rules for the use of the: 
key, to be obeyed under the penalty of instant dismissal.’ 
We quote one of the rules:—‘‘ No. 9. In the event of 
the treadle failiig to release the back lock on the lever, 
the signalman, after satisfying himself that the train 
has passed clear 3 thetreadlé, must insert the key in the* 
contact box provided; and give one half turn; this will 
release the back lock and alldw-the lever to be replaced.’ 
After doing so the key must. be withdrawn, and the’ 
failure reported without delay.” Here we’ have ‘the’ 
human factor coming in.* It is‘easy to see that the lock-’ 
and-block system only moves back the relation of the 
signalman to safety one step. _ Without the locking gear: 
it rests with him- whether ‘he will ‘or will -not ‘give’ 
line clear to the signalman behind him. With the 
Iccking gear it rests with the gear whether he 
can give line clear or not. But—and herein lies 
the weak place—it rests with the signalman to say 
whether the mechanical lock shall or shall not act. 
We cannot too strongly insist on the utterly delusive 
nature of all and every safety device, which, intended to 
act as a guard on the actions of the signalman, yet leaves 
it in his power to get rid of the guard at any moment, 
In one word, a mechanical signalling device should not 
‘only be automatic, but absolutely, wholly, and always 
out of reach of the signalman. If it is possible for him 
to exercise any control over it, then that device is worse 
than useless, because it begets false confidence and a 
neglect of precautions, and a relaxation of vigilance. 

The North British accident was caused by the signal- 
man using the key. . As the manner of all electrical 
signalling .devices is on railways, the locking gear at 
Charing Cross box had broken down two or three times, 
and Rentoul, the signalman, seemed to have lost confi- 
dence in it. A mannamed Milne was in the Queen-street’ 
box. At 6.6 Milne accepted the 6 a.m. train—that is the 
second train—from Queen-street East box, and: shortly 
afterwards he received ‘Train entering section” for it. 
His signals were against the’ train, as he had not received’ 
from Charing Cross ‘‘ Train out of section” for the 5.46 
train. Milnethen called Rentoul on the telephone, and asked 
him whether the 5.45 train. had. passed Charing Cross or 
not, and if it had, why he:(Rentoul) had not cleared back 
—i.e., had not given “ Train out of ‘section ”’—for ‘it ? 
Rentoul seems to have thought that the train had —— 
him, and replied.by asking whether he had not “ Cleared 
back” for it, to which Milne replied “No.” Rentoul 
then seems to have tried to clear back, but was unable to 
do so owing to the electrical locking; which prevented 
him from doing so until the 5.45 train had passed over 
the treadle. He thereupon jumped to .the . conclusion’ 
that the treadle had failed to act, and according to his 
own account, without a moment’s hesitation made use of 
the key in order to restore his block instrument to its: 
normal condition, gave ‘‘ Train out of section’’ for the 
5.45 train, and instantly accepted the 6 a.m. train, which 
ran into the 5.45 train stopped in the tunnel. 

There is little more to add. The whole story and its. 
lessons are abundantly clear. We have a locking lever’ 
which acts perfectly. A signalman who does not believe 
it, and who is provided with the means of undoing all that’ 
itisintended todo. Railways are better without “ safety”’’ 
gear of this kind. But then we have to consider whether: 
it is or is not possible to take the power of tampering’ 
with the locking gear out of the hands of the signhliaain 
We confess that we do not see how this is to be mai 
without entailing delays in working the trains.. The 
failure of a trumpery contact may disorganise the whole 
traffic of a metropolitan railway for half'a ‘day or more. ‘ 
Tt is not beyond the resources of science to devise means’ 
by which’ keys could not be used while the locking gear 
was in good order; but this may introduce another com- 
plication and another source of error. The existing 
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mechanical locking arrangements appear to have pushed 
the principle as far as it can be driven with advantage. 
The Glasgow accident will weaken faith in safety 
appliances yet further. It is none too strong as it is in 
the breasts of railway men. 

Col. Yorke has directed attention to certain serious 
laxities in the working of the signal-boxes. Thus, for 
example, the mechanism in Rentoul’s box does not 
appear to have been properly enclosed. But all these 
matters are of secondary importance. We are driven 
back to the fundamental principle, that the safety of 
railway passengers depends, and must depend, on the 
vigilance of railway servants. 


WATER-TUBE BOILERS IN MERCHANT SHIPS. 


Some twenty years ago one of the big Birkenhead and 
Live 1 ferryboats was fitted with Babcock and Wilcox 
boilers, instead of the Scotch boilers which had previously 
—— steam. The water-tube boilers worked very 
well, and gave no trouble; they had but one defect, they 
could not make as much steam as would satisfy the 
minimum requirements of the traffic. When they were 
pressed to do more they wept over their hard fate. In 
other words, they primed copiously. They were taken 
out of the boat after a few months’ service. The experi- 
ment did a great deal of harm, because it ruined the 


reputation of the water-tube boiler for marine purposes. | P 


In the pages of this journal we have over and over again 
stated that the water-tube boiler will not stand forcing. 
If it is to be used with comfort it must be treated gently. 
Of course it will be understood that we speak now only 
of the large tube boiler, and are not referring in any way 
to the express boiler, which can be worked within an inch 
of its life without priming or giving trouble, simply 
because it is specially designed to make an enormous 
quantity of steam in the shortest possible time. A 
water-tube boiler with large diameter tubes can be 
designed which will do all that the express boiler will do. 
But it probably would not pay to make such a boiler, 
which would be different in the details of construction 
and the method of putting it together from most of the 
boilers now before the public. It ought, indeed, to be 
borne in mind that firms making water-tube boilers 
in numbers must perforce adopt certain systems of 
construction which satisfy commercial needs. Thus, for 
example, if cast iron “ headers’ are used, they ought 
to be of such a form that they can be machine moulded, 
and in any boiler they will all be precisely alike, although 
it would be better for the boiler if they differed. Again, 
when steel stampings are used care must be taken to use 
shapes which can easily be pressed or stamped, will not 
crack, and will need very little fitting or preparation after 
they come out of the stamping press. Again, tlie 
exigencies of the furnace builder must be considered. 
He cannot do everything with fire-bricks. And so it 
happens that what we may term a commercial water-tube 
boiler is, after all, a compromise, and must be treated ina 
fair give-and-take spirit. 

Recently energetic attempts have been made to intro- 
duce a water-tube boiler of some kind into merchant 
ships. We, need scarcely say that shipowners will not 
look at the Belleville boiler. The express boiler they do 
not need. Various trials have taken place, and at last 
after not a few failures, it would appear that the Babcock 
and Wilcox boiler has got a firm footing in the mercantile 
marine. In the course of the House of Commons 
debate on the Naval Estimates, July 17th, 1900, Mr. 
C. H. Wilson, of Hull, supplied some information 
which has not received half the attention it deserves. 
It took the form of a brief history of the proceedings of 
Mr. Wilson’s firm in fitting water-tube boilers to the ships 
of the celebrated Wilson line. About eight years ago 
Babcock and Wilcox boilers were put on board the Nero, 
and have been at work ever since. Up to the 17th of 
July she had steamed, Mr. Wilson told the House, 166,000 
knots. In 1895 a new steamer, the Hero, was fitted with 
similar boilers, and steamed 131,000 knots. In 1896 the 
old cylindrical boilers were taken out of another steamer 
and replaced by water-tube boilers. She has made 104 
voyages, and run 106,293 knots. In 1897 the same thing 
was done with the Orlando, which has made sixty-eight 
voyages, and run 84,306 knots. In 1898 the old cylin- 
drical boilers were taken out of the Rollo, and water-tube 
boilers substituted, and she has made forty-nine voyages, 
and run 53,975 knots. In 1898 the Otto was built for the 
short weekly continental trade, and was fitted with water- 
tube boilers. She has made ninety-nine voyages, and 
run 51,984 knots. In the same year the T'ruro, a new 
vessel, was fitted with water-tube boilers. {she has made 
ninety-four voyages, and run 51,291 knots. In 1899 the 
cylindrical boilers were taken out of the Tasso, and water- 
tube boilers put in. She has made twenty-seven voyages, 
and run 44,046 knots. This steamer makes frequent 
voyages from Hull to the West Coast of Norway. 
Summing up the results, we find the ships have made 800 
voyages, and run 700,000 knots, and have given very little 
trouble. This is a record with which, we think, any 
maker of water-tube boilers may be well satisfied. The 
great advantage secured has been the saving in weight. 
In one of the Wilson liners, for example, the water-tube 
boilers and water in them weighs 50 tons less than Scotch 
boilers of the same power and the water in them. 

Mr. Wilson’s experience is so far unusual that we have 
taken some —_— to ascertain to what his success was 
due. In reply to our inquiries, Mr. Wilson and the super- 
intending engineer of the line, Mr. H. S. Hide, have cour- 
teously supplied us with information of great interest. It 
will be remembered that we have stated that the water- 
tube boiler will not stand forcing. Now, in the Wilson 
boats the boilers never are forced. This is the key of the 

uzzle, the solution of what has in some quarters been 
ooked on as a mystery. Ample boiler power is provided, 
and the boilers can, so to speak, take their own time. 
The Scotch marine boiler supplying triple-expansion 
engines will develop about 1 indicated horse-power for 
3 square feet of total heating surface, and 11 indicated 


horse-power per square foot of grate. Of course higher 
and lower results are common enough, but the figures we 
have given represent a good average performance. Now 
the water-tube boilers in the Wilson Line have nearly 
double this amount of heating surface. Thus, for 
example, the Nero has 5 square feet of heating surface 
per 1 horse-power. The Hero has 4°4 square feet; the 
Cameo and Orlando, with a surface of 4°4 square feet 
and 4°5 square feet, have given more trouble than any 
of the others, because, we are told, they were 
originally made too small for their work. If space 
were available the surface ought to be 6 square feet 
per horse-power. The Martello is the most econo- 
mical of all the ships. Mr. Hide tells us that 
any attempt to obtain more than one horse-power from 
5 i feet of surface, or to burn more than 18 Ib. of 
coal per foot of grate per hour, has been attended with 
loss of economy and trouble with the tubes next the fire. 
There are no fewer than nine large steamers of the 
Wilson Line now doing well with Babcock boilers. The 
lesson they teach is eminently satisfactory to us, because 
it confirms in the fullest way statements which, as we 
have said, we have repeatedly made, and which, we may 
add, have angered not a little more than one advocate of 
the water-tube boiler. 

The truth is that the water-tube boiler, like every other 
boiler, has its limitations. Unfortunately this truth is 

ut on one side. The Admiralty put it on one side. They 
attempted to get out of the Scotch boiler a duty of which 
it was wholly incapable. The result was total failure. 
Not because the boiler is a bad one, but because its limits 
were not recognised. It has been and is still almost 
impossible to persuade the water-tube boiler men that 
the limits of each and every type are very rigidly fixed 
indeed. The enthusiasm of inventors has carried them 
away. They have persuaded steam users that their 
boilers could do what was really impossible. The result 
has been failure, and the ruin of the reputation of the 
boiler. It is the old story—reason disappears in a mist 
of verbosity. The water-tube man persuades himself, 
and would persuade the world if he could, that a foot of 
heating surface in his boiler is at least as good as a foot 
in any other boiler. It is nothing of the kind. The water- 
tube boiler is a very excellent steam generator; but to 
make the most of it we must fully understand, not what 
it can do, but what it cannot do. Even when it is as big 
as it must be, Mr. Wilson’s experience shows that it is 
better than the Scotch boiler—as much as £1500 to 
£2000 a year better in one ship, according to Mr. Wilson’s 
figures. He is content to save 50 tons; the indiscrimi- 
nate advocate of the system would save 100 tons, with 
the result that the boilers would be turned out of the ship 
in six months. The water-tube system has suffered in- 
finitely more from its friends than from its enemies. 


THE GERMAN COAL TRADE CRISIS. 


Tue official announcement that the German Govern- 
ment has resolved to grant greater facilities for the 
importation of coal from other countries can scarcely be 
regarded with any surprise by those who have followed 
the course of events in industrial matters in Germany 
during the past year, although it is questionable whether 
the present is the most opportune time for Germany to 
arrive at a decision in mon. 4 to obtaining increased sup- 
plies of fuel from England, Belgium, and Austria. A 
dearth of coal first seriously became manifest nearly 
twelve months ago ; and during the course of the present 
year the position both in Rhenish- Westphalia and Silesia 
—in fact, throughout the whole of Germany—became 
accentuated, and large and small consumers alike did 
not know how to secure delivery of coal to meet their 
respective requirements. During all this time the 
critical state of affairs was known to the Govern- 
ment; but as no steps were taken to remedy the 
shortage of supplies, it was at last suggested 
at a meeting of Chambers of Commerce held at 
Cologne at the beginning of June, that the Govern- 
ment should be specifically invited to intervene for the 
protection of the interests of consumers. A resolution 
proposedto this effect was, however, not carried ; but in 
the meantime further representations have been made 
which appear to have resulted in the decision at once to 
introduce on the Prussian State Railways a raw material 
tariff to continue in force for at least two years, whilst 
negotiations with the other German railways are in pro- 
gress with a view to uniform action being taken in the 
matter. It has already been suggested that it is doubt- 
ful whether the present moment is the best time for 
introducing lower railway rates for the transport of coal 
from other countries. If reduced rates had been brought 
into operation a few months ago, the concession would 
doubtless have been of incalculable advantage to the 
many manufacturers who were unable to obtain sufficient 
supplies of coal either from the pits or the merchants, as 
the case might be. As it is, the extreme pinch ex- 
perienced by consumers seems to have been partly 
overcome; and whatever benefits may be derived from 
more favourable railway rates will be less appreciated 
now than they would have been if a lower tariff had been 
adopted a few months ago. 

In this connection it is remarkable to find—and this 
will not be without its effect upon the native supplies 
of coal available for German consumption—that a con- 
siderable slackening of business activity has taken place 
in the Westphalian iron industry. Telegraphing from 
Dortmund on the 7th inst., a trade correspondent states 
that it is no longer a secret, and is now also more or 
less admitted by the works, that the receipt of new orders 
has largely diminished, and that notwithstanding the 
existence of previously booked orders, the ironworks, 
and specially the rolling mills, are less actively employed 
than hitherto. The large works at present find less 


or 9 ee in certain of their branches than in others; 
and the result is that some of the shifts are no longer 
being worked. As instances, the correspondent cites 
such well-known works as the Dortmund Union, the 
Hoerde Verein, and the Hoesch Steelworks. 


The 


position in Upper Silesia is not quite so unfavourable ; 
although the fact is remarked that the ironworks in that 
locality are no longer so vigorously engaged by far as in 
the spring of the year. Now it follows that if this down- 
ward tendency in Westphalia and Silesia continues there 
will either be thrown on the market coal that is not 
required by the iron industry, or the ironworks will have 
to accumulate stocks of fuel in readiness for an upward 
turning movement in the event of that taking place; 
but it is highly probable that, except in the case of long 
contracts, a certain amount of coal will be released for 
sale on the open market in consequence of the slacken- 
ing of the iron trade. 

It is noteworthy that the coal famine which has 
prevailed for so many months in Germany is solely due 
to the operation of the economic law of supply and 
demand. The coal mines, whether situated in West- 
phalia or Upper Silesia, have simply been unable to meet 
the heavy demands made upon them by consumers 
throughout the country. Indeed, it is calculated that if 
20,000 additional miners had been available a little time 
ago, employment could have been provided for them in 
the Westphalian district alone ; but the dearth of coal has 
only been equalled by the dearth of mining labour. The 
coal mines have been taxed to their fullest extent, and in 
order to meet the demand as far as possible, the men who 
are usually engaged in driving headings and other pre- 
paratory operations for new workings have been diverted 
from their duties to those of producing coal in conjunction 
with the ordinary miners. By this and other means the 
collieries have been able to place at the disposal of con- 
sumers during the first seven months of this year 4°8 
million tons of coal, or 9°7 per cent. in excess of the 
quantity raised during the corresponding period of 1899. 
Notwithstanding this large increase in the production, the 
larger imports of coal from England, and the refusal by 
the Westphalian Coal Syndicate of renewal orders at 
higher prices for coal for the Danish and the Roumanian 
railways, it has been impossible to cope with the large 
demand experienced for many months past. In contra- 
distinction to this increase in supplies is to be recorded a 
reduction in the imports of lignite from Bohemia to the 
extent of 1,000,000 tons, this being due to the strike that 
prevailed in that part of Austria some time ago. 

The Rhenish - Westphalian coal syndicate, which 
represents coalowners employing 190, miners, and 
producing 125,000 tons of coal daily, has been blamed to 
some extent for the scarcity of coal, and for having pro- 
moted the export trade at the expense of inland con- 
sumers. The syndicate, however, declines to accept the 
responsibility for the position, and denies that the 
interests of home industries have been made to suffer 
for the benefit of exporting coal. However this may be, 
there can be no question that, apart from the coal 
syndicate, the so-called coal famine has been worked for 
all it has been worth. Those consumers whose supplies 
have not been safeguarded by long contracts with the 
syndicate or the merchants have in numerous cases, 
especially in Upper Silesia, fallen a prey to the tactics of 
certain middlemen, who have supplied as little coal as 
possible, and at as high a price as has been obtainable. 
In other cases consumers in their anxiety to secure 
delivery, made high offers for supplies, and have 
thus given the cue to merchants to stand firmer and 
demand even higher prices. It is little wonder, 
then, that the Government, even at this late hour, 
should feel constrained to intervene, with a. view 
to remedying the position by paving the way for the 
introduction of larger imports from other countries. 
It was thought that the Government in the measures to 
be adopted, would reduce the rates on the State Railways 
for the carriage of imported coal and increase the tariff 
for the transport of German coal for export purposes, if, 
indeed, the export of coal was not entirely prohibited. 
As already mentioned, the Government has only decided 
to introduce a raw material tariff for imported fuel, but 
the question of interdicting the export of German coal is. 
officially stated to be entirely excluded, partly in conse- 
quence of definite clauses in the commercial treaties, and 
partly owing to the existence of the most favoured nation 
clause of treatment in relation to many foreign States. 
It is probable that the remedy now being introduced will 
have the effect of assisting in overcoming all difficulties 
incidental to the scarcity of coal. Time will show 
whether this will be the case. It will also demonstrate 
whether the present measure conceals another object 
than that at which it professes to aim. 


INCANDESCENT GAS LIGHTING. 


Sir FREDERICK Mappin, Bart., M.P., chairman of the 
Sheffield United Gas Company, presided at the half-yearl 
meeting of shareholders on Tuesday afternoon at Sheffield. 
He said that the consumption of coal during the last six 
months had been 130,446 tons, and in consequence of the large 
advance in price the directors had been compelled to increase 
that of gas by 4d. per 1000 cubic feet. This advance, however, 
would not by any meansmeet the increased expenditure in coal. 
The increase in the consumption of gas is still going on, and 
up to the present time in this half-year the company had sold 
27,347,000 cubic feet more than for the corresponding period 
for last year. Sir Frederick regards the incandescent light as 
the most economical artificial light in the world, and as the 
Welsbach Company had lately reduced its prices for burners 
and mantles, he anticipated a largely-increased use of this 
illuminant. The outlook for gas undertakings, he thought, 
was exceedingly satisfactory. Mr. George Westinghouse, 
whose opinion might be relied on, believed that gas engines 
would be the most generally used prime-movers of the future. 
The British Westinghouse Electrical and Manufacturing 
Company, which had come to Manchester to make gas engines, 
believed that within a short time gas would be produced in 
England and sold at a price far below that which prevailed in 
any part of the world, and he quite endorsed that view. In 
Sir Frederick’s opinion, Parliament will in the near future pass 
a Bill enabling gas companies to have more liberty, and not 
requiring them to use the expensive coal and other enriching 
materials that were necessary at present to maintain 
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the existing standard of gas. If an alteration were made 
in the quality of gas, consumers would be compelled to 
use incandescent burners, whether they would or no. In 
Munich and Berlin electric arc lamps in the streets had been 
replaced by Welsbach lights, and in Liverpool, where the 
Corporation owned the electric light, they found it so expen- 
sive that they were having the streets lit with incandescent 

. The first legislative step in permitting the reduction in 
the quality of gas is the Bill obtained this year by the South 
Metropolitan Gas Company, enabling it to supply gas of 
14 candle-power instead of 16. The passing of this Bill, Sir 
Frederick thought, would be the nativity of a cheap and 
common-sense gas supply: The Sheffield Company’s naphtha- 
line troubles had again been very great, but not so great as 
last year. He believed they had now discovered the cause in 
the fact that the “foul mains” used for cooling the gas 
before it was sent out were placed inside the retort-houses at 
all their works. During the hot weather these mains had 
not the intended effect, as they cooled the gas very little, 
and, in the directors’ opinion, naphthaline was the result. 
They had only made this discovery within three weeks, but 
he felt confident that there would soon be an end to the 
naphthaline anxiety from which both the company and con- 
sumers had suffered. Dealing with the suggestion that the 
directors should introduce penny-in-the-slot meters for the 
benefit of the working classes, Sir Frederick replied that the 
Sheffield Company had more than 20,000 two-light meters, 
which were practically the same as slot machines. They had 
no Fs pra for the introduction of the slot system, and 
he did not seé that they were called upon to do it when the 
price of gas was so low. It was mentioned by one of the 
officials that where slot meters were used 9d. more per 1000ft. 
was charged for the gas than in the case of ordinary meters. 
We gather from all this that in Sheffield something is 
known, or believed to be known, about the future of gas, 
which is certainly not yet common property. dt is quite 
true that the incandescent light is a very good one, but con- 
siderable improvements in the making of mantles and the 
mode of using them have yet to come. In private houses 
the pilot lights produce a very disagreeable smell, and the 
blacking of ceilings is localised and intensified. That black- 
ing has little to do with soot from a flame, and depends on 
the temperature of the rising column of air. For street light- 
ing the wear and tear of mantles is very heavy. If any one 
could contrive a method of using the mantles upside down, 
an enormous improvement would be realised. Inverted gas 
— extremely successful. Why should not a mantle 
e added ? 


THE ATLANTIC RECORD. 


Is our impression for August 24th, page 125, we wrote at 
some length on the racing of Gerinan Atlantic liners. Within 
the last few days all previous performances have been beaten. 
On Tuesday, the 4th inst., the Hamburg-American Com- 
pany’s s.s. Deutschland left New York an hour and a-half 
after the Norddeutscher Lloyd s.s. Kaiser Wilhelm der 
Grosse, and arrived off Eddystone at 2.8 a.m. on Monday, 
after a passage of 5 days 7 hours 38 minutes, or at an average 
speed of 23°36 knots, the greatest distance run on one day 
being 549 miles. The Deutschland performed the voyage in 
4 hours 7 minutes less time than on the previous trip. The 
Kaiser Wilhelm der Grosse did the passage from Sandy Hook 
to Cherbourg, 3076 miles, in 5 days 17 hours 18 minutes, or 
at an average speed of 22°40 knots per hour, her best day’s 
run being 520 miles. The officers of both ships stoutly deny 
that there was any racing. In the words of the Thames 
steamboat captains summoned many years ago :— 

‘* We ain’t a racing where the craft are thickest, 
We're only trying which can go the quickest.” 
The success of the Deutschland must give pleasure to Mr. 
Howden, that ship’s boilers being fired on his system. The 
officers of the Kaiser Wilhelm der Grosse say that they would 
have done better had there been a head wind. The weather 
being calm, the furnaces lacked draught. This seems curious. 
A dozen huge wind cowls torn through even still air at 
25 miles an hour ought to have kept the stokeholds well 
supplied. It must be remembered that Mr. Howden’s 
— gives a cool fire-room, no heat being radiated from 
the ashpits, and a cool fire-room counts for a great deal 
when stokers are working within an inch of their lives. 


THE BRITISH ASSOCIATION AT BRADFORD. 


THE reports of the proceedings of the Mechanical 
Science Section include records of papers or announce- 
ments which have proved to be of great value, but they 
have not been of sufficiently frequent occurrence to justify 
great expectations at any one meeting. We need not 
therefore express any great disappointment when we 
admit that the titles of the papers as given in the pro- 
gramme mentioned last week raised hopes which have 
not been realised. 

The first paper, namely, that by Mr. Watson on the 
‘“‘ Bradford New Water Supply Works,” was interesting as 
a brief but well illustrated description of a big under- 
taking, but it does not introduce us to any remarkable 
advance on previous work of the kind. In the discussion 
upon it one of the few points of importance to the engineer 
was Mr. Deacon’s statement that in constructing bi 
masonry dams he had given up the use of Portlan 
cement, and was in preference using hydraulic lime, as it 
gave good results and permitted more continuous 
building. 

The second paper, that on the disposal of house refuse, 
by Mr. McTaggart, added some useful practical figures to 
the accumulating statistics regarding the fuel value of 
refuse burned in some modern forms of destructors. 
This paper we shall reproduce, and therefore need not 
dwell upon it here; but as papers of similar interest and 
usefulness, reference may be made to those of Mr. C. N. 
Russell, read at the last session of the Institution of Civil 
Engineers, and that of Mr. B. D. Healey read last May 
before the Society of Engineers. These papers dispel the 
exaggerated hopes as to calorific value of town refuse, and 
described the new forms of furnace and suitable boilers 
for obtaining 2 modest 11]b. or so of water evaporation 
per lb. of refuse. 

The first paper read on the second day of the meeting 
was on “ Resistance to Road Traction,” but this paper 
contained nothing new, and was only preparatory to the 
application for a grant from the Association for carrying 


out experiments on the subject with new apparatus to be 
made. The discussion on the paper turned chiefly on the 
importance and necessity for improved maintenance of 
ordinary roads, not only for mechanically-propelled 
vehicles and traction engines, but for all purposes. 

On the allied subject, but not on the same day, a paper 
was read by Mr. A. Mallock, the title of which was 
Measurement of Tractive Force, Resistance, and 
acceleration of Trains.” It described some experiments 
recently made on electric and other railways to deter- 
mine their forces. The appliance used was a short 
pendulum whose free vibrations are damped, and which 
when suspended on the moving body hangs in the direc- 
tion which is the resultant of gravity and the acceleration 
which the body at the time experiences ; hence the angle 
which such a pendulum makes with the vertical gives 
the measure of the accelerations at each instant. The 
pendulum was arranged so as to record its position on 
uniformly moving paper, on which at the same time 
seconds were marked by un electric clock, and a contact 
marker, worked from one of the wheels of the carriage, 
caused a second pen to record each revolution performed 
by the wheel. The diagram thus obtained gives a direct 
measure of the speed and acceleration of the carriage. 
Mr. Mallock also showed that pendulum observations, 
combined with a record of speed and power supplied, 
offer a simple means of determining the resistance to, 
and efficiency of, electric or other kinds of motor 
vehicles. 

Mr. A. T. Walmisley read a paper, ‘The Use of Ex- 
panded Metal in Concrete,” the gist of which was that 
expanded metal imbedded in slabs and other forms of 
concrete gave, when inserted at the best distance from 


which are suspended by a double articulation from the 
trolley wheel axle. The exterior magnetic field revolves 
on the axle of the armature by means of brackets with 
ball bearings. When in movement it causes the fibre 
pulleys E to revolve, and consequently the trolley wheels 
G, thus propelling the trolley in whatever direction is 
desired. The object of the bolts v and the suspension 
rings 7 is to regulate the friction. The flexible cable also 
contains a sixth wire, by means of which the driver can 
control the magnetic brake on the trolley as and when 
desired. The flexible cable consists altogether of six 
conductors—two main conductors supplying the con- 
tinuous current to the motor of the vehicle ; three small 
conductors conveying current to the three-phase motor M ; 
and one small conductor controlling the magnetic brake 
on the trolley. The system can be cheaply and quickly 
installed, and_should a certain district not prove suffi- 
ciently remunerative, the whole of the plant can bs 
removed in a short time and used elsewhere. 

Other papers read on Monday included two on the 
Manchester and Liverpool proposed express on the so- 
called mono-rail system. One paper was by Sir W. 
H. Preece, and the other referring particularly to the 
brakes and signals necessary for the system, was by Mr. F’. 
J. Behr. The papers did not tell much that was not already 
known concerning this proposed special line. The perma- 
nent way is to be similar to but heavier than the Lartigue 
line from Listowel to Ballybunnion, described in our 
columns in 1888. Sir William Preece seems inclined to 
be optimistic about it. He said “ the main principle is 
the suspension of the coaches on a single elevated rail, so 
that their centres of gravity are below the rail. Each 
coach sits the rail like a saddle. The rail is fixed on 
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the neutral axis of the mass, a higher result per pound of 
metal used than any other form of metal insertion. 

Mr. J. B. C. Kershaw read a paper on “The Cost of 
Power by Steam, Water, and Gas,” and gave six tables 
containing details of sixty-five actual or estimated costs 
per horse-power year of 8760 hours. To this paper we 
may refer in another issue. 

Mr. J. G. Aldridge, A.M.I.C.E., read a paper describing 
a system of working omnibuses electrically by means of 
current supplied from an overhead wire, carried on posts 
or brackets along the side of streets and roads. The 
system is at work in France with omnibuses weighing 
three tons. Instead of anything of the nature of a fishing- 
rod used on tramcars, a flexible connection from the 
overhead wire is used, and this is kept sufficiently taut 
at whatever angle extended by means of a trolley to 
which it is attached, and which is propelled along the 
wire by a small simple motor. By this method the 
author claims that advantages of the independent vehicle 
are secured, and the objectionable street tramrails not 
required. The annexed engraving illustrates the trolley 
used on the line working on this system. In this 
two trolley wheels G act as rolling contacts on the 
positive and negative conductors. Two fibre pulleys E 
are fitted on the same axle as the trolley wheels, and 
revolved by friction with the motor M. The three-phase 
electromotor M is driven by a three-phase current gene- 
rated by the motor of the vehicle, so that the trolley 
ceases to pull on the flexible conductor when the omnibus 
stops. 

At F is an electro-magnetic brake, consisting of four 
shoes f, acting on the periphery of the motor. Two 
spiral springs 7, regulated by means of nuts v, provide 
for the elastic suspension of the motor. S is a double 
framework, which serves also as a conductor of current 
between the trolley and the motor of the vehicle. All 
the joints are ball joints. A sleeve C receives the flexible 
‘cable going to the vehicle. This sleeve is attached to 
the framework § by a ball joint. The motor M consists 
of a fixed central armature, supported by two brackets, 


GERIN TROLLEY 


being light rails against which guide wheels roll. Derail- 
ment on such a structure is impossible, and curves of 
comparatively small radius can be passed with safety at 
high speeds. Vibrations and noise will be reduced, and 
travelling will be conducted with greater comfort than at 
present. It is proposed to fix the generating station mid- 
way at Warrington, and to transmit the electric energy at 
high-pressure—10,000—volts to each terminal station. 
There would be sub-stations along the line at distances 
apart of four miles where the 10,000 volts would be 
brought down to 1000, at which pressure it would be 
picked up by the motors on the coach. The speed which a 
train canacquire ona railway depends on the power that can 
be continuously applied at the tread of the driving wheel. 
Electricity enables the engineer to apply instantaneously 
to light loads a power which steam cannot supply. 
Hence speeds are possible with electricity which are 
unattainable with steam. A coach weighing 45 tons can 
easily and quickly attain 110 miles an hour. 1600 horse- 
power will accelerate the coach so as to attain this speed 
in 110 seconds, and 500 horse-péwer will maintain this 
speed on the level. Electricity has two advantages over 
steam. It enables us to obtain an acceleration of 1}ft. 
per second, which is virtually the limit that can be ob- 
tained without causing discomfort to the passengers; 
and, secondly, it applies a continuous and constant 
torque ins of the variable one due to the reciprocating 
action of the ordinary steam locomotive. Hence it not 
only enables us to maintain high speeds on long through 
lines like the proposed Manchester and Liverpool 
Express, but if enables us to attain high speeds with 

ter rapidity on short lines having frequent stop 8, 
ike the metropolitan railways of London, and thus 
increase the capacity of the line for traffic. The chief 
causes of accident on ordinary railways, viz., collision, 
derailment, points, and the human error of the signalman, 
will be removed from lines. Hence travelling will be 
much safer.” 


Without any wish to criticise adversely, we must say 
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that no reasons have yet been given in support of this 
three or five-rail trestle system which alter the opinions 
we have expressed concerning the Lartigue railway above 
mentioned. 

Mr. W. Dawson, deputy city surveyor of Bradford, 
read a paper on “ t Tramway Construction,” in 
which he described the Demerbe system of tramline as 
used in Bradford. The system is described in the paper 
as consisting of a hollow trough rail, and the fish-plate is 

laced inside under the ends of the rails and exactly fits 
its contour, the point of application being immediately 
under the head of the rail. As the holes in the fish-plates 
and rails are cut at different depths, when the cotters are 
driven in the fish-plate is forced close up to the underside 
of the rail. The ends of the cotters are then clinched 
against the side of the rail, and are thus fixed and pre- 
vented by any possibility from working loose. The rail 
when laid in position in the carriageway is completely 
filled, by means of specially-designed tools, with concrete 
composed of four parts of }in. unscreened granite shingle 
to one part of Portland cement. The tie-bars used in the 
Demerbe system are flat, and the use of screw ends, nuts, 
and bolts isavoided. The rail is inserted into two oblique 
grooves, one of which is cut so as to fit exactly the outer 
side of the rail, whilst the other is wider, so as to facilitate 
the introduction of the inner side of the rail. In the 
space which is left a wedge of soft steel a little smaller 
ps the opening it has to fit is inserted and driven up. 

There are in Bradford 40} miles of tramways, of which 
364 miles are laid on the girder system, with rails weigh- 
ing 105 1b. per yard, and fish-plates -weighing 801b. per 
pair. There are four miles of Demerbe tramway, con- 
structed of rails weighing 704 Ib. per yard, and fish-plates 
weighing 51} 1b. each, and the Corporation have further 
in course of construction an additional 10} miles of tram- 
way, which they are putting down on the Demerbe system. 
The detailed cost per yard of single track, on the two 
systems, based on the price of materials delivered 
at Bradford, is as follows:—Demerbe system: Rails, 
10s. 7°9d.; fish-plates, 9°4d.; tie-bars, 1s. 6°8d.; wedges, 
1-4d.; cotters, 7*1d.; track labour, including curve, 2s.6°0d.; 
rails, &c., carting, 1°1d.; packing rails, labour, 11°0d.; 
sin. unsereened granite shingle, 1s. 0:0d.; cement, 11°5d.; 
team labour, 3°2d.; total, 19s. 5:4d. Girder system: 
Rails, 15s. 11°2d.; fish-plates, 1s. 8°8d.; Marshall's 
patent joints, 9°9d.; bolts and nuts, 5:4d.; side plates, 
ls. 0°3d.; tie-bars, 2°8d.; unscreened granite shingle, 
4d.; cement, 5°1d.; labour, packing rails, 3°6d.; road 
scrapings, for plastering rails, 0°6d. ; track labour, 1s. 3d.; 
team labour, 1°6d.; sole-plates, punching, 1°9d.; black- 
smith’s work, 1°3d.; repairs to punches, 1°9d.; total, 
£1 3s.1:4d. Although the first cost of the Demerbe 
track is less than the girder track, this point is not the 
most important. There is the cost of maintenance to 
consider, and, judging from the condition of the Demerbe 
track in Leeds-road after six years’ wear and tear, it does 
not appear that any repairs will ever be necessary during 
the life of the rail once it is properly laid. This life Mr. 
Watson estimates at about twenty years, whilst the girder 
rail has to be renewed in sixteen years. 

The work of the day concluded with a paper on “A 
Combination Integrating Wattmeter and Maximum De- 
mand Indicator,” by Mr. T. Barker, and a paper on 
“The Design and Location of Generating Stations,” by 
Mr. A. H. Gibbings. Professor Sylvanus Thomson also 
gave a small paper on ‘‘ The Large Dynamos at the Paris 
Exhibition.” 


THE BRITISH ASSOCIATION.—SECTION A. 
I’residential Address by Mr. JoserH Larmor, M.A., D.Sc., F.R.S. 
(Concluded from page 235.) 

ON this plan of making the aéther the essential factor in the 
transformation of energy as well as its transmission across space, 
the material atom must be some kind of permanent nucleus that 
retains around itself an aéthereal field of physical influence, such 
as, for example, a field of strain. Wecan recognise the atom only 
through its interactions with other atoms that are so far away from 
it as to be practically oo systems; thus our direct 
a of the atom will be confined to this field of force 
which belongs to it. Just as the exploration of the distant field of 
magnetic influence of a steel magnet, itself concealed from view, 
cannot tell us anything about the magnet except the amount and 
direction of its moment, soa practically complete knowledge of the 
field of physical influence of an atom might be expressible in terms 
of the numerical values of a limited number of physical moments 
associated with it, without any revelation as to its essential 
structure or constitution being involved. This will, at any rate, be 
the case for ultimate atoms if, as is most likely, the distances at 
which they are kept apart are large compared with the diameters 
of theatomic nuclei ; it, in fact, forms our only chance for penetrating 
to definite dynamical views of molecular structure. So long as we 
cannot isolate a single molecule, but must deal observationally with 
an innumerable distribution of them, even this kind of knowledge 
will be largely confined to average values. But the last half-century 
has witnessed the successful application of a new instrument of re- 
search, which has removed in various directions the limitations 
that had previously been piaced on the knowledge to which it was 
possible for human effort to look forward. The spectroscope has 
created a new astronomy by revealing the constitutions and the 
unseen internal motions of the stars. Its power lies in the fact 
that it does take hold of the internal relations of the individual 
molecule of matter, and provide a very definite and detailed, 
though far from complete, analysis of the vibratory motions that 
are going on in it; these vibrations being in their normal state 
characteristic of its dynamical constitution, and in their deviations 
from the normal giving indications of the velocity of its move- 
ment and the physical state of its environment. Maxwell long ago 
laid emphasis on the fact that a physical atomic theory is not com- 
petent even to contemplate the vast mass of potentialities and 
correlations of the and the future, that biological theory has to 
consider as latent in a single organic germ containing at most only 
a few million molecules. On our present view we can accept his 
position that the properties of such a body cannot be those of a 
‘purely material system,” provided, however, we restrict this 
phrase to apply to physical properties as here defined. But an 
exhaustive discovery of the intimate nature of the atom is beyond 
the scope of physics ; questions as to whether it must not necessarily 
involve in itself some image of the complexity of the organic 
structures of which it can form a correla’ part must remain a 
subject of speculation outside the domain of that science. It might 
be held that this conception of discrete atoms and continuous aéther 
really stands, like those of space and time, in intimate relation with 
our modes of mental apprehension, into which any consistent picture 


of the external world must of necessity be fitted. In any case it 
would involve abandonment of all the successful traditions of our 
subject if we ceased to hold that our analysis can be formulated in 
a consistent and complete manner, so far as it goes, without bei 
necessarily an exhaustive account of phenomena that are beyon 
our range of experiment. Such phenomena may be more closely 
defined as those cc ted with the processes of intimate combina- 
tion of the molecules ; they include the activities of organic beings 
which all seem to depend on change of molecular structure. 

If, then, we have so small a hold on the intimate nature of matter, 
it will appear all the more striking that physicists have been able 
precisely to divine the mode of operation of the intangible aéther, 
and to some extent explore in it the fields of physical influence of 
the molecules. On consideration we recognise that this knowledge 
of fundamental physical interaction has been reached by a compara- 
tive process. he mechanism of the propagation of light could 
never have been studied in the free aéther of s alone. It was 
possible, however, to determine the way in which the characteristics 
of optical propagation are modified, but not only transformed, when 
it takes place in a transparent material y instead of empty 
space. he change, in fact, arises on account of the aéther being 
entangled with the network of material molecules ;_ but i 
as the length of a single wave of radiation covers th ds of these 
molecules, the wave-motion still remains uniform and does not lose 
its general type. A wider variation of the experimefital conditions 
has been provided for our examination in the case of those sub- 
stances in which the phenomenon of double refraction pointed to a 
change of the aéthereal properties which varied in different direc- 
tions ; and minute study of this modification has proved sufficient 
to guide to a consistent appreciation of the nature of this change, 
and therefore of the mode of aéthereal propagation that is thus 
altered. In the same way, it was the study and development of 
the manner in which the laws of electric phenomena in material 
bodies had been unravelled by Ampére and Faraday that guided 
Faraday, himself, and Maxwell—who were im with the view 
that the atther was at the bottom of it all—in their progress towards 
an application of similar laws to aéther devoid of matter, such as 
would complete a scheme of continuous action by consistently inter- 
connecting the niaterial bodies and banishing all untraced 
interaction across empty space. Maxwell, in fact, chose to finally 
expound the theory by ascribing to the aiéther of free spacea 
dielectric constant and a magnetic constant of the same types as 
had been found to express the properties of material media, thus 
extending the seat of the —— to all space on the plan of 
describing the activity of the aéther in terms of the ordinary electric 
ideas. The converse mode of development, starting with the free 
aéther under the directly dynamical form which has been usual in 
physical optics, and introducing ‘the i of the material atoms 
through the electric charges which are involved in their constitu- 
tion,* was hardly employed by him ; in part, perhaps, because, 
owing to the necessity of correlating his theory with existing electric 
knowledge and the mode of its expression, he seems never to have 
— the stage of moulding it into a completely deductive 

orm. 

The dynamics of the aéther, in fact the recognition of the exist- 
ence of an aéther, has thus, as a matter of history, been reached 
through study of the dynamical phenomena of matter. When the 
dynamics of a material system is worked up to its purest and most 
general form, it becomes a formuiation of the relations between the 
succession of the configurations and states of motion of the system, 
the assistance of an independent idea of force not being usually 
required. We can, however, only attain to such a compact state- 
ment when the system is self-contained, when its motion is not 
being dissipated by agencies of frictional type, and when its connec- 
tions can directly specified by mach geometrical relations 
between the co-ordinates, thus excluding such mechanisms as rolling 
contacts, e course of the system is then in all cases determined 
by some form or other of a single fundamental property, that any 
alteration in any small portion of its actual course must produce an 
increase in the total ‘‘ action” of the motion. It is to be observed 
that in employing this law of minimum as regards the action 
expressed as an integral over the whole time of the motion, we no 
more introduce the future course as a determining influence on the 
present state of motion than we do in drawing a straight line from 
any point in any direction, although the length of the line is the 
minimum distance between its ends. In drawing the line piece by 

jiece we have to make tentative excursions into the immediate 

uture in order to adjust each element into straightness 
with the previous element; so in tracing the next stage of the 
motion of a material system we have similarly to secure 
that it is not given any such directions as would unduly 
increase the action. But whatever views may be held as to the 
ultimate significance of this principle of action, its importance 
not only for mathematical analysis, but as a guide to physical 
exploration, remains fundamental. When the principles of the 
dynamics of material systems are refined down to their ultimate 
common basis, this principle of minimum is what remains. Hertz 
preferred to express its contents in the form of a principle of 
straightness of course or path. It will be recognised, on the lines 
already indicated, that this is another mode of statement of the 
same fundamental idea; and the general equivalence is worked out 
by Hertz on the basis of Hamilton’s development of the principles 
of dynamics. The latter mode of statement may be adaptable so 
as to avoid the limitations which restrict the connections of the 
system at the expense, however, of introducing new variables ; if, 
indeed, it does not introduce gratuitous complexity for purposes of 
physics to attempt to do this. However these questions may 
stand, this prinviple of straightness or directness of path forms, 
wherever it applies, the most general and comprehensive formula- 
tion of purely dynamical action ; it involves in itself the complete 
course of events. In so far as we are given the algebraic formula 
for the time-integral which constitutes the action, expressed in 
terms of any suitable co-ordinates, we know implicitly the whole 
dynamical constitution and history of the system to which it 
applies. Two systems in which the action is expressed by the 
same formula are mathematically identical, are physically precisely 
correlated, so that they have all dynamical properties in common. 
When the structure of a dynamical system is largely concealed 
from view, the safest and most direct way towards an exploration 
of its essential relations and connections, and, in fact, towards 
answering the prior question as to whether it is a purely dynamical 
— at all, is through this order of ideas. e ultimate test 
that a system is a dynamical one is not that we shall be able to 
trace mechanical stresses throughout it, but that its relations can 
be in some way or other consolidated into accordance with this 
principle of minimum action. This definition of a dynamical 
system in terms of the simple principle of directness of path may 
conceivably be subject to objection as too wide ; it is certainly not 
too narrow; and it is the conception which has naturally been 
evolved from two centuries of study of the dynamics of material 
bodies. Its very t generality may lead to the objection that 
we might completely formulate the future course of a system in its 
terms, without having obtained a working familiarity with its 
details, of the kind to which we have become accustomed in the 
analysis of simple material systems ; but our choice is at present 
between this kind of formulation, which is a real and essential one, 
and an empirical description of the course of phenomena combined 
with explanations relating to more or less isclated gronps. The 
list of great names, including Kelvin, Maxwell, Helmholtz, that 
have been associated with the employment of the principle for the 
elucidation of the relations of deep-seated dynamical phenomena, 
ot a — guarantee that we shall do well by making the most of 

is clue. 

Are we then justified in treating the material molecule, so far as 


* In 1870 Maxwell, while admiring the breadth of the theory of Weber, 
which is virtually based on atomic ee combined with action at a 
distance, still ed it as irreconcileable with his own th , and left 


to the future the question as to why “ theories meee t so fundamen- 
tally opposed should have so large a field of truth common to both.”— 
“Scientific Papers,” ii., p. 225. 


revealed by the pe, as a dynamical system coming under 
this specification! Its intrinsic energy is certainly permanent and 
not subject to dissipation ; otherwise the molecule would gradually 
fade out of existence. The extreme precision and regularity of 
detail in the spectrum shows that the vibrations which produce it 
are exactly synchronous, whatever be their amplitude, and in so 
far resemble the vibrations of small amplitude in material systems. 
As all indications point to the lecule being a system in a state 
of intrinsic motion, like a vortex ring, or a stellar system in 
astronomy, we must consider these radiating vibrations to take 
place around a steady state of motion which does not itself radiate, 
not around a state of rest. Now not the least of the advantages 
by the action principle, as a foundation for theoretical 
physics, is the fact that its statement can-be adapted to systems 
involving in their constitution steady motions of this 
kind, in such a way that only the variable motions superposed on 
them come into consideration. The possibilities as regards physical 
correlation of thus introducing permanent motional states as well 
rmanent structure into the constitution of our dynamical systems 
ave long been emphasised by Lord Kelvin* ; the effective adapta- 
tion of abstract dynamics to such systems was made independently 
by Kelvin and Routh about 1877 ; the more recent exposition of the 
theory by Helmholtz has directed general attention to what is un- 
doubtedly the most significant extension of dynamical analysis which 
has taken place since the time of Lagrange. ; 

Returning to the molecules, it is now verified that the action 
principle forms a valid foundation throughout electrodynamics and 
optics ; the introduction of the aéther into the system has not 
affected its application. It is therefore a reasonable hypothesis 
that the principle forms an allowable foundation for the dynamical 
analysis of the radiant vibrations in the systems formed by a single 
molecule and surrounding aéther ; and the knowledge which is now 
accumulating, both of the orderly grouping of the lines of the 
spectrum and of the modifications impressed on these lines by a 
magnetic field or by the density of the matter immediately 
surrounding the vibrating molecule, can hardly fail to be fruitful 
for the dynamical analysis of its constitution. But letit be repeated 
that this analysis would be complete when a formula for the 
dynamical energy of the molecule is obtained, and would go no 
deeper. Starting from our definitely limited definition of the 
nature of a dynamical system, the blem is merely to correlate 
the observed relations of the peri of vibration in a molecule, 
when it has come into a steady state as regards constitution and is 
not under the influence of intimate encounter with other molecules, 

It may be recalled incidentally that the generalised Maxwell- 
Boltzmann principle of the equable distribution of the acquired 
store of kinetic energy of the molecule, among its various possible 
independent types of motion, is based directly on the validity of 
the action principle for itsdynamics. Inthe demonstrations usually 
offered the molecule is considered to have no permanent or consti- 
tutive energy of internal motion. It can, however, be shown, by 
use of the generalisation aforesaid of the action principle that no 
discrepancy will arise on that account. Such intrinsic kinetic ~—- 
virtually adds on to the potential energy of the system ; and the 
remaining or acquired part of the kinetic energy of the molecule 
may be made the subject of the same train of reasoning as before. 

Let us now return to the general question whether*our definition 
of a dynamical system may not be too wide. As a case in point, 
the single principle of action has been shown to provide a definite 
and sufficient basis for electro-dynamics ; yet when, for example, 
one armature of an electric motor pulls the other after it without 
material contact, and so transmits mechanical power, no connection 
between them is indicated by the principle such as could by virtue 
of internal stress transmit the pull. The essential feature of the 
transmission of a pull by stress across a medium is that each element 
of volume of the medium acts by itself, independently of the other 
elements. The stress excited in any element depends on the strain 
or other displacement occurring in that element alone ; and the 
mechanical effect that is transmitted is considered as an extraneous 
force applied at one place in the medium, and passed on from element 
to element through thesé internal pressures and tractions until it 
reaches another place. We have, however, to consider two atomic 
electric charges as being themselves some kind of strain configura- 
tions in the aéther ; each of them already involves an atmosphere 
of strain in the surrounding aéther which is part of its essence, and 
cannot be considered apart from it ; each of them essentially 
pervades the entire space, though on account of its invariable 
character we consider it asa unit. Thus we appear to be debarred 
from imagining the aéther to act as an elastic connection which is 
merely the agent of transmission of a pull from the one nucleus to 
the other, because there are already stresses belonging to and con- 
stituting an intrinsic part of the terminal electrons, which are 
distributed all along the medium. Our action criterion of a 
dynamical system, in fact, allows us to reason about an electron as 
a single thing, notwithstanding that its field of energy is spread 
over the whole medium ; it is only in material solid bodies, and in 
problems in which the actual sphere of a action of the 
molecule is small compared with the smallest element of volume 
that our analysis considers, that the familiar idea of transmission of 
force by simple stress can apply. Whatever view may ultimately 
commend itself, this question is one that urgently demands decision. 
A very large amount of effort has been expended by Maxwell, 
Helmholtz, Heaviside, Hertz, and other authorities in the attempt 
to express the mechanical phenomena of electrical action in terms 
of a transmitting stress. The analytical results up to a certain 
point have been promising, most strikingly so at the beginning, 
when Maxwell established the mathematical validity of the way 
in which Faraday was accustomed to represent to himself the 
mechanical interactions across space, in terms of a tension along the 
lines of force equilibrated by an equal pressure preventing their 
expansion sideways. According to the views here developed, that 
ideal is an impossible one; if this could be established to general 
satisfaction the field of theoretical discussion would be much 
simplified. 

This view, that the atom of matter is, so far as regards oe tp 
actions, of the nature of a structure in the aéther involving an 
atmosphere of aéthereal strain all around it, not a small we of 
which exerts direct actions at a distance on other atoms - 
ing to extraneous laws of force, was practically eve, to the 
eighteenth century, when mathematical physics was modelled on the 
Newtonian astronomy and dominated by its splendid success. The 
scheme of material dynamics, as finally compactly systematised 
~~ Lagrange, had therefore no direct relation to such a view, 
although it has proved wide enough to include it. The remark 
has often been made that it is aeegees owing to Faraday’s mathe- 
matical instinct, combined with his want of acquaintance with the 
existing analysis, that the modern theory of the atther obtained a 
start from the electric side. Through his teaching and the weight 
of his authority, the notion of two electric currents exerting their 
mutual forces by means of an intervening medium, ioseat of by 
direct attraction across space, was at an early period firmly 
in this country. In 1845 Lord Kelvin was already mathematically 
formulating, with most suggestive success, continuous elastic con- 
nections by whose strain the fields of activity of electric currents 
or of electric distributions could be illustrated ; while the exposi- 
tion of Maxwell’s interconnected scheme, in the earlier form in 
which it relied on concrete models of the electric action, goes 
almost. to 1860. Corresponding to the two physical ideals of 
isolated atoms exerting attraction at a distance, and atoms opera- 
ting by atmospheres of aé'thereal strain, there are, as already indi- 
cated, two different developments of dynamical theory. The 
original Newtonian equations of motion determined the course of 
a system by expressing the rates at which the velocity of each of 
its small parts or elements is changing. This method is still full 
applicable te those problems of gravitational astronomy in which 
dynamical explanation was first successful on a grand scale, the 
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planets being treated as point-masses, each ‘subject to the gravita- 
tional attraction of the other bodies. But the more recent deve- 
lopment of the oe of complex systems depends on the fact 
that analysis has been able to reduce within manageable limits the 
number of varying quantities whose course is to be explicitly 
traced, through taking advantage of those internal relations of the 
parts of the ~ agg that are invariable, either geometrically or dyna- 
mically. Thus, to take the simplest case, the dynamics of a 
solid body can be confined to a discussion of its three 
components of translation and its three components of rota- 
ion, instead of the motion of each element of its mass. With 
the ber of indep t co-ordinates thus diminished, when the 
initial state of the motion is specified the subsequent course of the 
complete system can only be traced ; but the course of the changes 
in any part of it can be treated in relation to the motion of the sys- 
tem asa whole. It is just this mode of treatment of a system as 
a whole that is the main characteristic of modern physical analysis, 
The way in which Maxwell analysed the interactions of a system 
of linear electric currents, previously treated as if each were made 
up of small independent pieces or elements, and accumulated the 
evidence that they formed a single dynamical system, is a 
trenchant example. The interactions of vortices in fluid form a 
very similar problem, which # of special note in that the consti- 
tution of the system is there completely known in advance, so that 
the two modes of dynamical exposition can be compared. In this 
case the older method forms independent equations*for the motion 
of each material element of the fluid, and so requires the intro- 
duction of the stress—here the fluid pressure—by which dynamical 
effect is passed on to it from the surrounding elements, it corre- 
sponds to a method of contact action. But Helmholtz opened up 
new ground in the abstract dynamics of continuous media when 
recognised—after Stokes—that, if the distribution of the velocity 
of spin at those places in the fluid where.the motion is vortical be 
assigned, the motion in every part of the fluid is therein kine- 
matically involved: This, combined with the theorem of Lagrange 
and Cauchy, that the spin is always confined to the same portions 
of the fluid, formed a starting point for his theory of vortices 
which showed how the subsequent course of the motion can be 
ascertained without consideration of pressure or other stress. 

The recognition of the permanent state of motion constituting a 
vortex ring as a determining agent as regards the future course 
of the system was, in fact, justly considered by Helmholtz as one of 
his greatest achievements. The principle had entirely eluded the 
attention of range and Cauchy and Stokes, who were the 
pioneers in this fundamental branch of dynamics, and had virtually 
prepared all the necessary analytical material for Helmholtz’s use. 
The main import of this advance lay, not in the assistance which 
it afforded to the development of the complete solution of special 
problems in fluid motion, but in the fact that it constituted the 
discovery of the types of permanent motion of the system, which 
could combine and interact with each other without losing their 
individuality,* i each of them pervaded the whole field. 
‘This rendered possible an entirely new mode of treatment ; and 
mathematicians who were accustomed, as in astronomy, to aim 
directly at the determination of all the details of the special case 
of,motion, were occasionally slow to apprehend the advantages of 
a procedure which stopped at formulating a description of the 
nature of the interaction between various typical groups of motions 
into which the whole disturbance could be resolved. : 

The new train of ideas introduced into — by Faraday was 
thus consolidated and emphasised by Helmholtz’s investigations of 
1858 in the special domain of hydrodynamics. In illustration let 
us consider the fluid medium to be pervaded by permanent vortices 
circulating round solid rings as cores, the older method of analysis 
would form equations of motion for each element of the fluid, 
involving the fluid pressure, and by their integration would deter- 
ming the distribution of pressure on each solid ring, and thence 
the way it moves. This method is hardly feasible even in the 
simplest cases. The natural plan is to make use of existing 
simplifications by regarding each vortex as a permanent reality, 
and directly attacking the problem of its interactions with the 
other vortices. The energy of the fluid arising from the vortex 
motion can be expressed in terms of the positions and strengths of 
the vortices alone; and then the principle of action, in the 
generalised form which includes steady motional configurations, 
as well as constant material configurations, affords a method 
of deducing the motions of the cores and the interactions 
between them. If the cores are thin they in fact interact 
mechanically, as Lord Kelvin and Kirchhoff proved, in the same 
manner as linear electric currents would do, though the impulse 
thence derived towards a direct hydro-kinetic explanation of 
electro-magnetics was damped by the fact that repulsion and attrac- 
tion have to be interchanged in the analogy. e conception of 
vortices, once it has been arrived at, forms the natural physical 
hasis of investigation, although the older method of determining 
« distribution of pressure-stress throughout the tluid and examin- 
ing how it affects the cores is still possible ; that stress, however, is 
not simply transmitted, as it has to maintain the changes of velocity 
of the various portions of the fluid. But if the vortices have no 
solid cores we are at a loss to know where even this pressure can 
be considered as applied to them ; if we follow up the stress we 
lose the vortex ; yet a fluid vortex can nevertheless illustrate an 
atom of matter, and we can consider such atoms as exerting 
mutual forces, only these forces cannot be considered as trans- 
mitted through the agency of fiuid pressure. The reason is that 
the vortex cannot now be identified with a mere core bounded by 
a definite surface, but is essentially a configuration of motion ex- 
tending throughout the medium. 

Thus we are again in face of the fundamental question whether 
all attempts to represent the mechanical interactions of electro- 
dynamic systems, as transmitted from point to point by means of 
simple stress, are not doomed to failure ; whether they do not, in 
fact, introduce unnecessary and insurmountable difficulty into the 
theory. The idea of identifying an atom with a state of strain or 
motion, pervading the region of the aéther around its nucleus, 
appears to demand wider views as to what constitutes dynamical 
transmission. The idea that any small portion of the primordial 
medium can be isolated by merely introducing tractions acting over 
its surface and transmitted from the surrounding parts is no longer 
appropriate or consistent ; a part of the dynamical disturbance in 
that element of the medium is on this hypothesis already classified 
as belonging to and carried along with, atoms that are outside it 
but in its neighbourhood—and this part must not be counted 
twice over. e law of Poynting relating to the paths of the trans- 
mission of energy is known to hold in its simple form only when 
the electric charges or currents are in a steady state ; when they 
are changing their positidns or —— their own fields of 
intrinsic energy are carried along with them. 

It is not surprising, considering the previous British familiarity 
with this order of ideas, that the significance for — physics of 
Helmholtz’s doctrine of vortices was eagerly developed in this 
country, in the form in which it became embodied through Lord 
Kelvin’s famous illustration of the constitution of the matter, as 
— of atoms with separate existence and mutual interac- 
tions. The vortex-atom theory has been a main source of physical 
suggestion, because it presents, on a simple basis, a dynamical 
picture of an ideal material system, atomatically constituted, 
which ‘could go on automatically without extraneous support. The 
value of sucha picture may be held to lie, not in any supposition 
that this is the mechanism of the actual world laid bare, but in the 
vivid illustration it affords of the fundamental postulate of physical 
science that mechanical phenomena are not parts of a scheme too 
involved for us to explore, but rather present themselves in defi- 
nite and consistent correlations, which we are able to disentangle 
and apprehend with continually increasing precision. 

It would be an interesting question to trace the origin of our 
preference for a theory of transmission of physical action over one 


* We may compare G. W. Hill's more recent introduction of the idea of 
permanent orbits into physical a: tr nomy. 


of direct action at a distance. It may be held that it rests on the 
same order of ideas as supplies our conception of force ; that the 
notion of effort which we associate with c' e of the motion of a 
body involves the idea of a mechanical connection through which 
that effort is applied. The mere idea of a transmitting medium 
would then be no more an ultimate foundation for physical explana- 
tion than that of force itself. Our choice between direct distance 
action and mediate transmission would thus be dictated by the 
relative simplicity and coherence of the accounts they give of the 
Pm yang ep this is, in fact, the basis on which Maxwell’s theory 

ad to be judged until Hertz detected the actual working of the 
medium. Instantaneous transmission is to all intents action at a 
distance, except in so far a8 the law of action may be more easily 
formulated in terms of the medium than in a direct geometrical 
statement. 

In connection with these questions it may be permitted to refer 
to the eloquent and weighty address recently delivered by M. 
Poincaré to the International Congress of Physics. M. Poincaré 
accepts the principle of least action as a reliable basis for the 
formulation of physical a but he imposes the condition that 
the results must satisfy the Newtonian law of equality of action 
and reaction between each pair of bodies concerned, considered 
by themselves; this, however, he would allow to be satisfied 
indirectly, if the effects could be across the interveni' 
aéther by stress, so that the tractions on the two sides of eac 
ideal interface are equal and opposite.* As above argued, 
this view appears to exclude «ab initio all atomic theories of 
the general type of vortex atoms, in which the energy of 
the atom is distributed throughout the medium instead 
of being concentrated in a nucleus; and this remark seems to 

‘© to the root of the question. On the other hand, the position 
hn asserted is that recent dynamical developments have per- 
mitted the extension of the principle of action to systems involving 
permanent motions, whether obvious or latent, as part of their 
constitution ; that on this wider basis the atom may itself involve 
a state of steady disturbance extending through the medium, 
instead of being only a local structure acting by push and pull. 
The possibilities of dynamical explanation are thus enlarged. The 
most definite type of model yet imagined of the physical inter- 
action of atoms through the aéther is, perhaps, that which takes 
the aéther to be a rotationally elastic medium after the manner 
of MacCullagh and Rankine, and makes the ultimate atomi nclude 
the nucleus of a permanent rotational strain-configuration, which 
as a whole may be called an electron. The question how far this 
is a legitimate and effective model stands by itself, apart from the 
dynamics which it illustrates ; like all representations it can only 
cover a limited ground. For instance, it cannot claim to include 
the internal structure of the nucleus of an atom or even of an 
electron ; for purposes of physical theory that problem can be 
put aside, it may even be treated as inscrutable. All that is 
needed is a postulate of free mobility of this nucleus through the 
aéther. This is definitely hypothetical, but it is not an unreason- 
able postulate because a rotational aéther has the properties of a 
perfect fluid medium except where differentially rotational motions 
are concerned, and so would not react on the motion of any struc- 
ture moving through it except after the manner of an apparent 
change of inertia.’ It thus seems possible to hold that such a 
model forms an allowable representation of the dynamical activity 
of the aéther, as distinguished from the complete constitution of 
the material nuclei between which that medium establishes con- 
nection, 

At any rate, models of this nature have certainly been most 
helpful in Maxwell’s hands towards the effective intuitive grasp of 
a scheme of relations as a whole, which — have proved too 
complex for abstract unravelment in detail When a Le yor 
model of concealed dynamical processes has served this kind of 

urpose when its content has been explored and estimated, and 
fos become familiar through the introduction of new terms and 
ideas, then the ladder. by which we have ascended may be kicked 
away, and the scheme of relations which the model embodied car 
stand forth in severely abstract form. Indeed, many of the most 
fruitful branches of abstract mathematical analysis itself have 
owed their start in this way to concrete physical conceptions. 
This gradual transition into abstract statement of | pg rela- 
tions, in fact, amounts to retaining the essentials of our working 
models while eliminating the accidental elements involved in them ; 
elements of the latter kind must always be present because other- 
wise the model would be identical with the thing which it 
represents, whereas we cannot expect to mentally grasp all 
aspects of the content of even the simplest phenomena. Yet the 
abstract standpoint is always attained through the concrete ; and 
for purposes of instruction such models, properly guarded, do not 
perhaps ever lose their value ; they are just as legitimate aids as 

eometrical diagrams, and they have the same kind of limitations. 
' Maxwell’s words, “‘for the sake of persons of these different 
types scientific truth should be presented in different forms, and 
p ised be regarded as -— scientific, whether it appear in the 
robust form and the vivid colouring of a physical illustration or 
in the tenuity and paleness of a symbolical expression.” The other 
side of the picture, the necessary incompleteness of even our 
legitimate images and modes of representation, comes out in the 
despairing opinion of Young—‘‘Chromatics,” 1817—at a time when 
his faith in the undulatory theory of light had been eclipsed by 
Malus’s discovery of the phenomena of polarisation by reflection, 
that this difficulty ‘‘ will appa long remain, to mortify the vanity 
of an ambitious philosop by completely unresolved by any theory.” 
Not many years afterwards the mystery was solved by Fresnel. 
This process of removing the intellectual scaffolding y which 
our knowledge is reached, and preserving only the final formule 
which express the correlations of the directly observable things, 
may moreover readily be pushed too far. It asserts the concep- 
tion that the universe is like an enclosed clock that is wound w 
to go, and that accordingly we can observe that it is going, an 
can see some of its more superficial movements, but not much of 
them, that thus, by patient ohservation and use of analogy, we can 
compile, in merely tabular form, information as to the manner in 
which it works and is likely to go on working, at any rate for some 
time to come ; but that any attempt to probe the underlying con- 
nection is illusory or illegitimate. As a theoretical precept this is 
admirable. It minimises the danger of our gare | or forgetting 
the limitations of human faculty, which can only utilise the imper- 
fect representations that the external world impresses on our 
senses. On the other hand, such a reminder has rarely been 

uired by the master minds of modern science, from Descartes 

and Newton onwards, whatever their theories may have been. 
Its danger as a dogma lies in its application. Who is to decide, 
without risk of error, what is essential fact and what is intellectual 
scaffolding? To which class does the atomic theory of matter 
belong ? at is, indeed, one of the intangible things which it is 
suggested may be thrown overboard, in sorting out and classif; ing 
our scientific possessions. Is the mental idea or image, whic 
suggests, and alone can est, the experiment that adds to our 
concrete knowledge, less real than the bare phenomenal uniformity 
which it has revealed? Is it not, perhaps, more real in that the 
uniformities might not have been there in the absence of the mind 
to perceive them ? 

o time is now left for review of the methods of molecular 
dynamics, Here our knowledge is entirely confined to steady 
states of the molecular system ; it is purely statical. In ordinary 
statics and the dynamics of undisturbed —s notions the form 
of the — function is the sufficient basis of the whole subject. 
This method is extended to theftio-dynamics by making use of 
the mechanically available energy of Rankine and Kelvin, which is 
a function of the bodily configuration and chemical constitution 


* Cf. also Hertz on the electro-magnetic equations, Section 12, Wied. 
Ann., 1890. The problem of merely replacing a system of forces by a 
statical stress is widely indeterminate, and therefore by itself unreal ; 
the actual question is whether any such representation can be cu-ordinated 


with existing dynamics. 


and temperature of the system, whose value cannot under any 
circumstances spontaneously increase, while it will diminish in any 
operation which is not reversible. In the statics of systems in 
equilibrium or in steady motion, this method of energy is a 
particular case of the method of action ; but in its extension to 
thermal statics it is made to include chemical as well as configura- 
tional changes, and a new point appears to arise. Whether we do 
or do not take it to be ible to trace the application of the 
principle of action throughout the process of chemical combination 
of two molecules, we certainly here postulate that the static case 
of that principle, which applies to steady systems, can be extended 
across chemical combinations, The question is suggested whether 
extension would also be valid to transformations which involve 
vital processes. This seems to be still considered an open question 
by the best authorities. If it be decided in the negative a distinc- 
tion is involved between vital and merely chemical processes, 

It is now taken as established that vital activity cannot create 
energy, at any rate in the long run, which is all that can from the 
nature of the case to be tested. It seems not unreasonable to 
follow the analogy of chemical actions, and assert that it cannot 
in the long run increase the mechanical availability of energy— 
that is, considering the organism as an apparatus for transforming 
energy without being itself in the long run changed. But we 
cannot establish a Carnot cycle for a portion of an organism, nor 
can we do so for a limited cage of time ; there might be creation 
of availability accompanied by changes in the organism itself, but 
compensated by destruction and the inverse changes a long time 
afterwards. This amounts to asserting that where, as in a vital 
system or even in a simple molecular combination, we are unable 
to trace or even assert lete dy: ical seq , exact thermo- 
dynamic statements should be mainly confined to the activity of 
the existing organism as a whole; it may transform inorganic 
material without change of energy and without gain of availability, 
although any such statements would be inappropriate and un- 
meaning as regards the details of the processes that take place 
inside the organisn?itself. 

_ In any case it would appear that there is small chance of reduc- 
ing these questions to direct dynamics ; we should rather regard 
Carnot’s principle, which includes the law of uniformity of tem- 
perature and is the basis of the whole theory, as a property of 
statistical type confined to stable or permanent ations of 
matter. Thus no dynamical proof from molecular considerations 
could be regarded as valid unless it explicitly restricted the argu- 
ment to permanent systems; yet the conditions of permanency 
are unknown except in the simpler cases. The only mode of dis- 
cussion that is yet possible is the method of ‘dynamical statistics of 
molecules introduced by Maxwell. Now statistics is a method of 
arrangement rather than of demonstration. Every statistical argu- 
ment requires to be verified by comparison with the facts, because it 
is of the essence of this method to take things as fortuitously distri- 
buted except in so far as we know the ccoggs and we simply 
may not know essential facts to the contrary. For example, if the 
interaction of the aéther or other cause produces no influence to 
the contrary, the presumption would be that the kinetic energy 
acquired by a molecule is, on the average, equally distributed 
among its various independent modes of motion, whether vibra- 
tional or translational. Assuming this type of distribution to be 
once established in a gaseous system, the dynamics of Boltzmann 
and Maxwell show that it must be permanent. Butits assumption 
in the first instance is a result rather of the absence than of the 
presence of knowledge of the circumstances, and can be accep 
only so far as it agrees with the facts ; our knowledge of the facts 
of specific heat shows that it must be restricted to modes of motion 
that are homologous, In the words of Maxwell, when he first 
discovered in 1860, to his great surprise, that in a system of collid- 
ing rigid atoms the energy would always be equally divided between 
translatory and rotatory motions, it is only necessary to assume, in 
order to evade this unwelcome conclusion, that ‘‘ something essen- 
tial to the complete statement of the physical theory of molecular 
encounters must have hitherto escaped us.” 

Our survey thus tends to the result that as regards the simple 
and uniform ——— which involve activity of tinite regions of 
the universal aéther, theoretical physics can lay claim to con- 
structive functions, and can build up a definite scheme ; but in 
the domain of matter the most that it can do is to accept the 
existence of such permanent molecular systems as present them- 
selves to our notice, and fit together an outline plan of the more 
ac men and universal features in their activity. Our well-founded 

lief in the rationality of natural processes asserts the possibility 
of this, while admitting that the intimate details of atomic con- 
stitution are beyond our scrutiny and provide — of room for 

d finite dynamical correlation. 
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SHORT NOTICE. 

Practical Metal Plate Work. Edited by Paul N. Hasluck. 
London: Cassell and Co., Limited. 1900.—This little work is the 
latest addition to a useful series of hand-books prepared under the 
direction of Mr. Hasluck, and presumably intended for the amateur 
craftsman. It contains a digest of matter, most of which has been 
contributed to the pages of Work by practical men. The book 
is rape so that any person of average intelligence can take up 
the craft, and, after becoming accustomed to his tools, should be 
able to turn out fairly good work. The first chapter Ppa ig 
treats upon the various materials which the sheet-metal worker is 
called upon to manipulate, namely, aluminium, antimony, bismuth, 
brass, bronze, copper, gold, iron, lead, nickel, pewter, platinum, 
silver, tin, ti steel—known generally as ‘‘tin-plate "—and 
zinc. The two ding chapters are devoted to the considera- 
tion of geometry, which is necessary in the setting out of patterns. 
A chapter is given to tools and Bes grace required for the work, 
the — is to the pore of 
ing, brazing, tinning, and galvanising ; and the concluding c r 
"ond the method of producing a 
familiar examples. Besides being practically useful, the subject is 
treated in such a manner that the book can be read with interest 
by those who have no intention of putting the knowledge contained 


into practice. 
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BRADFORD WATERWORKS, OLD AND NEW.* 
By James Watson, M. Inst. C.E. 

Tue earliest information I have been able to find of Bradford 
Waterworks goes back to 1744. On October 30th of that year a 
meeting was held, at which an indenture of co-partnership was 
made between certain “ages forming a company to convey water 
from Haycliffe-hill, in the township of Horton, for the use of the 
inhabitants. Contracts for pipes were let at the same meeting, 


said company any sum not exceeding five pounds for every day 
during which the said supply of water -shall be diverted or 
diminished by reason of any work done or act performed by or by 
the authority of such person, in addition to the damage which the 
company may sustain by reason of their supply of water being 
diminished ”) in no way debarred Pickles’ legal right to divert or 
impound the water percolating beneath the surface of his land, so 
as to prevent it reaching and feeding, or assisting to feed the 
Manywells Spring—thus following the lines of judgment in the 


by the Bill, as and from the first day of January, 1855. The 
works referred to were the reservoir at Heaton, the conduit from 
Heaton to Barden, the Lower Barden Reservoir, Chelker Reser. 
voir, and the compensation reservoirs at Grimwith and Silsden, 
The contract for making the Heaton Reservoir was let on April 
llth, 1856, as well as other works in connection with the above Act 
of Parliament. Heaton Reservoir was finished at the end of 1857, 
but on account of the conduits and other works between Heaton 
and Barden not being completed, this reservoir could not be 
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and arrangements maze for commencing the work. There were | case of Chasemore v. Richards, 7, H.L. cases 349—clenching the 
but ten shares in the original company of proprietors, and these | Common Law doctrine that water percolating underground belongs 


were held by the following :—Messrs. Hardy, Smith, Sclater, 
Crossley, and Sarah Ward. In the year 1790, when George the 


to the man who can catch it first. 
For fifty years previous to this interference the spring supplied 


Third was King, and when the township of Bradford had a popu- | Bradford with an average daily quantity of water of near] 
I | y 


lation of about 6000—now nearly 300,000—an Act was passed, | 


entitled, “‘An Act for preserving the works made for 
supplying the town of Bradford, in the county of York, 
and part of the township of Little Horton, with certain 


000 
gallons, and in order that this supply might not be lost we sunk in | addition to supplying B 


NIDD AQUEDUCT OVER RIVER AIRE, NEAR COTTINGLEY 


brought fully into use for supply to the town until 1860. Upper 
Barden, Chelker, Stubden, Thornton Moor, Horton Bank, Bray- 
shaw, and Idle-hill Reservoirs, with large filtration works at Gul- 
stead and Thornton Moor, have subsequently been constructed. 
The ; population of the Nowe | of Bradford is now 300,000, and, in 

ford, tbe Corporation supply twenty- 
four towns and places outside the city boundary, but 
within the Parliamentary area of supply. The out- 
towns have a population of 150,000, so that the aggre- 
gate population now supplied is 450,000. The average 


waters flowing from, and out of a spring or sough in 
the township of North Bierley—now part of the city— 
and for a more easy recovery of the rents for the said 
water, and to enable the proprietors to borrow money 
for improving such works ;” such company to be known 
by the name.of “The Company of Proprietors of Brad- 
ford Waterworks.” In the year 1843 the above pro- 
prietary was wound up, and the works transferred to a 
company incorporated by the name of ‘‘ The Bradford 
Waterworks Company,” which was constituted by Act 
of 5th Victoria, May 13th, 1842; the purchase price 
paid to the first company by the Bradford Waterworks 
Company for the works, &c., was £4000, and also the 
money derived from the sale of certain lands, buildings 
works, and premises, belonging to the Company of 
Proprietors—save and except certain tenements in 
School-street and Slater's Coppy, in Bradford. The 
capital of the Bradford Waterworks Company was 
£44,000, in 2200 shares of £20 each, to be used for the 
construction of works at Manywells, Chellow Dean—the 
lower reservoir—Globe Reservoir, the laying of pipes 
from Manywells to Lower Chellow and Globe, and to 
liquidate the sum of £4000 to be paid to the old pro- 
prietors for the works, &c., before referred to. 

The first contract under the powers of that Act—for 
the line of pipes from Manywells Springs at Wilsden to 
the Globe Reservoir—was let July 15th, 1844, and these 
works are still in operation. The rights to the waters 
of this well-known spring gave rise some years ago to a 
heavy lawsuit, the well-known and much-quoted case 
of “The Bradford Corporation v. Pickles.” This case 
arose out of the action of Mr. Pickles, the owner of the 
land adjacent to the Corporation land at Manywells, 
who sunk a shaft in his own land directly opposite to 
the spring which emerged to the surface within the 
Corporation land some 40ft. away from the shaft ; he 
also drove a tunnel or adit for a considerable distance, 
and by so doing so far succeeded in tapping the flow of 
the underground water—at that point flowing in a 
channel more or less athesd eek carried it by the 
tunnel to a watercourse below the level of the catch- 
ment basin in the Corporation grounds. The House of 
Lords, on the 29th July, 1895, decided that the reserva- 
tions and restrictions in the Bradford Waterworks Acts 
of 1842, sec, 234 and sec. 49 of the Act of 1854 (which 
enact ‘‘ that after the said Manywells Springs have been 
purchased by the company, it shall not be lawful for 
any person other than the said company to divert, alter, 
or ae ny ae in any other manner than by law they 
may be legally entitled, any of the waters now supply- 
ing or flowing from the same, or to sink any well or pit, 
or do any act, matter, or thing, whereby the waters of 
the said springs may be drawn off or diminished in 
quantity ; and if any person shall illegally divert, alter, 
or appropriate the said waters or any part thereof, or 


‘sink any such well or pit, or shall do any such act, matter, or 


thing, whereby the said waters may be drawn off or diminished in 
— and shall not, immediately on being required so to do by 
sai 


were before such illegal act as aforesaid, they shall forfeit to the 


* British Association, Section G. 


id company, repair the injury done by him, so as to restore | 
the said springs and the waters thereof to the state in which they | 
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| our own land a well deeper than Mr. Pickles’ shaft, and have suc- | 


ceeded in recovering a very large quantity of the spring water, | 
which again flows daily to Bradford. In 1854 an agreement was 
made between the Bradford Waterworks Company and the Cor- 
poration that, subject to the sanction of Parliament, the company 
should sell to the Corporation their undertaking for £165,000, the 


a entering into the liabilities of the company, not only 


with respect to the existing works, but also works contemplated 


daily consumption is 12,000,000 gallons, or about 294 
gallons per head per day for all purposes—domestic, 
public health, and trade. The consumption within the 
city, calculated on the population previous to the city 
extension of last year, was 41 gallons per head per day 
for all purposes, but of this quantity no less than 21 
gallons per head per day was sold through meter for 
trade purposes. The consumption under constant ser- 
vice has for years exceeded the supply, and recourse to 
short or intermittent service during the summer months 
has been frequent. 

The physical configuration of Bradford and its out- 
towns, and the extreme range in height—-supply Leing 
given by gravitation in three zones, viz, the low, 
middle, and high levels—within the area of supply, 
which runs from 200ft. above the sea at Apperley 
Bridge to 1240ft. above sea level at Queensbury, or a 
difference of 1040ft., makes supply and proper distri- 
bution matters of considerable difficulty. I know of n» 
town in the three kingdoms supplied by gravitation 
where such a wide range in height obtains. The low- 
level supply comes from the Barden Moors, in the val- 
leys of the rivers Aire and Wharfe ; the middle-level 
from Manywells Springs, near Wilsden ; and the high- 
level from the high moors above Denholme, in the 
valleys of the Denholme Beck and river Worth, both 
tributaries of the river Aire. The drainage area of the 
low-level service is 9770 acres, and the high-level 2700 
acres ; the range in,elevation from 600ft. to 1475ft. 
above sea level. The storage capacity of the impound- 
ing and service reservoirs, thirteen in number, is 178} 
million gallons. The drainage area to the compensa- 
tion reservoirs is 12,020 acres, and the storage capacity 
of six compensation reservoirs is 1292 million gallons. 
The whole of the gathering grounds are well above the 
reach of pollution, and in many cases the lands are now 
the property of the Corporation. In the near future 
the further acquisition of gathering grounds to protect 
the purity of the water will be secured, as this year 
plans were submitted to Parliament, and an Act ob- 
tained, to acquire compulsorily a further 6000 acres of 
the drainage areas. The water of the low level is in 
hardness about 3 deg.—Clarke’s test—and that of the 
high level about 2 deg.—Clarke’s test. The cost of the 
whole works has been up to date £2,390,000, and the 
revenue last year amounted to £141,866. 

The works carried out or designed previous to 1863 
were Hewenden, the Upper and Lower Chellow, and 
the Globe or Whetley-hill Reservoirs, and the aqueduct 
between Manywells Springs and Chellow, the Heaton, 
Silsden, Chelker, Lower Barden, Grimwith, Stubden, 
and Doe Park Reservoirs, conduits from Burnsall to 
Barden, and from Barden to Heaton Reservoir, and the 

tpg from Stubden to Robin Hood, Eccleshill, by 
Mr. John W. Leather, C.E., Leeds, engineer ; from 1863 to 1878, 
bridge a fy pipes over the river Aire, the reconstruction of 
Lower Barden Reservoir, the construction of Horton Bank, Bray- 
shaw, Leeming, and Leeshaw Reservoirs, pipe-line from Thornton 
Moor to Brayshaw Reservoir, and the tunnel from Oxenhope to 
Stubden, by Mr. Charles Gott, M. Inst. C.E., Bradford ; and from 
1875 to 1890, Upper Barden Reservoir, Thornton! Moor. Reservoir 
and filter beds, Oxenhope Conduit, Leeming and Leeshaw Con- 
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duit, tunnel outlets and valve towers for Leeming, Leeshaw, and 
Stubden reservoirs, and Gilstead Filtration Works, by Sir Alexander 
Rk. Binnie, Member of the Council of the Institution of Civil Engi- 
neers, chief engineer to the London County i 


NIDD VALLEY SCHEME. 


In 1891-2 parliamentary powers were obtained by the Bradford 
Corporation to intercept the head waters of the river Nidd and a 
number of its tributaries, and to construct works for utilising and 
conveying the same to the city of Bradford and the many out- 
towns which Bradford supplies. The Nidd Valley scheme, while 
being an addition qué water to the present supply, is in itself a 
new and independent scheme, having its source and feeders far 
removed from any of the drainage areas from which the present 
supplies of the Corporation are drawn. The rivers Nidd and 
Stone rise on the’ south-east side of Great Whernside—in the 
parish of Stonebeck Up—at a height of 2000ft. above sea level, 
and flowing in an easterly direction, join together a short distance 
below the farmhouse called Angram, after which the main stream 
is known as the Nidd’ to its confluence with ‘the Ouse near Nun 
Monkton, a distance-of forty miles from its source, draining in its 
course an area of 135,600 acres. 

Drainage areas.—The drainage area above the lowest of the 
three reservoirs to be constructed on the Nidd, from which supply- 
to the city and districts is to be taken, amounts to 6800 acres ; 
the drainage area above the line of aqueduct is 11,400 acres, the 
water of which drains to and is intercepted by the intake dams in 
connection with the main aqueduct, into which aqueduct the 
waters of Ruscoe Beck, Armathwaite Gill, Howstone ‘Bock, Blay- 
shaw Beck, Ramsgill Beck, Colthouse Beck, and a number of 
smaller strearas are taken. ‘The total drainage area appropriated 
for supply is 18,200 acres, and that set apart for compensation to 
the river, above the dam forming Gouthwaite reservoir, is 9900 
acres. 

Rainfall.—The average annual rainfall on the area of supply 
taken over the last twelve years is 48in. 

Storage resercoirs.—Three storage reservoirs on the upper Nidd, 
viz. :—(1) Angram reservoir, situate at an altitude of 1187: 50ft. 
above sea level; having an area at the top water level of 66? acres, 
an available depth of 112ft., and storage capacity of 810 million 
gallons, (2) ge reservoirs, at an altitude of 1098ft., top water 
level area acres, available depth 104ft.; and storage capacit: 
of 1088 million gallons.. (3) High Woodale reservoir, at an alti- 
tude of 994ft.,-top water level area Ug available depth 
6lft., and_storage capacity of 698 million gallons; or a total 
storage of 2596 million gallons. 

Main aquedict:—The main aqueduct commences at the river 


Intake dam, on Nidd at Pry House.—A pened, dam, 300ft. in 


House, and forms’a small reservoir from which the water is carried 


8ft. 3in. in height. The strata passed ny = were hard shale, 
length, 20ft. high is constructed across the river Nidd, below Pry | grit stone, clay, thin seams of poor coal, and 
and thin veins was struck at two or three places. The tunnel is 


to a valve and screening chamber erected at the mouth o 


Nidd, and terminates at the measuring tank of the new rervice 


by a line of pipes 36in. diameter, three-quarters of a mile in length, 
Stang Tunnel. ' 
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reservoir and filtration .works.at Chellow. Heights, within the city 
of Bradford. It is thirty-two miles in length, consisting of 114 
miles of cut and cover, 5ft; 6in. wide by 6ft. 3in. high, inside 
measurements’; the invert, side walls, and arch are formed of con- 
crete ; 64 miles’ of tunnels lined with concrete, 5ft. 6in. wide by 


6ft. 3in. high inside the lining ; and about 143 miles of cast iron | 


and steel pipes 36in. in diameter, of which three miles are lap- 
welded steel pipes, and 11% miles cast iron pipes. With the excep- 
tion of the Rain Stang tunnel, and the cut-and-cover aqueduct as 
far as Howstone, which have a fall of 1ft. 9in. sq mile, all other 
tunnels and aqueduct in cut and cover have a fall of 2ft. per mile ; 
br 36in. cast iron and steel pipes are laid to a gradient of 4ft. to 
the mile. 

Branch aqueducts.—Ruscoe Beck and Armathwaite Gill are taken 
into the main aqueduct at the south end of Rain Stang tunnel. 
At a point 2} miles from the commencement the main aqueduct 
is joined by a branch pipe 24in. in diameter, 971% yards long, 
which takes the water of Howstone Beck ; at four miles an 18in. 
diameter pipe, 2164 yards long, takes the water of Blayshaw Gill ; 
at 54 miles the water of Ramsgill Beck is taken by a branch pipe 
2lin. in diameter, 1311 yards long. At 164 miles the main ayue- 
duct is joined by a branch pipe 30in. diameter, 4940% yards in 
length, through which .water. can. be drawn from Upper Barden 
reservoir to the Chellow Heights reservoir in Bradford, or by 
which the Nidd water: can be sent into Lower Barden reservoir. 
At 19} miles a pipe 18in. diameter, 312 yards long, is taken to 
Chelker reservoir. At 29} miles a 18in. diameter, 228 yards 
long, is taken to Gilstead filter . The total length of the 
branch aqueducts is ahout.6 miles. The total length of the main 
aqueduct is 32 miles, making 38 miles of line works between the 
river Nidd and the service reservoir at Chellow Heights. The 
main agueduct delivers into a measuring and screening tank at 
Chellow Heights, at an altitude of 847ft. O.D., from which the water 
passes through a covered canal to the filter beds and service 
reservoirs. 

Masonry dams on line of works.—There are seven dams erected 
across the streams which are brought into the main aqueduct by 
the branch aqueducts hereinbefore referred to, on five of which an 
intake separating weir, 10ft. in length of opening, is placed, the 
doors of which travel on roller bearings in circular guides, and are 
operated by worm and rack and pinion gearing. 

Valve chambers.—At the upper and lower ends of each syphon 
covered-in masonry chambers are constructed, in which are p aced 
the inlets, outlets, valves, &c., for the present and second lines of 
pipes. The upper end of each pipe syphon is controlled by auto- 
matic valve apparatus to stop the flow in case of accident. Only 
one line of pipes has been laid meantime, 


Tunnels,—There are four tunnels on the line of works. The first, 
‘Rain Stang Tunnel, which is 2421 yards long, has a fall of 1ft. 9in. 


per mile, and passes‘at a depth of 484ft. under the ‘summit of the |, 


INTAKE DAM, 
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lined with concrete throughout its whole length, inside dimensions 
5ft. 6in. wide by 6ft. 3in. high. 

(2). Burn Tunnel is 18844 yards long, has a fall of 2ft. per mile, 
and was driven from. each end.. The headings-met on the 8th 
October, 1899, line being exactly true, level 2#in. out. The strata 
were chiefly hard grit stone and shale. The tunnel is lined 


‘throughout with concrete and to the same sectional area as Rain 


Stang. 

(3) Greenhow Hill Tunnel is 6204 yards in length, has a fall of 
2ft. per mile, and was driven from eight faces, 7.c., two ends and 
three shafts. No.1 shaft is 215ft. deep, No. 2 shaft 408ft. deep, 
and: No. 3 shaft,300ft. deep. The shafts were sunk through grit 
stone and _ limestorie rocks, are lined with concrete, and are 9ft. 
diameter inside the lining, finished at the surface with dome and 
grid-iron ventilators, over which access chambers are built. Man 
serious delays and difficulties arose in the driving of this tunnel, 
especially in the limestone formation. The quantity of water to 
be dealt with was at all times considerable, necessitating the use of 
heavy pumping plant at the shafts, in addition to drains under the 
invert. On many occasions when driving, sometimes without any 
warning, sudden inrushes of water took place. On one occasion a 
large fissure or back on the west side of the tunnel was tapped, and 
an enormous inrush of water took —. carrying with it 1200 
truck loads of grit and fine sand, rendering useless the pumps, air 
compressors, &c., and within a few hours of its appearance the 
headings were flooded, and the water standing to a depth of 300ft. 


in No. 2 shaft, thus causing a delay of many months. The lime-- 


stone formation in this part of the tunnel is at places much 
fissured, and throughout exceedingly hard, and was difficult and 
expensive to blast and cut. The alignments and levels of this _ 
of the work were projected and carried out under great difficulties 
owing to the water in the shafts and workings, and it is satis- 
factory to note that, notwithstanding conditions that were at all 
times—in matters of line and level—very trying in order to obtain 
the accuracy required, yet the greatest deviation in the meeti 

of the headings in no case exceeded Ijin. in line and 1}in. in level 
and the heading between shafts No. 2 and No. 3 met with absolute 
accuracy. The lining of this tunnel, like that of the others, is, as 
a rule, 12in. to 15in. thick, but isin some places, where the rock is 
badly fissured, 4ft. to 5ft. in thickness, is completed for a distance 
of 2740 yards, and will be “A completed about the end of 1901. 
The work on Greenhow Hill Tunnel commenced in July, 1894, and 
the last headings inet on the 21st September, 1899, the rate of 
-~ being 23 yards per week, or 2°67 yards per week for each 
ace. 


(4) North End Tunnel is a short tunnel 374 yards long, and of 


the same dimensions as the others. 


Service reservoirs and “iter beds—The scheme provides for tw 


RAMSGILL 


mountain. It was driven from each end, the —! met on the | service reservoirs to hold 64 million gallons, and ten filter beds 
e 


8th February, 1899, the line being 1fin. out, and level 1fin. 
out, The average sectional area taken out was 8ft, in width by 


having a bottom area of 25,000 square yards, one service reservoir 
and one-half of the filter beds being nearly completed. 
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is being made to pass the water into the service reservoirs—through 
pee "Sin. diameter—direct from the screening chamber, and a 

pass pipe 36in. diameter is carried round the north end and 
K t= the whole of the east side of the reservoir, and joins the new 
36in. diameter city main, and also the outlet main from the valve 
tower of the service reservoir. service reservoir and filter beds 
are constructed with masonry and concrete throughout, faced with 
large selected stones, margin drafted and pitched.on face, squared 
on beds and joints, and laid in cement mortar; the concrete 
behind the facing is composed of six parts of broken stones and 
sand to one part of cement. The depth of the service reservoirs 
from level of cope is 23ft., and the enclosing wall varies in thick- 
ness at the foundation from a maximum of 12ft. to a minimum of 
8ft., the thickness at the top being 3ft. 6in. at the under side of 
cope, finished with a stone copi ste. broad by Qin. thick. The 
reservoir and filter beds are Hned with clay puddle between and 
behind tke walls, and have floors of concrete Hin. thick, with clay 
puddle 14in. to 18in. thick under same, 

Bridges of masonry and steel.—In the co ction of the works, 
seventeen principal bridges have been e for carrying yom 
and aqueducts over valleys, rivers, and canals, fifteen of which are 
stone, and two steel girders. Twelve of the above noted bridges 
carry cast iron or steel pipes, and five carry an aqueduct formed 
with masonry and concrete, 5ft. 6in. wide by 6ft. 3in. high inside. 
Where the aqueduct is carried along low ground it is supported on 
solid masonry or concrete walls. 

Railway crossings.—The works under the Skipton and Ilkley 
Railway are carried—near Bolton Abbey Staticn—in a culvert 
10ft. 6in. wide by 8ft. high, formed with stone walls 3ft. thick, and 
an arch of five ring brickwork. The Midland Railway, near 
— is crossed by a roadway under an existing overhead 

ridge, 

Gouthiraite compensation resercoir,—This reservoir is constructed 
on the river Nidd, 24 miles above the picturesque village of 
Pateley Bridge, and forms a lake two miles in length, the — 
end of which skirts the churchyard and village of Ramsgill. e 
valley here is very suitable for such a work, being flatand compara- 
tively wide above the site of the masonry dam, which is built across 
the narrow neck, 500ft. wide at top water level, with an earthwork 
dam 500ft. in length on the west side, in continuation of the 
masonry dam. The ancient and historic mansion house called 
Gouthwaite Hall, and a number of farmhouses within the area of 
the reservoir and its margin, had to be acquired by the Corporation 
and demolished. At Spring Wood Top, a distance of 500 yards 
from the line of the embankment, land was acquired from Mr. 
Eustace Barlow, of Wath, to open out as a quarry, from which 
stones of excellent quality and of any size wished were taken. 

The first sod of this work was cut on the 13th day of September, 
1593, and active work was immediately thereafter begun by the 
contractor, by excavating a new course for the diversion of the 
river. This was formed by a cutting, in some places 80ft. deep, 
which commenced in the old bed of the river at a point 80 yards 
above the masonry dam, and was carried along the ground west of 
the dam, and a junction formed with the old river course 210 yards 
below the dam. The masonry wall or dam is constructed of cyclo- 
pean rubble in cement, maximum depth from top water level to 
foundation 105ft., the thickness at the base being 70ft. On the 
up-stream side the wall has a batter of 1 in 16, with a curved 
batter on the down-stream side. The face and back of the dam 
are formed with large pitch-faced blocks of hard grit stone, bedded 
and jointed in cement mortar. The overflow is carried over the 
crest of the dam through fourteen arches, each 31ft. 6in. span, over 
and upon which arches a carriage road is formed 10ft. in width. 
‘The parapets of the road are of pierced and moulded ashlar. The 
two culverts, each 10ft. diameter, are carried through the wall of 
the dam, through which the river was passed after the closing of 
the temporary diversion. These outlets are now filled up for a 
length of 10ft. from the inner face with stopping plugs of blue 
Staffordshire bricks in Portland cement, through which the outlet 
pipes—30in, diameter—pass, which pipes are controlled by double 
valves placed at the bottom, and double valves at the centre of 
each valve tower. The foundation of each tower rests on solid 
rock at a depth of 65ft. under the original river bed. 

The outlet towers are of masonry, lined with cast iron, and are 
erected on the inner face of the dam. Four sets of geared head- 
stocks are placed on the top floor of the superstructure of each 
tower to operate the valves. The quantity of masonry and con- 
crete in the dam is about 76,000 cubic yards, The foundation of 
the masonry wall rests throughout its entire length on hard solid 
shale. A number of springs were found in the trench, one of them 
strongly impregnated with sulphur, and were carried up in iron 
pipes, the pipes being plugged some feet above the height to which 
the water rose. The trench of the earth embankment was carried 
down from 40ft. to 70ft. under the ground level, and a concrete 
wall was founded on the solid rock and brought up to the ground 
level, and in some places to within a few feet of the top of the 
bank. In the wing-wall trench on the west end of the masonry 
dam, a spring was found in the bottom at a depth of 40ft. under 
the surface. This was piped to the surface, and supplies the 
stables at the lodge with a fine supply of clear cold water. 

In October, 1899, an abnormally heavy rainfall took place, and 
the reservoir, which contains 1564 million gallons, was filled in 
three days. Although the whole of the outlet valves were full 
open, the water rose so unexpectedly and so rapidly that the con- 
tractor’s huts, office plant, cement sheds, &c., were carried away 
and floated derelict wrecks on the face of the water for many 
days after. On the night of the 3rd October, 13in. in depth 
were flowing over the four centre bays of the dam, and lin. over 
the ten side bays. The dam, since its first real baptism in 
October, has been frequently full, and as much as 2ft. in depth 
has passed over the centre bays, and it is satisfactory to note 
that the down-stream face of the dam did not show a weep any- 
where. The Nidd above the dam has a drainage area of 35,000 
acres, and the river at the site of the dam, during some of the 
floods encountered during the construction of the works, rose as 
much as 11ft. in height in from two to three hours. The new 
Nidd Valley works when completed are estimated to cost 
£1,500,000, and will afford a supply of over twenty million 
gallons per day. The tunnels and aqueducts south of Howstone 
will carry over twenty-five million gallons per day. The old 
works gave in an ordinary rainfall year about eleven million 
gallons per day, and have cost £2,300,000, so that the old and 
new works together involve a total capital expenditure of 
£3,300,000. The present population now being supplied, including 
the city of Bradford and its out-towns, amounts to nearly half a 
million, The views accompanying this paper are from photo- 
graphs taken during the construction of the works by Messrs. 
Oliver and Frank Nicholson, two of my office assistants. The 
Nidd Valley waterworks have been designed by the author of this 
paper, and are being constructed under his supervision. 

selection of these admirable photographs on es 270, 271, 27 
and 275,—Ep. E.} 


A LETTER recently appeared in the Times from the 
president of the Coal Smoke Abatement Socicty, in which the 
writer estimates the total loss to Londoners by the present mode 
of burning coal as £12,000,000 per annum. There are, he writes, 
about 18,000,000 tons of coal consumed annually in London, costing 
some £16,000,000 sterling, of which probably 3,000,000 tons are con- 
sumed by gas and other manufactories. About two-thirds of the 
heat produced by the combustion of coal is lost in the ordinary 
grates by passing up the chimneys, and the loss thus incurred is 
about £8,000,000 sterling a year. The injury caused by the smoke of 
London to external paint and other necessities, besides decorations, 
hangings, carpets, &c., is estimated at about £3,000,000 a year, 
while the loss incurred by the escape of smoke, which means im- 


perfect combustion, is estimated at about £1,000,000. 


SOME ACTUAL WORKING COSTS OF MOTORS 
FOR STREET WATERING AND DUST REMOVAL.* 


By E. SHRAPNELL SMITH. 


Your Asscciation has honoured me with an invitation to con- 
tribute a short paper upon the subject of heavy motors, to which, 
as is generally known, I have devoted a certain amount of attention. 
At the Birmingham Co’ of the Sanitary Institute, two years 
ago, I read a paper entitled ‘‘ Some Sanitary and Allied Advantages 
attending the Introduction and Use of Motor Vehicles,” and at 
your own Co at Glasgow last year I read a second entitled 
“The Application of Mechanical Power to Street Cleansing.” On 
each of these occasions I was rewarded by a unanimous resolution 
in favour of the adoption of self-propelled vehicles in place of animal 
haulage, and one may, perhaps, be excused for inquiring as to the 
raison d'étre of a third paper. Two replies suggest themselves in 
explanation. The first-is that, the motor vehicle industry being a 
new one, fresh data will probably have accumulated in an interval 
of twelve months. The second, advanced by the hon. secretary of 
the Association when he asked me to address you, is that a few 
more facts will not fail to have their effect in deciding authorities 
whoareat present indoubt. These contentions are certainly sound, 
for the experiences of the last twelve months are most important 
and in close agreement with previous estimates } in fact, it would 
have been a source of subsequent regret to me had I neglected this 
opportunity of speaking for the movement whose good I have at 
heart. And here I may venture to remind you that I have no con- 
nection with any firm manufacturing motors, my position as hon. 
secretary of the L.S.P.T.A. being contingent upon perfect freedom. 
Consequently, I feel that you will have confidence in my views and 
in the absence of bias or prejudice from any opinions I may 
express. 

shall refer at once to the Chiswick results. The surveyor, Mr. 
Arthur Ramsden, recently gave the automobile world a shock by 
publishing a report, in the form of a summary, which I give in 
extenso, 
Surron Court, 
Cuiswick, 15th May, 1900. 
CoMPARATIVE STATEMENT OF Cost OF COLLECTION oF Dust BY 
Steam Motor Vans, Horse VANS, AND CARTS FROM 5TH 
May, 1899, To 3rD May, 1900. 


Steam Motor Vans. 


Weight collected, 2261 tons 12 

Motor drivers’ wages 14710 0 
Cost of col!ection— 

Labour at Is. 6d. perton.. .. .. «« 1600123 

Interest and repayment ofloan.. .. .. .. 8211 9 

4 


Equal to an average of 6-43s. per ton. 


Total amount expended on repairs to steam vans since 
June, 1897, when purc , is £324 8s, 9d. Taking 
this year's a at £110, the total cost of 

al 


repairs in ve statement would be reduced by 
£80 10s. 6d., which is equal toa less cost per ton of «71s. 
5-728. 
Horse Vans. 
Weight collected, 2084 tons 17 ewt. 3 qr. 

Cost of collection— £ 8s. d. 
Labour at 1s. 6d. perton.. .. .. « 156 7 4 
Hire of horses and men, 568 days at 8s. 227 4 9 
Interest and repayment onloan .. .. .. .. « 14 5 0 
Allow for repairs, painting, &. .. .. .. .. 10 0 0 

£412 16 4 
Equal to an average of 8-96s. per ton. 
Horses and Carts. 
Weight collected, 1960 tons 9 cwt. 2 qr. 

Cost of collection— : £ s. d. 
Labour at 1s. 6d. perton.. .. 14 5 9 
Hire of horses and men, 598 days at 88.6d. .. .. 252 0 6 
Allow for repairs, painting, &c. .. .. .. .. 10 0 0 

6 3 


Equal to an average of 4-188. per ton. 


These data look very bad for the motor, but they are no criterion 
of the results that have been obtained since the two motors were 
purchased in June, 1897. Further, they are incomplete even for 
the period embraced, without an explanatory statement respecting 
local circumstances. Mr. , Ramsden, who is a firm believer in the 
economy of mechanical cleansing, has supplied me with facts which 
place an entirely different complexion upon what, at first si. ht, 
admits of nothing but a construction adverse to the motor. I have 
collated these facts in tabular form :— 


Year ending Estimated Cost of 
March 31st. Population. Houses. Dusting. 
&. 

1900 27,772 5554 1809 


the year ending March 3lst, 1898, was £1900, it is pretty certain 
that it would not have been reduced for subsequent — when 
provender and other stores had advanced in cost. years’ 
work at this rate would have amounted to £5700, whilst the re- 
corded cost has been £4472. ‘ 

Will anybody quarrel with a departure that has reduced the cost 
of dusting by £1228 in thirty months, notwithstanding a mean 
annual growth of the district by 185 houses? But this does not 
dispose of the high costs of the motors during the last year. I have 
made careful inquiry into the falling off, and have come to the con- 
clusion that the motors are now worked at not more than about 
half their capacity even for the single shift during which they are 
out. The mileage is only seven per day, and not more than three 
loads are collected. Further, there appears to be steady obstruc- 
tion by horse interests in the Council, whereby orders for repairs 
are delayed, and the motors obliged to spend days, and even weeks, 
in enforced idleness. In addition, the motor performs services 
which are not included in the statement of dust collection. These 
are, particularly, carrying five to six-ton loads of slop on Sundays and 
on other occasions, a matter which will soon add, say, 100 tons to the 
weight stated in the published results. in, until a few months 
ago, the motors had to run over about yards of an uneven 
sleeper track leading to the tip, which seriously strained the con- 
nections and mechanism, whilst it saved the Council 2s, 6d. per ton 


* Paper read August 30th, 1900, at the annual meeting of the Associa- 
i = Cleansing Superintendents of Great Britain, held in the Town Hall, 


for be. mae Lastly, the two motors are of the earliest type, now 
relatively obsolete, and I cannot comprehend the parsimony of the 
Chiswick Urban District Council in not getting rid of them and 
purchasing two modern ones, such as that now at work for the 
Strand Board of Works, with which I deal later. : 

I had hoped to refer at some length to the costs of working at 
Liverpool and Chelsea. Mr. John A. Brodie, the city engineer of 
Liverpool, has been using a motor, built by the Lancashire Steam 
Motor Company, Limited, Leyland, for eighteen months, but has 
so far given it work upon the ee of 4-ton loads of tramway 
material and other heavy stores. working has proved satis- 
factory and highly economical, but has no reference to watering or 
dusting. Mr. T. W. E. Higgens, surveyor to the Chelsea Vestry, 
has had a Thornycroft motor at work for six months. This was 
purchased from the makers at a reduced figure, on account of its 
not being a new vehicle, and was fitted with watering and dusting 
bodies, but Mr. Higgens, like Mr. Brodie, has found the motor so 
useful for carting 4-ton loads of stores, flagging, cement, &c., that, 
whilst it has at times done the work of four vans in watering the 
King’s-road, Chelsea, no dusting has been done. Partly in conse- 
quence of this splitting up of the work, and for other reasons, Mr. 
Higgens informs me that he is not publishing any figures at present. 
The Chelsea Vestry have also ordered two motors from the Lanca- 
shire Steam Motor Company, one of which was delivered two weeks 
ago, whilst the other is nearly ready for delivery. 

I am indebted to Mr. Arthur Ventris, engineer and surveyor to 
the Strand Board of Works, for detailed information upon the 
working of the Board’s Thornycroft motor between February 5th 
and August 4th of this year. The records are divided into three 
periods, viz.:—(1) Motor on hire from February 5th to March 3lst, 
say eight weeks ; used in dust collectiononly. The motor was then 
sent to the makers’ works, where it remained for the month of 
April for overhaul, painting, and the construction of new tipping 
and watering bodies. It was then purchased complete, with two 
bodies, for £750. (2) Motor working from May Ist to June 18th, 
say seven weeks ; used in dust collection only. (3) Motor working 
from June 19th to August 4th, say seven weeks ; used in dust col- 
lection between 6 a.m. and 11 a.m., in street watering between 
11 a.m. and 6 p.m., and in flooding the streets—preparatory to the 
flushing by fire hose—between 11 p.m. and 5 a.m. 

The performance obtained has been as follows :— 


Weight of dust 
collected Watering. 


Work, 
Total. | Weekly | pays,| Loads.| Days.| Loads. 


Period. 


First ../{ 252 | 81-5 


Second Ditto. 363 52-0 
Dusting, water- 

Third ..|{ ing, ing. 189 | 27-0 | 25 | 22% | 87 | 777 
Two shifts. , + 


It will be observed that better work resulted during the second 
period than was the case when the motor was on trial. This isdue 
partly to increased experience in handling, and partly to the regular 
use of a trailing dust-van ononerun perday. But the third period 
is the most interesting, and I pride myself that Mr. Ventris has 
followed the suggestion contained in my paper read at Glasgow 
last year. The motor is at work day and night, though the fires 
are drawn at 6 p.m. and re-lighted at 11 p.m., the duties 
being divided between two drivers. At present it is found 
necessary to have an assistant with the watering-tank body in the 
daytime when the traffic is heavy, to work the levers controlling 
the water delivery, but Mr. Ventris thinks this extra man may be 
superfinous if a van is fitted with foot levers, The water tank has 
a capacity of 700 gallons. ess 

Passing now to a comparison with horse work, Mr. Ventris points 
out that he has discontinued the work of three single dust carts, 
horses, and drivers, and finds that the work is done better and 
more speedily. The house dust, which is collected for the most 
part between 6 a.m. and 10 a.m., is very light, and the weight does 
not convey a correct idea of the labour in collection. I may say 
that the yearly average for the Strand district, exclusive of street 
and market sweepings, is 1265 tons per mile of street per annum, 
whilst the bulk is 4216 cubic yards. This gives an average weight 
of only 6 cwt. per cubic yard. . The average morning run of the 
motor in this collecting is sixteen miles. In addition to this re- 
placement, Mr. Ventris has discontinued the use of two water 
vans, horses, and drivers, that were previously engaged in flooding 
the streets prior to the — by fire hose at night. 


The reduction of cost thus obtained is per annum :— 
d 
Hire of five horses and harness (feeding and stabling 
done by contractors), at £65 perhorse .. .. .. 00 
Dust vans are owned by the Board, and used for other 
Hire of two water vans, at £16... .. oe 20 0 
Three drivers of dust tans, at £7110s. .. .. .. .. 21410 0 
Two drivers of water vans, at £84108. .. .. .. «. 169 0 0 
Oiling and repairing three dust vans, at £8 .. F 24 0 0 
Third-party insurance on five vans... .. .. «. «- 710 0 


Total reduction in cost perannum .. .. .. £772 0 0 


The expenditure in respect of the motor has been :—First period: 
Hire for eight weeks at £7 10s. per week, for day work only, in- 
clusive of all charges. Second and third periods: These aggregate 
a clear three months, The appended table, supplied by Mr. 


Ventris, is in proportion, and may be relied upon as being the out: 
come of experience. 
Estimated Annual Expenditure. 4 
di 
Interest and return of capital, spread over ten years, 

Fuel— 

36 cwt. per week, at 82s. per ton, say .. .. 150 0 0 
Wages— 

Two drivers at 87s. per week .. «. .. «. « 192 8 0 

Attendant to work levers of water van on day 

Repairs— 

Thornycroft’s guarantee .. .. «.. .. 75 0 0 
Boiler insurance on £2000 oe 340 

Total cost perannum .. .. .. «. -. £598 8 O 


The saving per annum is, therefore, £173 12s. per motor, whe 
the capabilities of the mechanical vehicle are properly utilised, and 
the operations organised upon such excellent lines as one finds in 
the Strand district. I do not purpose making my paper any 
longer, for the facts now in your possession speak more eloquently 
than anything I could say in commending them to your considera- 
tion. Steam is the only power within the range of practical 
politics, and solid fuel, ¢.¢., coke or coal, is more economical that 
oil fuel. tive users must not be afraid of the high prime 
cost, for motors give results commensurate with the initial ontlay: 

In conclusion, I trust there will be a good discussion upon the 
foregoing costs. I have every confidence to-day in urging, not 
merely recommending, the adoption of motors for use in operations 
similar to those so admirably carried on in the Strand distriet. 
The warnings I would give are :—(a) Concentrate sufficient dust- 
men upon the motor to permit of its large capacity being taker 
advantage of ; () arrange for all repairs to be made promptly, and 
for periodic tightening of the wheels in a pdoaelte tire-setting 


machine ; (c) work the motor two shifts per day, 
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The first motor began work on August 14th, and the second on a 

November 6th, 1897. The horse contractors’ tender for the year a , 
ending March 31st, 1898, was £1900, whereas the actual expendi- Th, 
ture was only £1253. Thus the motors, for which £350 each was a, 

; paid, effected a saving of nearly their prime cost in the first six ‘on 
months of theiremployment. At the end of this period, the sur- . % 
Bie ee veyor referred to the motors as follows in his annual report—‘‘ I = “e 
am very pleased to say that they have in every respect answered i Fe 
FS what I foreshadowed in my last year’s report. Owing to the —_ rie 
growth of the parish, coupled with a large decrease in the number ok ow 

of empty houses, the amount of dust to be removed has increased ee be 

considerably, and I should strongly recommend the purchase of quot 
; another steam tip wagon, which could be used as a slop cart, dust : = 
cart, or water cart.” Now, since the horse contractors’ tender for h a 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tue engineering trades continue actively engaged both on home 
and foreign account, and considerable orders are under execution 
for electrical work alike for illumination and for power. The iron 
trade continues disturbed by the high price of fuel, and there is 
much complaint among fuel users, not in the iron and steel trades 
alone, but also in the engineering and general manufacturing 
industries of the district. At the same time the high price of coal 
forms a good reason for iron and steel masters to keep up their 
prices. The evidences of resumed trade revival noticeable last 
week continue. 

Sheets, doubles, were quoted on Change in Birmingham to-day 
—Thursday—£9 to £9 10s.; singles, £3 17s. 6d. to £9 7s. 6d.; and 
trebles, £9 12s. 6d. to £102s, 6d. Animprovement is setting in in 
this department. Hoop iron is £10 10s., and gas strip £9 10s, to 
£10. Wire rods find a fair demand in South Shropshire at good 
rates, and boiler and girder plates are firmly held. Marked bars 
are £11 10s., and unmarked £10 to £105s., whilst galvanised sheets 
(corrugated) are quoted £13 to £13 5s. for 24 gauge f.o.b., Liver- 

1 


P’ staffordshire cinder forge pig iron is 62s. to 65s.; part-mine, 
65s. to 67s. 6d. ; all-mine ordinary, 70s. to 77s. 6d.; superior 90s. to 
95s.; foundry, 100s., and cold blast 125s, Sellers are insisting on 
65s. for Northampton forge sorts. 

The steel makers have some good contracts on their books for 
engineering sections, Most customers have only very small stocks, 
and are pressing for deliveries. Some of the steel firms have as 
much as they can do to keep pace with the demand, and they 
anticipate an ——e busy autumn. Steel angles are quoted 
ra = to £9, pla 10s. to £910s., and girders £8 10s. to 
£8 

Reports continue to be current in this district to the effect that 
the Americans, not content with selling, steel billets and tin-plate 
bars in Staffordshire, are now offering steel stamping sheets of 
24 gauge. Sheets of this sort are among the dearest products of 
some of the South Staffordshire and East Worcestershire mills, and 
are quoted £11 to £12 per ton for 24 gauge, and £12 10s, to 
£13 10s. 27 gauge. But the American quotations are nearly 20s. 
below these. It was reported that American pig: iron producers 
have orders in hand or under execution for pig iron to be shipped 
for various countries abroad, chiefly Europe, to an extent variously 
estimated at from 10,000 to 30 000 tons, Other probably 
exaggerated reports have also reached this district to the effect 
that American railways have orders to give out for 1,000,000 tons 
of steel rails—one million tons—and that they will be placed at 
between £4 to £5, the old figure of £7 for standard sections having 
become purely nominal in the States some time since. 

Advices received during the week from Australia state that 
when the mails left galvanised sheets of fair quality were quoted 
at Sydney, £19; fencing wire, £9 12s. 6d. to £9 15s. for No. 8, 
and £10 15s, for No. 10. Galvanised wire was £13 5s. to 
£13 12s. 6d. There is much dissatisfaction in Queensland concern- 
ing the methods of the Government in procuring their supplies of 
rabbit-proof wire netting. When tenders were first called: for the 
specification gave the width, size of mesh, gauge, and weight of 
netting required ; but five years ago a new condition was intro- 
duced to the effect that the rolls of wire netting should not be 
less than 18in. in diameter. In placing the latest contract, not- 
withstanding numerous protests, this condition has been repeated, 
with the result that most of the English firms have refused to 
tender, on the ground that the clause as to the size of the rolls 
practically gives the contract to the colonial firm of netting manu- 
facturers who supplied the last nage The English makers 
generally try to save freight by tightly rolling their netting toa 
diameter of 10in. to 12in. Netting so satisfactory 
otherwise, is ruled out of order by the Government specification. 
The Sydney manufacturers, having no freight to pay, can, of course, 
afford to roll their fabric more loosely, and are thus able to offer 
rolls of wire which meet the requirements, This matter affects 
Birmingham wire-weaving firms closely, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Munchester.—A temporising policy continues to be pursued very 
generally throughout the iron trade here, and makers and manu- 
facturers, buyers and sellers, are all evidently waiting upon 
events. The members of the Lancashire Bar Makers’ Association 
held another meeting this week to consider prices, but after con- 
siderable discussion decided it was advisable to further adjourn 
the question, at any rate for the present. The Lincolnshire pig 
iron makers have also held a meeting during the past week for a 
similar purpose, but they likewise resolved that for the present the 
basis rates should remain unchanged. 

Throughout the engineering trades activity is still being well 
maintained, although generally the outlook is acknowledged to be 
nct at all so favourable as it might be. - A considerable t of 
work is being given out amongst locomotive builders, and boiler- 
makers are ina satisfactory position as regards new orders. The 
leading machine tool makers report that they are securing sufficient 
new work to replace orders as they run out, and exceptional brisk- 
hess still characterises all branches of electrical engineering. 
Textile machinists, as previously noted, are mostly short of work, 
and the prospects of this important branch of Lancashire engineer- 
ing show no improvement. 

The Manchester Iron ’Change meeting on Tuesday brought 
together the usual average attendance, but business all through 
remained in much the same lifeless state as reported for some time 
past. In pig iron, as consumers are getting to the end of their 
contracts, and for some time past have for the most part been 
buying only from hand to mouth, inquiries, perhaps, are coming 
forward more freely, and in small quantities an increasing number 
of orders is being given out, but there is no real improvement as 
regards the actual business position. Local makers report their 
{juotations as little more than nominal, on the basis of about 76s. 
to 77s., less.24, for No. 3 foundry, delivered Manchester, as they 
have so little inquiry to test prices. Of Lincolnshire foundry there 
would seem to be rather a scarcity, owing to some of the furnaces 
just now working but indifferently, and for the small quantities 
makers have to offer they state they have no difficulty in getting 
their full basis price of 70s. 6d. net, delivered See Herat 
but iron continues to be offered through second hands at much 
below this figure, and for delivery next year there are some very 
low quotations, Derbyshire foundry remains steady at about 71s. 
to 72s, 6d. net cash delivered Manchester. For forge iron one or 
two fairly large inquiries are reported, but these seem to be hang- 
ing fire on the question of price. The minimum quotations re- 
main at about 68s., less 24, for Lancashire, and 66s, 2d. net for 
Lincolnshire delivered Warrington. Middlesbrough is strong at 
recent quotations, 79s. 4d. net being still the average price for 
No, 3 foundry by rail Manchester. Scotch iron for prompt 
delivery also remains at about late rates, 77s. to 77s. ba. net 
Manchester docks being prices generally quoted, with sellers for- 
ward at about 6d. less. In American pig iron there is still 
practically little or nothing doing, and no definite quotations are 
obtainable on the market, but there are buyers who would give 
out orders if they could place them at sufficiently low figures— 
which means at under the prices that have been quoted recently. 

Jn the finished iron trade makers are still mainly working on 
With deliveries on account of contracts on their books, which are 
Nostly keeping them fairly well engaged, but very little new 
business is being secured. In accordance with the decision come 
to at the meeting of bar makers already referred to, the Associa- 


tion list basis remains at £10 5s. for Lancashire, and £10 10s. for 
North Staffordshire bars, delivered Manchester district. Hoops 
are without alteration, makers booking new business to 
keep them going, and still holding to their quotations of 
£10 12s. 6d. for random, to £10 17s. 6d. for special cut lengths, 
delivered Manchester district, and 2s. 6d, less for shipment. For 
sheets prices are very irregular, owing to manufacturers being 
eager to secure business, and £10 may be taken as an average 
basis price for delivery in this district. 

An unsatisfactory tone still prevails in the steel trade. 
Hematite makers do not reduce their quotations of about 
92s, 6d. to 95s., less 24, for No. 3 foundry, delivered here, but 
they are mostly open to negotiation where new business is to be 

‘ot. Local makers of billets would readily book forward orders at 
per ton, whilst American billets are to be yes i at 10s. less, 
although perhaps there is some tendency to stiffen up from the 
very lowest figures that have recently been accepted. Steel bars 
practically range any price upwards from £9 ; common steel plates 
average about £8 5s., with steel boiler plates still quoted £10 5s., 
delivered Manchester district. 

In connection with the opening of an exhibition of gas appli- 
ances this week in Manchester, there was a rather novel and inter- 
esting feature. The chairman of the Manchester Corporation 
Electricity Committee presided, and the chairman of the Gas 
Committee performed the ceremonial part of declaring the exhibi- 
tion open, both gentlemen laying special stress on the fact that 
the experience of the Manchester Corporation had proved that 
electricity, so far from being an injurious competitor with gas, had 

iven an increased stimulus to the gas undertaking. Sir Wm. H. 
iley, in the course of a short speech in connection with the pro- 
ceedings, added a few interesting facts with to the gas 
industry in Manchester and Salford district. He mentioned that 
Manchester and Salford were the first two towns in which the 
ratepayers owned the gasworks, the Commissioners establishing a 
gasworks in 1817, but before then gas was used for lighting pur- 
poses at a cotton mill in Salford. He had seen some of the tubes from 
the mill, and it was interesting to note that they were made of brown 
paper glued together. He might also mention that the gas meter was 
invented in Manchester by Richard Roberts. In most books deal- 
ing with the subject it was stated that Clegg, of Oldham, first 
invented the gas meter, but that was quite a mistake. The gas 
meter originally adopted by the Commissioners of Manchester and 
Salford was invented in Manchester by Richard Roberts. Refer- 
gy the use of gas as a motive power, Sir William stated that 
in Belgium gas engines were being used for from 500 to 1000 
horse-power in various steel and ironworks. A very large works 
was being erected on the Trafford estate for the manufacture of 
gas engines, and it was just possible the steam boiler might be 
loomed, and that the gas engine of the future might supplant the 
steam engine. 

Perhaps the only special feature to notice in the coal trade of 
this district is that whilst round coals are fully maintaining their 
strong position there is undoubtedly a weakening as regards engine 
classes of fuel, and this is brought into rather marked contrast by 
the relative prices that are just now ruling on orders for shipment. 
On shipping orders for round coals colliery proprietors are able to 
obtain quite a couple of shillings per ton above what they are quot- 
ing on inland sales; on the other hand engine fuel is being sent 
away for shipment at about 1s. below the basis pit prices, which are 
still maintained on sales for inland requirements. This somewhat 
anomalous situation is, however, not difficult to explain. In round 
coals the output has not yet sufficiently overtaken inland require- 
ments either in the better qualities for Lomentee consumption or in 
the lower descriptions for steam and forge purposes, to place any 
surplus supplies on the market ; in fact, collieries are still almost en- 
tirely bare of stocks, which usually at this time of the year are put 
down pretty heavily to provide for winter requirements, On the top 
of this has come an extra demand for shipment, and as coalowners 
have in most cases quite as much as they can do to meet their 
ordinary inland trade, there has consequently been not only no 
surplus on which to draw for shipping orders, but an 
actual shortage, with the result that orders for shipment 
are only being entertained where collieries can obtain some sub- 
stantial advance in prices. Engine fuel, on the other hand, owing 
to the holidays during the past month, and the unsatisfactory 
outlook in the cotton trade, has been aye 4 in restricted request for 
mill pur , whilst the activity in the round coal trade has 
necessarily involved a correspondingly large production of slack, 
and supplies of the last-named class of fuel have been in excess of 
requirements. In order, however, to maintain inland prices 
collieries have either had to put down into stock or to get rid of 
surplus supplies by sending them away for shipment at lower 
figures than they would accept from inland customers. 

As to the inland trade in round coal, this remains very much as 
reported recently. The better qualities continue in brisk demand 
for house-fire purposes, and not only are list rates fully maintained, 
but it would seem to be not improbable that with the close of the 
month there may be some further upward move; Common round 
coals are also still moving away freely for iron-making, steam, and 
forge purposes, at the full list rates, averaging 12s. 6d. to 13s. at 
the pit, but any further advance on these is not regarded as at all 
likely. For engine fuel, although there is a fairly good demand, 
requirements are not at all so pane as they have been, and 
although Lancashire collieries still quote on the basis of 10s. 6d. 
per ton at the pit for good qualities of rough slack, inferior sorts 
are to be bought much lower, and there are plenty of cheap parcels 
of engine fuel offering from other districts, 

For shipment a pressing demand is reported, and for good 
screened coal from 17s, to 18s. is being got for delivery Mersey 

rts. Slack, however, of which there is a fair quantity just now 

ing shipped, is to be bought at about 11s. to 11s, 6d., delivered 
rts, 


A continued weakening tendency is noticeable in furnace cokes, 
but in foundry sorts prices are generally steady at recent quota- 
tions, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire coal trade still continues brisk, and 
although there are disputes at one or two of the local pits, these 
ae to be more promptly settled than they used to be, and 
afford no grave cause for uneasiness. Various opinions are held as 
to the continuance of the present prosperity in the coal trade, but 
at present there is no prospect of any immediate change. The 
pits continue to be full of orders and a market is readily found for 
all that is brought to bank. House coal is maintained at its pre- 
sent high price through the excessive desire of householders to get 
their winter supplies in earlier than usual. The most urgent pres- 
sure in this respect is from London, there being locally an average 
business, and no more. Best Silkstones fetch 16s. to 16s. 6d. per 
ton, Barnsley house, 15s. 6d. to 16s. per ton ; seconds from 14s. 6d. 
per ton. 

Steam coal is being delivered for home markets in very heavy 
weights, the requirements of railway companies and iron works 
being more urgent than for export. This being Doncaster week, 
the output of the district will be much lessened, but the colliery 
managers did their best to discount race holidays by a larger out- 
_ last week. Barnsley hards make 16s. to 17s. per ton ; seconds 

rom 15s. per ton. These are pit-mouth prices. Gas coal is also 
being freely delivered under contract at lis, to 15s. per ton. In 
engine fuel the principal demand is for the higher grades, which 
fetch full prices. Small fuel is now easier, owing to the falling off 
in the Lancashire demand, and the less urgent needs of the coke 
—_ Nuts fetch 12s, 6d. to 13s, 6d. per ton; slack from 9s, 6d. 
per ton. 

Although coke is still in considerable request, there are signs of 
the demand getting weaker, as one furnace has been blown out in 


North Lincolnshire, and others.are tofollow. Quotations are some- 
what easier, ordinary qualities being obtainable from 21s, 6d. to 
22s. 6d. per ton, while washed coke fetches 23s. 6d. per ton. 

The coal trade with Hull from South Yorkshire and the adjoin- 
ing coalfields during August last represented a weight of 438,240, 
tons as compared with 356,464 tons in August of 1899. ‘The total 
weight for the completed eight months of the year is 2,725,360 
tons, as compared with 2,300,512 for the similar period of the 
previous year. Denaby and Cadeby Main head the list as usual ; 
the weight of coal sent from these collieries last month being 
71,720 tons, as compared with 42,760 tons in the corresponding 
month of last year. The weight from these collieries for the com- 
ve period of the year was 404,104 tons, as compared with 

216 tons for the eight months of 1899. The exports show a 
considerable decrease on the month. The weight sent abroad 
from Hull having been 207,642 tons against 245,349 tons for August, 
1899. This is partly owing to the docks at Hull being pressed to 
their utmost, steamers having sometimes to wait for days for their 
turn to take in cargo. The chief decreasing market has been 
Sweden, the weight of which has fallen from 71,054 tons in 
August, 1899, to 42,353 last month. Norway has also taken much 
less. Other decreasing markets are South America, Belgium, 
Egypt, and North and South Russia. Considerable increases are 
shown by Denmark, France, Holland, and Italy. For the eight 
months of the year the weight has been 1,340,180 tons, as com- 

with 1,163,018 tons for the equal period of last year. North 
ussia has been the greatest customer with 290,028 tons, against 
308,726 tons the previous eight months. Next in importance is 
Sweden with 275, tons as compared with 299,940 tons. The 
a for France are significant; in August last France took 
11,195 tons, for the completed eight months 780,622 tons, the 
demand in both cases being practically double what it was last 
year. Germany has been a large customer, taking 170,778 tons 
against 135,339 tons for the similar period of last year. 

The foreign trade done in unwrought steel reached last month 
the value of £273,189, an advance of £10,000 on August of last year. 
For the eight months the value was £2,727,839 against £1,978,773 
for the corresponding period of last year. The increasing markets 
have been Sweden, eet Denmark, Holland, France, Uni 
States of America, British East Indies, Australasia, Canada, andthe 
group included in “‘ other countries.” The only markets showing 
a decrease were Russia and Germany. 

In cutlery the value of foreign trade during August was £58,339 
against £53,871 in August last year. No great change is percept- 
ible in any of the markets, the chief increase being shown by British 
possessions in South Africa, Australasia, and Canada. For the 
completed eight months of the year the value was £414,204, the 
markets already mentioned being those showing the most distinct 
improvement. In hardware the trade indications aresimilar. The 
value during the month, £122,257, is £5000 less than for August, 
1899. For the eight months the total—£988,999—also shows a 
decrease on the corresponding period of last year, when the value 
of hardware exports reached £994,372. 

The pig iron market is somewhat flat, and, with the high price 
of coke, makers are contemplating the — out of furnaces, 
No change in prices during the past week. inished irons fetch 
£10 15s. to £11 5s. for bars, and £12 to £12 5s. for sheets. Lower 
prices are expected shortly by buyers. 

In the steel trade the principal demand is for open-hearth steel, 
which is chiefly called for in the heavy trades. The famine price 
asked for Swedish qualities has lessened business, users holding off 
for lower terms, of which makers hold out no hope at present. 
Here again, the number of steel orders are unequally divided, 
some having more work than they can get out, while other firms 
complain of inadequate employment. The high price of fuel is 
adversely affecting the trade. In the lighter industries of the city 
the position remains as previously reported. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE is not shown this month that amount of improvement 
in the iron and steel industries that is generally looked for at this 
period of the year, and instead of prices advancing some of them 
are being reduced. In no case this week has there been any 
appreciation of prices, and though the autumn shipping season 
has arrived, the buying is slack. Pig iron, however, is going away 
at a substantially increased rate on export account, and shipments 
are brisker this month than they have been in any month this 
year except March. This is in accordance with precedent, and 
there seems now every probability that the Cleveland district this 
month will ship at least 120,000 tons of pig iron, for not only are 
the deliveries to the Continent on a | r scale than for several 
months past, but the exports to Scotland have likewise increased a 
good deal, so that whereas in June the daily shipments from this 
district to Grangemouth were under 500 tons, now they average 
1300 tons, and if they do not exceed 30,000 tons for the whole 
month traders will be disappointed. Not since the middle of lest 
year have they been on that scale to Scotland ; but for a long time 
the prices of Cleveland pig iron have not admitted of successful 
competition in Scotland with Scotch pig iron. To allow of that 
Cleveland iron at furnaces must be at least 4s. to 5s, per ton below 
Scotch, as it costs that much to deliver the Cleveland iron to the 
Glasgow consumer, whereas Cleveland iron has been several 
shillings above Scotch—at one time 3s. 6d. above, and competition 
was then out of the question. Recently, however, the difference 
in prices has changed in favour of Scotch, and Cleveland iron, 
instead of being 3s. 6d. above Scotch, has been 5s. 10d. below it 
this week. That being so, Scotch consumers have been buyi 
Cleveland iron somewhat freely of late, more —- as No. 
foundry iron, which they mostly require, has also been relatively a 
good deal cheaper than No. 3, seeing that whereas itis usually 6d. 
per ton below the latter in value, now itis 4s. 3d, below. At the 
present prices there is no difficulty in selling Cleveland iron in 
Scotland. 

The demand for No. 3 Cleveland G.M.B. pig iron has improved, 
as it is largely required for export. The supply, though it has 
lately been increased, the furnaces producing a ter proportion 
of this quality than hitherto this year, still falls short of the 
needs of the market, and mage experienced by some buyers 
in securing what they want. e scarcity is not likely to be 
lessened during the next two months. The price, therefore, is 
stiff, and not less than 71s. per ton would be accepted for early 
f.o.b. deliveries either by makers or merchants. The figure is 
readily paid, but consumers will not give it for delivery further 
ahead than the next two months, as it is ex that lower 
prices will be the rule after the end of October. No. 1 is sold at 73s. 
per ton. At least 66s. 9d. has to be paid now for early deliveries 
of No. 4 foundry, but forge qualities are lower, grey forge bei 
obtainable at ‘es. 3d., mottled at 65s., and white at 64s. 9d.— 
prices relatively much lower than that for No. 3, but while the 
atter is scarce, the former are plentiful. 

Hematite pig iron is not so scarce as it was in this district ; 
indeed, it is more readily obtainable than at any time this summer, 
and consumers can get mixed numbers this week at a further re- 
duction, for 85s. per ton is the figure generally accepted, and less 
would not be refused under some circumstances. Nothing like 
this would be paid for forward delivery. The demand from 
abroad is quieter than usual. There is a lull in the buying of 
Rubio ore, as consumers are not prepared to pay the 21s. 9d. per 
ton asked for delivery of cargoes into the Tees, and merchants 
affirm that with the freight at 8s. 3d. per ton they can sell at less 
without loss. This is quite probable, but, with the price of hema- 
tite iron tending downward, consumers hold off from buying, and 
21s. 3d. is about the most that they will give. 

The exports of pig iron this month from the Cleveland district to 
12th reached 36,418 tons, as compared with 26,407 tons last month, 
and 41,565 tons in July, 1899, the improvement being due to larger 


|| 
‘ 
t 
4 
© 
d 
n 
y 
if ‘ 
e 
A 
d 


278 


THE ENGINEER | 


Sept. 14, 1900 


deliveries to Scotland and Germany. The stock of Cleveland pi 
iron in Connal’s public warrant stores shows~some decrease this 
month, as might be expected, seeing that deliveries have increased. 
On the 12th the stock was 11,969 tons, the decrease this month 
being 1171 tons. Of hematite iron the stock, which was over 
00, tons at one time, now only amounts to 555 tons, a 
quantity at which it has been stationary since July 16th. For the 
greater part of the year the North-Eastern Railway Company’s 
se store has been bare of stock, but now 3380 tons are stored 
ere. 

Producers of finished iron and steel still keep up their prices, as 
having yet plenty of orders on hand, and being able to continue 
full operations at their works, they are in no hurry to sell, and the 
keen competition of other districts which are not so fortunately 
situated does not for the present concern them. Plate and angle 
makers are expecting more activity in the demand, as there is 
undoubtedly a resuscitation in the demand for new steamers, the 
number ordered quite equalling the number completed. The 
pressing orders that are given out by the Government throw more 
work in the way of the firms which are not on the Admiralty list. 
Prices of plates and angles have become decidedly firmer, and the 
further reductions which some consumers looked for are not likely 
now. For iron ship plates £8 2s. 6d has to be paid ; for steel ship 
plates, £8; for steel boiler plates, £10; for iron and steel ship 
angles, £8 2s. 6d.; for packing iron, £8 5s.; all less 24 per cent. 
These are the minimum figures, and some firms are getting more. 
Common iron bars are steady at £910s., this being the highest 
rate that has ruled this year, and the manufacturers seem to be 
better situated for work than their competitors either in Stafford- 
shire or Scotland. A very slack demand for steel rails is reported, 
and heavy rails can be got without difficulty at £7 net at works, 
while for steel railway sleepers £8 has to be given, and for cast 
iron railway chairs £4 17s. 6d. Pipe founders are as well occupied 
as any firms engaged in the iron trade, and there is no yielding 
with them as regards prices. 

It is expected that a start will soon be made with the construc- 
tion of one of the largest electric tramway schemes in the country, 
the Bill for which has now received the Royal Assent. It is the 
Houghton-le-Spring and Sunderland, and will, with its branches, 
have a total length of twenty miles, The main line will start at 
Grangetown, Sunderland, and pass through Ryhope, Ryhope 
Colliery, Tunstall, New Silksworth, East Herrington, New Her- 
rington, Philadelphia, Newbottle, Houghton-le-Spring, Helton-le- 
Hole, Easington-lane, on to Easington, and there will be branches 
from New Silksworth to Sunderland, near Low Barnes, from New 
Herrington and Philadelphia to Penshaw Station, and from 
Houghton-le-Spring to Fence Houses. A population of 60,000 will 
be served, exclusive of the 150,000 in Sunderland. Eventually the 
line may be extended from Penshaw Station to Gateshead and 
Newcastle. The tramways are to be on the overhead electric 
trolley system, which has been adopted for the Sunderland tram- 
ways, and is also being constructed at Newcastle and Gateshead. 
Not only will passengers be carried, but it is proposed that goods, 
including coal, coke, &c., shall be conveyed in special trucks. The 
engineers for the line are D, Balfour and Son, civil engineers, and 
Handcock and Dykes, electrical engineers, Newcastle and London, 
aad the promoters are The United Kingdom Tramways, Light 
Railways, and Electrical Syndicate. 

The pressure in the steam-coal trade has subsided, and the 
state of trade is about similar to that which was reported just 
prior to the South Wales difficulty. It is still extremely active, 
and prices have not come down to the figures that then ruled, nor 
are they likely until the autumn navigation season is over. Every 
coalowner appears to be well supplied with orders, and has very 
little coal availatle for sale for delivery during the next four or 
five weeks ; in fect, some of the coalowners are quite independent 
of the market at present. Fully 2Us. per ton f.o.b. has to be paid 
for best steam coal, and 12s. for smalls. A good deal of business 
has been done in bunker coals during the last few days, and now 
they are somewhat difficult to obtain even at 17s. 6d. per ton for 
ordinary unscreened qualities. Gas and coking coals, which were 
not affected much by the Welsh strike, are realising 18s. 3d. to 
18s. 6d., and deliveries are heavy. Coke prices are decidedly 
easier, the demand being nothing like so keen as it was, either for 
home consumption or for export. In consequence best foundry 
coke for’shipment can now * got at 30s., and medium blast 
furnace coke is sold at 27s. delivered on Teesside. The best 
qualities have not eased in the same proportion as the commoner. 
There is a larger supply, the recent heavy demand having led to 
an increase in the production, notwithstanding that some of the 
ovens have been stopped, so that the coals might be sold, a 
aad better price being obtainable for the coal than for the 
coke, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE volume of business in the Glasgow pig iron market is much 
restricted. Scotch warrants have been done this week in small 
quantity from 76s, 6d. to 77s. cash, and Cumberland hematite at 
81s. cash. There is scarcely any demand for iron for forward 
delivery. An expression prevails pretty generally that the present 
condition of the market is temporary, and that prices of raw iron 
are almost certain to recede. However this may be, no one is 
purchasing iron at present who can possibly delay the transaction. 
There appears to be unmistakeable evidence that business is shrink- 
ing, notwithstanding that much is said and written to the contrary. 
A quantity of pig iron has this week been sent into Connal and 
Co.'s Glasgow stores, and it is stated that this is the first time such 
a thing has occurred for upwards of two years. The circumstances 
under which this addition to stock has been made may, perhaps, 
be difficult, if not impossible, to ascertain ; but the fact is in itself 
of very considerable importance, and if stocks should continue to 
increase, there is likely to be some relaxation in prices. 

There are 37 furnaces making ordinary iron, 36 hematite, and 
6 basic, the total of 79 thus in operation in Scotland comparing 
with 82 at this time last year. Within recent weeks there has 
been a gradual reduction of output, and this has been taking 
place alongside of diminishing withdrawals from store ; and in this 
fact there seems to be another proof that the amount of business 
generally is 

The prices of Scotch makers’ pig iron are as follows :—Carnbroe, 
f.o.b. at Glasgow, No, 1, 75s. 6d. No. 3, 74s. ; Govan No. 1, 78s.; 
No. 3, 77s. 6d. ; Monkland, ditto, ditto; Clyde, No. 1, 84s. ; 
No. 3, 74s.; Gartsherrie, No. 1, 85s.; No. 3, 75s.; Calder, No. 1, 
85s. 6d.; No. 3, 75s. 6d.; Summerlee, No. 1, 87s. 6d.; No. 3, 
74s. 6d.; Coltness, No. 1, 903. 6d.; No. 3, 74s.; Glengarnock, at 
Ardrossan, No. 1, 82s. 6d.; No. 3, 74s.; Eglinton, at Ardrossan 
or Troon, No, 1, 74s. 6d.; No. 3, 72s. 6d.; Dalmellington, at Ayr, 
No. 1, not quoted ; No. 3, 73s. 6d.; Shotts, at Leith, No. 1, 
87s. 6d.; No. 3, 76s.; Carron, at Grangemouth, No. 1, 85s.; No. 3, 
75s. per ton. 

The shipments of pig from Scottish ports in the past week 
amounted to 4673 tons, compared with 4947 in the same week of 
last year. There was oe to India 640 tons, Canada 230, 
France 290, South America 30, Australia 150, Italy 250, Germany 
270, Holland 215, Russia 46, Spain and Portugal 55, China and 
Japan 218, other countries 465, the coastwise shipments being 1814 
tons against 1888 in the corresponding week of last year. 

The finished iron and steel departments are fairly employed, 
although there are few cases in which anything like a pressure of 
work is being experienced. A great deal is being heard of the 
competition of America and Belgium with our makers of iron and 
steel finished goods, and quantities of material have been arriving 
from these countries for some time. There is considerable differ- 
ence of opinion as to whether a permanent trade in such imports 
can be maintained, and the balance of it at present ap to lean 
to the view that the fluctuations of freights will interfere with the 


business. Some new orders for shipbuilding material have been 
given out, but there is alack of spirit both in the iron and steel 
departments, costs being too high to admit of profitable working. 

e coal trade has remained firm throughout the week. Coal- 
masters have been fully occupied completing orders placed a short 
time ago, and deliveries both to home and export buyers have been 
on an extensive scale. The past week’s coal shipments at Glasgow 
showing a falling off to the. extent of 3000 tons compared with the 
preceding week, but much of the coal that in ordinary circum- 
stances would have been shipped at Glasgow has been diverted to 
Ardrossan, where the clearances are exceptionally heavy. All 
over Scotland there is a decrease of 10,000 tonsin the shipments as 
compared with the preceding week, but the total quantity 
despatched—261,973 tons—is still much above the average. It 
should be noted, however, that the activity which prevails is the 
result of orders formerly in hand, and it is to be expected that the 
shipping department of the trade will fall away from now, as far as 
Glasgow is concerned. The inquiry for future shipment is already 
very dull, and there is thus a prospect of home consumers obtain- 
ing cheaper coals. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE effect of the Taff Vale strike upon Cardiff coal shipments is 
well shown in the returns of coal shipments for August. ‘The total 
shipments of coal from Welsh ports were 1,792,450 tons, against 
1,868,633 tons for the corresponding month of 1899. While Cardiff 
suffered, other ports obtained the benefit. Cardiff coal shipments 
in July were 1,327,367 tons, in August only 968,790 tons. New- 
port in July 259,431 tons, in August 314,270 tons. Swansea and 
Llanelly exhibited a slight decrease. Port ‘Talbot, a great increase, 
in July despatching 35,709 tons, in August 420,715 tons, 
Every day of late has witnessed a fuller r ption of b 
on ’Change at Cardiff, and more animation. The belief that prices 


quoted at 29s. to 30s.; best seconds firm at 26s. to 27s. These 
figures are very significant. As regards smalls, these were scarce 
and dear, and quotations difficult to obtain. I give a full list, 
obtained at closing time :—Best steam, 29s, 6d. to 30s.; best 
seconds, 26s. to 27s.; ordinary seconds, from 22s.; drys, 25s. to 
26s, Best steam: small, 14s, 6d. to 15s, 6d.; seconds, 13s. to 
13s, 6d.; inferior sorts, from 12s. Best Monmouthshire, large, 
24s. to 25s.; seconds, 21s. 6d. to 22s. 6d.; best house coal, 26s. to 
28s. No. 3 Rhondda, large, 22s. to 22s. 6d.; brush, 19s. to 20s.; 
small, 15s. to 16s. No. 2 Rhondda, large, 18s, 6d. to 19s. 6d.; 
through and through, 17s. 6d. to 17s. 9d.; small, 15s. to 15s. 6d. 
Patent fuel 22s, 6d. to 27s. net, according to brand; strong 
inquiries and good despatch to foreign destinations, particularly to 
Rio de Janeiro. Coke in strong demand, both foundry and fur- 
nace coke. Quotations not given this week. Pitwood, as antici- 
pated last week, is improving daily in price. Irish wood continues 
to arrive, but resources there are not equal to those of France and 
Spain. Latest quotations are 20s. per ton, ex ship. 

Swansea coal prices, latest are, as follows :—Anthracite, finest 
brand, picked, malting, 27s. 6d. to 28s.; seconds, also hand 
picked, 24s, to 24s. 6d. ; best large, 22s. 6d. to 23s. 6d. Red vein 
or similar large, 19s. to 20s.; rubbly culm, 11s. 6d. to 11s. 9d. ; 
steam, 20s. to 21s. 6d. ; seconds, 18s, 6d. to 20s. ; small, 14s, to 
15s. 6d., cash thirty days, less 25. 

Coke, best foundry, 40s. to 45s.; furnace, 32s. 6d. to 35s, 
Patent fuel, 233. to 24s. ; pitwood, 20s. per ton into trucks, 

The meeting of the Miners’ Provident Society always affords 
subject for satisfaction. On Saturday the usual quarterly gathering 
was held at Cardiff, under the presidency of Mr. Louis Tylor. The 
number of members on the 30th June last totalled 30,307. There 
were on the funds 908 widows, and 1274 children. During the 
quarter 2400 disabled members had been relieved at a cost of 
£10,182; relief to widows, £2934; to children, £2149 ; and £187 
paid ont in old age allowances. One significant item, showing 
that members’ contributions are strikingly disproportionate to the 
sums paid out, was £4980. The proprietors’ payments came up to 
£5681. Mr. F. G. P. Nesson, F.1.A., London, is to prepare the 
next quinquennial valuation of the society. 

The fact that the membership only numbers 30,000 out of a 
total roll call of colliers in Wales of 100,000 is one of the worst 
features of the society. 

News is to hand that steel billets for Swansea tin-plate works are 
now on their way from Carnegie Works, Pittsburgh. 

Newport, Mon., imported this week 500 tons of steel bars from 
Baltimore, and amongst other importations received 560 tons tin- 

late bars from Barrow and 420 tons iron bars ; also pig iron from 

hitehaven and Millom. Amongst the consignments from the 
same ports were 320 tons steel rails to Topsham, and sheet iron to 
Bristol. 

Still another importation of Spaniards to Dowlais Works is 
notified, and it would appear as if the tendency is to have a per- 
manent settlement, the foreigners now getting not only their wives 
and children, but, having their mandolines and guitars with them, 
are forming a musical society, which will commend them to the 
well-known musical love of the native. 

During the year so far Cardiff has dispatched 21,714 tons of iron 
and steel ; Newport, Mon., 12,571 tons ; Swansea, 1639 tons. 

In coke Cardiff has taken the leading place in shipments, send- 
ing away 53,508 tons ; Newport a g second with 23,319 tons; 
Swansea, 8883 tons. In patent fuel Swansea maintained its 
ascendency with 339,058 tons, Cardiff following with 276,971 tons, 
and Newport, Mon., with 50,660 tons. 

Commenting upon the reference to the jmportation of American 
steel to this country, a tin-plate maker, writing to a contemporary, 
states that by the introduction of American bars at 35s. a ton 
cheaper than bars can be made in South Wales, the selling price of 
steel tin-plate bars is seriously affected. But he admits that ‘the 
Bessemer American bar is slightly inferior, and will not do for the 
oil sizes called 20 by 10, which should be made from the best 
Siemens, and this ought to give the Welsh tin-plate makers a pull.” 
American agents now in Swansea are quoting bars at £5 7s. 6d. 
Ci 


In the Swansea Valley there is a continuous and gratifying 
briskness of trade. Rees, and Kirby, Limited, Morriston, have 
just completed a steel footbridge, 560ft. total length, to form an 
approach to the Mannesmann Tube Works—across the sidings of 
the Swansea Hematite Company’s yard—and have on hand three 
footbridges for the Great Western Railway. Most of the mills in 
the district are busy. I hear that the Cwmfelin Company have 
secured sufficient orders to carry them through until March. This 
will employ the whole of their twelve mills. At Players’ both mills 
are busy ; and the three at Park Works, and eight at Pontardawe, 
three at Ynysmeudy, the same at Foxhole. A re-start took place 
this week at Pontardulais, 

Last week tin-plate shipments were 65,542 boxes ; receipt from 
works, 50,090 boxes. Present stocks, 148,766 boxes. This week 
there was a meeting of the South Wales Steel Makers’ Association 
at Swansea to consider certain questions still in dispute in connec- 
tion with the recent wages agreement, which concedes a substantial 
advance to the men. Complaints, it appears, had been made by 
certain masters to exclude some classes from the benefits. This, 
Mr. Hodges contended, was unfair, and the meeting was closed 
with a distinct promise to remedy grievances. 

On ’Change, Swansea, mid-week, it was eenet that the 
‘corner ” in pig iron had closed. So far prices of Scotch have not 
been affected. Latest prices are as follows :—Glasgow warrants, 
76s. 54d., 76s. 6d., 76s. 9d. 77s., cash buyers; Middlesbrough, 
No. 8, 71s.; other numbers in proportion ; hematite warrants, 81s. 
and 80s, 9d, for mixed numbers, f.o.b, Cumberland, according to 


brand ; Welsh bars, £8 1és. to £8 17s. 6d.; angles at usual extras, 
f.o.t. at works; sheet iron, £9 15s. to £10; steel sheets, £9 12s, 6d, 
to £9 17s. 6d., with the usual extras for higher ga 3 steel rails, 
heavy sections, £7 to £7 5s.; light, £8 10s. to £9 ; sleepers, angles, 
channels, &c., according to section and specification. 

Bessemer steel bars and Siemens steel tin-plate bars nominal. 

Until the effect of the introduction of American steel is seen, 
this may be expected to continue, and the position of both steel 
and tin-plate makers is an anxious one. 

The leading Bessemer works are well supplied with substantial 
orders, and heavy rail shipments have been made, and will con- 


ue, 

Latest tin-plate quotations are as follows :—Bessemer steel cokes, 
14s, 3d. to 14s. 6d.; Siemens coke finish, 14s. 6d. to 14s. 9d.; 
ternes, ea double box, 28 by 20 U:, 28s. to 30s.; best charcoal 
15s. to 15s, 6d.; big sheets for galvanising, Canadas, and finished 
black plate, all prices nominal. ; 

Block tin, £135 to £133 ; spelter, £18 15s. Lead, £18. Copper, 
Chili bars, £73 10s. to £74. Iron ore, Tafna, 20s.; Rubio, 21s, 

At Briton Ferry the make of steel bar and ingots is exception- 
ally large. All mills busy, but those at Earlswood. 

A new deep-water dock is projected for Swansea harbour. 

The re-valuation of collieries has been arranged for the parish of 
Merthyr. This at Neath has been carried out, and shows an 
increase of £15,000. 

It is estimated that the result of the next audit in the South 
Wales coalfield will show an advance of 10 per cent. Some 


colliers’ agents anticipate 15 per cent. One stated ata meeting. 


lately ‘‘that colliers were entitled to a 25 per cent. advance, but 


contracts made at lower prices for long periods tended to keep’ 


down the prices. He thought the men were entitled to 15 per 
cent.” 

Coal and iron shares remain very firm. Taff stocks, 724 ; Great 
Western ordinary, 4 easier ; Neath and Brecon, Ist debenture, 5; 
Great Western, 4 per cent. debenture, a point higher ; Northern 
and Internationals (coal), advancing. 

Mr. Allan Johnson, late of the Passage Dry Dock, Queenstown, 
has been appointed manager Hill’s Dry Dock, Cardiff. 

ler Westtield Steamship Company has been floated—£47,000 in 
shares, 

The Tredegar Dry Dock, Newport, contract has been let to Price 
and Reeves, of Great George-street, Westminster. Mr. John 
Price, head of the firm, built the Barry Dock, and was connected 
with Mr. Walker in the construction of the Manchester Ship 
Canal and the Severn Tunnel. Plans are practically the same as 
when the contract was first let, but the dimensions of the dock 
are increased to a total length from entrance of 750ft. _ 

An extension of Dowlais Works, Cardiff, is being projected. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market strong for all descriptions of large, and prices 
firm. Small are easier. House coal keeps*in good request, and 
prices very firm. Exports for week ending September 8th were: Coal, 
foreign, 71,546 tons ; coastwise, 13,940tons, Imports for week ending 
September 11th were :—Iron ore, 3881 tons; pig iron, 765 tons; 
tin bars, 1060 tons ; bar iron, 410 tons; pitwood, 4666 loads ; one 
cargo sleepers, and one cement. 

Coal: Best steam, 24s. to 25s.; seconds, 22s. to 23s.; house 
coal, best, 22s.; dock screenings, 15s. 6d.; colliery small, 14s. to 
14s, 6d.; smiths’ coal, 17s. to 18s. Pig iron, Scotch warrants, 
76s. 64d.; hematite warrants, 80s. 6d. f.o.b. Cumberland prompt ; 
Middlesbrough, No. 3, 70s. 9d. Steel: Rails—heavy sections— 
£7 to £7 5s.; light ditto, £8 10s. to £9 f.o.b. Tin-plates, Bessemer 
steel, coke, 14s.; Siemens—coke finish—14s. nominal. _Pitwood: 
22s. ex ship. London Exchange Telegram: Copper, £73 7s. 6d.; 
Straits tin, £135. Freights: Firm. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Locomotive performance.—American papers are commenting upon 
the new goods engines of the Lancashire and Yorkshire Railway, 
with their trains of sixty instead of twenty-seven wagons, and their 
use appears to sustain the position taken by your American corre- 
spondent for some years past, to the effect that there is a field 
even in England for the economical use of exceptionally powerful 
engines of high capacity, and for the concentration of goods traffic 
—under certain conditions—into heavier trains than have been 
handled. An example of the increase in power of modern locomo- 
tives is afforded by the annual report of the Chicago and North- 
Western Railway for the year ending with June, 1900. During 
the year eighty-two new locomotives were purchased to replace 
engines to retired from service, the cost of the engines being 

3,008, or £2475 per engine. These eighty-two new locomotives 
are equivalent in tractive power to 203 locomotives of the classes 
they have replaced, the increase in such power being 1474 per cent. 
Some of the particulars of locomotive performance on this 
are as follows :— 


Locomotives in service .. .. «+ 1,021 
Mileage— 
Passenger . 12,072,463 11,064,616 
18,210,849 
Ballasting .. .. .. «+ «+ 2,020,842 1,527,389 
Cost of service and repairs— 
Enginemen, firemen ‘ £568 
£495,274 
Oiland waste .. .. «+ £19,676 .. £17,898 
Total .. .. oo £1,744,020 .. £1,444,578 
Cost per mile run— 
Renewals, repairs, and supplies. . _ 2-75 pence 
Enginemen, firemen, wipers, &c.. 8-71 45 
Oil and waste .. | 
Tons of coal consumed .. a 1,942,242 
Cost of coal per ton.. .. 6s, 8d. 
Miles of railway operated .. .. .. - 1,363 
Miles of all tracks, including si - ea 1,508 


DeaTH oF Mr. J. R. JEFYERIES.—We regret to have to announce 
the death from peritonitis of Mr. Jefferies, of Ipswich, one of the 
leading partners in the firm of Ransomes, Sims, and Jefferies, 
Limited, Orwell Works, Ipswich. Mr. Jefferies, who was in his 
sixtieth year, was bornin Great Barford, in Bedfordshire. He came 
to Ipswich asa premium apprentice at the Orwell Works in 1856, and 
so assiduous was he to his duties, that he was taken into partner- 
ship by the firm, which then existed under the head of Ransomes, 
Sims, and Head. When the undertaking was converted into a 
limited liability company in 1884, Mr. Jefferies became one of the 
managing directors. He formerly paid —— attention to the 
manufacturing department, but gradually, as agg ta ne passed 
away, he had the control of the foreign work. Mr. Jefferies became 
a member of the Institution of Mechanical Engineers in 1880. He 
confined the work of his life to promoting the best interests of the 
firm. He was universally liked and esteemed, and his loss will be 
much felt in Ipswich, i 
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would improve is already receiving ; | not only is there 
a strong demand, but hardening prices are heard in all directions 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

Tue tone of the iron market over here is quiet, 
but firm, and activity is still well maintained in 
most branches, the engineering and railway de- 
partment being specially busy, and the reports 
coming to hand continue of a satisfactory char- 
acter as to the prospects for employment in the 
future. Prices show a tolerably stiff tendency, 
demand for forge and foundry pig being lively. 
Current quotations for the different sorts of 
crude iron are as follows :—Good forge quality, 
M. 91 to M. 92 p.t. ; spiegeleisen, M. 107 to M. 1 
p.t. ; Bessemer and iron for steel making, M. 93 
to M. 94 p.t. ; basic, M. 90 to M. 91 p.t. ; foundry 
pig, M. 105 p.t. ; hematite, M. 107 p.t., at works, 
‘As coal and coke promise to remain scarce and 
dear, the quotations for pig iron ‘are likely to 
show much firmness during the last quarter of 
the year. Fresh orders of weight have not been 
received upon the week, both dealers and 
consumers not caring to buy large quantities 
if they can help it. Of the business trans- 
acted on the malleable iron market fairly 
good accounts can be given, output being, on 
the whole, equal to demand, and if the 
occupation of the mills is less animated than 
during the earlier part of the year, there is 
nevertheless sufficient work given out to warrant 
a steady employment to the majority of the 
mills for the remainder of the year. Finished 
articles of iron and steel have not shown any 
change upon the week. The plate and sheet 
trade remains tolerably brisk ; a good demand is 
reported to be coming in for the heavier sorts of 
plates, and the tendency of quotations was a 
trifle more stiff than before. All through last 
week a better feeling was noticeable in most 
branches of the Austro-Hungarian iron trade. 
Local consumers come forward freely with their 
orders, and dealers have been compelled to pur- 
chase fairly large lots in order to be able to meet 
the improving demand ; stocks, which had been 
allowed to run very low, are being replenished, 
and there was altogether a stronger tone felt 
than during the preceding weeks. Harvest pro- 
spects in the Balkan districts being favourable, an 
improvement in export to these parts has already 
been perceived. The machine shops are well 
employed, and consume pretty large quantities 
of plates; and girders, as well as rails, are like- 
wise in good eall. 

In the Austro-Hungarian coal trade the upward 
tendency is becoming more marked from week to 
week. Winter quotations has come into force 
with the Ist of present month, and Bohemian 
brown coal is realising 18 to 20 crowns—per 
10 tons—more than in August; pit coal, too, is 
going to be raised in price. Iron producers will 
feel these advances very keenly, and some 
establishments may perhaps be obliged to reduce 
or even stop their occupation in consequence, 
The rise in the prices for coal being, on an 
average, 40 crowns per wagon, many works that 
are consuming 1000 wagons brown coal per annum 
would have to pay 40,000 crowns more than last 
year, and there are several establishments whose 
annual profit does not reach that sum. 

On foreign account a dull inquiry is experi- 
enced on the Belgian iron market ; home demand 
is fairly brisk, but of course much lower than 
production, and the weakness and decreasing ten- 
dency in export is, therefore, very keenly felt. 
Prices all round have gone down slightly since 
last week, 95f. p.t. being at present quoted for 
foundry pig, against 102f. p.t. that were paid a 
few weeks ago, and for bars only 180f. p.t. are 
being realised ; steel plates, free Antwerp, stand 
on 210f. p.t. 

The firm tone of former weeks is well main- 
tained on the Belgian coal market ; only a very 
slight decrease in prices was perceptible at the 
late tendering for coals for the Belgian State 
Railways, 17f. p.t. having been quoted for 

40,000 t. ‘‘ menusmaigres,” against 18f. p.t. at a 
revious tendering in the Charleroi district. The 
i¢ge coalowners are still asking the same prices 
as before, 

At the summer meeting of Swedish iron- 
masters, which was held in Stockholm on the 
22nd of last month, it was stated that all the iron 
ore and ironworks were in vigorous and regular 
employment, home as well as foreign demand 
being strong. Export in finished iron from 
Sweden up to end of July of present year was 
156,100 t., which is about equal to what was ex- 
ported during the same period last year. 

In forge and foundry pig export shows a slight 
falling off, whereas export in raw bars inc 
from 85,600 t. in 1899, to 91,900 t. this year. 
Stocks are reported to be lower than ever before. 
During the second quarter of present year 128 
blast furnaces, 297 bar mills, Bessemer, and 
40 Martin furnaces were in operation in Sweden. 
Production up to end of June of present year 
was 280,900 t. pig iron, against 276,800 t. for the 
same period last year ; 96,400 t. blooms, against 
97,400 t.; 46,000 t. mer, against 48,000 t.; 
and 94,600 t. Martin iron, against 78,300 t. in the 
corresponding period last year. Quotations have 
been very stiffly maintained ; for common 
£13 10s. is quoted, rolled bars fetching £12 5s. 
p.t. free Gothenburg. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 5th. 

THE outcome of the political campaign is 
causing some apprehension, and the fact is 
cautiously admitted in public prints. The re- 
publicans have some 3,600,000 dols. promised for 
campaign expenses. Manufacturing and trust 
interests are paying the fiddler, and the people 
who are to dance are in the Western States 
mostly, The contest will be interesting because 
there are, as has been said, a large number of 
people in this country who are tired of three 
substantial meals a day. The trusts are viewed 
with distrust. The banking interests do not fall 
down and worship them. The newspaper Press 
keeps up a clatter at them, but they are prosper- 
ing. An estimate of seventeen leading trusts, 
most of them in the iron trade, declined 
175,000,000 dols. in stock value. The trust evil 
18 one which is bound to make trouble for 


Politicians and the people later on. Business 


conditions are improving. The crop movement 
is near at hand, and the money is ready. The 
crops are turning out large, and prices are re- 
munerative, including the minor crops like 
tobacco, hay, oats, barley, hops, &c. Railroad 
building is awaiting lower prices for everything, 
but there is not much more room for a decline. 
Inquiries to-day at the offices of several of our 
great trusts demonstrate that there is a general 
hesitation to do business on a large scale. There 
is a generai waiting for the consumers to show 
they want things, and are able to pay for them. 
The business of the country has been re- 
organised, and great industries like the iron 
industry have been rounded out by great expendi- 
tures, cost of manufacture and of paca business 
has been reduced, and all things are in better 


ere are not a few in this city, including some 
prominent financiers, who believe the turning 
point in industrial and commercial activity is 
close at hand, and that with the turn will come 
an upward move in prices, That is hard to say. 
No one can anticipate the effect of the turning 
down of so much superannuated capacity, and 
the introduction of so much new capacity. Late 
reports from various points in the interior show 
that conditions are satisfactory, that a large 
demand for iron, steel, building material, 
machinery and electrical salman, and railway 
equipment is at hand. Of course buyers are 
cautious, and they have the best right to be. 
No one can furnish a good reason why 
rices should drop, but nevertheless any one 
looks for drops and acts accordingly. The 
demand for copper is simply enormous for 
European shipment. Some labour troubles may 
be precipitated, as there is a great outcry made 
about prosperity. This is given as the reason 
why the present Administration should be con- 
tinued in power. But at numerous points there 
are strikes against reductions in wages. In iron, 
steel, and coal, however, schedules are agreed 
upon from year to year, which guarantee peace 
for the year. The iron and steel workers’ scales 
expired June 30th, and up to present writing no 
agreement has been reached, 


LAUNCHES AND TRIAL TRIPS. 


Wartsura, steel screw steaner; built by, 
Wigham Richardson and Co,, Limited ; to the 
order of, the Deutsche D.G. ‘‘ Hausa,” of Bremen ; 
dimensions, 380ft. by 49}ft, beam; engines, 
quadruple-expansion, arranged on the Yarrow, 
Schlick, and Tweedy system; constructed by, 
the builders ; launch, September 11th. ; 


Eros, steel cargo steamer ; built by, the Laxe- 
vaags Engineering and Shipbuilding Company, 
Bergen; to the order of, Carl Konow, Esq., 
of Bergen; dimensions, 241ft., 34ft., 16ft. ; 
engines, triple-expansion, 16in., 25}in., 42in., 
by 30in. stroke, pressure 175 1b, ;, constructed by, 
the builders ; launch, September 8th. 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 

Mr. Epwarp Dopp, for over twenty years with 
the late Mr. Edward Pritchard, M. Inst. C.E., 
F.G.S., of Pritchard and Co., civil engineers, 
London and Birmingham, is now practising as 
civil and consulting engineer at 37a, Waterloo- 
street, Birmingham, 


THE staff and employés of Henry Rossell and 
Co., Limited, Waverley Works, Sheffield, drove to 
Bakewell for Haddon Hall, on Saturday, the 
8th inst. A substantial meal was served at the 
‘Royal Oak” Hotel, and afterwards a letter read 
to them from Mr. James Dickson, managing 
director of the company, thanking them for their 

resent of a silver tea-service, &c., in honour of 
is marriage. 

Mr. A. E. SEATON, late of Earle’s, Limited, 
Hull, has gone into partnership with Mr. H. M. 
Rounthwaite, as consulting engineers, with offices 
at 25, Victoria-street, S.W. Mr. Seaton’s high 
reputation renders any comment unnecessary. 
Mr. Rounthwaite’s experience was acquired under 
Mr. William Allan at the North-Eastern Marine 
Engine Works, Sunderland ; then at Earle’s, then 
at Doxford’s, and subsequently at Maudslay’s. 
He held most influential positions at all these 
places. Mr. Seaton is retained as consulting 
engineer by Earles, Limited. 


BoarD oF Epvucation, South KENSINGTON.— 
The following is the list of successful candidates 
for Royal Exhibitions, National Scholarships, and 
Free Studentships (Science), 1900 :—Royal Exhi- 
bitions: J. C. Macfarlane, Cathcart, N.B.; W. 
T. 8. Butlin, Bristol ; L. D. Stansfeld, Landport, 
Portsmouth; L. A. V. Webb, Bristol; I. V. 
Robinson, West Hartlepool ; A. Baker, Gosport, 
Hants ; B. Moss, Moss Side, Manchester. Na- 
tional Scholarships for Mechanics —s A): A. 
E. Dodridge, Devonport; A. Wilson, Hull; C. 
E. Stanier, Swindon; F, Bowen, Leigh; R. R. 
Cormack, Liverpool. Free Studentships for Me- 
chanics (Group A): F. G. Rappoport, Newcastle- 
on-Tyne ; H. B. Matthews, Lancaster; J. Alex- 
ander, Belfast (extra Free Studentship transferred 
from Group a National Scholarships for Phy- 
sics ae ): E. Nightingale, Gt. Lever, 
Bolton; R. C. Wale, Oldham; F. P. Rolfe, 
Swaffham ; W. Tannock, Terbolton, N.B.; F. E. 
Glover, Leicester. Free Studentship for Physics 
(Group B): L. R. Broome, King’s Lynn. Na- 
tional Scholarships for Chemistry (Group C): G. 
H. Green, Bristol; P. 8. es Plymouth ; 
W. H. Stephens, Trowbridge ; H. Leadbetter, 
London; F, P. Leach, Wylde Green, Birming- 
ham. Free Studentship for Chemistry (Group 
C): H. McCombie, Aberdeen. National Scholar- 
-_ for Biol (Group = C. Martin, Burnley ; 
A. D. Hogg, inburgh ; C. T. Nesbitt, London; 
H. E. Quick, Swansea ; H. A. Wager, Manning- 
ham, Bradford (extra National Scholarship trans- 
ferred from Group E). National Scholarships 
for Geology (Group E): H. C. Jones, Camborne ; 
W. Rawson, a Free Studentship for 
Geology (Group E): 8. R. Jones, London, 


THE PATENT JOURNAL. 
Condensed from The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italics. 


August, 1900. 


15,519. Presstinc Cakes of ANTHRACENE, B. Boulton 
and Haywood, Limited, and T. 8S. Standfast, 


London, 
15,520. Couriers for Raruway J. Willison, 


m. 

15,521. H. Davis.—(H. D. Hoskold, 
Argentine Republic.) 

15,522. Verticat Bar Fenctye, T. W. Palmer, London. 

15,528. ORNAMENTAL Stick Mounts, H. Whitaker und 
H. E. Davis, London. 

15,524. Linina Huss, A. Reichwald.—(F. 
Krupp, Germany.) 

15,525. ManuracturE of Bett Putteys, H. F. Lischer, 
London. 

15,526. APPARATUS for CoMPRESSING Gas, W. G. Potter, 
London. 

15,527. Propuction of Azo CoLours on the Fire, R. 
Holliday, R. Molesworth, and H. Bindschadler, 


ndon. 

15,528. PREVENTING Waste, J. Turner, Hornchurch, 
S8eX. . 

Sowrne Sgxps, E. J. Edwards, Pwllheli, North 


les. 

15,530. Tires for Cycirs, T. Richards, 
London. 

15,531. Fasteners for SHor Laces, A. Fenwick, 
London. 

15,582. Ciosinc Devices for Boxes, F. Lehmann, 
London. 

15,533. Games, W. H. Hillyer, London. 

15,534. A. Primat, London. 

15,585. Cycie Tirks, E. Fairhurst and C. G. Downie, 
Liverpool. 

15,536. STORING ACETYLENE Gas, E. Evans, Liver- 


pool, 
15,587. ee Fastener, A. W. Patching and J. 8. 


15,538. ADJUSTABLE FoLpING TRESTLES, L. Troppmann, 
Manchester. 

15,589. Cycigs, L. M. Cloke, London. 

15,540. Drawino Wire, H. H. Lake.—(W. B. Fulton, 
United States.) 

15,541. Drawine Wire, H. H. Lake.—(W. Fulton, 
United States.) 

15,542. CoIn-FREED Apparatus, H. H. Lake.—(P. Blanc 
and Co., Switzerla 

15,543. RecEPrTacue for Ciaars, J. J. le F. de Montigny, 


London. 
15,544. Founpry Lapies or Pans, J. Sticklein, 
London. 
15,545. Reoutators for Gas Burners, J. Bohr, 


London. 
15,546. PHOTO-MECHANICAL Printine, W. A. Worrall, 


ndon. 

15,547. ORNAMENTING SurFaces, J. T. Commoss, 
mdon. 

15,548. Looms for Wxavine Fasrics, C. Hughes, 


mdon. - 

15,549. Propuctne ArTIcLEs from P. Uhlig, 
London. 

15,550. Devices for IcnitiIna Gas, A. Martini, 


ndon. 
15,551. Fixina Fiims, 8. Quincey, 


ndon. 
or Macuings, W. George, 
ndon. 
15,553. Wutpprna Top, F. Jewell, London. 
15,554. Musica. Instruments, E. Christian, London. 


lst September, 1900. 


Srups for Horsgsuors, W. Jennings, 

effield. 

15,556. Cake Mixer, E. T. Langley, Malvern. 

15,557. CLEaNsinc Compounps, J. Templeman, 
Londen. 

15,558. Feepinc of Lamps, F. M. Sims, 
Manchester. 

15,559. Fastener for Bottte Stoprers, J. Ledbrovk, 

irmingham. 

15,560. Kwitrino Macuines, J. J. Ward, 
Nottingham. 

15,561. Street Guiures, W. Oates, Halifax. 

15,562. Domestic Macuines, E. Strand, 


Halifax. 
15,563. LeatHER K. and H. P. Tullis, 
jasgow. 
15,564. Rivine Knives, W. A. Webster, Manchester. 
15,565. WATERPROOF Protectors, F. Marshall, 


lasgow. 
15,566. CoupLine for Rattway Wacons, A. Swanson, 


15,567. Yarn, J. T. Pearson, Burnley. 

15,568. Construction of BuiLprnes, H. F. Einfeldt, 
Manchester. 

15,569. Stopper for Borries, A. Hobson, Leeds, 

15,570. CrrcuLar Brusn, J. Rodler, Berlin. 

15,571. DRAUGHT-PREVENTING Means, J. Wilson, 
Glasgow. 

15,572. Arracuinc a Dress Front to Bopy of Suirt, 
W. C. Wright, Chester. 

15,573. Tas Berry Swarneover, J. Berry and A. 

Imforth, Ormskirk. 

15,574. Mecuanicat Toy, E. J. French, London. 

15,575. Brusuegs, J. W. Coltman, Bradford. 

15,576. Winpow Butnps, F, Mayer, London. 

15,577. Cuatrs, C. E. Evans, Liverpool. 

15,578. Stock, W. Francis, 
London. 

Rotary Motor, W. J. Munden.—{J. Bottin, 

ersia. 

15,580. and Brake MEcHANISM for 
Bicycies, Rudge-Whitworth, Limited, and J. V. 
Pugh, London. 

15,581. Lirrinc Motor Roap W. Shrubsole, 


mdon. 

15,582. CoIn-FREED SHootine Games, E. G. Herbert, 
Manchester. 

15,583. Picture Frames for Frrrine in Corners, J. 8. 
Rhodes, Birmingham. 

15,584. Saretry Ort Lamps, A. V. Campbell, London. 

15,585. Suors, E. T. Tennant, London. 

15,586. Bicycte Cranks, J. Lynch, Thirsk, Yorks. 

15,587. Macutnes for MANUFACTURING Matcugs, A. G. 
Bloxham.—(La Société Anonyme de Machines Indus- 
trielles, Belgium.) 

15,588. Motor Cars Prope.iEp by Vapour, A. Furkas, 
London. 

15,589. Manuracture of TaBLe Satt, G. Weddell, 
London. 

15,590. Braces, W. Varney, London. 

15,591. Automatic InTERRUPTORS for ExLxctric Cir- 
cuits, A. J. Boult.—(F. Katzenstein, Switzerland.) 

15,592, ATracuMENT for P1anos, J. W. Mackenzie.—(J. 
Sauvage, Belgium. 

15, for Contarnina Liqutps, F. W. Elvey, 

ndon. 

15,594. Door Latcu, J. P. Johansson, London. 

15,595. Guarps for Macuings, G. E. Bodge, London. 

15,596. for Boor-RANDING MACHINES, 
A. 8. Vose, London. 

15,597. Macutng for Bortnc to Receive the 
Leas of Cuatrs, J. L. Dexter, London. 

15,598. PREPARATION of ALKALINE AmipEs, T. Ewan 
and J. Pfleger, London. 

15,599. Dry Ciosets, R. E. L. Janney, London. 

15,600. Rotary Enotes, T. U. Gray, London. 

15,601. FLoatine Trawis, G. Brandtzig, London. 

15,602. L. H. Rittman.—(A. Harris, 

ne 


8rd September, 1900. 
15,6038. Compounp to Ecos Fresa, J. Macnamara, 
Dublin 


15,604, REFRIGERATING Apparatus, C. Prentice, 
Thankerton, 
Automatic Froes, E. P. Grove, Bromley, 


ent. 
Warer in Cisrerns, F. E. Elches, 
nm 


lee. 
15,607. Finegr-PLates for Doors, H. Vaughan, Wolver- 


pton. 

15,608, Lirgpoats and Yacuts, G. H. Vincent, New- 
castle-on-Tyne. 

15,609. APPLIANCE for TRAINING Horsgs, R. Franken- 
stein, Manchester. 

15,610. Steam D. Stewart.—(D. Ador- 
jan, Hungary.) 

15,611. Prez Cleaner, E. Greenwood, Oldham. 

15,612. Hooks, &c., for Harwass, C. J. Shaw, 


Birmingham. 

15,618. Finpina Heicut of Water in Borers, J. R. 
Johnson, Belfast. 

15,614. Firms, J. E. Thornton 
Manchester. 

15,615. Puorograpuic Picturgs, J. E. Thornton and 
C. F. 8. Rothwell, Manchester. 

15,616. Sensitisep Paprrs, J. E. Thornton and C. F. 8. 
Rothwell, Manchester. 

15,617. Fitms, J. E. Thornton and C. F. 8. Rothwell, 
Manchester. 

15,618. CounreR-cask CatcnEs, A. Illidge, Wolver- 

ampton. 

15,619, Settrnc-out Bar for Joinery, J. Brevitt and 
R. Chamberlain, Wolverhampton. 

Hook for FasTenina Curtains, J. Kynaston, 


verpool, 
15,621. LySTANTANEOUS STEAM GENERATOR, J. Earsdon, 
London. 
15,622. Eaa Tor Cutrer, G. H. Gregory, London. 
15,623. Wasuine Grasses, T. Hill, London. 
15,624. Frxine Trees to. VeHIcLe WHEELS, E. Curnock, 


London. 
ag Haat Sreriuiser, W. Defrics and V. I. Feeny, 
naon. 
15,626. Laprgs’ Knickers or Boomers, T. Billson, 


mdon. 
15,627. CanpLe Lamp for VeLoctpepgs, J. W. Martin, 
ndaon. 

15,628, Corn-FREED Apparatus, F. G. Galley, London. 

15,629. Fintsuine Fasrics, H, E. Newton.—(The Firm 
£. Welter, Germany.) 

A. G. Brookes.—(A. M. Ziegler, United 
states 

15,631. Waste Sponcss, M. J. Théodoridés, 
London. 

15,632. Caimnry VENTILATORS, O. H. Champagne and 
J. B, A. Tanguay, London. 

15,638. CoaL-cuTrina MacuINERY, T. Wrightson and J. 
Morison, London. 

15,634. CatcHina Fiyina Insects, &c., H. Harris} 
London. 

15,685. Tits, A. Schrumpf, London. 

15,636. Macuinge for Winpinc TareaD, V. Leignel, 


London. 
Motor Cars, W. P. Thompson.—(Z. Cantono, 
ti 


y. 

AMBULANCE CarriacEs, K. B. C. Dhanjibhoy, 

mdon. 

15,639. ALizaRINE Process, F. Kornfeld, 
Liverpool. 

15,640. Cameras, The Thornton-Pickard Manufactur- 
ing Company, Ltd., G. A. Pickard, and C. G. Wood- 
head, Manchester. 

15,641. Horsk Hors, &c., 8. R. and C. J. Rowland, 


London. 
—_ Execrric Lamp, L. J. P. Hollub and H, Mignal, 
ndon. 


15,643. Macutvgs, J. Felbel, London. 

15,644. Joint for Pipzs, &c., C. Cook and C. Ball, 
London. 

15,645. Apparatus for CARBURETTING Gas, F, K. Kurz, 


ndon. 
ay Process for Propucina Vapour, C. Steffen, 
ndon. 
15,647. Cotours, H. J. Haddan.—(Z. 
E. Dugardin, France.) 
15,648. sunsHADEs, A. A. and P. C. Revel, London. 
15,649. MANUFACTURING ARTIFICIAL BUTTER, M. Poppe, 
London. 
15,650. Sawsets, C. McDonner, London. 
15,651. Tops Expanper, J. 8. Prentice and E. Berger, 
London. 
15,652. Trace Fastener for WaHirrLetrers, H. P. 
Childress, London. 
15,653. DETACHABLE CoLLaR Stups, W. C. Brittain, 
Glasgow. 
15,654. Gas Enotes, E. F. Murray, India. 
15,655. Device for PoLisHina Boots, C. M. Roberts, 
London. 
15,656. GARMENT C. M. Roberts, London. 


4th September, 1900. 
15,657. Sarg Automatic Courtine, E. Brooksby, 


Leicester. 

15,658. Gas and Prtrroteum Enornes, H. C. Powel, 
Lee, Kent. 

15,659. Non-stippinc Bext, J. Taylor, Hipperholme, 
near Halifax. 

15,660, Expansion Joints, A. E. Harrison and J. F. 
Payne, Brindley Furd, near Tunstall. 

15,661. ADveRTIsiNG AppaRaTus, D. W. Hogan, Kings- 
ton-on-Thames. 

15,662, Taxrina-orF and Detiverina Sueets from 
Printinc Macuines, F. W. Musgrave and The 
“ Bremner” Machine Company, Limited, Leeds. 

15,663, AvTomaTic Gameg Stop, A. W. Seth, London. 

15,664, Bepsrgaps, I. Chorlton, Manchester. 

15,665, AcruaTina the Carp BaRReELs of MULTIPLE 
Sautrie Looms, J. B. W. Wardle, C. Whalley, and 
8. Wolstencroft, Manchester. 

15,666. CoupLina Apparatus for J. F. Clark, 
Southampton. 

15,667. Fur. Economisgrs, T. Ainsworth, Burnley. 

15,668. Lecarnos, J. B. Brooks, Birmingham. 

15,669. Removine AsHks from MARINE VESSELS, P. E. 
Coale, Kingston-on-Thames. 

15,670. ApsusTABLE Heaps for Tripops, R. P. Brown 
and A. Schausten, Kingston-on-' 

15,671. Automatic Mousk.Trap, C. 
Osborn, Birmingham. 

15,672. Tas_Ets, A. Meldrum, Dundee. 

15,678. Boor Prorecrors, A. E. Manning, Manchester. 

15,674. Topacco Pipss, D. B. Macdo: Ww. 

15,675. Spegp Gear of Motor Cars, J. F. Scott, 
Glasgow. 

15,676. CycLe Pepat, R, Alexander, jun., Glasgow. 

15,677. Racks for Hotpina J. Wilson 

R. Ferguson, Glasgow. 

15,678. COLLAPSIBLE Stretcuers, K. Freuler, Man- 


chester. 
REVERSIBLE CasEMENT, R. D. Johnson, 
ester. 
15,680. Geartno Motors, R. C. Sayer, Bristol. 
15,681. ComBingep Tosacco Stopper and Pipg CLEANER, 
A. bot, Birmingham. 
15,682. Bunsen Burners, F. M. Brooks, Glasgow. 
15,688. W. Edwards, Milford, 
Surrey. 
15,684, Carrtripags for Sxor, W. Glass, 
iw. 
15,685. ARTIFICIAL Tgats for Bapizs, R. P. Stewart, 
G 
15,686. NoN-PUNCTURABLE Pweumatic Tire, D. F. de 
Souza, London. 
15,687. Brakes for Wacons, D. J. Morgan, Barry, 
Glam. 
15,688. Automatic Water Heartixa, J. Milne, Edin- 
h. 


15,689. “AvtoMaTic Fire Iontter, J. Milne, Edin- 


burgh. 
15,690. Liquerovus Putr, J. Westaway, 


London. 
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Propucinc Fisrous Putr, J. Westaway, 


ion. 
15,692. Parssss, J. Westaway, London. 
15,698. Apparatus for CuTTinc LEATHER, J. Westaway, 
London. 
15, J. Westaway, 
mdon. 
15,695. Mixinc Macutyes, J. Westaway, London. 
15,696. Cranes, H. J. Coles, Derhy. 
15,697. Ssoz Comprnation, J. and J, P. Jones, 


Dundee. 

15,692. Apparatus for Receivine Corn, T. H. Quinlan, 
London. 

15,699. Parcer Rack, F. Huggins, London. 

15,700. ManuracturE of &c., T. Macalpine, 
London. 

15,701. Evecrrotytic Device, J. Matthews and W. 
Davis, Birmin 

15,702. Apparatus for Heat, F. Burger, 
London. 

Castors with Brarinos, P. McMartin, 

iw. 

15,704. Busxs, B. Scheck, Barmen, Germany. 

15,705. SELF-CONTAINED SPINDLEs for SPINNING FRAMES, 
J. Hope, London. 

15,706. PILE Fasric, J. Zim- 
merman, Barmen, 

Composition for Pristine, M. A. Wier, 


mdon. 

15,708. Doors of Casivets, W. Homan, 
London. 

15,709. Apprnc and Recorpine A. 8. Dennis, 
London. 

15,710. Evecrric Storace Batrery, H. H. Lake.—(W. 
R. Bowker, United States.) 

15,711. LeatuerR StTakinc Macuings, E. Printz, 
London. 

15,712. Gas Governor and Enricuer, W. E. A. Jen- 
nings, London. 

gg OVERHEAD TROLLEY Wires, R. Hacking, 

mdon, 

15,714. Soap, J. Mendess, London. 

15,715. Corn-FREED Apparatus, T. W. Doughty 
and G. Welch, London. 

15,716. Carriace for Fietp Guns, K. Haussner, 
London. 

15,717. Raitways, L. Dion, London. 

15,718. Conpuctinac Materia, H. H. 
Lake.—(/. B. Fay, United States.) 

15,719. Reversts_e Tray, W. G. Whitby, London. 

15,720. Purirication of Sewace, A. Bayer, London. 

15,721. TeLzpHone Systems, H. T. Cedergren and G. 
M. T. Piltz, London. 

15,722. Cameras, E. D. Bartlett, 
London. 

15,723. New Kinp of Lapy's UNDERGARMENT, C. Fould, 


ndon. 

15,724. Batt Mitxs, W. 8S. Akerman and J. Board and 
Co., Limited, London. 

15,725. Erectric Arc Lamps, C. B. King, jun., E. R. 
Smith, and J. J. Rathbone, London, 

15,726. Caps, Hats, and Hetmets, J. J. Hannen, 
London. 

15,727. Makino Neepies, H. Milward and Sons, 
Limited, and 8. Davis, London, 

15,728. Fornitvre, Tonks, Limited, 
and C. Hollins, London. 

15,729. Fornaces, J. Brown and Co., Limited, and W. 
Cc. W: , London. 

15,780. for Insuators, E. Tatham, 
London. 

15,781. AceTyLene Gas Generator, K. Svensson and 
C, Acetylenaffiir, London. 

15,732. Looms, H. I. Harriman, London. 

15,738. Hyprautic Stamprnac Press, L. Schuler, 
London, 

15,734. Turret Lataxs, W. P. Thormpson.—(C. A. 
Johnson, United States.) 

15,785. Furnaces, O. Koehler, Liverpool. 

15,736. Dumptna Wacons, W. O. Shadbolt, Liverpool. 

15,737. CycLE Free-wHkeL, T. Cooke and H. M. 
Worrall, Liverpool. 

15,738. Inpoon Game of Skitt, W. E. Warden, Bir- 
mingham. 

15,739. Morstentna Paper in Rotts, J. Wezel, 
London. 

15,740. Srove Firrtnes, A. Bor, Londou. 

15,741. M. Meunier, 
London. 

5,742. Apvertisinc Devices, F. W. Baynes and F. 8. 
D. Scott, London. 

15,743. Sarety Locks, A. J. Boult.—(C. Ferras, 


France.) 

15,744. CoupLers for RatLway VEHICLES, J. Willison, 
London, 

15,745. Drivina Mecuantsm for Motor Cars, The 
Traction Development Company, Limited. — (G. 
F. and W. Meiachke-Smith, Germany and Hotland.) 

15,746. Arc Lamps, G. C. Fricker, London. 

15,747. Hooks for Lacep Boots, W. L. Wise.—(R. Zinn 
and Co., Germany.) 

15,748. ELectric Switcues, G. W. Partridge, London. 

15,749, Buinp-stitcH SEWING MACHINE, M. Spitzer, 
London. 

15,750. O. Jones, London. 

15,751. O. Jones, London. 

15,752. Exrecrrouiers, H. Hirst and G. H. Ide, 
London. 

15,753. Supports for Brartinecs, F. O. Zeinwoldt, 
London. 

5th September, 1900. 


15,754. Corser Sree. Prorecror, C. 
Gloucester. 

15,755. TreawL Wincues, J. Inches, Great Grimsby. 

15,756. Rarway Coup.inos, J. 8. D. Shanks and R. 
Kelley, jun., Belfast. 

15,757. Torrge into Sticks, H. Booth and A. 
E. Brough, Hull. 

15,758. Howarp’s Papevion,” H. Clark, London. 

15,759. Compounps for Sorreninc Water, F. L. Bar- 
telt, Bristol. 

15,760. Or Fitters, A. Porritt, T. F., and J. H. Braime, 
Leeds. 


Nicholas, 


15,761. Sprnpies, T. A. Boyd and J. and T. Boyd, 
Limited, Shettleston, Lanarkshire. 

15,762. Dig-HOLDERS for Macuines, L. 
H. Bateman, Halifax. 

15,768. Direct-actine Pump, E. Barnes, Birmingham. 

15,764. Iron Cius, R. G. Armstrong and J. M. 
Williamson, Edinburgh. 

15,765. Hockey Cuivss, A. E. L. Slazenger, London. 

15,766. Temporary Cover for WATER-CLOSET Sxats, T. 
P. Stanton, Sheffield. 

Frames for PHotocrapns, H. Allday, Birming- 

am, 

15,768. Boat THREE-HULLED I. Henderson, 
London, 

16,769. VeHICLEs to Expepite UNtoapina, J. A. 
— F. C. Midgiey, and J. Holdsworth, 

ull. 

14,770. Sarety Hook, C. Demain, Stockton-on-Tees. 

15,771. Consuminc Smoke, M. H. Berry, Keighley. 

15,772. Steam Boi.ers, J. Stuart, 
Glasgow. 

15,778. for Raitway Wacons, J. E. New, 

15 pe LECTRICAL SIGNALLING Apparatus, W. Clar, 

mdon. 

15,775. Day-Licnt DeveLopine Tray, R. E. Fraser, 
Keswick. 

15,776. Winpow-sasu Fastever, I. T. Powell and T. W 
Ridway, Manchester. 

15,777. Uttiisation of ALBuminorps, R. Starke, 


ndon. 

15,778. InstTRUMENT for SuproRrtine the Uterus, H. R. 
Davies, London. 

15,779.. Sarety Can Opener, A. Rodgers and W. F. 
Blanchard, Manchester. 

15,780. Roors of Burtpines, W. Simon, Halifax. 

15,781. Sewace Wacons, W. Defries and V. I. Feeny, 
London. 

15,782. TEacHING NuMBER on the Decimal System, J. 
W, Ladner, London. 


15,783. Box-maxino Macutings, T. Bishop, London. 

15,784. Tega and Corrzz Ports, M. Marshall, London. 

15,785. Gates for Startine Horszs, W. 8. Gratwick, 
London. 

15,786. Sanpa.s, J. C. Smith, London. 

15,787. Box for Carryinc Eccs, H. L. Friedmann, 
London. 

15,788. Macuine for Diccina Crops, W. Ridlington, 
Houlbeach, Lines. 

15,739. Macuuvgs for Grinpinc BaLts, E. G. Hoffmann 
and The Hoffmann Manufacturing Company, 
Limited, London. 

15,790. Butrox Fastener for Grass, H. J. Hannecnt, 

orwich. 

15,791. Pszumatic Tires for Cycies, R. Green, Bir- 
mingham. 

15,792. Recepracies for Fivis, M. Abel, 
London. 

15,793. Evecrric Contact Appiiances, H. Gulliver 
ani T. C. Fowler, London. 

15,794. KNITTING Macninery, H. Clarke, London. 

15,795. for Smoxina Topacco, 8. Oppenheimer, 
London. 

15,796. Lamps, W. H. I. Welch, London. 

15,797. AppLiance for WorKING INTERNAL COMBUSTION 
Enotngs, C. D. Abel.—(7he Gasmotoren Fabrik Deutz, 
Germany.) 

15,798. Rartway SIGNALLING, C. L. Adderley and R. 

ucher, London, 

15,799. Teack for OPERATING MARBLES LIKE a SwitcH- 
BACK RaiLway, J. H. Simpson, London. 

15,800. for Cycizs, P. W. Atherton, 
London. 

15,801. AcrTyLENE Gas GENERATING, G. Hastings, 


London, 

15,802. Arr Gun, M. Pulvermann.—(F. Lang:nhan, Ger- 
many. 

15,803. Birnps, F. Mayer, London. 

15,804. Furnaces for Steam BorLers, G. A. Newton, 

15,805. Nurstna Appiiances, &c., J. Harris, Liver- 


ool. 
151806. Bon-pon Crackers, E. A. Monaghan, Liver- 


pool. 

TURNTABLES for Enoines, N. Clegg, Man- 
chester, 

15,808. CeLLuLorp, J. N. Goldsmith and The British 
Xylonite Company, Ltd., London. 

15,809. RarLway Wacons, J. Lones and BE. Holden, 


Stafford. 
15,810. MANUFACTURING SoLIp Corps, W. H. L. Alfred, 
15,811 the OpEninG of Doors, E. Box, 
15,812. Woop Fireproor, C. Deperais, 
15,813. CoMBUSTIBLE Gasgs, P, Lazareff, 


15,814, Fasteners for Lapres’ Harr, 8. Pessl, London. 

15,815. Winpows for Rattway Carriaces, E. J. Hill, 
London. 

15,816. Process for Propuctne Ammonia, R. Pearson, 


mdon. 
15,817. Apparatus for OPENING F. Rawle, 
ndon. 
15,818. StcnaLs, H. M. Hozier and A. W. Sharman, 


ndon. 

15,819. CLostnc Device for Botries, O. Kretschiner 
and The Aktien-Gesellschaft fiir Glasindustrie, 
vorm. F. Siemens, London. 

15,820. Measurtnc InstrUMENTS, R. Brotherhood, 


ndon,. 
15,821. Macuineé for Setrinc Potators, M. Tonko, 
London. 
15,822. Suapine Woop, F. J. Brougham.—{J. H. Weiss, 


France. 
15,823, Rinc-cuttine Toot, C. H. Jenkins, London, 


6th September, 1900. 


15,824. Frsincs for Beer, A. E. Berry and A. Boake, 
Roberts, and Co., Limited, Stratford. 
15,825. MAKING Press Coptgs of Writina, J. L. F. Vogel, 


ndon. 

15,86. Macurne for Suirts, A. M. Robbens, 
London. 

15,827. ParLtour GamEg, W. Stark, Liverpool. 

15,828. AUTOMATIC EXTINGUISHERS for Lamps, J. H. 
Heck, Newcastle-on-Tyne. 

15,829. Macutngs forCrackine Nuts, A. E.and R. Knox, 
Glasgow. 

15,830. Imr1raTION MARBLE, J. Tuckwell, Glasgow. 

15,831. Leaot1nos, J. B. Brooks, Birminghatn. 

15,832. Opgratinc VaLves for Sewack Tanks, J. A. 
O'Loughlin and O. Moon, Manchester. 

15,833. CHair Key for Rartways, J. Mabbett and E. 
Fowler, Berkeley, Glos. 

15,834, Pranos, J. and J. P. Jones, Dundee, 

15,835, INSECTICIDE PREPARATION, T. B. Woodward, 
Liverpool. 

15,836. SappDLE Pap for Horsss, A. R. Donisthorpe, 
Leicester. 

15,837, ‘“ Lettinc-orr” Terry Warps in Looms, A 

arrington, Manchester. 

15,838. for To1LeT Paper, J. Harper and Co., 
Limited, and C. Retallack, Wolverhampton. 

15,839. Mountine the WHEELS of Cycigs, M. J. Flood, 
Glasgow. 

15,840. ManuractuRE of Crook Hinogs, J. Lindsay, 
“Glasgow. 

15,841. Protectinc Enps of Toses, D. and R. Shanks, 
Glasgow. 

15,842. Revotvine Five, A. H. Paterson and J. H. 
Reford, Glasgow. 

15,843. APPLIANCE for Fitina Papers, A. H. Church, 
Manchester. 

15,844. A CLEANSING CompounD, M. Jones, Man- 


chester. 
15,845. Rutgers for Orrice Usz, W. M. Baines, 


ork. 

15,846. MaNuFactuRE of ExpLosive Sunstancgs, J. T. 
Hewitt, London. 

15,847. Sewrne Macuines, H. Hillman and J. Keeling, 
Stoke-on-Trent. 

15,848. Matcnpox, J. Barber and F. H. Taylor, 
Shanklin. 

15,849. Dryinc Wer Mareriats, A. B. Lennox and 
The National Solid Peat Fuel Company, Limited, 
Newcastle-on-Tyne. 

15,850. Heatinc Apparatus, A. B. Lennox and The 
National Solid Peat Fuel Company, Limited, New- 
castle-on-Tyne. 

15,851. Heatina Apparatus, A. B. Lennox and The 
National Solid Peat Fuel Company, Limited, New- 
castle-on-Tyne. 

15,852. Puriryinc Barium CarponaTF, J. Shields, 
Glasgow. 

— Mecuanism of Cranes, L. and T. A. Bell, 


foi 
15,854. Grinpinc Macuings, J. J. Guest, Birming- 


ham. 

15,855. Arr Tuse for TirEs, J. von Miniszewski and T. 
Printz, Baden, Germany. 

15,856. MEASURING and KEecGIsTERING Taps, A. Welsh, 
Glasgow. 

15,857. ComBINATION Fire Drawer and SMOKE PRE- 
VENTER, L. Jacobs, Cardiff. 

15,858. DistnFecTine APPARATUS for Drains, J. Arnold, 
London. 

15,859. CRANK Motion for Crcies, G. Hanke, London. 

Fastentnc Device for Boots, R. Ireland, 

ndaon. 
15,861. Hrvogs, J. A. Liddle, Edinburgh. 
——, Braces for GENTLEMEN’s Trousers, R. Laurie, 
ndon. 

15,863. PREvENTING Sanp and SHINGLE ACCUMULATING 
in Harsovurs, E. Maxwell, London. 

15,864. Street Lamp Fittines, W. C. C. Hawtayne, 
London. 

15,865. SHapes for ELectricat Lamps, W. E. Langdon, 
London. 

15,866. Guasszgs, 8. J. Levi, London. 

15,867, MANUFACTURE of Satt, J. W. Weston, London 


15,868. Sgparatinc Ow from Water, W. G. 
Armstrong, itworth, and Co., Limited, and E. 
L. Orde, London. 

15,869. CooLinc Mxans for ExpLosivE Enornzs, 8. W. 


Rea, London. 
15,870. Propuctne Exectric Waves, T. J. Ricaldoni, 
London 


15,871. Newspaprer Hotpers, A. Scherel, London. 
bes 3 Arc Lamps, J. Lenderyou and T. 8. M. Wyatt, 
on. 

15,878. ALKALI Sats, C. Hoepfner, London. 

15,874. CONTROLLING ELECTRICALLY-DRIVEN Lirts, J. 
Bjornstad, London. 

15,875. Roap-CLEANING Macuing, H. J. Ranger, 
London. 

15,876. Jomnrep Suarts, J. K. Stewart, London. 

15,877. AnmouR Puates, E. J. Pennington and J. 
Duffield, London. 

A. Vandam and G, C. Pillinger, 


naon. 
15,879. OBTAINING VOLATILE MeTa.s, J. Armstrong, 


mdon. 

15,880. Diz Stocks and Wrencuks, H..O. Nienstaedt, 
London. 

15,881. Nat, T. Rtischer and H. Laue, Liverpool. 

15,882. CoIN-FREED Macutnsgs, A. 8. Williams, London. 

15,883. TOWEL-ROLLERS, J. T. Boyle, London. 

Winpow -sasH Fastener, W. J. Jakeman, 

mdon. 

15,885. Rorary Motor, G. C. Marks. -(J. W. Tygard 
and I], A. W. Wood, United States.) 

15,886. INTERNAL ComBuUsTION Motors, W. T. Carter, 


‘ates. 
5,888, ELecrric Meters, J. C. Fell.—(W. Stanley, 
United States.) 


SELECTED AMERICAN PATENTS 
From the United States Patent-office Official Gazette. 


653,312, DistnrzcRaTING Macuine, G. Pond, Ash- 
burnham, Mass.—Filed January 18th, 1900. 
Claim.—In a fibre-disintegrating machine, the com- 
bination of a rotary cylinder having a continuous 
working surface composed of angular corrugations in 
line with the axis and presenting s' edges, the 
faces of which corrugations are equally inclined to a 
radius of the cylinder, and a stationary, rigidly-held, 


PRR 


concave shell substantially sur ding the cylinder 

and having a continuous working surface corrugated 

similarly to that of the cylinder ; said concave surface 
being curved upon radii decreasing regularly from the 
entrance to the discharge end, pas | means for feedin, 
and permitting the discharge of the material loca‘ 
between the a ends of the concave, substan- 
tially as specified. 

653,354. Means FoR MANUFACTURING CORRUGATED 
W. Maciejewski, Sielee, Russia.—Filed 
December 22nd, 1899, 

Claim.—{1) In the manufacture of corrugated metal 
tubes, the combination of means for heating the tube 
at the point where a corrugation is to be produced, 
means for filling the interior of the tube with a com- 
pressible fluid under pressure, and means for subject 


TZ 


ing the tube to longitudinal when heated, 
whereby the heated portion of the tube is expanded, 
substantially as set forth. (2) A means of manufacture 
of corrugated inetal tubes consisting in a fixed plate, 
a movable press-plate between which plates the tube 
to be corrugated is placed in a cold condition, and a 
movable furnace, for heating the tube at the point 
where a corrugation is to be produced. 


653,859. PackInc ror CoMPRESSORS OR OTHER 

Tanpem Cy.iinpers, M. Bulkley, Oakland, Cal.— 

aim.— ng for air com: and other tan- 
dem having a commen piston-rod, said 
packing consisting of a sleeve fitted upon said piston- 
rod, and secured in the head of one cylinder, a pack- 
ing seat in the head of the other cylinder, and 
pet which the piston-rod — into said 
cylinder, a packing cap fitted upon the sleeve, a double 
gland fitted upon the end of the sleeve between the 
seat and cap, and adapted to enter both, and means for 


setting up the cap,-to bind the double gland between 
itand the seat, and press their respective packings, 


.860. Pupprt-vaALve ror CoMPREssoRs, M, 
Bu'kley, Oakland, Cal.— Filed January 15th, 1900. 

Claim.—In combination with a valve, having a stem 

and a stem head, a holder, adapted, at its inner end, 


RS 


SS 
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to be screwed into the cylinder head, and having said 

end formed as a seat for the valve, a nut seated in the 

outer end of the holder, and a spring seated between 
said nut and stem head of the valve, for regulatably 
controlling said valve. 

654,140. Apparatus ror RecuLatine SuppLy 
oF INTERNAL ComBusTION Enaines, R. Diesel, 
Munich, Germany.—Filed September 10th, 1898. 

Claim.—In an apparatus for supplying 4 variable 
quantity of fuel to a combustion motor, the combina- 
tion with the fuel supply, of fuel-forcing means 
communicating therewith, and supplying at cach 
working stroke of the motor an excess of fuel undera 
pressure less than the back pressure of the motor, 
means to allow part of this fuel to return to the fuel 
supply under this lower pressure, and means to shut 
off the return flow and cause the remainder to be 
forced to the motor under a higher pressure, substanti- 


ally as and for the purpose specified. (2) In an appara- 
red for supplying a variable quantity of liquid dal tes 
combustion motor, the combination with the fuel supply 
of a pump operated by the motor; a suction valve 
connected to the pump chamber ; a ventilating return 
valve D! located above and connected to the top of the 
pump chamber, a chamber above said valve with a ven- 
tilating opening at the top and areturn connection R! 
from beneath the top to the fuel supply ; a feed valve 
D2, the lower face of which, when closed, is at _or 
below the top of the pump chamber, the return valve 
normally opening at a lower pressure than the feed 
valve, and means substantially as described for closing 
or throttling the feed valve at a part of the stroke 
regulated by the governor, or by hand, substantially 
as and for the purpose specified. 

654,349, Axe Sieve, 7. Johnson, Trinidad, Cal.— 

Fil.d October 4th, 1899. 

Claim.—An axe comprising a head provided with a 
V-shaped ved edge or blade seat, the outline of 
which is U-shaped at its central portion and divergent 
at the side portions from the central portion to the 
side edges of the head, a blade fitted to enter said 


sing transversely between the 

edgesof the V-shaped groove of the head and the blade 

at the divergent side portions of the e seat, and 

ps passing transversely between the edges of the 
le and the said angular keys. 


seat, angular keys 
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LITERATUBE. proved by rigorous expert abstraction; they also need | gave before long, unmistakeable signs that they had come 
frst put up by Whipple 


Acetylene: A Hand-book for the Student and@- Manufacturer 
By Vivian B. Lewes, F.1.C., &c. London: Archibald 
Constable and Co., Limited. 1900. Pp. xxvi. and 978. 


THERE can be no doubt that the acetylene industry has 
already reached sufficient dimensions to justify the pub- 
lication of a sound theoretical and practical hand-book ; 
indeed, we can only feel surprise that no attempt—no 
successful attempt at all events—to issue such a volume 
in the English language has been made before. Neither 
can there be the least doubt that Professor Lewes is the 

roper person to write such a treatise, for, known as he 
is throughout Great Britain as the leading authority on 
carbide and acetylene, the importance of his opinions is 
equally recognised abroad. And yet we cannot honestly 
assert that we rise from a study of this ponderous volume 
with a feeling of complete satisfaction. In the first place, 
the price of the book is preposterous. Technical works 
must naturally be always more expensive to issue than 
novels which appeal to a far more numerous public; but 
in a trade where so many of the firms are in a small way 
of business, and in a subject where so many amateur 
mechanics are busily engaged in doing as much harm as 
possible, a large proportion of those very people who 
might with the greatest benefit to themselves and their 
friends read up a few first principles, will be unable or 
unwilling to spend so large a sum of money upon a 
mere book. With its beautiful type, paper, illustrations, 
and ornamental marginal rubrics, the publishers have 
produced the volume in a style that should satisfy the 
aspirations of a minor poet, and, gua book, it is fairly 
enough priced. We venture to think, however, that in a 
scientific and technical work it would have been better 
to sacrifice elegance for economy; for in these days, 
except in particularly important branches of inquiry, 10s. 
or 15s. is as much as anyone can be reasonably expected 
to pay for information which must of necessity be to some 
extent out of date after a lapse of a few years. 

In attempting to pass a dispassionate opinion upon the 
contents of the volume, it is highly desirable to draw a 
sharp line of demarcation between the matter of Professor 
Lewes’ text, and the manner in which it is presented. 


. The book contains an account of all the important inves- 


tigations upon calcium carbide and acetylene that have 
been made throughout the world, not the least important 
of which are the author’s own researches. «In it will be 
found everything that the carbide maker or generator 
builder ought to know, or can be desirous of knowing; 
but the book also includes much infomation of a some- 
what digressive character, information which more pro- 
perly should be sought for in treatises on electricity 
or on coal gas. Among these passages may be in- 
stanced one on the theory of dynamo construction, 
another on photometry and standards of light. Pro- 
fessor Lewes thoroughly and clearly describes all the 
types of electric furnaces which have been tried in 
the manufacture of carbide, discussing carefully the 
rival merits of the ingot and the running process. He 
justly points out that there is no very special advantage in 
making a carbide that yields the highest possible volume 
of gas, provided, of course, that Pay co grade materials 
the acetylene is not contaminated with dangerous im- 
purities or such as may cause waste of illuminating 
power. As the running process gives a product usually 
evolving less acetylene per unit of weight, but capable of 
being made at a lower price, within reasonable limits it 
would frequently be to the general benefit to employ such 
carbide, selling it, not on the basis of so much per pound 
—which is really absurd—but on the yield of gas it gives at 
normal temperature and pressure when decomposed under 
certain fixed conditions. - Coming to the generators, Prof. 
Lewes figures, mostly in section, and describes many of 
the leading types of gas apparatus, discussing the merits 
and defects of each principle involved rather than the 
features of the apparatus themselves; but this part 
of the subject is attacked in such a lucid way that 
the student can apply the various criticisms to 
any unmentioned commercial generator without much 
trouble. We could almost wish that the author 
had taken the opportunity of inventing substitutes for the 
expressions ‘non-automatic” and “automatic” as 
applied to generators, according to whether their holders 
are or are not large enough to store all the gas from the 
entire charge of carbide. At the present time many of 
the best water-to-carbide machines are fitted with a 
cutting-off mechanism which actually renders them auto- 
matic, and with a large holder which makes them also 
“‘non-automatic.”” A mechanically-fed carbide-to-water 
generator may equally claim the title of ‘‘ non-automatic,” 
which appears ridiculous; while a hand-fed carbide-to- 
water apparatus may be either one thing or the other 
ph to the way it is being stoked. It is also to be 
regretted that on page 425 the author has not included 
any English villages among his list of central acetylene 
instailations; for this omission only strengthens the idea 
one receives elsewhere, that no progress in acetylene ex- 
ploitation is to be met with save outside the frontiers of 
the United Kingdom. The chapters on the purification, 
combustion, and utilisation of diluted acetylene, are 
all excellent ; the figures referring to the duty of various 
popular burners being perhaps of exceptional interest and 
importance. The list of English patents will be found 
most useful; and the legal enactments of all civilised 
countries almost equally so. 2 

We cannot express by any means the same amount 
of satisfaction with the manner of the book. Professor 
Lewes is not altogether happy in his manipulation of 
the — lan e, and his sentences often tend to 
be involved pore ig obscure. Statements made in the 
volume are frequently repeated in another place in more 
or less identical es ; indeed, the book seems 
to have been partly compiled from the author’s previous 
papers and lectures without sufficient revision and con- 
densation. The passages translated from foreign sources 
suffer from sitaltar defects, and would be vastly im- 


more careful isolation with inverted commas. In general, 
more attention oughf to have been bestowed on the 
proofs, for in spite of its splendid ‘“‘ make up,” the book 
is disfigured by many errors, not all of which are simple 
printers’ blunders. ~ ~ 

Nevertheless, to everybody engaged in the acetylene 
business who is not too insular to realise the necessity 
of keeping abreast of current knowledge as it exists 
abroad as well as at home, the volume is absolutely 
indispensable; for it will not be superseded until the 
same distinguished author brings out a second edition 
freed from the incidental blemishes which detract from 
the value of the present production. 


A Hundred Years of German Bridge Building. By Grora 
C. Menrtrens. Translated from the German by Lupwia 
Mertens, C.E. With 195 illustrations. Berlin: Julius 
Springer. 1900. 

[First, Norice.] 

THE appearance of this handsome volume is due to the 
enterprise of six German bridge-building firms, who, 
besides making a remarkable exhibit at the Paris Exposi- 
tion showing the development of German bridge. building 
in the last century, have caused this book, dealing with 
the same subject, to be written and published. The 
book deals principally, but not entirely, with German 
bridges. 

Great Britain was far in front of her neighbours in the 
adoption of iron for bridge building, for it was not until 
the middle of the forties that the first iron bridges were 
erected for railway traffic in Central Europe, while a large 
number of the same class had been built in England 
twenty years previously. The famous Coalbrookdale 
Bridge dates back to 1779. The majority of the sixty- 
three bridges on the Liverpool and Manchester line were 
built of iron at the time when the oldest German and 
Austrian railways were constructing their bridges exclu- 
sively of timber and stone. A short chapter is given to 
the causes which led to the substitution of wrought iron 
for cast, and of the metallurgical processes which eventu- 
ally drove wrought iron out of the field as a competitor 
against steel. Our readers are acquainted with these pro- 
cesses and their results, so we need not further refer to 
them. It is worth mentioning that the first known applica- 
tions of ‘‘ weld steel””—as it was then termed—was in the 
Karl Suspension Bridge over the Danube Canal at 
Vienna, erected in 1828, with links made of open- 
hearth steel. Another example was the Géta-Flf 
Bridge, near Trollhiitian. It had a span of 138ft., 
and was built in 1866, with girders of the fish-belly 
type, made of puddled steel. It was not until 1885 and 
following years that French and Austrian bridges were 
constructed of basic steel. Referring to the development 
of the steel industry, it is stated that during the last year 
of the century the world’s production of mild steel 
amounts to, roughly speaking, 20 million tons, about 
10} million tons of this being basic, and 9} of acid 
metal. From the author’s statement, Germany comes 
to the front in the manufacture of basic mild steel. Its 
production is at present three times that of the United 
States, and M. Mehrtens estimates that of all other 
countries as ‘‘ comparatively insignificant.” As a set-off 
against this alarming monopoly, it appears that Great 
Britain as well as America continues to turn out acid 
steel in large quantities, their combined output in 1899 
being a little over eight million tons, that is, about 
40 = cent. of the world’s entire production of mild 
steel. 


In the chapter relating to the “ History of Girder 
Systems and of the Theory of Bridges,” which will well 
repay perusal, it is clearly shown that old roof principals, 
and certain timber-trussed bridges dating from about the 
Middle Ages, were the precursors of the braced girder. 
This remark is probably not intended to apply to every 
description of open web girder. It was not for some time 
after the new system was introduced, which was developed 
from timber roof trusses, that the tie of the ancient, simple 
triangular roof was applied to bridge designs. The 
adoption of it produced the bow-and-string type, which, 
for large spans, has a decided advantage over trusses 
with parallel chords. In this respect American engineers 
took the lead of all those in Europe who were slow to 
recognise the economical value of the new combination. 
The influence of theory, embracing the question of elasti- 
city, the histo 
of mechanics, began to be felt. It began to dawn upon 
that there was a certain kind of interdependence 

tween theory and practice, which union, slight as it 
then was, became in a short time stronger and stronger. 
It may be said that the method of composing and 
resolving forces acting at a point, which was the founda- 
tion of graphics, not known previously to 1550, and the 
labours of men such as Navier, Bernouilli, Hooke, Euler, 
Coulomb, and others, smoothed the path of the more 

ractical wayfarers. Up to that date it must be acknow- 
edged that designers determined the dimensions and 
the proportions of structures and machines according to 
the practice prevailing at the time, or in sheer imitation 
of existing examples—in short, by a modified “ rule-of- 
thumb.” 

The older bridge systems of the nineteenth century 
may be divided into three classes—the arch, the sus- 
pension, and the girder, whether belonging to the solid or 
open web description. They are distinguished by the 
fact that the first two, which are the same in principle, 
substituting compressive stresses in the one for tensile 
stresses in the other, exercise oblique pressure at their 
points of support, and the last, vertical pressure only. 
In this sense bowstring girders, and all those types 
termed tied arches, must be classed as girders. So long 
as the heaviest traffic upon bridges was restricted to the 
comparatively trivial loads of ordinary roads, streets, 
and highway thoroughfares, the girder was of minor 
importance. But with the introduction of railways the 
conditions were speedily reversed, and girder bridges 


of statics, the oldest of all the branches: 


to stay. . Parabolic girders were 
Murphy in America in-1840, and in England by Harrison 
four years later, in his well-known railway bridge over 
the River Ouse. Warren girders have been chiefly 
employed in India in the early days of railways, but are 
seldom used now. We cannot accept the Ohio Falls 
Bridge near Louisville, erected in 1870, with a span of 
400ft., and represented in Fig. 18 as a specimen of “ the 
Warren type with some additional stays putin.” The _ 
remarks referring to the defect of the pin connections of * 
the American large trusses hit the nail on the head. Pins 
are admittedly extremely sensitive to changes in the direc- 
tion of stresses acting upon them. In other words they 
are weak under “ i i. and itis for this reason that 
American engineers avoid as much as possible in their 
bridges all members which are subject to stresses of alter- 
nate tension and compression. It also explains why, as 
previously pointed out in our columns, they counterbrace 
the members of the webs of their girders by the system of 
counterbraces and _ not of counterbracing. 

It may be stated that neither the Schwedler nor Pauli 
type of girders are much esteemed over here. The former 
is simply a special form of the bowstring, having presum- 
ably the least possible number of diagonal members under 
the conditions assumed. In general appearance it is ex- 
ceedingly unsightly. Lenticular trusses, known also as 
the Pauli system, consist of equal parabolic curves. It 
is not capable of supporting any greater weight than a 
bowstring of the same span and depth, and practically 
possesses many disadvantages. In the section treating 
of arch, suspension, and cantilever bridges, some very 
handsome photographic examples of existing structures 
accompany the descriptions, and serve to confirm fully 
the statement made that, however unsightly bridges may 
be in America and in other countries, their outlines and 
profiles are formed in Germany not only to satisfy 
pure economical requirements, but with regard to 
producing a favourable ‘impression on the eye. It 
may be stated in all sincerity that the examples 
before us of the majority of German bridges will 
certainly not fail to please the eye. The unscientific, 
and to some extent the incongruous, combination of cast 
and wrought iron lasted for a considerable period, and it 
was not until the.year 1868 that the first American girder 
bridge was constructed altogether of wrought iron, in- 
cluding the compressive members of the web. In Europe 
generally the faulty system had been abandoned some 
time previously. The reason of the prolonged retention 
of the combined type was pro»ably due to the partiality 
of American engineers for p‘n connections, which were 
employed throughout in the building up of girders of that 
class. Wrought iron railway bridges made their first 
appearance in Germany about the year 1846, and one of 
the first examples consisted of a lat’ ice girder of a very 
primitive mode of construction. The flanges, which were 
parallel, were-formed of a pair of rails riveted together, 
and the web consisted of the old collection of hoop iron 
bars or trellis work. Plate girder bridges have always 
received great attention in Germany, and just half a 
century ago, when a large number of iron bridges 
for the Southern. and Western Railways of Hanover 
were under a series of comparative 
tests of plate and lattice girders were under- 
taken. Their object was to ascertain on the one 
hand, which method of distributing the material over 
the section of plate girders would prove most advan- 
tageous; and on the other hand, whether the thin 
web of a plate girder or the diagonal bars of a lattice 
girder would offer the greater resistance, the quantity of 
material and other conditions being the same in both 
types under trial. For the purpose of the test a number 
of bridge models was constructed on a scale of one-third 
the natural size, and the final results of the experiments were 
decisive respecting the superiority of the plate web com- 
pared with that of the lattice, weight for weight. At this 
time but very little was known respecting the true nature 
of the shearing stresses in either of the solid or open-web — 
class of girders, and it was some twelve years later before 
they were first represented graphically by Képcke. We 
were not behind our continental neighbours in either 

ractice or theory. It is true that one of the first of our 
| seem on the subject dealt only with tubular bridges, but 
it supplied an abundance of valuable information pre- 
ste unknown.* The author observes that at the time 
of the experimental trials referred to, Navier’s recom- 
mendation, as well as the results of Hodgkinson’s tests 
and mathematical investigations, were at that period still 
relied on. © Shortly afterwards an excellent English 
treatise appeared dealing with the comes and construe- 
tion of ‘plate—Warren—continuous and lattice girders, 
and the suspension bridge. All the stresses to which 
these structures are liable were very a analysed 
and the result given in figures + for several practical 
selected examples. 

The result of the investigations both here and in other 
parts of Europe, respecting the shearing stresses in 
girders, particularly those of the plate type, or P 0 
a well-defined limit to their future extension. e author 
quotes the Yosel bridge of 164ft., the Spey structure of 
230ft., and the Garonne of 244ft. span, as isolated 
examples which remain of what was accomplished some 
fifty years ago. The last two of these examples are no 
doubt rather beyond what we consider here as the real 
economical limit of the span of a plate girder. It is with 
regret that we cannot endorse, so far as English practice © 
is concerned, the following statement :—‘ At present, as 
far as Europe is concerned, plate girders as a rule are 
applied only to spans to about 50ft. or 65ft.” 

This is quite a misconception, and we avail ourselves 


*“The Britannia ‘and Conwa; 
quiries on Beams and on the 

struction.” By Edwin Clark. 

Weale. 1850. 

+ “The Construction of Wrought Iron Bridges, ae the 
tical application of the Principles of Mechanics to Wrought Iron G 
Work.” By John Herbert Latham, M.A., Civil Engineer. London: 
Macmillan and Co. 1858, Py 
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THE JAPANESE BATTLESHIP MIKASA 


IN COURSE OF CONSTRUCTION BY VICKERS, SONS, AND MAXIM, LIMITED, BARROW 


of the opportunity of correcting it. Plate girders are 
built here up to at least 150ft. span, and under certain 
conditions and for certain purposes they have nothing to 
fear from their open-web rivals. English engineers are 
perfectly aware when it is more economical to adopt the 
truss than the solid-sided type. 


WAR MATERIAL AT THE PARIS EXHIBITION. 
No. II. 
VICKERS, SONS, AND MAXIM, LIMITED, 

EnGuanp is solely represented in Paris by Vickers, Sons, 
and Maxim, Limited, in the branches of ordnance and 
armour. The Vickers pavilion, however, happily contains 
an assemblage of designs which may challenge rivalry, and 
which well maintain England's reputation, so that we owe 
something nationally to this company. Among models of 
ships built by it are H.M.SS. Vengeance and Powerful, and 
H.1.M. battleship Mikasa, now building at Barrow, besides 
H.M.S. torpedo boat destroyer Avon. These models 
represent those of the most celebrated types existing. 
They are too well known to call for description, but it 
may be briefly said that the Powerful—14,200 tons dis- 
placement —is one of the first of the gigantic cruisers that 
have obtained in late years, one of those vessels which 
can go round the world without coaling. The Vengeance 
—13,000 tons displacement—is the regular British battle- 
ship type, moditied by the application of 6in. hard- 
faced armour; while the Mikasa, illustrated above, 
is of 15,100 tons displacement, and is one of the 
two largest battleships, and apparently actually the 
most powerful ship in the world. Designed by Mr. 
Dunn, formerly of the Admiralty, she differs chietly from 
the latest Admiralty vessels in the fact that the armoured 
casemates for the 6in. quick-firing guns are contained 
within one unbroken wall of Krupp armour, leaving no in- 
tervals open to the attack of common shells. The princi- 
pal dimensions of the Mikasa are: Length, 400ft.; breadth, 
76ft.; draught, 27ft. 2in.; displacement, 15,100 tons. The 
engines develop 15,000 horse-power, to give a speed of 
18 knots. Protection is afforded by an armour belt Qin. 
in thickness amidships, and from the fore-and-aft ends of 
this belt to the stem and stern respectively, the hull is 
protected by Tin., 5:5in., and 4in. of armour. The pro- 
tective deck is 2in. in thickness on the flat, and 3in. on 
the slopes. The armament of the Mikasa comprises four 
12in. breech-loading guns, mounted in pairs forward and 
aft in barbeties; fourteen 6in. quick-firing guns, four of 
which are mounted in casemates, and the remainder in 
an armoured citadel; twenty 12-pounder quick-firing 
guns ; eight 8-pounder quick-firing guns, mounted in the 
inilitary tops; four 24-pounder quick-firing guns, and 
four submerged torpedo tubes. The complement of the 
Mikasa is 981 officers and men. 

In ordnance also this company exhibits naturally 
the best and most advanced types; the 12in. breech- 
loading mechanism embodying the Welin system, with 
its steps designed to combine increased bearing of the 
screws, with the direct withdrawal of the interrupted 
screw system. The same system obtains with smaller 
calibres, and one advantage in detail is that the firing 
pin is interchangeable, so that, worst come to worst, 
a gun might readily have a damaged firing pin replaced 
by one from store, or taken from a less important piece. 
Vickers, Sons, and-Maxin, Limited, have brought out a 
b>ok dealing, not alone with actual exhibits, but also with 


mountings, of which they are representative. The following 
are among the most important :—A barbette mounting for 
two 12in. breech-loading guns. This will be installed shortly 
on five first-class battleships. It is illustrated in Fig. 1. 
The mounting comprises the following principal parts: 
—(1) The turntable, shell chamber, trunk, and other 

arts of the revolving structure; (2) training and elevat- 
ing gear; (8) the gun mounting, including the sighting 
gear; (4) ammunition-hoisting gear; (5) the gun shield. 
The turntable is built up of steel plates and angles, and 


roller axles are secured. The training rack is attached 
to the turntable and gears with the training pinions 
whichare actuated from below. The turntable is arranged . 
to be rotated either by hydraulic or hand power, and pro- 
vision is made so that only one form of power can be in 
operation at the same time. For training by hydraulic 
power two three-cylinder hydraulic engines are provided, 
which may act either in conjunction or separately. They 
are situated in a compartment immediately below the 
shell chamber, and are controlled from the sighting 


BARBETTE MOUNTING FOR TWO 12in. B.L. GUNS 


is arranged to rotate on a live roller ring for which suit- 
able upper and lower paths are provided. The lower 

ath is fixed to a structure separate from and within the 
Parbette wall, and thereby will not be affected by any 
distortion of the latter. The shell chamber is attached 
to the under side of the turntable and revolves with it. 
The trunk is attached to the floor of the shell chamber, 
and revolves with it and the turntable. The’ rollers are 
provided with flanges at both ends to take the horizontal 
thrust, and are bound together by a ring to which the 


stations. The handles for hand working are situated in 
the same compartment as the hydraulic engines, and are 
suitably connected by gearing to the training shafts. An 
automatic brake is provided which will always be in 
action when the hand or hydraulic power is not actually . 
at work. The s are mounted in cradles, which slide 
during recoil upon slide frames built up of steel plates 
and angles. The slide frames are supported by 
trunnions in ings on suitable brackets secured 
to the upper part of the turntable. The recoil 
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resses are fixed to the slide frames, two. to each gun. 
esé presses are provided with pistons and rods, the 
latter being attached to the nh . During ‘recoil the 
liquid in the press is forced through an opening of varying 
area to give an a constant pressure throughout 
the period of recoil. The gun may be run out or in either 
by hydraulic or hand power. For running out or in by 
hydraulic power two presses are provided, one for each 
operation. These are fixed inside the slide frame under 


projectiles are transferred from the overhead traveller in 
the shell room to two bogies at the base of the trunk. 
These bogies are provided with gear for running them 
‘round relative to the ship or to the revolving trunk, and 
have bolts which support the projectile, which when 
withdrawn allow the projectiles to roll down to a receivin 
tray in the cage. The cages in the conical trunk trave 
upwards on slightly inclined rails until they reach the 
amber below the turntable, and the projectiles which 


then lifted out and placed in the main ammunition hoists’ 
leading to the gun breeches. A loading tray arranged to 
work on a horizontal axis is kept by a spring in its lower 
position out of the way of the gun when it recoils. This 
tray is raised by a cam on the emmunition cage and: 
swung around its horizontal axis into the bore of the gun 
after the breech has been opened, and in this position 
effectively protects the threads of the breech screw during 
the passage of the projectile and powder charges into the 


Fig. 2-CENTRE PIVOT MOUNTING FOR THE 7'6in. Q.F. GUN 


the gun, and have a single ram working between them, 
which is secured in a sleeve on the under side of the gun 
cradle, and moves with it. The operating valves are 
situated on the gun platform. For hand power, run “out” 
and “in,” hand pumps are provided in the chamber below 
the turntable, which are suitably connected up to the 
run in and out cylinders. These pumps are also used 
for hand elevating, connections being likewise provided 
to the elevating presses. For elevating by hydraulic 


they carry are now in line with the guns. The cages are 
provided with trays carrying the apron which are 
automatically tilted when the cage has ascended, so that 
the projectiles slide off on to a fixed receiving tray in the 
shell chambers, where they remain until the ammunition 
cages, which the ammunition from the shell chamber 
to the gun bpesthee, have descended and automatically 


set free the stops which retained them in position, 
permitting the projectiles to slide into the ammunition 


gun.’ “At the rear of this loading tray a telescopic chain 
rammer is provided, consisting of a series. .of tubes and 
multiplying chains, the arrangement being that the 
rammer is always in line with the longitudinal axis of the 
gun. The motor for working the rammer is attached to 
the arm which carries the loading tray, and connected by 
bevel gear to the ratamer. Hand gear is also provided 
for working the rammer.- Should the motor or other part _ 
of the gear fail, a clear space may be provided for hand 


FIG. 3—-CENTRE PIVOT MOUNTING FOR THE Gin. Q.F. GUN—UPPER DECK TYPE 


power a bracket attached to the under side of the slide 
frame in front is connected by means of two links to the 
ram of a press, which is attached to the floor of the 
turntable. This press is operated either from the sighting 
platform or the gun platform. Automatic sighting gear 
is provided on the gun mounting, and is arranged in 
duplicate for each gun. 

e projeetiles and explosive charges are conveyed 
from the shell rooms and magazine to the shell chamber 
in cages which travel along guides in the trunk. The 


cages. The rails, of which there are two sets leading 
from the shell chamber to the gun P oyun have their 
upper parts curved concentric with the trunnions, so that 
the projectile carried on the cage is always radial in the 
upper part of its course, and may be brought in line with 
the bore of the gun whatever be its elevation. The 
powder charges are raised from the magazine, which is 
situated immediately above the shell room, to the shell 
chamber in cages, which travel up guides in the trunk in 
a similar manner to the shell cages. . The are 


loading ‘by lowering the gearing and its connections by 
means of a screw. hi the ammunition cages are worked 
by hydraulic cranes. The main ammunition cages abut 
against fixed stops on the rearward extension of the slide 
frame, so that the projectile is brought exactly in line 
with the bore of the gun, thus ensuring that the gun may 
be loaded at any angle of elevation, whether in motion or 
at rest. The mounting is enclosed by a shield securely 
attached to the upper floor of the turntable by suitable 
plates and angles. The front and sides are sloping and 
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circular in plan. The rear is extended to provide 
space for the gun’s crew, and also serves to balance the 
mounting. The opening between the shield and the 
barbette wall is ake water-tight by means of a flexible 
leather apron which may be adjusted by means of screws. 
There are two sighting hoods and one look-out hood at 
the rear. : 

The 9°2in. in mounting, Fig. 2, is im- 
portant: gun, especially in cruiser armaments, but. we 
prefer noti¢ing the 7 ‘Sin. quick-firing gun which is 


hand wheels, placed on the left-hand side of the mounting, 
and conveniently arranged with regard to the shoulder- 
piece against which the gunner leans. The recoil 
cylinder is of the usual construction. In this mounting 
provision is made for readily mounting and dismounting 
the gun. The shield shown on the design is of the upper- 
deck type.. An electrical contact is fixed on the cradle, 
and is so. arranged that unless the gun is in the firing 
position it cannot be fired. The sighting arrangement is 
such that only'a small aperture in the shield is necessary, 


Fig. 4—FIELD CARRIAGE FOR 12-POUNDER 


coming into the service to deal with the armour of 
increased resisting power which has been adopted 
for the protection of foreign quick-firing armaments. 
The mounting, which is similar in design to that for 
the 6in. gun, consists of a steel-top carriage resting on a 
horizontal roller bearing on a steel pivot. The cradle in 
which the gun is free to slide during recoil is cylindrical, 
and attached to the cradle are three cylinders, one to 
overcome the recoil, and the other two—one on each side 
of the recoil cylinder—contain the springs for running the 
gun up to the firing position after the recoil. The con- 
nection between these three cylinders and the gun’ is 
inade by arms projecting from the breech ring. The 
whole weight of the moving parts, gun, cradle, and 
carriage, is balanced on the roller bearing above referred 
to, thus making the training very easy. The elevating 
and training operations are performed by the rotation of 
two hand wheels souanaianiie: placed with regard to the 
shoulder piece against which the gunner leans. — Anti- 
friction bearings are used where most required, so that 
these operations are easily performed by one man, not- 
withstanding the great mass to be moved. The recoil 
cylinder is of the usual construction. The shield 
shown on the design is of usual casemate type. An 
electric contact is fixed on the cradle, and is so 
arranged that unless the gun is in the firing position 
it cannot be fired. The sighting arrangement is such 
that only a small aperture in the shield is necessary. 
The special points in connection with this type of 
mounting are:—Increased protection from shell fire by 
the construction of the top carriage, which is of con- 
siderable thickness, and the general arrangement of the 
several parts are well disposed and are under exceptional 
protection ; they are also in few parts, and easily kept:in 
a0 repair, very little attention being necessary. The 
oading gear consists of a shot tray pivoted on a bar at 
one side of the cradle, so as to move with the gun during 
. elevation or depression and capable of swinging on its 
axis in such a manner that the longitudinal axis of the 
tray is always parallel to the axis of the gun. The tray 
is controlled by a worm and worm-wheel gear actuated 
by a hand wheel suitably mounted near the breech on 
the left-hand side of the gun; a clutch is provided, so 
that the worm gear may be put out of action and the 
tray swung by hand only, if desired. 

The 6in. quick-firing piece has up to the present 
time been, perhaps, the most important piece in the 
service, forming the quick-firing armament of our 
principal classes of war vessels. We give an illustration 
of the centre-pivot mounting for this piece—Fig. 8. The 
mounting consists of a steel top carriage resting on a 
horizontal ball-bearing on a hollow steel pivot. The 
cradle in which the gun is free to slide during recoil is 
cylindrical, and attached to the cradle are three cylinders, 
one to overcome the recoil, and the other two—one on 
each side of the recoil cylinder—contain the springs for 
running the gun up to the firing position after the recoil. 
The connection between these three cylinders and the 
gun is made by arms projecting from the breech ring. 
The whole weight of the moving parts, gun, cradle, and 
carriage, is balanced on the ball-bearing above referred to, 
thus making the training very easy. The elevating and 
training operations are performed by the rotation of two 


Q.F. GUN—DARMANCIER-DALZON CARRIAGE 


whilst at the same time it is some little distance above 
the gun. This specially lends itself for commanding a 
good view. The special points in connection with this 
type of mounting are:—Increased protection from shell 
fire by the construction of the top carriage, the front of 
which is of considerable thickness, and the general 
arrangement of the several parts are well disposed, and 
are under exceptional protection. They are also in few 
parts, and easily kept in good repair, very little attention 


buffer, wheels, and axle.: The characteristic feature of 
the carriage is the recoil arrangement.. A long recoil 
—about 30in.—is provided for to avoid sudden strain on 
the structure. ll parts of the mounting are free to recoil 
except the hydraulic buffer, which is placed between the 
outside plates of the trail—the front end of the buffer 
piston is fixed to the front end of the mounting, and to 
the rear end of the buffer is attached a strong spade. . The 
trail is of special form and length so as to slide. freely 
‘back, all “‘ jump ” thereby being obviated. On firing the 
spade is forced into the ground, and arrests all movement 
of the buffer rearwards, but the trail, being free to move 
to the rear, the piston is forced into the buffer, at the 
same time compressing a powerful spring. After recoil 
when the spring re-asserts itself, it runs the gun forward 
into the firing position. The gun is connected by trunnion 
bearings to the top carriage, which is pivoted to the front 
part of the trail, so that it can be trained through an arc 
of 8 deg.—i.e., 4deg. on either side of the axis of the 
mounting—thus permitting of small adjustments in laying 
without any movement of the trail. If required, the 
hydraulic buffer can be removed in about one minute, 
the mounting may then be used as an ordinary field 
carriage, and the recoil is checked by means of ordinary 
shoe brakes applied to the tires of the wheels. 

This field gun has attracted considerable attention in 
England and is considered excellent, but we should prefer 
the 75 mm. gun, shown in Fig. 5. The gun rests in 
a cradle provided with two cylinders with hydraulic 
buffers, one on each side. The position of these biffers with 
reference to the axis of the gun permits the transmission 
of the recoil to operate under favourable conditions. The 
hydraulic buffers are of the ordinary type, each piston 
compressing during its recoil a spring. These springs 
return the gun into firing position. The piston rods are 
secured to the two lugs on the breech of the gun. The 
cradle rests on a semi-circular platform, to which it is 
held by clips. This platform is the centre of the travers- 
ing movement of the system. The lower part of the 
platform forms a bearing for a horizontal shaft, which is 
riveted to brackets on the trail, and round this shaft the 
whole system pivots vertically. At the rear end of the 
platform is a toothed segment gearing with a worm, the 
shafts of which are supported by two lugs, forming part 
of the cradle. Immediately below the toothed segment 
is the elevating joint which receives the upper end of the 
elevating screw. The elevating screw is,actuated by 
means of hand and gear wheels supported on brackets 
placed in the body of the trail. The elevating and 
traversing handles are so placed that the gunner can, 
without any difficulty, manipulate the same without 
leaving the seat. The sights are fixed on the left-hand 
side of the cradle, and do not recoil with the gun. It is 
therefore possible to leave the tangent sight in position 
after each laying without fear of its altering. 

The trail is built of steel plates and angles, and is fitted 
with a shoe to prevent the trail end digging down in the 
ground. The shoe is fitted with a spade. On the left- 
hand side of the trail is the gunner’s seat, which is swung 
round above the trail when travelling. The axle is 
cranked and fixed to brackets bolted on to the sides of 
the trail. At each end of the axle are rings to which are 
connected the brakes designed to brake the wheels during 


Fig. 5—-FIELD CARRIAGE FOR 75mm. Q.F. GUN 


being necessary. The form of cradle is of strong design, 
and completely covers in the breech end of the gun, thus 
preventing dirt, grit, &c., impairing the working. 

Passing by the other 6in. and 4°7in. mountings, and 
the 14-pounder quick-firing gun, we come to the field 
calibres. There is a 12-pounder quick-firing gun on a 
pedestal stand, and another 12-pounder of greater interest 
Just now, namely, a field gun on the Darmancier Dalzon 
carriage—see Fig. 4. The carriage consists mainly 
of the following parts: Trail, top carriage, hydraulic 


firing. For travelling these brakes are hung on the sides 
of the trail; for action they are raised and placed on the 
wheels, where by the excentricity of their point of support 
with regard to the axle, they produce an almost immediate 
braking effect. Thus placed, the brakes work auto- 
matically during firing, for the more the wheels have a 
tendency to turn during recoil, the tighter they grip. 
The trail is fitted with a box containing necessary spare 
parts and tools.. The great advantage of this system of 
mounting is the small amount the carriage recoils on the 
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ground, thus enabling the man laying the gun to remain 
on the trail during firing. 

One reason for the preference for the last-mentioned 
piece is that the man pointing and firing the gun can 
remain seated on the trail on the seat provided while the 
gun is discharged. It only needs a little skill to manage 
this, whereas in the other field gun it is necessary to 
spring clear of the gun when it is fired, and it is easy 
to see that the two pieces are worked under such 
different conditions in action that, tried fairly together, 
we think that no one could hesitate in preferring the 
75 mm. gun. 

A remarkable mountain equipment of 75 mm. quick- 
firing guns is also shown by Vickers, Sons, and 
Maxim, Limited. The gun is made in one piece, and 
constructed to fire fixed ammunition. The carriage, as 
shown, consists of four principal parts, viz., the cradle, 
trail, elevating gear, axle and wheels. The main part of 
the cradle is cylindrical, and receives the gun and supports 
the same from the breech to within a few inches from the 
muzzle. On each side of this cylinder is a hydraulic 
buffer, the piston-rods of which are connected to the lugs 
on the breech of the gun. The force of recoil is checked 
in the buffers by means of the liquid passing through 
grooves from one side of the piston to the other. Round 
the piston-rods are spiral springs, which are compressed 
during the, recoil and bring the gun home to firing 
position. In place of trunnions there are two lugs under- 
neath the cradle, which carry the axis bolt, by means of 
which the cradle is held in place in the trial. Both front 
and rear sights are fitted on the cradle. the rear sight 
being detachable. The trail is made of steel plates con- 
nected by a shoe, a front crosspiece, and transoms ; the 


Fig, €—-FIELD CARRIACE 


shoe has a socket for the handspike, and is fitted with a 
seraper to check the recoil on the ground. On each side 
of the front crosspiece is a receptacle for the axis bolt of 
the cradle. The axis bolt is cylindrical, with flats cut 
down in places so that it can only enter its bearing at a 
certain angle, and when turned round about 90 deg. is 
secured to the crosspiece. The elevating gear is com- 
posed of a hand wheel, two bevel wheels, worm and 
toothed quadrant. The handand bevel wheels and worm 
are supported in the front crosspiece, and the head of the 
quadrant engages with the lugs at the rear end of the 
cradle, and is secured by a pin; the other end of the 
quadrant is attached to the axis bolt of the cradle. The 
axle is cylindrical, and is cut down flat in places to enable 
it to enter the bearings in the crosspiece; when turned 
90 deg. it is secured to the trail. The wheels are of the 
usual construction, and are tied to the trail end by stout 
ropes to prevent them from revolving during firing. The 
whole equipment is admirably suited for pack trans- 
port, the gun and mounting dividing into four loads 
only. It will be found that almost every mountain 
gun similarly needs four mules to carry it. There 
is also a 75 mm. quick-firing gun on naval landing 
carriage; and, lastly, there are 47 mm. and 87 mm. 
automatic guns, the former with hopper-feed mechanism, 
the latter fed by a belt.. There is a special mechanism 
for rapidly charging an empty belt with cartridges. The 
rate of fire of the latter is given as 300 rounds per 
minute. There is also a rifle calibre automatic gun on a 
pillar mounting, and also on a galloping carriage. 


_ Operations in connection with the erection of a new 
lighioomee on the Bass Rock have been commenced, and will jn ail 
likelihood occupy about eighteen months in reaching completion. 
For the historic Bell Rock lighthouse the Northern Lighthouse 
Board have recently accepted the offer of Messrs. Stevens and 
Struthers, of Anderston Brass Foundry, Glasgow, to erect thereon 
a new parapet lantern, machine, lamps, and sigpal apparatus. 
Permission has also been granted this firm to have the whole 
installation fitted up and exhibited at the Glasgow Exhibition next 
year, previous to being finally fitted"up at the Bell Rock, 


THE IRON AND STEEL INSTITUTE. 


TuE autumn meeting of the Iron and Steel Institute 
was held at the house of the Société d’Encouragement 
de l’Industrie Nationale in Paris on Tuesday and Wednes- 
day, September 18th and 19th, Sir William Roberts- 
Austen, K.C.B., President, in thechair. The attendance, 
owing to the concurrent attractions of the Exhibition 
and the brilliant summer-like weather, was large, nearly 
three hundred having been present on the first day of 
the meeting, among them being Sir Lowthian Bell, Mr. 
Whitwell, Mr. E. B. Marten, Mr. E. Riley, Mr. G. J. 
Snelus, Mr. F. W. Webb, Mr. R. C. Hadfield, Mr. Wright- 
son, M.P., Mr. Aspinall, and Mr. A. Greener, of Seraing. 
The proceedings commenced with a few introductory 
remarks by the president of the Local Reception Com- 
mittee, Mr. R. de Wendel, President of the Comité des 
Forges de France, who was accompanied by Mr. H. de 
Wendel, the Bessemer medallist of the present year; M. 
A. Carnot, President of the Société d’Encouragement; and 
Baron de Vaufreland, Treasurer of the Comité des Forges. 
They were acknowledged by the president, and the 
formal business began with the reading of the minutes of 
the last meeting and the appointment of the scrutineers 
for the election. It wasthen announced that the Council 
had selected Mr. William Whitwell as the successor to 
Sir Wm. Roberts-Austen at the conclusion of his presi- 
dential term in May, 1901, and also that Mr. Carnegie, 
following out the promise made at the last meeting, had 
presented a sum of £6500 to the Institute for the purpose 
of endowing a fund for a medal and research premiums, 
to be allotted according to a scheme which is not yet 


FOR 75mm. Q.F CUN 


perfectly arranged, but will be open to any one without 
restriction of membership or nationality. 

The President’s address next followed, in which, 
referring to the previous visits of the Institute to 
Paris in 1878 and 1889, he reviewed in graceful and 
appropriate language the close interdependence and 
relation of English to French - intellectual effort, 
whether in literary, scientific, or technical work, and 
more particularly to the contributions of France to 
iron and steel making during the course of the century 
now drawing to a close. It will be unnecessary to go 
further into the details of this very interesting production, 
as we commence its publication on another page, and by a 
rare exercise of self-denial only a very brief extract wag 
given by the President, so as to leave more time for the 
papers on the list. 

The first of these, read by the secretary, was that by 
M. H. Pinget, secretary of the Comité des Forges de 
France, on the development of the iron industry in 
France from 1888 to 1898, the period separating the 
present from the preceding Exhibition, continued a sub- 
ject which, on the previous visits of the Institute had 
been treated by Professor S. Jordan, whose lamented 
decease we have so lately had to deplore. Comparing 
the two periods, it appears that in ten years the produc- 
tion of mineral fuel in France—coal and lignite—has 
increased from 22,603,000 tons to 82,356,000 tons, the 
largest increase, both absolute and relative, being in the 
Northern basins, which contribute 19,287,000 tons to the 
above total. This, however, is not sufficient to satisfy 
the consumption, which required to be supplemented in 
1898 by 11,947,000 tons imported from foreign countries, 
of which 5,486,000 tons were supplied from the United 
Kingdom, and gg ony to the returns, not yet finally 
settled, for 1899, the latter quantity had increased to 
5,925,000, or rather more than half the total imports. 

The consumption of fuel in the ironworks for 1898 was, 
of coke 8,200,000 tons, and of coal 2,622,000, equivalent 
to a total of 7,400,000 of raw coal, besides 16,000 tons of 
charcoal. This is as much as.that of the collieries and 


railways combined, so that these three industries account 


for more than a third of the total consumption. The 
iron ores worked in France amounted in 1888 to 2,842,000 
tons, and in 1898 to 4,731,000 tons, out of which the 
oolite ore of Meurthe and Moselle contributed 88 per 
cent., or 4,170,000 tons. This in the near future will be 
largely increased by new deep mines in the district of 
Briey, south of Longwy ; the yield up to the present has 
been mainly got from outcrop workings. The remaining 
12 per cent. is made up of limonites, spathic car- 
bonates, hematite, and specular ores from the Alps and 
Pyrenees, Brittany, the central plains, and other places; 
the relative proportions of these contributions having but 
slightly altered during ten years, that is to say, there has 
been a small increase of yield in each of these districts. 
There appene to be an export of about 10 per cent. of 
the total native ore supply, which, however, is supple- 
mented by imports of somewhat over 2,000,000 tons, of 
which 1,411,000 tons was oolite ore from Germany and 
Luxemberg, and the remainder, 621,000 tons, rich ore 
from Algeria, Spain, Greece, and other countries, and the 
total amount smelted, including 250,000 tons of cinder 
and pyrites residues, was 6,527,000 tons, in which the 
oolite ores so largely preponderated that in spite 
of a considerable absolute increase in the quantity 
of rich ores imported their relative proportion to the 
whole quantity smelted decreased from 12 to 9 per cent., 
and the average yield from the furnace has fallen from 
45 to 89 per cent. The number of blast furnaces in 1898 
was 111, or five more than in 1880, the difference being 
due to an increase of eleven in the number of coke 
furnaces and a decrease of ten in that of furnaces 
smelting entirely or in part with charcoal. The total 
make was 2,522,100 tons, an increase on the decennial 
period of 842,000 tons, or about 50 per cent., and of 
this only 7500 tons were made with charcoal alone, and 
11,800 tons with mixed charcoal and coke. With the 
improvements in furnaces the make has largely increased, 
the average being about 24,000 tons per furnace per 
annum as a whole, 30,000 tons in the white ore district 
and 40,000 tons in the Nord, the latter smelting imported 
Elba and Spanish ores of a high yield. The average 
coke consumption has increased from 23°36 cwt. to 
25°2 cwt. per ton of pig made on account of the com- 
bined diminution in yield of the ore and depreciation 
in the quality of the fuel. Classified according to such, 


the make was :— 
Increase in 1888. 


Forge and steel-making iron... 2,018,000 tons <.. 711,600 tons. 
First fusion castings ... ... ... 90,800 ,, ... 26,200 ,, 
2,525,100 tons, 814,800 tons. 


Rather more than half of the forge metal—1,152,000 tons, 
or 57 per cent.—is produced in Meurthe and Moselle, and 
of this 682,300 tons is for basic steel making, and the 
same department makes 79 per cent., or 328,400 tons, of 
the foundry iron. The newest plants are to be found in 
this region, where seventeen new furnaces have been 
built; nearly all the older ones have been re-modelled 
and improved during the past ten years, so that their daily 
make ranges from 160 to 200, with a burden containing 
less than 30 per cent. of iron The utilisation of blast 
furnace slag, and the direct application of furnace gas to 
Poko purposes, has also been introduced to some extent. 
he import of-pig iron, 159,000 tons, is now rather less 
than the export, which is 163,342 tons; whereas in 1888 
the export was 24,540 tons, against 126,569 tons imported. 
In the manufacture of wrought iron the total make has 
declined from 817,000 to 766,400 tons ; but as this includes 
a notable proportion of re-worked scrap and old iron, in 
which there has been an increase from 168,900 to 228,700 
tons, the decline in the output of puddling furnaces and 
open fires, taken together, has been 111,200 tons, the 
puddling furnaces in use having diminished from 646 to 
499, and the open fires from 51 to 34. Among the latter 
were three Catalan forges at work in 1898. Except a 
small quantity of rails, the whole of the malleable iron 
was converted into bars and plates. In 1899, however, 
there has been an increase in this item, the make having 
advanced to 842,800, or about 10 per cent. more than in 
1898. 
In steel making great advances have been made both 
in the Bessemer and open-hearth methods, the make of 
the former having rather more than doubled—883,600 
against 403,300 tons—and of the latter nearly trebled— 
550,100 against 188,400—the largest increase being in 
Bessemer basic and acid open hearth. As a whole, how- 
ever, the basic method . predominates, and accounts for 
58 per cent. of the total increase in 1898, against 37 per 
cent. in 1888. This is due to the large output of the 
basic converters in the eastern district, which maintain 
an average make of 26,000 tons per annum. The thirty- 
two converters of this region will shortly be increased by 
six more of 15 tons capacity. Small converters for the 
direct production of castings were in use to the number 
of eight, making 6200 tons in 1898, against 5100 tons for 
four converters in 1888. In 1899 the ingots and castings 
in Bessemer steel amounted. to 930,800, or an increase on 
the year of about 5 per cent. 

The open-hearth steel production—154,000 tons basic, 
and 425,000 tons acid—was obtained from eighty-five 
furnaces, giving an average annual make of 6472 tons 
per furnace, or double that of 1888. In 1899 it had 
further increased to 598,400 tons, or by about 8 per cent. 
The total make of puddled cemented and crucible cast 
steel was 20,305 tons in 1898, and 26,128 tons in 1899. 
Puddling and open-fire steel furnaces have largely declined 
in the ten years. Twenty-four puddling furnaces were 
open-fire, thirty-nine converting furnaces, and fifty-three 
melting furnaces, with a capacity of 552 pots, made up 
the plant employed in these departments. 

As in other countries, the progress in steel making 
during the period under review has been mainly in the 
direction of increased output both from Bessemer 
crucibles and open-hearth furnaces, and more powerful 
forging and rolling machinery, the steam power in use 
for the latter purpose having increased from 96,586 to 
169,200 horse-power. Fluid compression applied for the 
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purpose of obtaining solid ingots, both for above and 
below, has come into use to some extent; but of more 
particular interest in the adoption of nickel, manganese, 
tungsten, silver, &c., as alloys for modifying the propor- 
tion of carbon steel in order to meet the special require- 
ments of engineers, more especially in connection with 
ordnance and armour. 

After the customary vote of thanks, moved by Sir 
Lowthian Bell, and seconded by Mr. Marten, there having 
been no discussion, the principal communication of the 
ineeting was taken, namely, Mr. Stead’s paper on “ Iron 
and Phosphorus,” which is the record of a long and diffi- 
cult investigation most skilfully carried out, and remark- 
able as being the first systematic reorganisation of the 
subject since the late Dr. Percy's researches made many 
years since. Although separate communications on par- 
ticular points have been made from time to time by 
individual observers, it has been left for Mr. Stead to 
treat the matter as a whole, which he has done in a 
masterly manner. The paper is too long for us to give 
even a partial abstract of it here, but some of the more 
important conclusions may be noticed. In Part I. deal- 
ing with the composition of iron phosphides, the author 
considers that of the large number of these compounds 
described by Dr. Percy, two only are sufficiently well made 
out to be assumed as constant, namely, triferrous pbos- 
phide, I’e,P, containing iron 84°42 and phosphorus 14°58 
per cent., and diferrous phosphide Fe,P, with iron 78°32 
and phosphorus 21°68 per cent., the former being decidedly 
and the latter but very slightly magnetic. When phos- 
phorus is present up to a maximum of 1-7 per cent. in iron 
containing no carbon, it remains diffused through the metal, 
with the effect of increasing both the size of the crystalline 
grain in a fractured surface and the hardness. With 
11 per cent. of Fe,P, equal to 1°75 per cert. phosphorus, 
it requires a well-hardened drill to drill it properly. When 
phosphorus is increased to 10°2 per cent., corresponding 
to a composition of 60 per cent. Fe,P and 40 per cent. 
iron, the finely interlaminated pearly structure indicat- 
ing eutectic separation begins to be apparent, and 
between this point and 15°68 per cent. isolated well-formed 
crystals of the phosphide, which somewhat resemble those 
of arsenical pyrites, are observed diffused through the 
mass of the eutectic. With higher proportions of phos- 
phorus up to 21°46 per cent., mixtures of two phosphides 
which are mechanically separable are obtained; but 
above this point no very definite results have as yet been 
realised in the direction of forming higher phosphides. 

As regards the relation of phosphorised iron to carbon, 
which forms the subject of Part II., it appears that as a 
general rule the addition of carbo): causes a separation of 
the phosphide in granular patches \/hen the quantity added 
is made, and in small masses enveloping the carbonised 
iron when the additions are larger, but in no case, even 
with 3°5 per cent. of carbon, can the separation be com- 
pletely effected. The maximum point of carburation in 
iron depends upon the proportion of phosphorus present. 
When perfectly pure, iron in the crucible or blast furnace 
will take up nearly 5 per cent. of carbon, whereas pure 
Te P takes up more, and the amount capable of absorp- 
tion in mixtures of the two is approximately in the 
inverse ratio of the percentage of the latter constituent. 
Phosphorus Appears to be without effect in promoting 
either the separation of carbon as graphite, or its re- 
tention in the combined state in cast iron. 

When Fe,P is treated with sulphuric or hydrochloric 
acid a dense black residue is obtained which is insoluble, 
non-magnetic, and complex in composition, i.c., not a 
definite phosphide, but a decomposition product. The 
same result is obtained when iron containing 1:7 per cent. 
of phosphorus, or no visible free phosphide, is similarly 
treated. 

Part III. contains much interesting detail concerning 
the distribution of phosphorus in commercial pig iron. 
It appears from the experiments of Sir IF’. Abel, the 
author, and other observers, that when phosphoric pig 
iron with 1°5 to 2:0 per cent. of phosphorus is subjected 
to pressure after pouring and before complete solidifica- 
tion, a fluid portion may be squeezed out with 5 to 6 per 
cent. of phosphorus, which represents the most fusible 
mixture of phosphide and metal. This can also be 
liquated out of the solid pig when the latter is subjected 
to a long-continued heating in a non-oxidising atmosphere 
at 950 deg. Cent. 

The separation of the phosphide and carbide com- 
pounds from the iron proper is readily apparent on micro- 
scopic examination of polished and etched sections of 
grey iron, so that with a series of standard sections for 
comparison it is easy to form an approximate estimate 
of the phosphorus contained in a few minutes. With 
white iron a heat-tinting process is required. This con- 
sists in heating the etched specimen until the pearly iron 
carbide compound takes a blue tint, when the free carbide 
becomes red, and the phosphide shows yellow or brown, 
the differences of colour being due to the greater or less 
susceptibility to oxidation, the phosphorus compound 
being most slowly affected. 

Phosphorus up to 1°7 per cent. has little effect on the 
strength of cast iron, but any increase above that propor- 
tion diminishes it very quickly, as the proportion of the 
brittle phosphide constituent to the stronger iron carbon 
compounds is thereby largely augmented. 

Part IV. of the paper records a series of experiments 
on the diffusion of iron phosphide into metallic iron 
which was previously announced by Professor J. O. 
Arnold and Mr. MacWilliams, of University College, 
Sheffield, whose results are fully confirmed. With 
sufficient time this diffusion is very considerable, and 
Inay amount to 1 per cent. of phosphorus. The tem- 
perature at which such diffusion commences has, how- 
ever, not.as yet been determined. 

There are two appendices, giving definitions and other 
details on the subjects. of ‘.Eutectics’’ and: “Solid 
Solution,” which are undoubtedly useful as setting 
out the views of those who find these terms neces- 
sary. 

Mr. Stead delivered his paper in the form of a lecture, 


which was admirably illustrated by diagrams and en- 
larged photographic views of microscopic preparations, 
but as these illustrations were not issued with the paper 
there was no attempt at discussion, only a few questions 
being asked by Dr. Stansfield and Mr. Wrightson. 

The last paper on the list for Tuesday morning, that by 
Mr. H. Bauerman on “Iron and Steel at the Universal 
Exhibition,” was, as explained by the author, intended 
rather for the use of members in the Exhibition than for 
reading and discussion at the meeting, and therefore was 
taken in very short abstract. It contained notices of the | 

rincipal objects contained in the Palais des Mines et de 
a Metallurgie belonging to Group XI., or the three 
classes, 63, mining; 64, heavy metallurgy; and 65, hard- | 
ware; or, rather, those of the second of these classes, 
with some incidental notices of those in the other two. | 
This arrangement, however, can only be systematically | 
followed in the French Section, the exhibitors from 
foreign countries having been less precise .in classifying 
their contributions, and in some cases have made machi- 
nery for metallurgical uses the strong points of their 
exhibits rather than products or processes. The 
most important objects are necessarily those from I'rance, 
whose exhibitors have spared no pains or cost to 
present a worthy representation of her industry; 
and among these some of the more notable are’ 
the grouped exhibits of the works in the Loire, includ- | 
ing Saint Chamond, Firminy, Unieux, Marrel Brothers, | 
Brunon and Valette, and Claudinon and Co., com- | 
prising heavy forgings of all classes for military, naval, | 
railway, and other uses. The Chatillon and Commentry 
Company’sarmoured land 
forts, with their arma- 


THE THAMES PASSENGERSTEAMBOAT SERVICE, 
No, I, 

From the tabulated statement we gave of passenger 
steamboats put on the stations between London and 
Gravesend, Margate and Ramsgate, after the advent of 
the “London Engineer,” it will have been noted that 
most of them, when compared with their predecessors, 
were of larger tonnage and fitted with correspondingly 
powerful engines. It followed as a consequence of the 
introduction of such a superior class of vessels, con- 


| structed as they had been at what was then regarded as an 


immense expense, and fitted with all possible improve- 
ments, that a spirit of rivalry was excited among. their 
several proprietors, and it became their one object to 
increase the speed of their vessels by all the means that 
ingenuity could suggest, or an unlimited expenditure 
effect, to enable them to convey the public to their 
destinations in the least possible time. 

Rowing boats being still numerous, especially in that 
part of the river known as the Pool, these increasing 
speeds of rival steamboats became eminently perilous to 
psa afloat in small boats; so much so that stringent 


‘regulations were issued by the Lord Mayor of London— 
‘then the paramount river authority—for correcting this 


ractice. As the rivalry, though lessened, continued, a 
ill was introduced into Parliament to “‘ Regulate the 


' Speed of Steam Vessels in the Port of London ;” but it 


was felt that it would be of little advantage to travellers 
on the river unless care was taken to make its 
provisions effectually operative. 


ment; and the Commen- 
try, Fourchambault and 
Decazeville Company’s 
display of nickel steel, 
may be taken as repres- 
entative of the central 
works, while the work of 
the newer establishments 
of the North, working 
with imported ores, is 
seen in the Demain and 
Anzin Company’s exhibit 
and that of the Acieries 
de France, and the large 
way of boiler fronts 
and heavy forgings from 
the Forges de Douai. 
The most important 
French iron - making 
region, that of Meurthe 
and Moselle, is, as might 
be expected, very strongly 


represented, notably by 
the Pompey Works, and 
those of Pont & Mousson, 
Gorey, Micheville, and 
Villerupt, to mention only the most prominent displays, , 
which include both steel works and foundry products in 
great profusion. Much care has been taken to render these 
somewhat prosaic objects attractive to the general visitor, | 
and among these efforts that of the Pompey Works, who 
have constructed a hyperbolic paraboloid out of bars and 
rails by way of trophy, is specially noticeable, The 
smaller Pyrenean and Southern works make excellent | 
displays of steel files, seythes, &c., and the few remaining 
charcoal iron works of Bersi and Champagne are well 
represented in their fine machinery and ornamental cast- 
ings. 

In the foreign countries, the most important dis- 
plays are made by Russia, whose new works in the 
Donetz region smelting the rich ore of Krivoi Rog are | 
largely in evidence, together with the fine iron work, both 
in the form of sheets and castings, of the Ural. A new 
development, depending upon the combination of char- 


coal iron works in the Ural with steel manufacture at | 


Tsaritsin on the Lower Volga, where the fuel now is 
exclusively, naphtha residues from Baku, is, perhaps, 
the most interesting feature in this section. The 
Swedish collection is extremely fine, all the more 
important works in the country being well repre- 
sented, and among these a very prominent position is 
taken by Fagersta, both on account of its products | 
and the interesting collection of studies on heat treat- 
ment of steel sent by Mr. Brinell. Germany, Great 
Britain, and the United States are but very feebly repre- 
sented ; the first has only sent a rolling-mill engine and 
a forging press, which, however, are fine examples of 
their kind. The British display is confined to steel from 
Sheffield, sent by Jessop and Co., Seebohm and Dieckstahl, 
Beardshaw ae 4 Sons, and a few other manufacturers, 
and best Yorkshire iron from the Farnley Company. 
The United States find their chief representatives in the 
Colorado Coal and Iron Company, the American Tinplate 
Company, and the Crescent Steel Company, of Pittsburg, 
with a strong display of wire by J. A. Roebling’s Sons 
and the American Wire Company. Other important 
contributors are Luxemburg, Austria, whose chief repre- 
sentatives are the Skoda Steel Works at Pilsen and | 
Bohler Brothers, of Styria; Belgium, whose exhibit is 
principally machinery ; Hungary; and Bosnia Herzego- | 
vina ; but as we propose to deal with the ‘subject more . 
specially on a future occasion, it will not be necessary to. 
go into further details at present. 

Following. the example of the previous contributors, | 
the paper was not’ read, but a brief explanation of it, | 
with some incidental explanatory matter, was given by 
the author, after which.the meeting adjourned shortly | 
before noon, 

In.the afternoon visits were paid to the metallurgical 
and other departments of the Exhibition, and the large 
Seraing gas-blowing engine was shown in motion, and a| 
reception was given by Mr. E. Schneider in the Creusot | 
Pavilion. Notices of these and other visits will be given | 
in a future issue, 


‘only 2ft. 6in. of water. Her grand 


CENTLEMAN’3 BARGE ABOUT 1820 


The “barges” or water conveyances favoured by the 
‘higher classes,” were especially liable to this peril of 
swamping by steamboat, as they generally were built 


| with a large amount of sheer, and little freeboard amid- 
| ships, as seen in our illustration, Fig. 3, which was the 


type of barge then largely in use by the average gentle- 
folk. About the time that this kind of craft was much 
used, the celebrated barge of the Corporation of London, 
the Maria Wood—named after the eldest daughter of 


| Alderman Wood, twice Lord Mayor of London—was 


built. This vessel was 140ft. long, 19ft. wide, and drew 
saloon, which was 


superbly fitted, was 56ft. long, and could dine 140 persons 


‘ata sitting. She cost £3300 to build and fit with all her 


ornate embellishments, and in 1851, after a quarter of a 
century’s service, £1000 was spent in repairing her; We 
believe that within twenty years she was afloat on the 


| river, and carried pleasure parties for hire. 


Reverting to the river steamboat passenger tratftic, little 
was done in the above-bridge service till 1830. This was 
in a measure due to the ruinous condition of the then 
existing London Bridge, which for many years had been 
a serious impediment to the navigation of the river; the 
bridge having been in existence since the reign of Henry 
the Second. On the 1st of May, 1820, a petition was 
presented to the House of Commons by those connected 
with floating craft, complaining that out of the nineteen 
arches of which the bridge consisted, only two were 
navigable, and praying for the construction of a new one. 
This petition was subsequently referred to a Committee 
appointed by the House to inquire into the state of the 
bridge, and the present structure was commenced in 
1825. 

In 1820 there were only two boats running to Rich- 
mond, the London and the Diana, the largest of which— 
the London—built by Searle, of Westminster, of oak, 
was 85ft. long on the keel and 14ft. beam. She was 
fitted by the Butterley Company with a single engine of 
14 horse-power of the Grasshopper type, a sketch of 


| which we give in Fig. 4, an engine which was claimed to 
| combine the advantages of the bell-crank and regular beam 


engine. It was placed on the middle line of the vessel, 
with a long, narrow flue boiler on either side of it. The 
air pump was worked by side rods coupled to the ends of 
the air pump crosshead and studs in the side levers, and 
the bilge and feed pumps by lever arms cast on the main 
weigh shaft. There were friction clutches on the paddle 
shaft, enabling the wheels to be worked either together 
or independently. The uptakes of the two boilers led 


| into.one funnel, which was jointed at its base for lowering 


when passing under a bridge... - 
One of these boats left London for Richmond every 


morning during the season, and returned in the ge, 5 
| the other left at 3 p.m., and Richmond at 8.30 am. C 


their being put on the yp-river passenger service, the 
London watermen tried to suppress them on the ground 
of a breach of their asserted exclusive right to carry 
passengers on the Thames. But they reckoned without 


E 
: q 
\ 
y 
V 
a 
d 
t] 
p 
‘ fi 
7 \ 
n 
h 
fc 
bi 
he 
a 
g 
5 
Ai 
h 
OV 
ot. 
Jeg 
of 
Co 
| 
f th 
en 
fer 
Ja 
tw 
Ww. 


Sepr, 21, 1900 


THE ENGINEER 


their host. The steamboat owners had a friend at Court, 
for the attempt of the watermen was foiled by the City 
Remembrancer, who was the earliest patron and most 
liberal friend of the London and Richmond steamboats. 

While recording the advent of the Richmond steam- 
boat London on the Thames, it may interest many pre- 
sent-day marine Lge 8 ty to know that the type of engine 
illustrated in our sketch, Fig. 4, has capped the record 
in the matter of longevity over all other types of engines 
applied to the propulsion of small paddle-wheel vessels. 
It had its adyent in the engine of the Comet in 1812, and 
it is still in use in not a few of our present tugboats and 
river steamers. Its advantages are its simplicity of design, 
its being entirely self-contained, its cheapness of construc- 
tion, and its little need for repair, coupled with the fact 
that a long stroke of piston may be obtained in a shallow 
ship, and that in practice with a single-cylinder engine it 
is very easily handled, a couple of cast iron float boards 
balancing this engine effectively. 

In 1828 a new boat was put on the London and Rich- 
mond route which marked an entirely new departure in 
marine engine construction and design as applied to 
Thames steamboat propulsion, and one which was destined 
to have a wide application in the future, not only to river 
steamers, but to ocean-going steamships also. This new 
boat, which was named the Endeavour, was, however, a 
vessel of only 40 tons burden, fitted with engines of 
20 horse-power. The peculiarity of the type of engine, 


the utmost accommodation to the public 


af} 
| 


Fig. 4-GRASSHOPPER ENGINE 
which was at its introduction known as a “ vibrating ” 
engine—the Endeavour being the first vessel into which 
it was fitted by its designer and maker, Mr. Joseph 
Maudslay—consisted in its cylinders vibrating or oscillat- 
ing on trunnions, instead of being fixed, the piston-rods 
being attached direct to the cranks, thereby doing away 
with the necessity for beams, connecting-rods, crossheads, 


&ec., as in most previous engines. 


This steamer was no sooner put on the station than a 
dead set was made against her by the established com- 
y; the fares were reduced, and the Hero, running 
sre a London and Margate, was taken off that station 
to contend with the Sopbia Jane at Gravesend. Touts 
were employed to waylay passengers coming to the water- 
side to embark, and at length free tickets were issued by 
the old company. Among the expedients resorted to for 
obstructing the successful career of the So; Jane, the 
question was raised as to the legality of the navigation 
of the vessel, her owner not being a freeman of the 
Company of Watermen. The investigation of the ques- 
tion of the jurisdiction of the Watermen’s Company was 
argued before the oar agrees magistrates, and resulted 
in the decision of that y peng against the company, 
the owner of the vessel being congratulated upon the 
triumph he had obtained. 

The inhabitants of Gravesend being aware of the 
great advantages that a steamboat service conferred 
upon the town, and that these advantages would be 
sacrificed if the reasonable expectations of those who were 
disposed to patronise Gravesend were not attended to; it 
was very generally agreed that an establishment of steam- 
boats between Gravesend and London upon a plan to secure 
ould ve at- 
tempted by the inhabitants themselves, The result of 
the eminent success of the Sophia Jane, under consider- 
able cpap 70 during the season, was that when the 
vessel was withdrawn at its end, good progress had been 
made towards the formation of a Gravesend and Milton 
Steamboat Company. As the steamers, however, on 
offer at a subsequent meeting of a committee formed at 
a general meeting held in November, 1828, were con- 
structed for sea-voyaging rather than for river service, 
resolution was taken to provide an establishment of new 
and commodious steamboats. A company having been 
formed, and officers appointed for its management, its 
first boat was launched on April 29th, 1829, and was 


| named the Kent. She commienced running on May 28rd, 


when a vigorous competition ensued with the company 


| pervioualy established on the station. A second boat, the 


earl, was launched by the new company on May 24th, 
and a third, the Essex, on September 28th, 

At that date there was no proper landing-place either 
in London or at Gravesend, passengers havea to be put 
ashore in small boats ; but a new pier having been opened 
at Gravesend in the summer of 1829, and arrangements 
satisfactorily made at Fresh Wharf, near London Bridge, 
passengers were landed and embarked at both places free 
of cost for the first time. As a consequence their num- 
ber rapidly increased, for from the opening of the new 
pier at Gravesend to the 4th of October, the numbers 
were 61,348, and from the 5th of that month to the 4th of 
October, 1880, it is recorded that the number had in- 
creased to 118,988 persons. The owners of the Kent, 
Pearl, and Essex eventually oy > into what was subse- 
quently known as the Diamond Steamboat Company, the 


Steamboats put on the Stations between Richmond and Ramagate, 1823-1831, 


When | 


built. Name. |Tons wr. Station. By whom built. Engineers. 
1823 | Dart... ... 168120 Margate Evans, Rotherhithe Boulton and Watt 
1824 | City of London ..._.. | 285} 100 Ramagate Brocklebank, Deptford Boulton and Watt 
.1825 | Harlequin vee vee} U4! 120: Margate Evenden, Deptford Butterley Company 
1825 | Columbine | 208) 120 Margate Evenden, Deptford Butterley Company 
1826 | Magnet ... ... ... ..| 204) 140 Margate Tebbutt, Limehouse Boulton and Watt 
1826 | Hawk 881 Gravesend Wallis, Blackwall Boulton and Watt 
1828 | Ramona ... ... ... 216} 100) Margate Evans, Rotherhithe Butterley Company 
1828 | Sophia Jane ... ... ..., 143: Gravesend Evans, Rotherhithe | Barnet and Miller 
1828 | Endeavour ... ... ...| 20) Richmond Searle, Westminster Maudslay 
1829 | Eclipse oe] Gravesend Wallis, Blackwall Boulton and Watt 
1829 135) Gravesend Baukham, Gravesend Seaward and Co, 
1829 | Pearl... ... 94! 60, Gravesend Fletcher and Fearnall Seaward and Co, 
1829 | Essex... 217) 70, Gravesend Fletcher and Fearnall Seaward and Co. 
1890 | 20 Gravesend Wallis, Blackwall Boulton and Watt 
1830 | William 60, Southend and Chatham | Evans, Blackwall Boulton and Watt 
1880 | Royal George... ... ...| 240) 140 Margate Fletcher and Fearnall Seaward and Co, 
1830 | Royal Adelaide... ...; 178) 120) Margate Snook, Limehouse Seaward and Co, 
1831 | Royal William... ... ...! 233) 160! Margate Snook, Limehouse Seaward and Co. 
1831 | Diamond ... ... | 96 20) Richmond Evans, Blackwall Boulton and Watt 


| 

In the issue of this journal for October 22nd, 1897, we | 
gave an illustration of the vibrating or oscillating engine | 
similar to those fitted in the Endeavour, to which we | 
would refer interested readers. Her engines had | 
cylinders 20in. diameter and 2ft. piston stroke, and drove | 
a pair of paddle-wheels, 10ft. diameter, with floats 5ft. | 
long, at 82 revolutions a minute; the boiler supplying | 
the steam being of the flue type, worked at 3} Ib. | 
pressure above the atmosphere. The oscillating type of | 
engine, we need hardly mention, was subsequently to the | 
fitting of the Endeavour materially improved upon by | 
Mr. Penn, of Greenwich, who fitted 


have occasion to refer later on. 
About the time of the building and fitting the Endeavour | 


for her station, the competition between the rival below- | 


bridge steamboat com 
had in the meantime been reduced, were raised to pre- | 


vious rates. Complaints, however, soon became general as | 


to the inadequate accommodation provided, and want of 
attention shown to the comforts and expectations of the 


em to a large | 
number of Thames steamboats, to which we shall | 


panies ceased, and the fares, which | ing trials of Messrs. Bo 


future proprietors of some of the finest river steamers 
that ever ploughed the waters of the Thames, about 
some of which we shall have something to say later on, 
In tabulated form above we give particulars of the steam- 
boats put on the stations mentioned between the years 
1823 and 1831, 


THE SuctetTy oF MopeL Enutngers,—-A meeting of the Society 
of Model Engineers was held on Monday, September 10th, at 
7 p.m., at the Memorial Hall, Farringdon-street, E.C, Mr, Charles 
E. Oxbrow, lectured on ‘‘Great Eastern Trains and Times,” and 
showed a fine collection of drawings, many of which had been 


| specially sent yeni Holden, the locomotive superintendent of the 


Great Eastern Railway. Mr. F. Moore also kindly lent some oil 
paintings and agency op of Great Eastern engines for the occa- 
sion. After this, and-for the remainder of the evening, interest- 
wling’s and Smithies’ model locomotives on 
the Society's track occupied the attention of those present, 


NavaL ENGINEER APPOINTMENTS,—The following appointments 
have been made at the Admiralty :—Fleet engineer; William T. 
Allen, to the Duke of Wellington, additional for Eclipse on paying 

the Vivid, additional for 


greatly-increased number of persons using the river. | off. Staff engineer: Joseph H. Pill, to 


As the remonstrances made in this matter were un- 
heeded, and several fine steamboats were on sale through 


overbuilding and other causes, the Leng oe owners and | 
others interested in a fine steamboat called the Sophia | 
Jane of 148 tons burden, and 60 horse-power, built by | 
| James 8, Constable, to the Majestic ;: Thomas H. B, me to 


Evans, of Rotherhithe, and engined by Barnes and Miller 


of Blackwall, attended a meeting of the Gravesend | 


Corporation Committee in August, 1828, and offered the | 
public the accommodation of their vessel if the Committee | 
thought that the attempt to establish her on the Graves- | 
end station would meet with encouragement. This con- 
ference led to the immediate introduction of the Sophia 
Jane, and she commenced to run for the first time be- 
tween London and Gravesend on Sunday, August 17th, 
when a keen competition commenced. 


Apollo, Chief engineers: G. Pascoe, to the Duke of Wellington, 
for the Cordelia ; Ernest W. Rodet, to the Rodney, additional for 
Speedwell on commissioning ; Robert K, Herbert, to the Pem- 
broke, additional for Mersey. ineers : F, Smith, to 
the Hibernia, additional ; Llewellyn Howell, to the Alexander; 
Reginald W. Skelton, to the President, additional temporary j 


Pembroke, additional for Albatross-on commissioning ; Henry R, 
Batchelor, to the Pembroke, additional for Salmon on commission- 
ing ; Henry C. Anstey, to the Pembroke, additional for Angler 
on paying off ; Henry R. Teed, to tli¢: Pembroke, for Mal on 
paying ; J. F. Rothwell, C. D, Bullock, Ruddooks, A. D, 
farian, A, E, Nuttall, R. Vincent,” Ry Clay, and R, Seott, 
to the Duke of Wellington, for tional “course. Assistan' 
engineer, for temporary service: Henry. 0, Andrews, to the Pem- 
broke, additional for Dasher on: Angler pa off. Artificer 
cagieeer: Hedley E. G. Apps, to the Rodney, additional for Speed- 
well on commissioning. 


2 DOCKYARD NOTES. 


A curious accident has happened to the Havock—our 
earliest destroyer. She has recently been re-boilered, and in 
the course of reconstruction an extra funnel was put ~ for- 
ward of the original pair. This funnel is close against the 
mast, and during the trials it set the mast on fire. This 
incident rather upset the trials, which do not appear to have 
been eminently satisfactory. 


THE cruiser Hyacinth leaves Devonport on October 8th 
for Stokes Bay to begin the water-tube boiler trials for the 
benefit of the Parliamentary Committee. Few of the experts 
can be considered experts on the main point—the naval as 
opposed to the merely nautical uses of boilers. The letter 
on the subject of water-tube boilers in last week’s ENGINEER 
touched very ably on this point, and we recommend a careful 
perusal of it to everyone interested in the subject generally. 


THE Eclipse has paid off at Portsmouth and is going 
round to Chatham to refit. It has not yet appeared whether 
the species of experiment tried with this class, i.¢., the 
Eclipse, Minerva, and some others, with fighting tops and 
high topmasts, the Dido and Isis with tops and pole masts, 
andthe Talbot without any fighting tops at all, has led to 
vw Meco Possibly the original intention has been for- 
gotten, 


THE expanding navy of the United States is exercised 
about revenue cutters, and their possible use in war. Dis- 
cussions and suggestions on the subject have been frequent, 
and an idea is growing in favour of making them coastguard 
for war as well as peace purposes. A deal of the work in the 
war with Spain was carried out by revenue cutters; but we 
do not see that they can have much of a fighting future, 
unless they are built as cruisers. Like the subsidised 
merchantmen, they are better fitted for scouting and carry- 
ing despatches than for fighting, as a single shell would 
dispose of one if it went anywhere near the engine-room. 
The question is on all fours with that of our own sea-police, 
obsolete sloops and gunboats that serve to swell official 
returns, but do little else. It would probably be truer 
economy to use — but vessels built with an eye to 
fighting. Everything done by ships like the Nymphe, 
Plover, Magpie, and so on, could be done either by third- 
class cruisers, catchers, or destroyers. In the event of a 
sudden outbreak of war, a destroyer up some African river 
~~ be particularly useful, but she would be better able 
to e useful than a craft able neither to fight nor run 
away, 


WE are very pleased to see that the Admiralty have 
Pogo commended the engineer officers of those vessels of 
the Mediterranean fleet which took part in the 788-miles 
race at four-fifths ot last June. It is worthy of note, by 
the way, that a battleship beat all the cruisers. Eleven 
vessels took part, and the results were :— 


Coal burnt. 

Average speed. 

Ocean . . 518 0 
Isis... 244 0 
Dido. 16-25 .. 803 0 
Renown 16-08 .. . 854 8 
Venus . 15-99 $3915 
Victorious .. .. .. 14:98.. . 455 6 
Royal Sovereign... .. 14:51 .. 885 0 
RoyalOak .. .. .. 14:3 .. . 60910 
Tustrious ,. .. .. 14:25.. . 469 18 
Ramillics 14:22 337 0 


The time varied from 46 hours 54 minutes to 55 hours 
22 minutes, 


Tnx Ocean is the only ship with water-tube boilers, and it 
will be noted that she burned about 150 more tons than the 
Renown, the ship most nearly her size and type. The Royal 
Oak, the next largest ‘coal eater,” is a good deal heavier 
ship. It is curious that it should have cost her 150 tons to 
get twelve minutes ahead of her sister, the Ramillies. More 
curious still is the consumption of the three sisters Isis, 
Dido, and Venus, which burned in inverse ratio to results. 
However, all the speeds are good, and we believe we are 
correct in saying that very little notice was given beforehand. 


One of the Stettin-built Chinese destroyers, which the 
British Fame and Whiting captured at Taku, and which was 
given to the French, has been re-named Taku, “in honour of 
a glorious epoch in French naval history.” Whatever de- 
wy other modern nations may exhibit, the passion for 

gloire is still flourishing in France. 


Tue highest average at the last coaling of the Channel 
Fleet was made by the Repulse, which did 108 tons. The 
Diadem was last with an average of 47 tons, The coal taken 
was American ; and according to all accounts it is a serious 
rival to German coal in the matter of producing smoke. 


TorPEDO boats Nos. 63, 64, 88, 84 have been sent to the 
Mediterranean, where we are. gradually gathering a pretty 
good collection of out-of-date torpedo craft. 


Tae BREAM’s-BUILDINGs, CHANCERY- 
LANE.—This Institution, which has now completed seventy-seven 
years of educational work in the metropolis, commences its new 
session on Monday, October Ist. There are both day and evening 
courses of study, which comprise the various branches of natura 
science, mathematics, classical and modern la: es, economies, 
commercial subjects, law, mental science, music, and art. The 


courses provide for the examinations of the University of London © 


in the faculties of arts, science, and commerce, those of the Con- 
joint Board 1 Service, &c, The report for the last session 
shows that during the year fifty students passed some university 
examination, while large bers gained at various 
ublic examinations, e Institution has had many additions to 
appliances in recent years, and the physical, chemical, and 
talturgical laboratories are now very thoroughly equipped. 


ta 
me' 
The day classes provide courses in chemistry, biology, physics, 
and mathernaticy for the Science Degrees of Londen 
There are also ay classes in languages, music, and shorthand. 
The School of Art is open both day and evening. During the 
recess considerable additions and improvements have been made 
by the aid of a gift of 2000 guineas from Mr. F. Ravenscroft, to 
commemorate his completion of a membership of inn years, A 
hew reading room, a new magazine room, and a social room have 
been provided, and a well-appointed metallurgical laboratory has 
heen added. The Calendar — complete syllabuses of the 
classes and full information about the Institution. A popular 
lecture or entertainment is given in the Theatre every Wednesday 
evening, 
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12ft. 9}in. and 4ft. 54in. respectively. The new engines 
have 126 tubes of the Serve pattern, 2}in. in diameter, 
giving a tube heating surface of 2108 square feet. The 
fire-box, which is 9ft. 10in. long, affords 167 square feet of 


heating surface, thus the total amount is 2275 square: 


feet. The fire-grate has the large area of 29} square 
feet, so that the provisions for steam generation are 
remarkably full ath liberal. The steam pressure was 
intended originally to be the same as in the earlier 
engine, compounded on the same principle, viz., 15 kilos. 
per square centimetre, or 213 Ib. to the square inch, but 
ultimately it was decided to add another kilogramme, 
making the pressure 16 kilos., or 228 Ib., and No. 2.641 
has been working for some weeks with complete success 
at that high rate of pressure. The valve gear employed 
isthe Walschaert, as in all the other engines built on the 
same system; it is not pleasing in external appearance 
to the eye accustomed to British neatness and conceal- 
ment of detail, but its operation appears to be in all 
respects satisfactory, and that is unquestionably the 
main point to be aimed at in locomotive designing. It is 
worthy of note that in determining the proportions of 
these engines, which were to possess greatly enhanced 
power, it was not deemed necessary or advisable to 
enlarge the high-pressure cylinders. In spite of the 
addition of some 400 square feet of heating surface, it 
was held that the 18}in. high-pressure cylinders would 
take all the ‘live’? steam needed for the exercise of the 
engine’s full capacity, it being the designer's view that 
the low-pressure cylinder is the true measure of force. 


without any intermediate stop, next year when the water- 
troughs shall have been laid down and the pick-up scoops 
fitted to the tenders. It is estimated that the-journey 
can be ge age in the even’ three hours each way if 
required. The distance, it will be observed, is 8} miles 
less than from Paddington to Exeter, 14 miles more than 
from Waterloo to Exeter ; 2} miles less than from King’s 
Cross to York; the same as from King’s Cross to Leeds ; 
2 miles more than from Euston to Manchester, vid 
Stoke; the same as from St. Pancras to Normanton. 
The comparison will afford an idea of the work required. 
But as I myself have timed the journey between Paris 
and Calais Pier in'2 hours 57 minutes, and 2 hours 59 
minutes respectively, with loads of 180 to 190-tons = 18 
to 19 South of England coaches, behind the tender, 
drawn by the earlier type, eight-wheeled, of the 2.161— 
2.180 class, there is no doubt that these newer and far 
more powerful locomotives will accomplish it easily even 
with heavier loads, notwithstanding the adverse gradients 
of 1 in 125 for eight miles on end, 1 in 185 for four 
miles, 1 in 200 for thirteen miles, and 1 in 250 to 1 in 880 
for twenty-six miles continuously. Of this I will proceed 
to furnish strong presumptive proof. 

No. 2.642 is the engine placed in the Vincennes Annexe, 
No. 2.641 is the one put to actual: work. So soon. as 
possible after the latter arrived from the Belfort shops, 
she was tried 9 ager awd on the 1°50 Nord express 
from Paris, which was booked to make the first run of 
953 miles, to St. Quentin, in 100 minutes, or at the 
average rate of 57°4 miles an hour. The load was made 


_ Between Paris and S* Queatia. 


the splendid performances which I have recorded from 
time to time in these columns, Barathon, the driver ‘of 
No. 2.641, handled his superb engine in such masterly style 
that it is difficult to conceive any more being got out of 
her, unless, perhaps, the 120kiloms. limitation of s 
on down grades could have been specially relaxed for 
once in a way, as has been done occasionally in my ex- 
perience. In the present case, as during the former 
trial above referred to, the speed on falling grades was 
never permitted to exceed the statutory limit of 
120 kiloms., or 74°5 miles an hour. This fact must be 
borne in mind in studying the particulars which follow, 
and the diagram which is annexed, so that the full merit 
of the achievement may be adequately appreciated. 
Starting from Paris five minutes late, speed was very 
quickly gathered, and, as will be séen by the diagram, we 
were going at 60 miles an hour in two miles from the 
start, in spite of having a load of-805 tons behind the 
tender. By the end of the third mile the speed was 
65:1, and then, after a very faint check through shutting 
off steam, as we passed the busy suburban station of St. 
Denis, we again quickened, until at the foot of the long 
bank at 1 in 200 our rate was 67°5. This ascent, 124 
miles in length, we mounted in a way that I never before 
saw approached with a load of over 300 tons. On re- 
ferring to the diagram, it will be noticed that after main- 
taining 65:2 miles an hour for 2 kiloms., and then 62:1 
for the next 3 kiloms., the speed dropped to 60°3 and 
then to 59:2 miles an hour. This was the lowest point 
reached during the entire ascent of 12} miles, and it was 
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SPEED DIAGRAM OF 


And thus an inch is added to these latter, which have in 
Nos. 2.641 and 2.642 the great diameter of 22in. With 
such cylinders, a piston stroke of 25}in. and 83 tons 
adhesion weight, it will be seen that the tractive power 
is exceedingly large. The tender is of great size, 
weighing no Jess than 45 tons loaded ; it carries 5 tons 
of fuel and 4500 gallons of water, and runs on two four- 
wheeled bogies. 

At this stage it may be as well to give the principal 
dimensions of engines Nos. 2.641 and 2.642 in detail. 
They are as follow :— 


Koiler— 
Internal diameter ... ... «Aft. 
Length between tube plates... ... ... ... 13ft. 
Height of centre above rail ... ... ... 8ft. 3}in. 
‘Tubes, Serve pattern— 
Fire-box— 
Cylinders— 
Diameter, high-pressure, two... ... ... ... 13hin. 
W 
iving, four-coupled ... ... ... ... ... 6ft. Shin, 
Weights— 
Engine in working order... ... ... ... 63 tons 
Engine and tender ... ... ... ... 108 tons 
Weight on coupled wheels... ..: 33 tons 


The new engines, like their predecessors, are painted a 
dark chocolate colour picked out with yellow lines. They 


_are intended to run between Paris and Calais, 185} miles, | 


NORTHERN OF FRANCE LOCOMOTIVE 2.641 BETWEEN PARIS AND ST. QUENTIN 


up to 305 tons behind the tender, that is to say, exclusive 
of engine and tender. If it be deemed interesting to add 
to that the weight of engine and tender, 108 tons, it will 
be seen that the total moving weight amounted to 413 
tons. I was unable to be present at that first trip, but I 
am indebted to the courtesy of Monsieur du Bousquet 
and his able chief inspector, Monsieur Jacoupy, for the 
full details. For reasons which will appear later it is 
unnecessary to publish these in extenso. But I may 
state that, starting punctually from Paris, the new engine 
with this very heavy train—equal to thirty South of 
England coaches—averaged up the 12}-mile ascent of 
1 in 200 a speed of 58 miles an hour, and in no instance 
did the speed fall below 55 miles an hour, the latter rate 
being steadily maintained along the last 10 miles of the 
1 in 200 up. Descending the falling grades, the speed 
was not in any instance permitted to exceed the ordinary 
legal limit of 120 kiloms.—74°5 miles an hour. Tergnier 
Junction, 813 miles from Paris—the same distance as 
Amiens—was passed at reduced speed in 78 min. 40 sec., 
and then, as the train was much in advance of booked 
time, the driver had to ‘‘ease down,” but arrived at St. 
Quentin in just 95 min. from Paris. 

This, with a load of 805 tons, was a remarkable feat, as 
every capable judge will admit, particularly as it was 
a first trial trip with a new engine fresh from the shops. 
But I do not give in more detail, because it was utterly 
eclipsed a few days later, when a second trial, at which I 
had the privilege of being present by special invitation, 
was undertaken with the same engine, train, load, and 
driver. An enormous quantity of luggage arrived at the 
last moment with some belated passengers from other 
parts of France, and so our departure from Paris was 
delayed until five minutes after the booked time. Although 
on this occasion I had not the advantage of the presence 
on the footplate of Monsieur Rudloff, the Paris district 


locomotive superintendent, whose judicious prompting 
and generalship have several times conduced largely to | 


reached at the end of 33 miles of the ascent. Thence- 
forward during the subsequent 9 miles of 1 in 200 the 
rate never fell any lower. On the contrary, it rose at the 
20th kilom. to 60°3, and at the 22nd to 62°1. Then it 
gradually dropped successively to 61°5, 60°3, 59-7, and 
finally 59°2, which once more proved the absolute 
minimum, and was steadily sustained until the 
summit was passed. The mean speed up the whole 
bank of 12} miles at 1 in 200 continuously was 
exactly 100 kiloms. = 62°1 miles an hour. 1 think 
that everybody who is competent to form an opinion will 
cordially agree with me that this speed up that ient 
with such a load is magnificent work, which seldom, if 
ever, has been approached before. 

The descent was léss interesting, as the speed was 
strictly kept down to the legal maximum of 120 kiloms. 
= 74'5 milesan hour. Other experiments demonstrated 


clearly that an additional 10 miles an hour could easily 


have been attained, and probably more, had this been 
desired. But such was not the object of the trial. The 
point aimed at was to accomplish a very swift journey 
with a very heavy load, entirely by exceptional speed up 
hill and on the level, and not by extra-fast running down- 
hill. Ihave indicated what was done uphill. It was next 
to show what the new engine could do on a level stretch. 
The Northern Railway, after diverging to the right at 
Creil from the line to Calais, is almost level for a distance 
of 50 miles, i.e., to Tergnier. There are lengths of 1 in 
6000 and 1 in 1000 for 6 and 7 miles, and short bits even 
of 1 in 883, one extending for 3 miles, and another for 2, 
all the grades being upward. In fact, out of those 50 
miles, only 10 miles are absolutely level, the remainder of 
the distance being on a very slightascent. Thus, although 
T have called it level, it stands on a very similar footing 
to the road of the English Great Western Railway from 
Paddington to Didcot, that is to say, almost level, but 
rising slightly. 

Now let us see what No. 2-641 did under these 
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conditions. There was the usual slackening past Creil 
Junction, and then the speed gradually rose again mile 
by mile to 59°2, 63°8, 65-1, 67°5, 70, 72, 78, 74, and 
74°5 miles an hour, all on the level or slight rise. 
Throughout the whole distance of 45 miles from the 
recovery of full speed after Creil to the slack approaching 
Tergnier the rate was constantly maintained between 
67°7 and 74°65 miles an hour, excepting up the three-mile 
ascent at 1 in 888 past Noyon, when it sank temporarily 
to 65:2. The average speed for those 47 miles of level 
and slight rise was 68-1 miles an hour, the locomotive 
hauling 805 tons. This, too, is most exceptional work. 

After the usual slack past Tergnier Junction it was not 
possible to do anything remarkable, as the train was much 
in advance of time, and a too early arrival at St. Quentin 
was prohibited by the authorities. So No. 2.641 merely 
cantered over the remainder of the journey, but neverthe- 
less reached St. Quentin in 90 min. 52 sec. from Paris, or 
more than four minutes quicker than on the former 
—* when the performance was deemed quite excep- 
tional. 

The passing times of intermediate stations were very 
interesting, Creil, 31} miles from Paris, was passed in 
30 min. 31 sec.; Compiegne, 523 miles, in 49 min.; 
Tergnier, 813 miles—the same distance as Paris-Amiens 
on the Calais road—in 75 min. 18 sec. These are brilliant 
performances, and, considering the magnitude of the load, 
phenomenal. It must be admitted that the engine type 
exhibited by the Chemin de Fer du Nord hasalready done 
more than justified its existence. I give a log of the two 
trial runs. 


Logs of Trial Runs with Engine No. 2,641, Chemin de Fer du 
Nord, and 305 tons behind the Tender. 


Actual times. 
rst 


Stations, &c. Fi ond 

trial. al. 
Goussainville... 55 8 23 
ahs. 13 53... 17 31 
2534 ... 2024 
Pont St. Maxence... ... ... 5, 32 58 
34 32 =... 37 47 
Compiegne 41 22 ... 44 0 
48 52 ... 51 12 
— ... 104 kilom. post 5d 14 
662 Noyon 5435 56 53 
813 ... Tergnier(slack) ... ... 55 820 . 10 18 
88+... Montescourt ... ‘ 99 17 59 
957 ... St. Quentin... ... ... ...arr 325 0 3 25 52 


THE BRITISH ASSOCIATION AT BRADFORD. 


On Wednesday, the 12th inst., the serious work of the 
meeting at Bradford concluded with the sitting of the 
General Committee, which, among other things, decided 
upon several innovations. Two of them may be of small 
importance, and the third is not likely to introduce any 
great change in the conduct of the affairs of the Associa- 
tion. By the first of them Section G, which has 
hitherto been known as the Mechanical Science Section, 
will have its scope more accurately described as the 
Engineering Section. For some years it has been found 
that the growing applications of electricity have pro- 
duced a great many discussions on electrical matters to 
the section attended by engineers to whom those practical 
upplications and new electrical advances were due. The 
second change is described in the resolution, ‘“* That in 
future women members of the Association shall be 
eligible for the General and Sectional Committees.” 
This resolution has been almost unanimously adopted 
by the Committee of Recommendations and by the 
General Committee at its second meeting. A number 
of men who had intended to vote against it found 
that the widely represented scholastic world would, 
without doubt, carry the day, and they consequentl 
refrained from saying anything about it, although 
some discussions showed plainly that while those inter- 
ested in schools and colleges and universities thought 
that women might properly take part in the so-called 
advancement of science, they should not be permitted to 
take places among the college and university teachers of 
science. Considering how very few women have done 
anything noteworthy in the advancement of science, and, 
on the other hand, how very many have shown them- 
selves not only proficient learners but competent teachers 
of what they have learned, this exclusion from the work 
of the teacher seems not only inconsistent, but shows the 
weaknesses and fears of the ordinary teaching fraternity. 
The third change decided upon is the formation of a new 
section to be called the Education Section. The science 
of teaching as distinguished from the teaching of science 
is to be its work, and it might have been wished that its 
scope might so far have been widened that the new 
learners of scientific facts whose youthful enthusiasm leads 
them to the re-determination of well-known facts, might 
read their papers before it without the risk of being 
reminded that while they were perfectly right in teach- 
ing themselves by these re-determinations, they were not 
necessarily advancing science by so doing. The forma- 
tion of this section will be a matter for discussion at the 
next meeting upon a report of the Council to the General 
Committee. 

Among the grants made at Bradford for various pur- 
poses were one of £45—balance in hand—to a committee, 
with Lord Rayleigh as chairman, for continuation of 


investigations, with regardJto electrical standards. For 
some reason or another £75 was gran for seismo- 
logical observations by a committee with J. W. Judd as 
chairman. All these are to Section A, mathematics and 
physics. Section B, chemistry, is, or has to be satisfied 
with a grant of £40, though one would have thought 
that this section, including in it metallurgical and electro- 
chemistry, night have prosecuted useful research in 
several fields. Section C, geology, gets £90, £50 of 
which goes for investigations with regard to under- 
ground waters of North-West Yorkshire. Section D, 
zoology, gets no less than £205; there may be some 
reason for this. Geography, Section E, only gets £55 
this year. Individual enterprise on this subject probably 
makes further grant unnecessary, and the subjects for which 
the grants are made would seem more properly to belong to 
Section C. Section F, economic science, gets £18, part 
of which is balance in hand for a committee of which 
Sir R. Giffen is chairman. Section G, engineering, 
proceeds with its work of the Small Screw Gauge Com- 
mittee, under Sir W. H. Preece, with a balance in hand 
of £48. This section also gets a new grant of £75 for a 
committee on traction resistance of vehicles, suggested 
by Professor Hele-Shaw, and under the presidency of 
Sir Alexander Binnie. The remaining sections—anthro- 
pology, physiology, botany, and corresponding societies 
—bring the total up to £945. , 

The Section G Committee, on the investigation of the 
resistance of road vehicles to traction, is not by any 
means entering upon a new subject; but with new 
instruments, such as modern traction dynamometers, 
improvements on the old instruments used, for instance, 
by the Royal Agricultural Society, and with the instru- 
ments for measuring resistance, traction, and acceleration 
forces, such as those of Mr. Gisbert Kapp and Mr. A, 
Mallock, whose instrument will be described next week, 
it will be possible to obtain mere complete co-related 
statistics than we at present possess. Hitherto nearly 
all road traction resistances have been ascertained, as 
near as circumstances would permit, by means of horses 
as tractors, and at such limited and rather vague speeds 
as are included under the headings of walking and trot- 
ting. Traction engines, with their fast-running engines 
and low-speed road wheels, would perhaps be best for 
giving a steady pull upon a dynamometer hauling any 
vehicle, but for higher speeds it will be necessary to use 
some of the more powerful of the modern automobiles 
with from 12 to 16 horse-power, and capable of running 
up to any speed at which it is necessary or useful to 
ascertain the traction resistance of any common road 
vehicies. So long as the average quality of road surface 
is no better than at present, and the gradients are as 
bad as now, the real importance of very precise trac- 
tion figures does not appear very obvious. Those who 
have to provide power sufficient for the average road and 
for the bad roads are not much concerned with the 
traction resistance of the best possible roads; their only 
wish can be, like that of the traction engine makers, that 
the best roads were usual. This would also be the wish 
of the horse owner if he could fit his horse with a watt- 
meter, and could see in plain figures the difference 
between the annual cost for repairs of, for instance, a lot 
of delivery vans running on good roads and on bad roads. 
The ratepayers would also, if they could realise how 
much less properly maintained roads would cost, insist 
upon more expenditure on brains and maintenance, and 
less.on materials. The committee appointed to inquire 
into this subject includes Sir Alexander Binnie, Professor 
Hele-Shaw, Mr. A. Mallock, Mr. H. MacLaren, Mr. W. H. 
Wheeler, Sir David Salomons, Mr. W. W. Beaumont, 
Mr. John Brown, with power to add to the number. 

The Committee on Small Screw Gauges presented a 
report, of which an abstract is given on page 300, and a 
useful paper on “ Screw Threads used in Gun and Cycle 
Construction and for Screws subject to Vibration,” was 
read on the 11thinst. by Mr. O. P. Clements ; this we also 
give elsewhere. 

One of the main points dealt with in Mr. Kershaw’s 
paper, to which we referred in our last impression, on the 
“Cost of Power by Steam Engines, Turbines, and Gas 
Engines,” was the fact that although an examination of the 
costs of sixty-five installations gave the estimated cost 
and the actual cost of water power as much below that of 
either gas or steam, it was very far from being neces- 
sarily the case in all situations, and although this is 
known, the remarks frequently made in connection with 
proposed electric generating stations show that it is not 
ve borne in mind by those who have schemes in 

and. 

Mr. Kershaw says that water power when developed 
without excessive capital expenditure is the cheapest 
source of mechanical or electrical energy. When, how- 
ever, the hydraulic engineering expenditure has been 
heavy, or when the power after generation has to be 
transmitted over long distances, the margin between the 
relative costs of water and steam power is greatly 
narrowed, and in some cases disappears. He says :— 
“Electric energy generated by falling water is costing 
more at Rheinfelden, at Zurich, and at Buffalo than it 
would cost in South Lancashire if generated by steam 
power in large units ; and the margin between the actual 
charge for power at Niagara and the estimated cost of 
steam power in large generating stations in South Lanca- 
shire is only 12s. 1d. per E.H.P. year. In this connec- 
tion it is interesting to note that the charge for electric 
power in Buffalo is 18s. 6d. per E.H.P. year higher 
than at Niagara; and the excessive charge to small 
consumers in the same city—£25 11s. per E.H.P. year 
—would seem to indicate that the cost of transmission 
between Niagara and Buffalo represents at least 20s. per 
electrical horse-power year on the power sent into that 
city. On the relative position of gas power, he says the 
question of the practicability of large engines may be 
taken as settled. If they do not cost excessive sums for 
maintenance and repairs, large gas engines, in conjunction 
with coke ovens and blast furnaces, may entirely alter 
the present position of affairs; and the new industries 


which at present are being established in the neighbour- 
hood of water-power stations may find themselves in 
severe competition with similar manufactures carried on 
in the coal and iron districts of the older manufacturing 
countries. The growing prices of coal will, no doubt, as 
at Buffalo, again turn the balance in favour of the water- 
power works.” 

The ‘Use of Photography in Textile Designing" was 
the subject of a paper read by Professor Beaumont, who 
showed that photography lent itself to practical mechani- 
cal methods in connection with cards for weaving pur- 
poses, stamped by electrical means. 

The “Construction of Machine Shops’’ forms the 
subject of a paper by Mr. E. Kitson Clark, who advocated 
generally that shops for machine work and building 
should be all on one floor of a standard width of 80ft., and 
that the extravagant designs and methods of construction, 
now frequently adopted, should be avoided. 

The last paper read was by Professor J. Goodman, on 
‘* Wet and Dry Steam, and a New Form of Calorimeter 
for Measuring it.’ He first dwelt upon the necessity for 
accurate determination of the water in steam, so as to be 
able to separate the steam generation and the spray- 
making or priming powers of a boiler, and also to deter- 
mine the steam consumption of an engine separately 
from the performance of a boiler, The author said :—- 


Some centinental steam engine makers who have a high reputa- 
tion for economy in steam consumption owe an appreciable amount 
of that reputation to the fact that they always specify the steam 
consumption in terms of an equivalent amount of ‘“‘dry steam,” 
and British makers have, in some instances, lost orders through not 
sogmenetins this point, their engines giving practically the same 
result as the continental engines, when compared on the ‘dry 
steam” basis, but they do not show up to advantage when the 
results of the British engine are expressed as so many pounds of 
steam—probably wet—per horse-power hour, while the results of 
the continental engine are reduced to pounds of dry steam per 
horse-power hour, With certain types of boilers which are not 
forced, and which are provided with well-clothed steam pipes, the 
amount of moisture may not exceed 2 or 3 per cent., but in very 
many instances the steam that reaches the engine is far wetter 
than this. Some types of boilers are greatly puffed by their 
makers for their apparent economy in evaporation, but their 
— is based on certain tests which have simply shown that 
a large weight of water has passed through the boiler per pound 
of fuel consumed. The water has been assumed to be all evapor- 
ated, but much of the water leaves the boiler as priming water, 
and not as steam. The two most common methods in use which 
have any pretence to accuracy of measuring the wetness of steam 
are by (1) the throttling or wire-drawing calorimeter, in which the 
wetness is indirectly obtained by measuring thequantity of heat 
required to superheat the steam ; (2) the continuous condensing 
calorimeter, in which a known weight of steam is mixed with a 
known weight of cold water, the wetness being calculated from the 
resulting temperature of the mixture, The first-mentioned has 
recently received a rude shock, which almost places it out of the 
field, for with this type of instrument the all-important factor— 
viz., the specific heat of superheated steam—was, until recently, 
assumed to.be constant—viz., 0°48—but the recent experiments of 
Mr. Grindley, of Manchester, have shown that it is not even 
approximately constant, it varies from 0°4 to 0°68, and, unfor- 
tunately for users of wire-drawing calorimeters, it does not follow 
any simple or even any ascertained definite law. Thus wetness 
determinations by such an instrument may be very misleading. 
Several continuous condensing calorimeters have been used with 
success, but they are generally cumbersome and expensive, 
because they require two exceptionally good weighing machines. 


The author then described a new form of instrument, 
designed by himself, in which the weighing is done on one 
seale beam. 


The errors of observation and of the instrument itself are very 
small and negligible as compared with the possible errors of 
sampling. It is practically impossible, however, to ensure a fair 
sample by means of a sampling pipe, and whichever method one 
adopts, it is largely a matter of opinion as to whether it is an 
approximately fair sample or not. The following instance of a test 
may be of interest. Some stationary boilers were under test, and 
were known to be priming very seriously, because the engine- 
driver was obliged to keep his cylinder drain cocks full open during 
the whole of the time he was running, although the steam pipes 
were clothed, and were not abnormally long. A further proof that 
the steam was very wet was that the water dripped out of every 
joint along the steam pipe; no steam escaped, hence the joints 
were not seriously at fault. Three sampling pipes were put in for 
testing the steam. In one case the sample was taken by a vertical 
sampling pipe at the low end of a nearly horizontal length of pipe 
near the steam chest. The moisture present was over 40 per cent. 
Another vertical sampling pipe was put in a horizontal length of 
steam pipe, close to the boilers. The quantity of moisture was 
found to be'19 per cent.; a horizontal sampling pipe close to the last- 
nained gave 2 per cent. The difference was, of course, due to the 
priming water not being caught at all in the horizontal sampling 
pipe. The very abnormal result obtained near the engine was 
probably due to water collecting in the main just where the 
sampling pipe.was inserted. The instruments, weights, and 
thermometers, were checked the next day, and found to be 
correct. The instrument was also checked by coupling it up toa 
steam pipe, in which the wetness is known with a fair degree of 
accuracy from constant tests made whenever an engine trial is 
made. 

The author is of opinion “that steam calorimeters 
may be checked for accuracy by taking a sample of steam 
from a vertical steam pipe immediately over a boiler 
from which no steam is flowing beyond that required for 
the sample.” This was the last paper read in Section G, 
the business of which concluded on Tuesday. It should 
be noted that it is not only for steam engine purposes 
that dry steam is nécessary to economy. It is equally 
essential for the heating purposes for which Bradford and 
its neighbourhood uses as much as perhaps any manu- 
facturing district in the world. There is one dyeing 
establishment, the Bowling Dyeworks, which alone burns 
100 tons per day, and pays over £10,000 a year for coal, 
chiefly for the treatment of the 25 millions of yards of 
cloth and dress goods, which pass through its vats per 
year. Ten per cent. of wetness in this steam means a 
great loss. 

The meeting of the British Association next year will be 
at Glasgow, and in 1902 it will be at Belfast. 


University COLLEGE, Liverroot.—Mr. L. R. Wilberforce, M.A. 
Demonstrator in Physics at the Cavendish Laboratory, Cambridge, 
and University Lecturer in Physics, has been appointed to the 
Lyon Jones Chair of Experimental — at University Weg « 
Liverpool, vacated by the removal of Dr. Oliver Lodge to the 
University of Birmingham, 
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RAILWAY MATTERS. 


Twenty-two heavy goods locomotives have been 
ordered from Philadelphia firms for New Zealand railways. 


A NEw line belonging to the London and North-Western 
Railway between Huddersfield and Leeds will be opened for 
passenger traffic on October Ist. 


Tue Midland Railway Company owns 2597 locomotives, 
or 1°64 per mile worked ; the average mileage per engine is 9044, 
and the average earnings per engine £2161. 


Tur Port Madoc Urban District Council are in favour 
of the scheme proposed by the Manchester syndicate for an 
electrical light railway from Port Madoc to Beddge'ert. 


A concrsston has been granted to a Belgian to con- 
struct and work ah electric tramway in the town of Poltawa, 
in Southern Russia, The necessary capital will be found in 
Brussels, 


Tue number of locomotives owned by the North- 
Eastern Railway Company is 2083, the number per mile worked, 
1°27; the average mileage per engitie, 7605; and the earnings 
average £2025, 

Tue Belgian Street Railway Company in Odessa has 
obtained a concession to construct and work an electric railway in 
Winnitza, and to light the town by means of electricity for a period 
of thirty years. 


Tr is said that negotiations ate in progress with a view 
to the purchase of the Devon and Somerset Railway, by the Great 
Western Company, which has been working it since 1875. The 
line is 424 miles in length, of which 74 miles ‘were opened in June, 
1871, and the temaining 35 in November, 1875, 


Tur short branch line from Stert to Westbury, on the 
Great Western Railway, will be opened for passenger traffic on 
October Ist. The total length is but thirteen miles, and there are 
three stations. This new line will cofsiderably shorten the distance 
between —— and Weymouth, and also eventually to the 


West of England. 


Tae inquiry by the Light Railway Commissioners into 
the Hyde and Dukinfield light railway will be held at the Town 
Hall, Hyde, on September 27th. ‘I'he Commiissioners will hold 
their inquiry regarding the profested Kidderminster and Bewdley 
electric railway line on October 17th, and not on September 17th, 
us previously announced, 


Tue opposition to the proposed electric tramway in the 
Lake District appears to have been successful. Anintimation has 
heen received by Mr. George Gatey, solicitor, and clerk to the 
Urban District Councils of Bowness and Ambleside, that the 
British Electric Traction Company do not intend to proceed with 
the promotion of the scheme. 


Tur transfer of the Marquis of Londonderry’s Seaham 
and Sunderland passenger and coal line to the North-Eastern Rail- 
way Company will take place on October 6th. The headquarters 
of the section will be removed from Seaham to Sunderland. [or 
a time local trains will run as at present, except that some of them 
will run to and from Newcastle anil South Shields direct. 


Accorpine to the London and North-Western Com- 
pany’s report on the past half-year’s working, there are 2464 loco- 
motives on this line. The ntimber of engines per mile worked is 
1°27, the average mileage per engine 9688, and the average earn- 
ings £2658, e Brig ton Company has 467 engines, or ‘99 
engine per mile worked, the average mileage per engine 11,123, 
and the earnings £2950, 


For the six months ending July 31st the total receipts 
of the Glasgow and South-Western Railway Company exceeded 


those of last year My £32,369. The reveniie of the half-year shows” 


an increase of £13,848 in the —. £2943 in the goods, and 
£14,185 in minerals, but there was a decrease of £1094 in the live 
stock. The train mileage run was 3,754,000—about the samo as 
last year—but the coal bill was increased by £30,531. 


THE increased power of modern locomotives in the 
United States is shown by a statement in the ang of the Chic 
and North-Western Railway for the year ending May 3ist, 1900, 
During the year 82 locomotives wére purchased, in replacement\of 
a similar number retired from service, These 82 locomotives 
equal in tractive power to 203 locomotives of the classes they have 
replaced, the increase in power being equal to 1474 per cent. 


In Germany there has been a large increase lately in 
the number of towns and districts supplied with electric railways. 
In 1891 the number was only three, in 189877, and by the end of 
last year the number was 93. The length of tramways already 
working amounts to 2048‘59kiloms., with 4504 motor cars, and 
3138 trailer cars. The beginning of this year saw 2286 kiloms. 
working, and about 837 kiloms. in the course of construction. 


THE report of the Caledonian Railway for the half-year 
ended July 31st last shows an increase of £76,930 in the gross 
receipts, of which about £2000 was contributed by the mer- 
chandise, £43,000 by the mineral, and £26,000 by the coachin 
traffic. Per train mile the coaching receipts work out at 43°66d, 
against 41°54d., and goods and minerals at against 76° 54d. 
the total traffic receipts giving 59°68d. against 57°38d. per train 
mile last year. Fuel cost about 36 per cent. more than last year. 


An accident occurred on the London and North- 
Western Railway at Standon Bridge, near Crewe, on Sunday night, 
which caused considerable damage to the road and delay of traffic. 
A special express goods train left Crewe for London, and when 
travelling at high speed through Standon Bridge the engine struck 
a large bale of goods. ‘The bale swerved round and struck one 
of the vans near the middle of the train, throwing it off the metals, 
The truck ran for about three miles, doing great damage to the 
permanent way. 


THE promoters of the Manchester and Liverpool 
Express Electric Railway scheme, which was rejected by a Select 
Committee of the House of Commons, have decided to renew their 
application for parliamentary powers next session. Modifications 
have been made which, it is hoped, will disarm opposition. The 
Bill was thrown out principally on the objection of the Salford 
Corporation and the Dock . The revised plans show a devia- 
tion of the original liné outside Liverpool, so as not to touch the 
land of the Dock Board. 


WE learn that the Carnegie Steel Company, Pittsburgh, 
has booked a 4000-ton steel rail contract for the Cape Government 
railways—the first South African order for railway supplies re- 
ceived in the United States since the outbreak of hostilities in that 
part of the world. The rails are to weigh 65 1b. to the yard, and 
the shipment is to be made with all possible speed. When the 
order is all ready fur shipment, there will be added to it 3000 tons 
of rails for the Cape roads, which were ordered before the war 
began, and the shipment of which has been delayed. 


In a report just prepared by Mr. S. Sellon, the Maid- 
stone Town Council are advised to 7m ly for powers to construct 
electric tramways in the district. ir. Sellon suggests the con- 
struction of four routes of a total length of 44 miles. The total 
cost of construction, equipment, overhead work, feeders, generating 
station, and rolling stock is estimated at £40,721. The gross 
earning capacity would be represented by £7200 per annum at the 
outset. The working expenses would be about 50 per cent., which 
would leave a gross 2 ees of £2900, or a net profit for the first 
year of £457 after deducting interest and sinking fund. 


| 


NOTES AND MEMORANDA. 


QueBRacHo is one of the most profitable woods in 
Paraguay. It yields an extract used for tanning leather. The 
forests of Paraguay are said to be full of it. 


A WELL-KNOWN electrical firm in Nuremberg has acquired 
water power in Norway, at Sarpfoss, and also that of the Glemmons ; 
and other firms have acqui similar rights, representing in each 
casé no less than 20,000 to 40,000 horse-power, for the production 
of calcium carbide ; carbide is also produced in Germany. 


AcETYLENE gas lighting is making good progress in 
Bavaria. A firm which erects extensive acetylene installations, 
pee for factories, has been commissioned by the Bavarian 

tate Railways to light several railway stations with pure acetylene, 
and to erect the necessary plant for lighting railway carriages with 
acetylene oil gas, 


A LARGE new dry dock is about to be constructed by 
the California Dry Dock Company, of San Francisco, whose present 
dock will not take ships exceeding 493ft. in length. . It will have 
the following dimensions :—Length, 750ft.; breadth at the quay 
level, 122ft.; breadth on floor, 74ft.; depth, 324ft. At high water 
it will be able to take vessels with a draught of 28ft. 


Durine the year 1899. £6,500,000 was given to United 
States colleges and technical schools, By far the largest sum is 
the three millions given by Mrs. Leland Stanford, together with 
large tracts of land, to complete the edowment of the’ Leland 
Stanford Junior University. Next on the list come the gifts of 
Mr, Andrew Carnegie, which amount to over £400,000 each. 


Tue Government of Chile has set aside thé sum of 
20,000 dols. for the President of the National Society of Agricul- 
ture, in order that he may purchase in foreign markets agricul- 
tural machinery and sell it at cost price to the members of the 
Society. The British Consul advises manufacturers of agricultural 
machinery to send at once catalogues and prices in Spanish to the 
“« Presidente de la Sociedad Nacional de Agricultura,” Santiago. 


Nevapa is often regarded as a State that has seen its 
best days as a producer of the precious metals. It is true that the 
glories of the Comstock, of Eureka, and of Ruby Hill are past, but 
there are vast tracts of land in the State that have never been 
prospected thoroughly, and the difficulties of climate and transpor- 
tation are likely to be minimised as modern processes bring down 
the cost of treating ores. According to the Engineering and Mining 
Journal, the Ely district appears to have a promising future as a 
gold producer, 


Tue cement industry is developing with great rapidity 
in the United States. There are now forty factories producing 
Portland cetient, and the products for 1900 will be — 
6,000,000 barrels. The increase has been greatest in the Lehig 
Valley region in Pennsylvania. The severe requirements of engi- 
neers and the introduction of testing laboratories for cements, and 
the employment of chemists at the works, have led to a great 
improvement in the quality, and consequently a much more 
general use of the American product, 


SMoKELEss powder is now manufactured for the army 
and navy of the United States to the extent of from five to six 
tons daily, from nitro-cellulosé alone, which is converted into 2 
jelly by solvents, It is then placed in cylinders with pistons and 
forced out through dies in sizes all the way from one-sixteenth of 
an inch to an inch in diameter, in the form of endless threads or 
hollow or perforated rods, which aro cut up into proper lengths for 
different sized fire-arms. Two years ago the army employed a 
smokeless powder which contained about 25 per cent. nitro-gly- 
cerine and 75 per cent. nitro-cellulose, but at the present time no 
nitro-glycerine is employed, 


special attention to the use of motor vehicles for war purposes. 

he Minister of War, General André, was —— at the army 
manceuvres on Monday. In company with General Brugdre, he 
followed the chief movements of the troops, being conveyed from 
place to place in an automobile. In the course of some recent 
night operations General Brugtre introduced an electric search- 
light fitted to an automobile, which is spoken of very highly by the 
critics. The motive power of the vehicle is provided by a seven 
horse-power electric motor, which, it is said, can be used for the 
search-light or to propel the vehicle, 


-——Accorptna toa return issued by the Technical Education 
Board of the London County Council, a total of £145,393 wasexpended 
by the Board during the past year. ‘The cash transactions do not, 
however, afford an adequate view of the Board’s work or of its 
financial position. The practice of offering grants in aid, payable 
only when certain requirements have been fulfilled, involves some 
delay in actually making payments to which the Board is com- 
mitted, The Board’s aggregate expenditure and ‘iabilities for the 
year ended the 31st of March last is given in round figures at 
£170,000. They estimate that during the year 1900-1 £180,000 will 
be required from the Council to meet the increased expenditure. 


A NeW type of machine gun has been invented by Mr. 
James Judge, of Newcastle. It is a-centrifugal quick-firing gun, 
5ft. high, and weighsabout 5cwt. The motive power is electricity, 
transmitted to a motor attached to the side of the gun, The 
motor causes a disc to revolve at a very high velocity. ‘lhe 
bullets, which are introduced into the interior of the dise at the 
axle, travel along curves in the interior to the circumference, and 
are there impelled through a barrel. It is claimed that this disc 
will rotate, under the influence of the motor, at the rate of 12,000 
revolutions a minute, and will eject shots from the muzzle of the 
gtin with an initial velocity of 2000ft. per second. The bullets are 
spherical, and measure ,’sin. diameter. 


Tue Beranger-Sting] apparatus is largely used on the 
Continent for the purification of the feed-water for loco- 
motives, the reagents used being milk of lime and soda, 
with subsequent filtration, On the Southern of Austria Rail- 
way the apparatus used at Vienna is capable of treating 
66,000 gallons in 13 to 14 hours. It consists of two tanks, 
each of 8800 galions capacity, from which the ent is 
pumped into a small mixing chamber of 880 gallons capacity, and 
from thence through a large mixing chamber—1320 gallons, into 
five cylindrical filters of 2200 to 3300 gallons capacity, the purified 
water being stored in two tanks. The cost is 34d. per 1000 
gallons, The analysis before and after treatment is as follows :— 

Before. After. 
Lime 18-72 1-4 
Magnesia .. 
Combined carbonic acid .. oe 1-0 
Total hardness .. .. .. .. . 44-64deg. 11-7 deg. 

Tue calcium carbide industry in the United States is 
controlled by the Union Carbide Company, which operates two 
erate the larger at Niagara Falls, and the other at Marie, 

ichigan, In Canada two plants are also in operation, one at St. 
Catherine, and a new one at Ottawa, The output at Niagara for 
1898 was from 8 to 10 tons a day, using ‘ electrical horse- 
power. In 1899 the yield was increased to from 20 to 30 tonsa day, 
with the use of 5000 electrical horse-power. The present produc- 
tion of the Union Carbide Company is about 1 tons a month. 
The continuous Horrey furnaces are in operation in the two plants, 
and the price now of the carbide is £14 a ton. The carbide is 
guaranteed to yield five cubic feet of acetylene per pound. At 
St. Catherine, Canada, with the use of 1200 electrical horse-power, 
the — is 1200 tons of carbide per year. At both Ottawa and 
St. Catherine the Willson pot furnace is employed. The export 


price is £12 per ton in cartload lots, 


Tue French military authorities appear to be giving ff 


MISCELLANEA. 


Towarps the funds for the building of a new public 
li in Greenock, Mr. Andrew Carnegie has offered to contri- 
bute £5000. 

A NEW mail steamer was launched last week from the 


Vulkan Dockyard at Stettin. It belongs tothe Hamburg-American. - 


Goods Company, and is intended for the East Asiatic service. ~~ 
THE ne industry in Germany is so active at 
ag that four yards in Stettin, Kiel, Flensburg, and Bremen 
ave increased their share capital about five million seven hundred 
and ninety thousand marks in the eight months of this year for 
the extension of the business, 


Entries from all parts of the country have been 
received for the Catford Cycling Club’s free-wheel and brake com- 
petition, which takes place on the hil! on Bickley Park-road, 
adjoining Chislehurst Station, to-morrow—Saturday—starting at 
3.30 p.m. The entries have been limited to fifty. . 


Particutars of the two immense steamers which the 
Norddeutscher Lloyd is building, and will run next year, are 
now officially announced, The first, the Kaiser Wilhelm II., is 
19,500 register tons and 38,000 horse-power, and the second, the 
Kronprinz Wilhelm, 15,000 tons register and 33,000 horse-power. 


Tuer Mayor of Halifax the other day cut the first sod 
of three reservoirs at Walshaw Dean, between Halifax and Colne. 
They will yield for consumption two and a-half million gallons 
daily. The'works will take four or five years to construct, and 
then Halifax will be in possession of ten storage and six service 
reservoirs, 


In 1899 the Japanese coal exports, including the quan- 
tities for ships’ use, amounted to 2,487,614 tons, valued at 
£1,500,000, as against 2,186,790 toas in 1898. Of the amount 
shipped in 1899 the largest quantities were consigned to China, 
while only 14,418 tons were sent to the United States, which is 
but little more than in 1898, 


New engines are at present being erected at the Leeds 
Corporation Electric Tramways generating station at Crown Point. 
These will be supplied with steam from nine boilers, each 30ft. in 
length, and 8ft. in diameter. A new boiler-house has to be erected. 
The contract for the iron and steel work was let to Clayton, Son, 
and Co., Hunslet, and the building trades contract to Irwin and 
Co., Burley-road. The amount of the contract is a little over 

Tue Sheffield Corporation have appointed a special 
committee to consider the desirability of forming a Works Con- 
struction Department, with the view of securing greater economy 
and efficiency in connection with the municipal undertakings. 
The proposal to establish such a department was not at all favour- 
ably received at the Council, hence the committee to consider it. 
The Lord Mayor has been elected chairman, and Alderman 
Franklin deputy chairman, 


One of the strongest evidences of the popularity of 
American agricultural machinery and implements is the fact that 
the exports in those lines have more than doubled in two years. 
In 1898, for the fiscal year ending June, American exports of 
implements amounted to £1,521,900; to June, 1899, £2,466,000 : 
and to June, 1900, £3,218,970 ; the countries purchasing the most 
American-made agricultural implements and machinery being Great 
Britain, France, and Germany, countries that also compete with the 
United States. 


In connection with the extension works of the Sydney 
Harbour collieries at Balmain, the deep shaft, which was com- 
menced two years ago, has now reached a depth of 2000ft. It is 
expected that coal will be reached at a depth of 2900ft. in nine 
nonths, Vessels drawing 30ft. of water will be able to berth along- 
side the mine. Over £100,000 have already been expended on the 
works. It is anticipated that when the rich coal deposits known 
to exist under the harbour are —— Sydney will be the com- 
mercial and manufacturing centre of Australasia, 


At a meeting of the Heywood Town Council held last 
week it was stated that the sewage works yoy had reported 
that the experiments in filtration of sewage by bacterial systems 
had been very satisfactory, and had met the requirements of the 
Mersey and Irwell Joint Committee. The borough engineer sub- 
mitted plan and estimates for the refuse destructor buildings, and 
the Health Committee had approved of the plan and resolved that 
application be made to the Local Government Board for sanction 
to borrow the additional sum of £2438 for the erection of the 
refuse destructor buildings and plant. 


Tue Berlin correspondent of the Standard gives some 
interesting particulars of new shipbuilding yards on the Continent. 
A large yard is said to be contemplated on the Lower Weser, in 
the neighbourhood of Norderham. The promoter is the Grand 
Duke of Oldenburg. A yard is also planned at Stralsund, with a 
sinking capital of four million marks. The building of one at 
Antwerp has lately been decided upon with the co-operation of 
=— Bremen and Hamburg merchants. This is termed a 

lgo-German undertaking, but the responsible nt is in 
the hands of the Bremen Vulcan Company. 


Tue Russian cruiser Bogatyr, which is building at the 
Vulkan Shipbuilding Yards, Stettin, is of the same class as the 
Askold and Variag, but differs from them in having a thicker 
armour belt and thicker protection generally, as well as in some 
other particulars. According to the Avonstadtski Viestnil, her 
length is 4239ft. ; beam, 54ft. lin. ; draught, 20ft. ; displacement, 
6 tons ; engines 19,500 horse-power ; speed, 23 knots ; arma- 
ment, twelve 6in., twelve 3in., and six Hotchkiss guns, and six 
torpedo tubes, two submerged ; thickness of protection for the 
| owed 8in, to 5in., and of the armour deck I}in. to 2}in. She will 

ave a complement of 580 officers and men. 


THE largest works for treating sulphur ore, which have 
been established in Russia, are at Daghestan in the Northern 
Caucasus. Since 1888 the works have been closed. The deposits 
in Daghestan are known to be extensive, while the ore contains 
20 per cent. of sulphur, and the geological formation is very 
similar to that in which the Sicilian deposits occur. But the 
situation is unfavourable, being a mountainous district 4500ft. 
above the level of the Caspian, from which it is separated by 
numerous steep ridges which are difficult to traverse, even for 
mules. In Russia now only two sulphur works are in opera- 
tion, and they produce only 1000 tons a year, while the consump- 
tion of sulphur in the country, owing to the growth of the petro- 
leum industry, is about 20,000 tons, 


Tre work of lengthening the Russian ice-breaking 
steamer Ermack and altering the form of the bow is making pro- 
ress at the yard of Sir W. G. Armstrong, Whitworth, and Co, 
he first stage of the operation has been practically completed, 
and the Ermack has at present as much of the original material 
cut away as it is possible to do without, before putting the vessel 
in dry dock. e launching of the new bow was successfully 
carried out last week. The form of the structure is such that 
without extraneous buoyancy there would be an absence of suf- 
ficient stability to maintain an upright position, and to obviate this 
a large steel pontoon was built and securely riveted to the sides of 
the bow. Ballast was carefully placed so as to prevent any ten- 
dency of the bow to tip during the launching, and special precau- 
tions in the way of shoring and timbering were carried out, The 
curious looking structure went into the water without the slightest 
difficulty. The length of the new bow is 75ft., and the launching 
weight was nearly 500 tons, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GzROLD anp Co., Vienna. 

P. A. Brocknavs, 7, Kump/gasse, Vienna I. 
CHINA.—Kg.ty anp Watsn, Laren, Shanghai and Hong Kong. 
FRANGE.—Borvaav anp CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsHER anv Co., 5, Unter den Linden, Berlin. 

A. Twerrmeyer, Leipzic; F. A. Brocknavs, Leipzic. 
INDIA.—A. J. Compripam anp Co., Railway Bookstalls, Bombay. 
ITALY.—LoxscHER Co., 807, Corso Rome; Booca Frenzs, Turin. 
anp WatsH, Limrep Yokohama. 

: Z. P. Marnvya anv Co., 14, Nikonbashi Tori Sanchome, Tokyo. 

RUSSIA.—C. RicksR, 14, Nevsky Prospect, St. Petersburg. 
4. AFRICA.—Gorpon anp Gortcn, Long-street, Capetown. 

R. A. THompson AnD Co., 33, Loop-street, Capetown. 

J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gotcn, Melbourne, Sydney, and Brisbane. 

R. A. THomPson AND Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. - 
-- HenpDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—Montreat News Co., 886 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMBRICA.—InrarnationaL News Co., 88 and 85, 
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*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


G. C. R.—From the Agent-General, Cape of Good Hope, 112, Victoria- 
strect, 

S. G. N. M. (Isleworth).—The blocks to which you refer are no doubt 
those made from blast furnace slag. Nothing of the kind is produced 
near London, 

L. M. (London).—You most probably refer to W. and T, Avery's atrial 
railway weighing machine, which was illustrated and described in our 
issue of February 24th, 1899. 

Navis.—The Admiralty rule for the resistance of ships appears to be 
erroneous. Mr. Mansel’has repeatedly shown in our columns what is 
the proper basis for calculation. 

Synp1c.—It is quite clear that a so-called evaporation of 15 lb. of water 
per pound of coal simply means that the boiler is supplying very wet 
steam. A a evaporation of 11 lb. per pound of coal represents a 
very high duty seldom attained unless the feed-water is very hot. 

G. D. B. (Watford).—So far as can be ascertained, there are about 20,000 
locomotives in Great Britain and Ireland. This does not include 
certain old engines only fit for the scrap heap, but more or less service- 
able locomotives.. The number is increasing rapidly. Forty years ago 
it did not much exceed 6000. 

C. J. D. (Bury).—Your trouble is caused by lack of strength in the 
flanges. Steam at 200 Ib. pressure to the square inch demands careful 
treatment. Joints which are quite tight at 150 lb. will spring and leak 
at 200 lb. . You might try making the joint with a double ring, one in- 


side the bolts, the other outside, of hard copper wire about jin. thick,: 


ay fine grooves being turned in the two flanges for the copper rings to 
T. (Shepherd’s Bush).—You are quite wrong. The evaporative efficiency 
of good coke per pound is as as that of average steam coal. You 
forget that coké is lighter than coal, and you must make a correspond- 
ing allowance when you are working by the sack and not by weight. 
Gas coke, however, is as a. rnle very inferior fuel. What we have sai 
above refers to properly-made coke-oven coke, such as was at one time 
used for locomotives'to the exclusion of all other fuel. 


INQUIRIES. 


Sir,~-I.shall be obliged.by the addresses of makers of machinery for 
producing tea lead and. tobacco cases, 

Southall, September 14th. A. H. T. 


REPAIRING GALLOWAY TUBES. 

Sir,—I have a boiler the flues of which are fitted with a number of 
Galloway tubes welded jn ; several of these tubes have cracked at the 
roots of the welded flanges. Can any reader tell me how to — these 
tubes, say, by the electric arc or other method of electrical wel +4 

Rhymney, September 17th. W: 


DEATHS. 

On the .14th inst., at 19, Ness Bank, Inverness, Ropert STEWART 
Otiver, civil engineer. 

On July 19th, at San Francisco, H. B. Cuoicr, C.E., for many years 
United States Deputy Mineral Surveyor, Fresno, California, aged fifty- 
six. .Also, on July 25th, 1899, Henry Cuoicr, C.E., who was engineer 
to the N. P. R. R., California, aged forty-eight, and both sons of the late 
Joseph and Maria Choicé, of Hinckley, Leicestershire. 
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THE TRAINING OF MECHANICAL ENGINEERS. 


REcENTLY we have received more than our usual 
number of communications from parents, guardians, and 
students regarding the training of mechanical engineers. 
We are asked for advice and for information, and we are 
told over and over again that an expensive education has 
failed to secure anything like remunerative employment 
for the young man who has received it. In fact, there 
seems to be no reason to doubt that the young engineer 
is more or less handicapped instead of helped bya college 
training. It is, of course, probable that the successful 
man holds his peace, and that only the sufferers com- 

lain. Be this as it may, we have to deal with a fact, 
imited possibly in application, but none the less an un- 
poems fact—one worth careful consideration, not only 
y the pupil and his parents, but by the profession in 
general, 

It would be sheer waste of time now to go once more 
over the old story, and explain how young men are trained 
in the present day, and then compare that training with 
the past. There is, however, one point of the utmost 
importance, which those outside the profession do not in 
the least understand, and which professors and technical 
instructors, as a rule, regard as quite beyond their pro- 
vince. It may be briefly stated that mechanical engineer- 
ing is distinctly dual in its nature. There are two sides 
to it. Only one of these can be learned in technical col- 
leges as these are at present constituted, and it is 
unfortunately the only one about which parents and 
youths seem to knowanything. In the college the young 
man is taught the scientific side of mechanical engineer- 
ing. That is very good in its way ; but the manufacturing 
engineers want something else as well. Every man who 
has not money derived from some extraneous source, as, 
for exarnple, from a parent, must depend for his living 
on having something to sell. The successful novelist 
or the competent teacher sells the work of his brain. 
So does the physician or the lawyer. The surgeon 
or the artist sells the work of his brains and his hands. 
The miner or the navvy sells the work of his hands.only. 
Unless a man can supply what the world wants to buy, 
he will be very badly off. The young engineer, as a rule, 
wants to sell the work of his brains, not of hishands. He 
has not had £500 to £1500 spent on him to make him a 
fairly bad pattern-maker, and a more or less incompetent 
fitter. He aims, and very properly, at being given charge 
of some department, working up to be a sub-manager, 
then a manager, and ultimately a proprietor himself, 


Now the reason why the college man is disappointed in 
his hopes, is that he has not to sell the thing wanted. He 
has taken a totally erroneous view of mechanica! 
engineering. He knows 
of just that side of the profession with which the 


manager has to do. To the enthusiastic 
play 


it seems a hard thing that science shoul 

very subordinate part in mechanical engineering. Science; 
instead of being the master, is the slave of commerce. 
Steam engines are not made for the love of making them, 
but simply to be sold at a profit. _ At every step and 
turn the neophyte finds this oppressive fact turning up. 
The teachings of mechanical science are absolutely of no 
use at all, save and except in so far as they can conduce 
to the making of money. This is an aspect of the pro- 
fession of which, as we have said, the technical college 
takes no cognisance. To the outsiders the whole 
business is invested with a glamour and a glory which 
have no existence beyond their own imaginations. In a 
sense there is no more sentiment or science or romance 
about making machines than there is about making loaves 
of bread. The would-be engineer, if he is good for much, 
is fond of mechanics. It is a pleasure to him to see a 
steam engine, let us say, at work; but in practice he 
scarcely ever sees ‘outside his own shops machinery 
in motion; and when he does it is usually under conditions 
which deprive him of pleasure. There is, if we may use 
the word, a sordid side to all engineering, and when the 
young man first sees this he is disgusted. But let us 
assume that, having left the college, he has had some 
training in the shops, and that he then seeks, say, a 
partnership, because he has some money ; or at all events 
a berth of some kind in which he will. have to do with 
manufacturing for a profit, On everything connected 
with this he is, as a rule, densely ignorant. In the 
college he has learned nothing about it; in the work- 
shops, although he might have learned a good deal if he 
had tried, no one has directed him, no one has helped 


a|him. young man who overcomes these difficulties 


goes to the top, where, it is said, there is always room. 
The rank and file are failures. 
We have lying before us the ‘“ Calendar ”’ for the fifth 
session of the Royal Technical Institute, Salford. The 
“college”? is neither better nor worse than a dozen 
others. It is typical, average, representative, save in one 
respect, in which, so far as we know, it is in advance of 
other training schools. We give the syllabus of a course 
of lectures on applied mechanics :—‘ The lectures will 
include more advanced instruction in the various items 
enumerated in the syllabuses of the Elementary and 
Advanced Applied Mechanics, together with the follow- 
ing :—Velocity snd acceleration; effects of a blow; 
centrifugal force; balancing of machines; governors; 
fly-wheels. Mechanisms; kinematics of machines; 
linkages; wheel teeth; worm and worm wheel; sliding 
and rolling contact; rolling cylinders and cones. Angular 
velocity ratio; wheel work in general; differential 
motions; epicyclic trains and their application; rope, 
belt, and friction gearing, and the power transmitted ; 
dynamometers ; friction of belts and ropes; slipping of 
belts; coil friction. More difficult cases of beams, 
moment of inertia, di s of bending moment and 
shearing force, strength and deflection of beams in 
neral; continuous beams, their points of inflection : 
iagrams of bending and shearing for rolling loads; cur- 
vature and change of curvature; struts; coupling rod as 
strut and beam. Spiral springs; torsional stress; elas- 
ticity; resilience; combined bending and _ torsion; 
bending and thrust. Fluid pressure; hydraulic machinery 
in general ; stresses in thin and thick cylinders. More 
advanced instruction in the application of graphical 
statics to forces not in one plane, braced structures, 
arches, moments of inertia, &c.’’ This is all very nice. 
Unfortunately, the young man whose education does not 
go further than this will find that he has next to nothing 
to sell that anyone wants to buy. This type of knowledge 
isadrugin the market. Years will elapse before he finds him- 
self in a position to make use of it. At that period he will pro- 
bably have forgotten all aboutit. We have said, however, 
that the training at the Royal Technical Institute includes 
something more than this. Salford has learned a lesson. 
They know something there of the commercial side of 
engineering; and so we find that a special course of ten 
lectures, commencing on Friday, January 25th, 1901, 
will be given on “‘ Engineering Estimates and Specifica- 
tions. The course is arranged for those who are engaged 
in the more commercial aspect of mechanical engineering, 
and is specially suitable for foremen and draughtsmen. 
The course will include the working-out of examples in 
estimating for (a) general engineering work, (b) different 
types of engines, boilers, and other prime movers, 
(c) repair work and breakdowns. Materials in common 
use in engineering and their prices ; calculations relating 
to mensuration and weights; rough and finished dimen- 
sions of castings and forgings, and allowances to be made ; 
estimation of labour of various classes of work and cost of 
same; detailed and rough estimates; specifications, &.” 
About this we would point out that although these lectures 
may, perhaps, be worth all the other training in the college 
together, the course is spoken of in a half-hearted, apologetic 
sort of way. Why Bom it be specially intended for 
foremen and draughtsmen? Is the engineer proper to be 
the only one who is to be taught nothing about the com- 
mercial aspect of the business of his life? Can anything 
be more objectionable ? No more fatal mistake can be 
made than the contemptuous treatment of what is really 
the most important side of mechanical engineering—that, 
indeed, on which the commercial supremacy of the nation 
largely depends. 
We do not know what the papers are like which are 
set for ‘“‘foremen and draughtsmen,” but in order that 
our student readers may form some idea of what they 
do not know, and are not likely to know unless they take 
particular trouble to obtain the information, we .have 
given on page 295, a few specimen questions. Should 
any of our readers like to submit their answers for 
discussion, we shall gladly open our correspondence 


practically nothing at all | 


| 
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columns to them. Some of these questions have been so 
drawn that the correct answer depends on circumstances ; 
no general reply can be given. Nothing will show the 
brain power of a student more than his ability to deter- 
mine what the qualifying conditions are, and how they 
may be met. 

Tf what we have said will serve to open the eyes of 
parents, soas, and teachers to a hitherto almost uncon- 
sidered aspe>t of the whole question, we shall feel content 
that we have effected some good. 


AMERICAN COAL IN EUROPE. 


Av interesting element has been introduced into the 
American ‘coal question by the experience of the South 
Metropolitan Gas Company. Some weeks ago the com- 
pany received a consignment of 3700tons of Pennsylvania 
coal, delivered in London at 27s. per ton. The purchase 
was an experiment. It was decided upon in the first 

lace by the prohibitively high price of English gas coal ; 

but there were considerations of relative quality which 
séemed to make it worth while at this moment to give 
American fuel a trial. The experiment promised little 
loss at the worst, and even though nothing was saved on 
the monetary basis, there was the hope of compensation 
in the superiority of theimported article for the particular 
purposes of thecompany. A news agency has sent out a 

ragraph, which evidently has the authority of Mr. 

ivesey, and which reads thus:—‘ Although the com- 
pany are not in a position to enter into a statistical com- 

arison as between American coal and English coal, they 

have arrived at the conclusion upon the limited test.that 
American coal is superior, in the amount of it yields 
ton for ton, in the illuminating power, and in the quantity 
of coke produced from it. Hitherto the company have 
used Durham coal, for the most part, finding it best of 
any English coal for gas purposes, and when the price 
was about 20s. a ton they desired no other. But the 
rapid increase that has been made in the prices of coal 
generally has caused them to look further afield. Even 
under the present conditions the American coal is 
some shillings dearer than the English, but the superior 
quality of the American coal is held to more than 
compensate for the difference. Should the full test 
reveal the same results, and the present high 
prices of- English coal continue, it is very likely 
that the company may buy largely from America.” 
Some reflections are suggested by this experience. The 
final test may bear out the promise of the earlier test, 
and demonstrate the all-round superiority of this par- 
ticular variety of American coal over that which the 
South Metropolitan Gas Company has been in the habit 
of using, and, as a result, it may pay to make more pur- 
chases from the United States in spite of the seeming 
absurdity of “carrying coals to Newcastle.’ But can 
any really considerable trade grow up? So long as coal- 
owners retain control of the situation other users of gas 
coal may do what the South Metropolitan has done, and 
small blame to them if they derive some advantage 
thereby; but we do not believe that even with a larger 
gas yield, better illuminating power and higher grade 
coke, the trade can possibly survive the first fall in prices 
to a normal level again. As it is, there is no denying 
that American coal is more costly, while, at the same 
time, there are no extraordinary conditions ruling in the 
States to keep values up. On the contrary, producers are 
disposed to sell at little profit in the oo of gaining a 
footing in foreign markets. It is true that freights are 
now high because of the scarcity of tonnage available at 
Atlantic ports, but 27s. per ton is not far from the irre- 
duecible minimum at which business can be done at a 
profit by American producers, and as Durham coal will 
return in due course to 20s. per ton, at which figure 
the South Metropolitan Company “ desired no other,” 
we do not believe that the superior merits (should they 
be maintained, which is doubtful) of the American 
article will warrant an extra outlay of 7s. or so per ton. 
Whether under municipal or company control, gasworks 
have to be made to pay, and, apart from patriotic pre- 
ference, which need not be taken into consideration, this 
would not be the way to make them pay. We may be 
glad enough to avail ourselves of America’s offer in 
another half century, when, if we are to believe the ex- 
perts, English coal will be at almost unworkable prices 
through the thinning of the more accessible deposits and 
other increases in cost of production. But it will be 
time enough to consider that problem when we are 
brought face to face with it. 

Nor do we think there is much prospect of any large 
deyelopment in ordinary varieties of American coal such 
as have been attracted to Germany and France of late by 
the scarcity there. Coal as an article of export is by no 
means in the same category as manufactured iron and 
steel. By virtue of proximity to the fuel and ore 
deposits, advanced methods of manufacture, and low 
railroad charges to the seaboard, the United States are 
in a position to compete with European manufacturers of 
iron goods in spite of the many miles of ocean which 
separate it from most markets. But that distance must 
prove an effective bar to a foreign coal trade of any 
magnitude, save in exceptional times such as the present, 
at any rate, while the United Kingdom has supplies into 
which the Continent may dip so long as it chooses to pay 
the price. The freight of three or four dollars per ton 
makes all the difference between profitable and unprofit- 
able business. ‘ The problem,” saysthe American Consul- 
General at Berlin, sententiously, ‘is reduced from the 
outset to one of transportation.”’ Just so; and what is 
more, the facilities will have to be created if they are 
capable at all of removing the disabilities. In this con- 
nection one is pleased to hear a little less of that shouting 
which marked the earlier phases of this particular ques- 
tion, and to notice a little more rational consideration of 
the position in the cold light of figures. The shouting 
was natural, for the opportunity seemed a great one. 
Europe was short of coal, and while the demand was 
brisk voracious coalowners were charging famine prices. 


In these circumstances why should not America relieve 
the situation, earn the gratitude of consumers, and lay 
the foundation of a new braiich of foreign trade? Un- 
fortunately, there was the obstacle of high freights and a 
shortage of tonnage, and after all the shouting the ship- 
ments which have actually been made might almost 
be counted on the hands, There was any amount of 
offering, but when the user in a town in the interior of 
Germany came to calculate the cost of American coal 
laid down in his neighbourhood he was scared off, and 
only bought at all when he could not secure quick sup- 
plies at any price from the regular sources. Some 
American papers have stated that coal “shipped by the 
vaca of Maryland and Virginia is being laid down at 

amburg for 3.50 dols. per ton as an outside figure.” 
We do not believe it. The average price asked for 
ordinary bituminous coal at an American seaport is 
2.50 dols. per ton. No vessel will carry coal across the 
Atlantic under 38 dols. or 4 dols. per ton when it can get 
those rates for cleaner cargoes. If coal is wanted for 
Berlin, it will cost 3 M. 80 Pf. per ton to carry it 
thither by river from Hamburg, and on this basis we 
estimate that American coal laid down at Berlin will cost 
the consumer at least 27s. per ton. At the manufactur- 
ing centres it will be some shillings more, because the 
are less accessible than Berlin, and are served by rail, 
English operators have been asking about 28 M., because 
they are in a position to compel that figure, Silesian 
coal being scarce, and no considerable quantity of 
American or other coal available. But when necessary 
they can make a considerable reduction, whereas at 
present the Americans can not, 

It must be allowed that, having realised what is the 
7 obstacle in the way of a foreign coal trade, the 

nericans are displaying characteristic energy in the en- 
deavour to remove it. Is it possible, they are asking 
themselves, so to reduce the cost of carriage across the 
Atlantic as to afford reasonable hope of a steady profit on 
shipments? Freights on ordinary ‘“ tramps” will be 
reduced later when the pressure for tonnage is relaxed, 
but by that time the cost of English coal on the Continent 
will also be lower; and, anyway, if the charge for carriage 
across the Atlantic by the existing type of vessel were 
reduced to the lowest point consistent with profit to 
the owners, the cost would still be appreciably above the 
margin desired. In this contingency there has arisen a 
demand for a special class of collier— a vessel of large 
carrying capacity, low cost of construction, with suffi- 
cient engine power to steam seven or eight knots an hour, 
and give steerage way in all weathers, equipped with the 
best machinery for handling cargo, and with minimum 
requirements asto size of crew and consequent operating 
expenses—a vessel, in short, built specially for the export 
coal trade, and which will do for it what the tank 
steamer has done for petroleum, and the steam barge for 
the ore and coal trade of the Lakes.” It is believed that 
if the great coal-carrying railroads of Pennsylvania, 
Maryland, and Virginia were ee ag with a fleet of 
such vessels, and could give a through rate on coal from 
the mines to foreign ports the problem would be solved. 
It would at least be in a better way to be solved, but 
even then there would be doubts because Englan 
possesses an enormous initial advantage. However, the 
American people believe that a big trade is possible, and 
aggressive preparations are being made by railroads, 
coal operators, shipowners, and shipbuilders—to say 
nothing of the speculator, who hopes to make a little out 
of the situation. The railroads interested are uniting 
for a reduction in the cost of carriage to seaboard, and 
for the provision of better terminal facilities ; the Chesa- 
peake and Ohio Coal Company, which controls the Newport 
News shipbuilding plant, proposes to construct a fleet 
of colliers, and the Baltimore and Ohio, among others, is 
talking about doing the same thing. The tank steamer 
saved the export petroleum trade to Europe. It will be 
interesting to see if the colliers—which, by the way, 
have yet to be built—create a foreign trade in coal. 


COMPOUND LOCOMOTIVES, 


A soMEWHAT interesting discussion has been proceed- 
ing in our correspondence columns about compound 
locomotives in general and Mr. Riekie’s locomotive in 
particular. As is almost invariably the case when the 
steam engine in any form is discussed, the opponents 
insist on taking different views concerning the whole 
subject. One side is academical, the other practical. 
The one side speaks of the ‘Ought to Be;” the other 
side of the ‘‘Is.” We are thus reminded of the cele- 
brated case of the man in the stocks, He was assured, 
it will be remembered, that the position was illegal, im- 
possible ; no one dare put him in the stocks ; the thing 
could not be done. The only answer of the victim was 
that, however that might be, he actually was in the 
stocks. Thus Mr. Riekie has been assured that his 
system of compounding is all wrong. It is wrong 
thermodynamically ; it is wrong practically; it cannot 
possibly do better than a simple engine. Any other sys- 
tem of compounding is equally good, if not better. To all 
which Mr. Riekie has no other reply than to point to the 
actual performance of his engine. His answer is final. 
Unless it can be shown that Mr. Riekie is deceiving him- 
self and trying to deceive others, which no one attempts 
to do, he remains master of the situation. 

At first sight Mr. Riekie’s engine seems very. like Mr. 
Webb's. There are two high-pressure cylinders deliver- 
ing into one low-pressure cylinder. To understand 
clearly the nature of the difference, we must absorb some 
of the facts affecting the working of heavy trains on a 
heavy road. It will be remembered that Mr. Webb uses 
two outside cylinders of comparatively small size, which 
drive one pair of wheels. They exhaust into a single 


large cylinder, which drives another pair of wheels. 
There is no mechanical connection between the two 
engines. They can go as they please. When the train 
starts there are only at first in action the two small cylinders. 
Tt is not at all uncommon to see these slip their wheels, 


which continue to revolve until there isenough back pressure 
between the high and low-pressure engines to stop them, 
and then the low-pressure cylinder begins to work. In 
the Riekie engine the high-pressure cylinders are the full 
size that a simple engine ought to have, and all three 
cylinders drive on to one crank shaft. To all intents 
and purposes the two high-pressure cylinders act as if 
the low-pressure cylinder was not there; but instead of 
exhausting into the air up the chimney they exhaust into 
an intermediate receiver, In order that their actual 
power and turning moment may not be reduced be- 
cause of the augmented back pressure, the boiler pressure 
is raised. The low-pressure cylinder develops about as 
much power, let us say, as either of the other two. As 
about the same weight of steam will suffice, this effects 
an economy of, say, in round numbers, 33 per cent. 
Deductions have to be made; but, on the other hand, 
because of the augmented economy and the increased 
power, Mr. Riekie can cut off at about 25 per cent. of the 
stroke in the small cylinder. This would be impossible 
with the simple engine, and represents a considerable 
saving in fuel. Summed up shortly, Mr. Riekie, by increas- 
ing his boiler pressure, can apparently get about one-third 
more power for the same coal consumption. 4 

It is obviously quite legitimate to urge that he ought to 
get just as gene results by merely increasing the size of a 
pair of ordinary cylinders, or by using three simple 
cylinders. This is sound thermodynamics enough. 
Rankine showed years ago that the efficiency of a heat 
engine did not depend on the number of cylinders but on 
the number of expansions. Yet, unfortunately, what is all 
right in theory is not necessarily right in practice. Loco- 
motives are in this respect particularly perverse to a most 
aggravating extent. Over and over again the big-cylinder 
large-ratio-of-expansion engipe has been tried, and it has 
always failed. No firemanalive can make these enginés keep 
steam, They are always running themselves out of breath. 
We have not asyllable to urge against them on theoretical 
grounds. Paraphrasing the words of the Indian student, 
who was writing about the horse, we may say of the big- 
cylinder locomotive, that ‘it is a noble machine, but it 
does not always do so.” It is quite out of the pale of 
reasonable discussion. If we wish to increase cylinder - 
capacity beyond certain well-understood proportions, it is 
practically necessary to use more cylinders than two, and 
it is highly desirable on the score of economy that they 
should be compounded. 

We believe, however, that the reason why compound- 
ing is desirable is not even yet fully understood. Even 
its enthusiastic advocates do not seem to understand the 
reasons why it finds favour with so many locomotive 
superintendents abroad. For small engines with light 
loads and frequent stops, the onepaune system is un- 
necessary, useless, and a failure. No doubt some of our 
readers will dispute this on excellent theoretical grounds. 
They can in no way disturb the results of experiments. 
When we come to very big locomotives such as are in use 
abroad on almost every railway of importance, the case 
assumes a different aspect. There are grave incon- 
veniences attending the employment of a single pair of 
big cylinders. Crank shafts are imperilled by the vast 


d | initial stresses. The whole engine tends to work itself 


loose. Dimensions are, indeed, easily reached which it 
is at least not convenient to exceed. We then have 
the choice of compounding, or using four single 
cylinders. Both plans are in vogue. As to which 
will be adopted depends upon traffic conditions 
which have to be carefully considered. It may 
be taken as certain that no greater ratio of 
expansion can be used when four single cylinders are 
at work than when two are employed. Any attempt 
to cut-off abnormally early in the stroke reduces the en- 
gine pull too much. The reason is verysimple. The link 
motion and its modifications is not a good expansion 
gear. It performs very well between three-eighths and 
three-fourths stroke; but any attempt to use it, say, for 
25 per cent. cut-off greatly increases compression and 
retards exhaust. The port area is affected. There is a 
greater loss of hauling power than is compensated for by 
the saving effected in fuel. Now, the compound engine 
will give a large measure of expansion even with a late 
cut-off in the high-pressure cylinder; and, furthermore, 
the action of the steam in the low-pressure cylinder goes 
far to yee ayy for the loss of useful effect produced 
by an early cut-off with the link in- the high-pressure 
engine. The general result is that the compound engine 
is a better puller and a more economical machine 
than any engine with simple cylinders, no matter 
how arranged. But, as we have said, in spite of this 
there are no doubt conditions under which the simple 
engine is still to be preferred to the compound engine. 
In the Riekie engine we have something not very far 
removed from a continuous expansion engine patented 
and used a good many years ago for marine purposes. 
One of the best points about the Riekie system is that it 
gives an extremely handy engine. Its use has done 
something to clear up anobscure point. It is well known 
that the flattening of driving tires in one place is an 
incessant source of worry and expense, and it is usual to 
get down this to the “hammer action” of balance 
weights in the rims of the wheels. Mr. Riekie has, 
however, discovered quite another cause, and _ that 
he is right he has proved by taking out the 
balance weights altogether, or by getting the flattening 
at the opposite side of the wheel. The flattening is due 
to slight slip, which goes on continuously, and which is 
brought about by the variations in the crank effort, and 
the unavoidable slackness of the side rods and axle-boxes, 
As we have often explained, a locomotive is propelled 
alternately by the pressure of the steam on the leading 
cylinder cover and that of the crank axle on the leadinig- 
hornplate. The axle box can play a little backwards and 
forwards. The result of all this is that the leaditig 
driving wheel slips a little at each revolution until the 
side rod stops it. This little “kick” takes place always 
when the crank is up, for obvious reasons; bit that is 
the time when the balance weight is down near the rail, 
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and so the flattening has been attributed to the 
weight. No one says, be it observed, that hammer 
action is innocuous, but only that the varying mo- 
ments of the crank effort contribute powerfully to the 
same end. Now, by using three cranks on one axle the 
crank efforts are equalised, and Mr. Riekie assures us 
that he has almost entirely got rid of flattening, and 
greatly promoted the durability of his tires. For the 
same reason tlie tendency of the engine to slip is much 
diminished, and the locomotive will haul larger loads than 
are quite accounted for by the cylinder capacity. 

We have perhaps said enough to show that more has 
to be pi in. the design of locomotives than 
economy of fuel. That is highly desirable; but the work- 
ing conditions of a locomotive are so complex that 
undue weight must not be attached to any one particular 
quality. It isa good thing to save coal; but there are 
other things as essential. 


ELECTRIC SUPPLY MAINS. 


Tue manufacturers of electric supply mains have un- 
doubtedly had to suffer considerably from the specifications 
of consulting engineers. For a long while they have put 
up with their grievances and said nothing, but at last a 
time has come when the principal makers in this country 
have banded themselves together to procure standardisa- 
tion. This is not at all too soon. We have known cases 
where the most arbitrary cross sections have been put 
into specifications—worked out it may be to four places 
of decimals—and only differing by an infinitesimal 
fraction from a standard size. Two courses were 
open to a manufacturer when working to such specifica- 
tions as these, either to get the special wire drawn at, 
of course, special cost, and accompanied most probably 
by delay; or else to use the nearest size and say nothing 
about it. Which course was the more often pursued is not 
difficult of conjecture. Butit represented a most unsatis- 
factory state of affairs, The makers never knew where 
they were, nor what sizes of wire to stock—another 
fertile cause of delay. Besides, there are all sorts of 
gauges very nearly resembling one another, and yet not 
quite alike. In fact, the unfortunate cable maker has 
been at his wits’ end. It is not surprising that, as 
we have said, the leading manufacturers have banded 
themselves together with the object of instituting a 
standard starting point. Eleven firms have so combined 
together, and they have just compiled and circulated a 
table of the sizes and combinations of conductors which 
they suggest should be adhered to for the sake of 
uniformity. This is the right way to go to work. What 
they evidently mean to attempt to do is to say to 
anyone who wishes to go outside the sizes given—or 
combinations of them—‘‘ We cannot make for you.” 
This should be a perfectly satisfactory ending to 
the most unsatisfactory state of things which has 
lasted for too long a period. This table we give on page 
299. It is suggested that it should become operative on 
October 1st next. It will be observed that the table includes 
sizes of cables from 0:05 of a square inch to one square 
inch in cross section, the area generally increasing either 
0:05 square inch, or 0°1 square inch, though there is one 
exception, namely from 01 square inch to 0°125 square 
inch. The carrying capacity at 1000 ampéres per 
square inch varies from 50 ampéres to 1000 ampéres, 
and there are sixteen stages or different sizes of 
conductors between these two extremes. In the 
make-up of the conductors, as far as possible standard 
sizes of wires have been adhered to; and where, in 
order to make the area of the finished cable exactly 
the correct amount, changes have had to be made from 
manufactured sizes these changes have been extremely 
small, There have been five such departures, and the 
maximum variation in diameter from existing figures is 
0°002in. in diameter. In the case of five different sizes 
of cables there is to be a choice in the number of strands 
used. Thus the 0°05 square inch cable may be either of 
seven strands of 0:095in. diameter, or of nineteen strands 
of 0:058in. diameter. The table also includes the resist- 
ance and the weight of the cables, and shows within 
what limits these may be allowed to vary. 

Accompanying the table is a specification in which 
are set forth the conditions on which it is suggested that 
cable contracts should be worked. We reprint these con- 
ditions with the table. All of them appear to us to be 
perfectly legitimate, though to certain of them exceptions 
are sure to be taken by some consulting engineers. Tor 
instance, there is the question of disputes. Here it is 
proposed that the engineer's decision shall not be con- 
sidered as final. Now, the engineer delights to have such 
a clause in his specifications as will render him master of 
the situation and will give him the upper hand in every- 
thing. Such power is manifestly open to abuse, and may 
be ee wbx y engineer to cover his own mistakes. A 
consulting or chief engineer well up in his work will not, 
however, we venture to think, object to an arbitration 
clause being inserted, but will use his utmost endeavours 
so to word his specifications that there may be no doubt 
as to what is to be omy Then, the work being given 
to a firm of repute, there is not likely to be a dispute. 
In our experience disputes have more often arisen 
through the inecompetency of engineers than through 
scam or wrong work on the part of cable makers. 
Another point which will most probably meet with oppo- 
sition is the question of payment being made to contrac- 
tors when a stoppage is ordered in the work by the 
omen owing to no fault on the part of the former. On 
behalf of the engineer it may be said that such stoppages 
are sometimes a necessity; on the other hand, is it fair 
to the contractors that their money should be locked up 
and bring in no return for an indefinite period, as payment 
cannot be made unless the engineer has certified? The 
contractors stipulate that “all reasonable expenses” 
should be oe. The difficulty will be to decide what are 
‘reasonable expenses.” Then, again, it is sought to 
compel engineers to certify for payment within fourteen 
This, in our 


opinion, it is quite within reason for the contractors to 
demand. There is not a doubt that in many instances 
they are kept out of their money simply by the whim 
of the engine, who may or may not have reasons 
of his own for keeping his clients in ignorance as long 
as possible as to the true amount of money being spent. 
It is by no means an unknown thing, especially in cable 
contracts, for thé amount actually spent to be greatly 
in excess of the amount estimated by the engineer. 
This, of course, arises mostly from absolute incompe- 
tence. An engineer for the purposes of his — or 
example, puts down a sum for “mains” which he 
‘thinks ” will suffice. This sum in instances we have 
heard of has been largely inadequate, and the way the 
engineer seeks to cover his error isto delay payment of the 
account as long as he éan, and then urge “extensions” 
as the excuse for the extra payment, There may have 
been extensions—in nearly every instance there are—but 
in some cases at all events the extensions have by no 
means accounted for all the excess in expenditure. Such 
methods cannot, however, go on for ever, Sooner or later 
the facts come out. Old clients get into touch with new 
clients and notes are compared, with what result may be 
imagined. “All engineers of high standing will probably 
accept this certificate clause, There is only one more 
point to which we shall call attention, it is that of extras. 
We maintain that the object of a specification is to set 
out exactly what is wanted and how it is desired that it 
should be obtained. If this were so in every case, 
then an extra could only be a departure from the 
specification, and as such should be paid for in 
addition to the contract sum. It is the same old story, 
to which we have so frequently drawn attention, coming 
again to the front. The consulting engineer, who at first 
refused to believe that electricity would ever become 
an important factor in engineering, found at length that 
he must take up the subject, or fall behind in the race. 
He had not the advantage of special training. He had to 
procure his knowledge as best he could, and as he went 
along. What wonder, then, that mistakes were made ? 
What wonder that when he did not quite know what to 
order in his specification, he worded it so loosely that the 
true meaning was obscure? Then he cloaked himself by 
such a clause as sets out that everything for the 
full carrying out of the work, whether detailed in 
the specification or not, or whether or not set 
out in the contract drawings, was to be supplied. 
He could take advantage of this clause to order 
any amount of small extras which occurred to him 
as after-thoughts, or were rendered necessary by over- 
sight or ignorance. Why, it may be asked, have con- 
tractors hitherto tendered to such specifications—as 
undoubtedly, to their own cost, they have? The answer 
is simple enough. In these days of keen competi- 
tion they have not been strong enough to say, ‘ We 
will not tender.” They have felt that which was un- 
doubtedly true, that if they did not tender some one else 
would, At last, however, they have decided to agree 
among themselves, and hence the present document. 

We do not think that the cable makers are asking one 
whit too much, They are entitled to be treated fairly 
and we are sure that every right-minded person will 
— with us that, in fairness to clients and themselves 
alike, they are quite reasonable in their demands. Of 
course, should such @ combination as the present tend 
towards the excessive raising of prices, we should be 
against it. We do not, however, anticipate any such 
eventuality, and we regard the document which we have 
discussed simply as an attempt to remedy what is by no 
means a satisfactory condition of affairs, 


COPPER. 


THE copper market is the scene of renewed activity. 
Buyers have recently been holding off in the hope of secur- 
ing lower prices, but stocks having reached a very low ebb, 
consumers have been obliged to come into the market again, 
and are pressing for early delivery. One of the sources of 
supply to which increased attention is just now being directed 
is Peru. It has been made known with references to the 
mining district of Cerro de Pasco that there are between 
5,000,000 and 6,000,000 tons of copper ore already in sight, 
and the cost of production is put at as low as from 6s. to 8s. 

er ton. Silver has been worked at Cerro for nearly three 

undred years, and for a very long time the occurrence of 
copper in the silver mines was regarded asa misfortune. But 
later on the true value of the vopper deposits was recognised, 
though it is only within the past two years that an — 
trade in Cerro copper has been — The old posit 
is, in fact, now reversed, and copper mining’now engages more 
attention in that district than silver mining does. The 
output of copper ore from the Cerro mines at the present time 
is stated to be some 3000 tons per month, but about two- 
thirds remain stocked at Cerro for lack of transport to take 
it to the nearest railway terminus, namely, Oroya, Nor is 
this to be wondered at when it is borne in mind that the cost 
of animal transport from the mines to the railway terminus 
is as much as £8 per ton. From Orayo the copper ore goes 
by rail to the seaport of Callao, the cost being about £1 10s. 
per ton, and thence it is shipped to Liverpool or Swansea, at 
an expenditure upon freight and other incidental charges of 
another £3 per ton. From mine to South Wales or Liverpool 
dock the total charges are about £14 per ton. The future of 
this promising district is of considerable interest to makers 
of English railway material and rolling stock and of mining 
machinery. There can be little doubt that the mines in that 
region will be increasingly worked for copeee in the near 
future, and one of the first matters to receive attention will 
therefore be the extension of the existing railway a further 
80 miles, in order to complete communication between the 
existing railway terminus and the mines. A network of lines 
in connection with the main one is pretty sure to follow, and 
the result will be a considerable increase in the demand for 
mining machinery and pumping machinery, which at present 
can only be taken inland by = mules, for the difficulty of 
getting plenty of machinery from England direct to the mines 
will be enormously reduced so soon as the extension is made. 
The coast terminus at Callao is served regularly by English 
lines of steamers, and plans for the railway extensicn have 
been prepared. 
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A FEW QUESTIONS FOR STUDENTS. 


THE object and meaning of the following set of questions 
we have fully explained on page 204 :— 

In a certain establishment in the Midlands, one depart- 
ment is devoted to the construction of steam engines, 
and gives employment to 190 to 220 men, according as 
trade is good or dull, The whole of the turning, fitting, 
erecting, &c., is done under one roof, the erecting s 
being at the end of the fitting shop. The foundry is clore 


by, so is the — 
The engines made are from 25 horse-power to 500 horse- 
power. The latter are the exception. They are all 


stationary engines, for mills and electric-light works. 
They are simple, compound, and triple expansion, and 
are all good engines, the firm enjoying and_ greatly 
valuing a high reputation. The greater number are 
about 200 horse-power for electric-light works, some are 
horizontal, some vertical. The highest speed is 200 
revolutions per minute. 

(1) Give a list of the machine tools that can be 
economically employed in this shop. 

(2) The cost price of each tool, 

(3) What would the annual output weigh ? 

(4) What proportion of turners, fitters, and erectors 
would be required ? 

(5) About how many moulders could be kept regularly 
employed ? 

(6) What would be the weight of pig iron used pet 
month ? 

(7) What brands would be used ? 

(8) What would be the cost per ton of fettled castings 
of various weights ? 

(9) How much coke would be wanted per month ? 

(10) How much lime, moulding sand, blacking, fire- 
clay, and fire-bricks ? 

(11) How many hearths would be needed in the 
smiths’ shops ? 

(12) About how many hundredweight of bolts and nuts 
would be wanted per year, and what is the price of such 
“— bought in the rough ? 

(18) Tenders are wanted for three horizontal compound 
engines to indicate 800 indicated horse-power each, 
with 120 1b. steam, and jet condensers. The engines 
must be guaranteed not to use more than 17 Ib. of feed- 
water per indicated horse-power per hour. The price of 
these engines is £30 a ton. What will they weigh? 

(14) They are Corliss engines. There is reason to 
believe that a rival will tender at a lower neg It is 
essential to reduce the cost of the engines without risking 
the guarantee. How is this to be done? 

(15) What is the price of leather pee | - pound ? 

(16) How many pounds of belting woul required in 
the shop with which we are dealing ? 

(17) What is the price of files ? 

(18) What should the ave bill for files be ? 

(19) The buildings are lighted with gas at 2s. per 1000ft. 
About how many burners would be needed, and what 
would the annual gas bill be ? 

(20) What would be a fair sum to allow for small 
stores, such as waste, oil, ted and white lead, &c. &c.? 

(21) What would be a fair price to pay, piece-work, for 
turning out of the forging a crank pin 6in. diameter, 14in. 
long, with two collars, and slightly tapered to fit a crank 

ise ? 

(22) What is about the finished value of a three-throw 
crank shaft—slabbed—in steel, 10ft. long over all, for a 
horizontal compound engine indicating 250 horse-power 
at 100 revolutions per minute ? 

(33) What would it cost to send such an engine by 
rail 100 miles, and half a mile by road, and to put it on 
its foundations? Only a “three legs” and a couple of 
crab winches are available at the place where it is to 
be erected. 

(24) What would paint and painters cost per annum in 
such a shop as we have described ? 

These are only a few examples of the kind of probjeme 
which any competent manager will have to solve in the 
course of his operations. 
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Tur Highways Committee of the Goole Urban District 
Council have considered plans, presented by the Aire and Calder 
Navigation, for their new dock at Goole, ie company proposes 
to erect a swing bridge to carry the highway over the gutway, 
which will be done by raising the level of the street on each side of 
the proposed bridge. It is intended that the present high-level 
railway, which crosses Bridge-street to the existing coal-tips, be 
abolished. The plans further provide for the diversion of several 
railway lines, with level crossings, over the foot of the p new 
swing bridge. The new dock is to be aeagroen with railway coal- 
tips, and ample provision will be made for dealing with the railway 
coal supplies, 
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THE PARIS EXHIBITION.—COMPOUND ENGINE, 


WE illustrate below and on page 296 the new compound 


electric light engine exhibited by Robey and Co., Limited, 
Lincoln, and already referred to in our pages. In. large 
engines, especially when working with steam of a high pres- 
sure, the power absorbed in working the slide valves is very 
considerable, amounting in extreme cases to as much as 10 
per cent. of the total power exerted by the engine. All 
this, of course, is power wasted, and it has too long been 
the practice to regard it as a necessary evil. There 
are many valve gears in use which get rid of this objection 
more or less successfully. Usually their complication has 
proved a bar to their usefulness, many steam users preferring 
the old-fashioned slide valve to the multiplicity of small 
moving parts, which appear to be the distinguishing feature 
of many modern valve gears. 

In the Richardson-Rowland patent trip gear, with which 
the engine we illustrate is fitted, directness of action and 
simplicity are strikingly evident. The ordinary slide valve is 
discarded in favour of a couple of double-beat lifting-valves, 
one for each end of the eylingl 


that these are situated close to the extremities of the piston’s 
travel, so that the clearance or waste room to be filled with 
steam at each stroke is reduced to an absolute minimum. 

Referring now to the cross-section of the cylinder, which 
shows very clearly the whole of the gear for one end of the 
cylinder, it will be seen that the small excentric rod C is 


er, as shown in the longitudinal | 
section of the cylinder, and marked A A. It will be noticed | 


speed is regulated by the tension on the current itself in a 
way obvious at a glance. 

We now come to the exhaust valves G, by which the 
expanded steam is released from the cylinder. These are 
placed underneath the cylinder, and, like the inlet valves, 
close to the piston, so as to reduce the clearance to a minimum. 
Referring to the end view, which shows a cross-section of one 
of them, it will be seen to consist of a gridiron valve, sliding 
upon a treble-ported face or seat formed upon the uppef sur- 
face of the exhaust branch, and worked by a small excentric 
upon the longitudinal shaft H—the same which actuates the 
inlet valves and the governor. 

Although these are sliding valves, they are in practical 
equilibrium during the time they are moving, as the pressure 
of steam within the cylinders is reduced almost to nothing 
at the time of their opening and closing. In fact, the power 
| required to move the whole valve motion is so small that even 
in a large engine the shaft H can be turned round by hand 
without difficulty. From the position of the exhaust valves 
beneath the cylinder, the latter is kept effectually drained of 
any water which may enter with the steam or arise from 
condensation—no cylinder cocks being necessary—and they 
are also peculiarly accessible ror repairs or examination, as, 
by removing the cover J and loosening the locknuts from the 
spindle, the valve will draw out into the hand without inter- 
fering with any pipe joints. The exhaust branch can also 
| be removed without disturbing the remainder of the exhaust 
| Pipes. 
| We may add that the finish of these engines is admirable, 
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enabled to act upon the valve A—which is in equilibrium— 
by depressing the outer end of the lever B, by which the valve 
is raised. This occurs just before the commencement of the 
stroke. Owing to the different arcs described by the ends of 
the excentric rod C! and the lever B respectively, at a certain 
point, the tripper L slips out of contact, and the valve drops 
instantaneously, cutting off the steam supply. To prevent 
the valve being injured by coming too heavily on its seat, its 


stem or spindle is prolonged upwards, and terminates in a. 
small piston within the air cylinder or dashpot D. A small | 


air clack at the bottom of the air cylinder regulates the 
descent, so that the valve falls rapidly but without concussion. 
This is the whole of fhe mechanism concerned in the admis- 
sion and cut-off of the steam at fixed points of the stroke. 
However, it is necessary that the point of cut-off should be 
variable by the action of the governor, so as to enable the 
engine to maintain a constant speed under fluctuations of 
load or steam pressure. 


The centrifugal governor and the arrangement for secur-— 


ing an automatic cut-off are simplicity itself. The governor 
in rising moves the lever arm KE, and with it the pivot or 


fulcrum R of lever B, which, of course, has the effect of | 
causing the tripper L to lose its contact and the valve to fall 


at an earlier period in the stroke, and thus as the governor 
rises and falls the point of cut-off is accelerated or retarded 
accordingly. It will be noticed that the long horizontal arm 
of the lever is prolonged past the governor, and that a small 
cord, or string, is attached to it. This cord may be led 
away to any part of the building, and forms a ready means of 
instantly stopping the engine in case of emergency, as in the 
case of accident to life or machinery. By pulling the cord, 
which is done with no more exertion than is required to ring 
an ordinary house-bell, the lever E when raised draws the 
valve levers. F B completely ¢lear of the trippers, when, of 
course, no steam can enter the cylinders. With so sensitive 
an apparatus as this, accurate governing is easy of attain- 
ment, and a small and simple centrifugal governor fulfils 
every requirement. When the engine is used, as in this case, 
for electric lighting the Richardson patent electric governor 
is fitted, and coupled up to the governor lever 1, and the 


It will be noted that the Prinz Heinrich has little in 
common with the Fiirst Bismark. The latter has no pro- 
tection to the lower deck, and has her armament a good deal 
more distributed. The Prinz Heinrich, on the other hand, 
is a direct adaptation of the French Brennus, and closely 
resembles that ship both in the eeyoence of armament 
and in the system of armouring. The high forecastle and the 
bow submerged tube are the only distinctly German features 
in the design, and- there is nothing of the Fiirst Bismark 
about her save in general outline. 

Like all German ships, the Prinz Heinrich will have no 
wood used in her construction, unless the latest discovery, 
or supposed discovery, that woodless ships are very insanitary, 
causes some departure from a well-established German 
custom. 

The estimated indicated horse-power is 15,000, which is 
expected to give a speed of 20 knots. There are three 
screws, and the deadwood aft is very much cut away after 
the Elswick model, in order to make the ship relatively 
handy. This, for a cruiser, she should be, as she has a very 
fair proportion of beam to length. The boilers selected for 
her are of the Diirr type. 

Comparisons between the Prinz Heinrich ani other vessels 
like her in size and métier—the Bayan and the British Essex 
class—we defer till we have treated this last; but it may be 
of some interest to compare the Prinz Heinrich of 1900 with 
the Edgar class of 1890 and the Orlando of 1886, since the 
armaments in each case are practically identical, though the 


German 9° 4in. gun is, of course, a far more powerful gun 
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and that they are very strongly built, with large wearing 
| surfaces. They are, in fact, very favourable examples of the 

best type of English horizontal engine work, and there is 
probably nothing better than that to be had. 


THE GERMAN ARMOURED CRUISER PRINZ 
HEINRICH. 

Tue Prinz Heinrich—at present completing for sea—is 

apparently intended as a standard type for German armoured 

cruisers. Unlike the Fiirst Bismark, she is not a merely 

weak battleship, but a cruiser pure and simple, built chiefly 

| with an eye to cruiser work. 

Her principal dimensions, &c., are as follows :— 


| Displacement. . . 8868 tons 
| Length .. .. 304ft. 
. Four Maxims 
Torpedo tubes One bow, subme: 


| ” ” . Two broadside, submerged 
ss «+ One, stern, above water 
The armour is distributed as follows :—There is a complete 
water-line belt of Krupp armour 4in. to 3in. in thickness, re- 
| inforced by a protective deck 23in. thick on the slopes. 
Above the belt there is a redoubt about 165ft. long, and of 
about the same thickness as the belt. Above this again is 
the main deck redoubt, 6in. thick, in which six of the 6in. 
| guns are mounted. Both redoubts have 6in. bulkheads, 
| while screens will be placed between-'the guns in the upper 
| one. On top of the upper redoubts there will be four turrets, 
oval in shape, each 6in. thick, and carrying a 6in. gun. 
Forward and aft are barbettes, each mounting a single 9-4in. 
gun, and protected by stout shields. These barbettes will 


| have a total height of about 9ft., will be 6in. thick, with | 
hours’ race, 


| armoured hoists descending to the protective’ deck. The 
| conning tower, which will have a thickness of 6in. or more, 
will have an armoured tube of communication, 


than the old 9-2in. in the other ships. This, however, ‘is 
more an accident of date than anything else, and in so far 
as the modern guns are all heavier, enforces rather than de- 
tracts from the point we wish to make—the difference 
between what was demanded then and now for a ship carry- 
ing a more or less standard armament for a first-class, 
cruiser in the way of protection and speed. 


Orlando. Edgar. 
1886 .. 1890 .. 


Date of launch ae 1891 1900 
Displacement, tons .. £000 .. 8868 
Length, fect .. .. .. 8300 .. 300... 375 .. 804 

56... 5 654 
Draught, feet .. 26 26 274 24} (mean 
Armour belt, inches 4 
Do., lower deck, inches Nil .. Nil .. Nil .. 4 
Do., battery,Q.F.,inches Nil ..6in.on4..¢in.on4 6 
Do. s,inches .. 4jin. .. 44in. .. 44im. .. 6 

shields shields elds 
Do., deck, inches .._.. | 
circa... . 20,000 15,000 

Speed, trial .. .. 21°5 .. 20 (est ) 
Actual sea-speeds at a 
jess 


The Orlando, the only cruiser carrying belt armour except 
the Prinz Heinrich, has less than this ship, and is altogether 
smaller. She belongs to the era of ‘‘ paper” ships, and to 
this day, with her 1in. “ armour belt ”’—all under the water- 
line, by the way—-and heavy armament, is a grand ship for 
the makers of statistics. The Prinz Heinrich could probably 
tackle three of her. The Edgar and Blake are more interest- 
ing comparisons. All the class are as good ships as ever were 
built for speed. Although now nearly ten years old, they are 
all excellent steamers, and in the recent manceuvres kept 
station at 19 knots without the least difficulty. Ten years 
have seen far less advance in speed than P nage are prone to 
imagine. It is exceedingly doubtful whether there is a war- 
ship in the world that could™ beat tho Edgar class in a thirty 
The advance of recent years has been in pro- 
tection, and the problem to-day is to pile on armour 
without deteriorating the other cruiser essentials. Of 
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course the difference has to be made up somehow. In 
the case of the Prinz Heinrich coal is probably sacri- 
ticed—though, as her capacity has not yet been announced, 
it is difficult to speak definitely on this point. The 
reatest point of divergence, however, tends to be in 
orm, and owing to changed lines more speed is got out of a 
unit of horse-power to-da than in the past. Still this 
embraces a wide subject hardly to be discussed in this 
article, the matter being very complicated. As regards its 
practical results, mere dimensions of the ordinary sort do not 
go for much, Though the modern cruiser is, as a general rule, 
longer and proportionately narrower than her predecessors, 
we now and again find some of the best steamers short, 
broad ships, comparatively speaking. Of modern cruisers of 
moderate size gp in the British Navy has beaten the 
Vindictive class, a these are only 320ft. long, with a 
breadth of 574{t.—dimensions very equivalent to those of the 
Orlando class, displacement and horse-power being also fairly 
akin. Yet in the one case the ships never could steam fast, 
while in the other 19 knots is easily maintained at sea in 
moderately smooth water. Under-water lines and arrange- 
ment of weights—both things too elusive for statistics-—are, 


the whole of the programme for better conditions of work.” 
This was put to the meeting and carried, only two voting 
against. 

With reference to the hammermen’s strike in the Channel 

ports the Executive Committee of the Amalgamated Engi- 
| neers, to which the smiths belong, have issued an official 
| instruction that they were not in any way to support the 
| hammermen in their action. : 
The strike continues with a good deal of determination on 
| both sides. In many yards at Barry, Cardiff, Newport, and 
| Swansea, the staff of smiths has been reduced, and those 
| remaining get through their work with the assistance of 
| apprentices and steam hammers. It is announced that the 
' employers are going to import two hundred strangers to fill 
| vacancies. 

Mr. Bell, general secretary to the Amalgamated Society of 
| Railway Servants, has issued the following statement explain- 
| ing the attitude taken by himself and his association in con- 
| nection with the Taff Vale dispute :—“ Mr. Holmes, our 
| organising secretary in South Wales, recently put himself in 

communication with me in regard to the desire -of the late 
| strikers to hold a mass meeting, in order to force the 


SKETCH, ELEVATION, AND 


of course, far and away the principal governing factors in 
these instances. 

However, length is the thing that tells directly the sea gets 
up, and in a seaway the Prinz Heinrich ought to beat any of 
the older vessels with which we have compared her, about 
400ft. being the necessary minimum of length for any cruiser 
to maintain speed in big waves. If she is much less than 


400ft. long she will be going up and down on single waves, | 


and lose speed accordingly. This fact—that ships cannot 


maintain speed unless long, coupled with the fact that | 


they cannot steer properly unless relatively short—is one 
of the worst problems that faces the designers of warships. 
They cannot eat their cake and have it too; hence much 
variety and the eternal compromise. But since the present 
trend of ideas is that a speed-keeping cruiser is better than 
a handy one, more or less long vessels are now the order 
of the day. Ten years hence the “agile” cruiser may be 


in favour again, but at the present time cruisers manceuvre , 


about as adroitly as elephants. 


LABOUR TROUBLES. 
THE Strike Committee of the Taff Vale Railway men 


appear disposed to continue an aggressive attitude. Last 


week a meeting was held in Cardiff, when the following 
resolution Was passed nem. con.:—‘‘That the action of the Taff 


Vale Railway Company in persuading the blacklegs to remain | 


in the service is a distinct violation of the terms of settlement. 
Several of these blacklegs had intimated their desire to leave, 
but the company have retained their wages, and adopted 
other coercive methods to defeat the intentions conveyed in 
Mr. Vassall’s letter; and it be an instruction to Mr. Holmes to 
inform Sir W. T. Lewis of these facts, and ask him at once to 
communicate with Mr, Vassall, as we want-it to be clearly 
understood that between us and these men there can be no 
“peace, and we fully expect them all to be gone by the 


expiration of the month. And we further interpret the ‘free | 


hand to deal with them’ to extend to the month only, and 


consider ‘the whole of the old men to be back’ means all the | 


blacklegs to be gone.” It was also decided that copies of the 
resolution should be sent to Sir W. T. Lewis, and this was 
accordingly done. 

Referring to this, one of the railway officials states that 
there have been absolutely no coercive measures. The 
men may be assured that the company will carry out the 
terms of its agreement with the men to the very letter. 


Mr. Burt, M.P., in his monthly circular to the Northum- | 


berland Miners’ Association, referring to the difficulties with 
the Great Eastern and Taff Vale railways, blames the 
directors for refusing to recognise the union officials, but 
blames the Taff Vale men for rushing into a strike against 
the advice of the union. 

Several disagreeable incidents have occurred as outcomes of 


the Taff Vale Railway strike. On Saturday night, at | 
Merthyr, George Brown, who drove the first senger | 


train out from Merthyr during the strike, was strolling home 
through the Taff Vale yard, in company with his stoker; 
both were assailed by a crowd and violently beaten. 
. A mass meeting of the old employés, announced for 
Sunday last, has been postponed until Sunday next. 

A mass meeting was held on Sunday night by the Great 
Hastern Railway men to consider the company's reply to 
their application for redress of grievances. After a discus- 
sion, one of the railway men proposed; ‘“ That having given 
the company every facility for settling the dispute, without 
having resorted to arbitration or strike, and seeing that the 
concessions contained in the circular of September 12th were 


inadequate, it is decided to place the matter in the hands | 
Society of Railway Servants, with a view | 


of the Amalgamated 


to decisive action being taken in the near future to enforce 
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‘hands of the company in the matter of the discharge of 


_blacklegs. According to the latest information which has 
reached me, the Taff Vale Company still have about 150 of 
the imported workmen in their service. They seem to be 
getting all the work they can out of these men, and as for 
the men themselves, their lot is certainly not an enviable one. 
The Welsh people will have nothing to do with them in the 
towns and villages.” Mr. Bell cites proofs of the unpleasantness 
of the life led by the imported men, and continues: “Taking 
this discomfort into account, with the fact that there are only 
| some sixteen of the strikers who have not been reinstated, it 

is only reasonable to suppose that matters will right them- 

selves very shortly. At any rate, as we have agreed that the 
| company should have a month to put their house in order, it 
‘seemed to me that it would be unfair to hold the mass 
meeting which was contemplated on Sunday.” With regard 
to the question of picketing, Mr. Bell is not satisfied with 
the judgment of Mr. Justice Farwell, and regards it as “totally 
opposed to the decision of the High Court, in the case of 
Vernam v. Stone, in which it was sought to fix similar 
responsibility on a union of pianoforte makers.” In con- 
clusion, Mr. Beil intimates ‘the intention of the society to 
appeal, and, if necessary, go to the House of Lords, as, if 
ea to stand, it would render it almost impossible for a 
trades union to discharge its most important and necessary 
functions.” 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions q our 
correspondents. ) 


RAILWAY AND OTHER LABOUR. 


| $Sir,—In your leader of this week you draw two main lessons 
from the recent South Wales strike. (1) The danger arising from 
insubordination on the part of members of a e union towards 
its leaders, and (2) the need of ‘‘ what, for lack of a better word, 
have been termed Conciliation Boards.” 

(1) It may be true, as you soy, that union leaders are losing their 
at and are more to be pitied than censured ; but, if this be so, 
' have they not themselves largely to blame! For years they have 

dilated upon the “rights” of labour, with never a word ax to its 
duties, ey have told the workman that he is the producer of 
all wealth, and is entitled to the “fruits of his labour.” They 
have given small credit to the employer for his skill and enterprise ; 
or to the capitalist for the risk he runs, but have treated them— 
latterly at any rate—as mere exploiters. The idea that the 
| employer’s efficiency, as leading, in many cases to his prosperity, 
might point a moral to the workmen, has seldom been expressed by 
them. ‘To get rather than to earn has been the keynote of their 
doctrine. e subjects just discussed at the Trades Union Con- 
gress at Huddersfield, for example, are chiefly demands for an 
eight hours day, for old age pensions, for cheap trains and 
dwellings, for better wages for Government employés, and so on. 
| Ina word, they appeal to the lower instincts of greed—however 
veiled under humanitarian and socialistic phrases—not to the 
nobler instincts of duty, self-denial, and self-dependence. 

The leaders may doubtless be influenced by the best motives 
and by a sincere desire to help their fellows; they have been 
nobler than their teaching, but that fact does not save them from 
its inevitable results in those less educated and considerate than 
| themselves. Preach a policy of ‘‘grab” to the ill-educated, and 

it is small wonder that they better their instruction and refuse to 
' moderate their demands even at the behest of those who have im- 
planted and fostered them. 

As to the actual wisdom or success of this perpetual cry of 
“‘ give, give,” it is useless to argue here. Thomas Carlyle, were he 
alive, might discourse on the morality of the thing, and to enforce 
the lesson might contrast the material condition of the Congress of 
Unionists at Huddersfield, full of demands, with that of the 
Association of other British workmen at Bradford, whose talk is 
all of eager inquiry and daring enterprise and high achievement. 
To “‘get,” the watchword of the one; to “do,” the motto of the 
other; and yet the ‘‘doers” get in abundance, while the ‘getters’ 
get at a wofully slow rate, 


Individualism versus Socialism is a large subject of debate, and it 
is only needful to remark here that while the direction and manage- 
ment of our industries are, in the main, individualistic, their rank 
and file are becoming more and more socialistic, Curious and 
illogical seems this sharp separation between the individualist 
manager, superintendent, fc , leading hand—between the 
friendly staff of the employer—and the socialistic workmen, his 
antagonists. All are ongaged in a common industry from which 
all, in varying degree, derive their wealth, and from the lowest 

ition in which, ere now, many a man has climbed to the highest. 

ere will surely soon be a pitiful lack of climbers if, as Mr. Curran 
said at Huddersfield, trade union congresses really assemble ‘in 
a broad sense to condemn individual effort.” 

What is certain is that brains as well as body, leader as well as 
followers, capital as well as labour, are essential to the well-being 
of any industry, and that it behoves both parties—since one must 
so regretfully so label them—to help and not to hinder one 
another in their common calling, And so, after this somewhat 
windy parenthesis, your second point, Sir, is reached, As to the 
need for Conciliation Boards, many of these are ha pily in opera- 
tion on a large scale, and are doing excellent work ; but, as you 
say, they need to be further subdivided, so that ‘‘ each small 
group” of men may have its board. This would entail extensive 
organisation, some expense, a t amount of time, and yet 
another set of representatives, “oe decisions might, after all, be 
upset by the insubordination of their constituents, The boards 
would only meet at comparatively long intervals, or when some 
actual dispute was threatened ; and finally, they would not be 
attended by the rank and file, among whom are found—judging 
from the Taff Vale case—the most uncompromising malcontents. 
The beginnings of trouble, the constant succession of small 
grievances, the turns and twistsoflocalsentiment or prejudice, above 
all the mutual ignorance and lack of sympathy between men and 
masters, need watching and removing. We want to get to the 
roots, not wait until the weed hasgrown. Some modern equivalent 
is wanted to the individual personal relationship between employer 
and employed, which existed in the days of small enterprize, but 
which is impossible in the era of the limited company. 

Three years ago, in the midst of our own great trade struggle — 
the engineering lock-out—a scheme was suggested whereby a 
trade union itself might be turned into a constant and ubiquitous 
** Conciliation Beart ” by the simple addition of one or two 
representatives of the employers to each branch. Its principal 
points were as follows:— 

(a) Every federated firm to nominate one candidate for election 
to the Amalgamated Society of Engineers. Such candidate may be 
= proprietor or any member of his staff having full knowledge of 

e works, 

(c) From the list of candidates nominated by the firms included 
in any district the Amalgamated Society of Engineers’ branches of 
that district shall elect a small numberas members, and one at least 
on to the Committee of each branch. . 

(e) The function of such delegates to be to give information, 
answer questions, and generally to place themselves at the service 
of the Amalgamated Society of Engineers as members, 

(yg) Inthe event of a strike being determined upon;the Executive 
of the Society to have power to suspend the attendance of the em- 
ployers’ representatives until the dispute is settled. 

The machinery for such a scheme is eg Union “branch 
meetings” properly organised and attended are held at regular short 
intervals in every industrial centre, for the necessary purpose of 
receiving contributions and a 2 and also for the hearing of — 
one side of —complaints. Would it not accord with common sense 
and justice that someone should be there to put the other side of 
the question, or to proffer information on the point under dis- 
cussion? Would it not save a vast amount of further time and 
possible trouble? Would it not lead to a better and—if one may 
say so—more human understanding between the different sections 
of a trade ? 

The employers might, if need be, justify their representation by 
contributing to the union, and lest such funds should be used 
— them in a strike, they might be expended in the provision 
of suitable buildings or premises for the branch meetings. The 
union, thus everywhere leavened and informed by experienced 
and skilful men of its own choosing, would surely be better fitted 
than at present to treat of the many complicated matters affect- 
ing a trade ; it would secure complete and friendly recognition at 
the hands of the employers; it would learn the difficulties and 
realities of outside competition ; its interest in purely technical 
matters and the old pride of its members in their craft would grow 
as the influence of the leaders in that craft made itself felt by 
personal intercourse, 

Imagination may picture such union buildings iy saainge true 
industrial clubs, wherein all sections and grades of those who are 
engaged in maintaining the industrial — of our country 
might meet in frequent intercourse, and which, in many ways, 
might brighten the dull and sordid life of our great manufacturing 
centres, 

Where can co-operation and federation be more fitly introduced 
than between the various sections of a common industry? Many 
political questions—land reform, mineral’ royalties, railway tariffs, 
monopolies, coer promoting, the patent laws, technical educa- 
tion, and so forth—concern yr and employed equally, and 
nothing but careful and wise reform could come from their co- 
operation in these and similar matters, 

Only if—-as many employers think—the attitude of trade union- 
ism is one of persistent hostility ; and only if—as many workmen 
think—the employers hate the unions and would willingly ignore 
and crush them, will any such scheme appear absurd or im- 
practical, 

If, however, both sides are learning to value and respect the 
other, and if each trade is feeling its solidarity of interest and aim, 
there seems nothing very Utopian in such a proj 3 

Civil war is horrible ; an armed peace is little better. Cannot we 
get together / W. EK. Buck, 

Manchester, September 10th. 


RAILWAY SPEEDS, 


Sin,—I read with the greatest interest your valuable article 
which appeared August 24th, and with which I entirely agree. 
There is not the least doubt that the ‘‘races” to the North were 
conducted at a very heavy loss, 

Mr. Macdonald, page 264, bas only to consider the facts, and the 
result is clear, 

Before the race, one train left Euston and another King’s Cross, 
each drawn by one engine. When the race began the trains were 
divided, the first portion became a racing special and the second 
the ordinary train. An extra train, engine, men, and guards, 
were run to Edinburgh and back daily, or a total for both routes 
of 1600 miles a day, at the cost of 2s. 6d. per mile. Now that isa 
very heavy increase in cost of working. But what was the 
result! Simply the passengers travelled half by each train, The 
total passengers in the two trains was no more previously had 
been in the one train. Many peers, who were not in favour 
of racing, actually went by the Midland to avoid the high apeed. 

At Preston one of the ‘‘ Flyers” got off the line, with fatal 
results, and heavy compensation had to be paid. 

Iam of opinion that no express train in land can be made 
to pay if itruns at a higher average speed than fifty miles an 
hour, as the extra cost of working eats up all the profit, and both 
as an engineer and a shareholder-I can see no use whatever in 
running at speeds which add to the cost and reduce the dividends, 

Leicester, September 17th.” CLEMENT E, STRETTON. 


THE receipts from the first six weeks’ working of the 
Central London Railway are as follows :—£4323, £5043, £4579, 
£4385, £4499, £4647, 
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LIGHTHOUSE AT JENNINGTREE POINT. | the gallery, and secured with a brass padlock. The gallery is 


Tu» accompanying drawings show the general design of a 
steel flahtheces about to be erected at Jenningtree Point, 
situated about 14 miles from Belvedere Station, in Kent, on 
the South-Eastern Railway. The steel, of the best quality 
of Siemens’, will be capable of bearing a tensile strain of 
28 tons to the square inch, with a mean contraction of not 
less than 50 per cent. at point of fracture, and the wrought 
iron 22 tons, with a mean contraction of 20 per cent. C) 
gun-metal will be composed of 14 oz. of copper to 1 oz. of tin 
and 1 oz. of zinc. The lighthouse will stand upon a cylindrical 
foundation of concrete, composed of six measures of clean 
shingle and sharp sand and one measure of Portland cement, 
deposited uniformly over the whole area of the foundation in 
layers of not less than 6in, thickness, and finished on the top 
with a uniform fall of lin. from the centre to the edge. 
Eight drain holes will be provided. The tower will be bolted 
down to the concrete foundations with 1}in. bat bolts. Re- 
ferring to the drawings, the vertical standards are four in 
number, of T section, 6in. by 3in, by fin. These standards 
are connected at their upper ends by a ring of angle steel, 
3in. by 3in. by L we 7 2ft. internal diameter, and at their 
lower ends to a ring of 4}in. by is. by gin. angle steel, and 
have a batter of 1gin. per foot. Twelve horizontal struts of 
T section, 4in. by 3in. by gin., ‘are fitted to the vertical 
standards. Diagonal ties of flat-bar steel, Sin. by gin., are 
attached to the vertical standards. The sides of the tower 
from the base to the height of the lowest horizontal ties are 
filled in with an iron framework and covered with corrugated 
iron, forming a‘store-room. The roof is also formed of 
corrugated iron,-with eaves onorng beyond the framing of 
the tower ; the iron is 18 B.W.G. in thickness, 

The lantern gallery is formed of wrought iron chequered 
pee fin. thick, having a coaming formed of 2tin. by 2gin. 

y gin. angle steel, riveted round the edge. A trap door, 
with gun-metal binge and fastenings, is formed in the floor of 


| 


supported by angle steel struts 24in. by 24in. by gin., and is 
provided with a handrail, consisting of four wrought iron 
standards, and a wrought iron rail lin. diameter. 1 
standards are forged with palm ends, with chamfered edges, 
and fitted to the outer angle ring, to which they are secured 
with two #in, bolts and nuts through each palm. 

A wrought iron ladder is provided for access to the lantern 

allery, bolted to the floor plate with fin. countersunk headed 

Its, and to the concrete block with fin. bat bolts. The 
ladder is formed of 3}in. by gin. iron bar, and jin. rungs. 
The lighthouse will be enclosed ‘with an iron fence and wicket 
gate, the enclosure being 30ft. square ; the main standards at 
the corners and on each side of the gate, six in all, will be 
set in blocks of concrete, 18in. square and 12in. deep, and the 
ends of the stay bars, eleven in all, will be fixed to a con- 
crete block, 12in. square and 12in. deep. 


ELECTRIC SUPPLY MAINS. 


We have received thé following from the honorary 
secretary of the Cable Makers’ Association. We deal 
with’ this matter in another'column. 


The terms and conditions in:contracts for electric mains and 
details of conductors have varied so much in different specifica- 
tions, that, with a view to sta isation, the undermentioned 
cable makers have drawn up the following, which they suggest as 
a basis for tenders. - 


(1). Conductors,-—The sizes and combinations of conductors shown | be 


on the accompanying table to be adopted. j 
(2) Guarantee,—If a guarantee be required for cables supplied 
and laid by the contractors, such guarantee to be in the form of 
an undertaking to make good any fault dye to defective material 
or workmansbip, and to be free for 9 period not exceeding twelve 
months after the cables are laid, Tn case it should be desired 


| of conductors to take effect on and after October Ist, 


that this guarantee be extended beyond twelve months, an annual 
charge to bo made. In cases w cables are supplied by the 
contractor, but are not laid by him, the term of guarantee—if 
any—to date from the time of delivery of the cables. Should the 
contractor be required under the guarantee to locate and repair 
ane Soe which may occur in the cables, a charge for such work 
to be made by the contractors in all cases where there is no proof 
that the defect was caused by bad material or workmanship. A 
contract for maintenance when required to conside as a 
separate matter from the guarantee and to be charged for 
accordingly. 

(3) Quantities.—In the case of a yearly supply of cable the 
approximate quantities are to be stated, and the contractor shall! 
not be called upon to deliver more than 25 per cent. in excess of 
these quantities, or less than 25 per cent. below them without 
special arrangements as to price being made. 

(4) Disputes,—The engineer's decision shall not be considered as 
final, but there shall be an arbitration clause. 

(5) Duplicates of specijications,—-Specitications shall be supplied 

(6) Suspension of works,—The purchaser shall pay to the con- 
tractor all reasonable ongmnane arising from suspension of works by 
the engineer, unless such suspension be due to any fault on the 
part of the contractor. 

(7) Payment.—In contracts for the supply and laying of cables, 
yerwent to be made on terms not less favourable to the contractor 

80 per cent, on monthly certificates, 10 per cent. on completion 
or pening 1 work—the completion or putting to work not to be 
dependent on any other contractor—the remaining 10 per cent. 
twelve months after In the case of oun supplied by 
the contractor but not laid by him, payment in-full to be made 
within one month from date of engineer's certificate’ of each 
delivery, 

(8) Huagineer’s certificates.—The engineer shall certify for payment 
within fourteen days of presentation of the account, and the pur- 
chaser shall make payment within one month from date of certifi- 
cate, In the event of there being any dispute as to the account, 
or any claim in connection with the work, the engineer may deduct 
from the account rend such reasonable sum as may be neces- 
be to cover the work in dispute ; but the issuing of the certificate 
shall not be delayed in as specified 
in Clause 7, and this clause, the purchaser shall pay in’ at the 
rate of not less than 5 per cent, per annum, 

(9) Tests,--Current for tests on site shall be supplied free to the 
contractors at the tension of the ordinary supply. 

(10) Avtras.—The contractor shall not be called upon to supply 
without payment any materials or work not detailed in the 
specification. 

(11) Packages.--Where cables are supplied but not laid by the 
makers, the drums containing them shall be charged for, and 
allowed for in full when returned, carriage paid, in good condition, 
within three months, If returned later, not more than two-thirds 
to be allowed. 

The following cable makers have agreed to these terms and sizes 
1900:- - 
British Insulated Wire Company, Limited ; Callender’s Cable and 
Construction Company, Limited ; Connolly Brothers, Limited ; 
Henley’s Tel raph Works, Limited ; India-rubber, Gutta-percha, 
and Mtg orks, Limited ; Johnson and Phillips ; 5 pote 
Electric Wire Company, Limited; Siemens Brothers and Co., 


| Limited ; Telegraph Manufacturing Company, Limited ; Western 


Electric Company ; W. T. Glover and Co., Limited 


Table of Suggested Standard Sizes of Conductors for Electric 
Supply Mains, to become Operative on October 1st, 1900. 
Resistance in standard ohms bites in Ibs, per 
Nominal Number per 1000 y: 000 yards. : 
Maxi 
ameter mum 
of Caleu- allowable} Calcu- 
inches. lated. allowable lated. lallowable 
wires, 
05 7/°095 | 499 580 568 
05 19/058 | ‘488 *498 591 580 
‘1 19/°082 | “244 “249 "252 1,182 | - 1,158 
125 19/092 | 198 +200 1,488 | 1,458 
‘15 19/101 | ‘160 163 165 1,781 | 1,745 
‘15 37/072 | 163 ‘166 168 1,776 | 1,740 
2 37/082 | 125 128 129 2,303 | 2,257 
"25 37/°092 | 0907 | 103 2,900 | 2,842 
3 37/7101 | °0827 | °0852 3,494 | 3,424 
“35 37/°110 | 0697 | °0711 0715 4,145 | 4,062 
“4 37/°118 | 0606 | 0618 | -0621 | 4,772| 4,677 
“4 61/092 | 0605: *0617. | 0623 4,781 | -4,685 
61/°101 | 0502 | 0512. | ‘0517 5,762 | 5,647 
6 61/110 | 0423. | 0431" | 0433 6,836 | 6,699 
6 91/092 | 0405 | °413 0417 7,134 | 6,991 
91/098 | 0857 | | -0368 8,094 | 7,932 
“75 91/101 | 0336 | 0343 | ‘0346 8,597 | 8,425 
8 91/°104 | | | 0827 | 9,115; 8,933 
9 91/°110 | | | 0290 | 10,200} 9,996 
1°0 91/°118 | | °0251 0252 11,740 | 11,510 
1°0 127/*101 | *0239 | 0244 | | 11,910 11,680 
In concentric cables the outer conductors will have the resistance 


corresponding to the areas as given above. 


THE TYNE IMPROVEMENT COMMISSIONERS at a recent meeting 
adopted a scheme for dredging the river Tyne, which will in- 
volve the eapentivere of £450,000, or about £200,000 more than 
was originally estimated, the increase being due to insufficiency 
of original data, the extending of the scheme, and the increased 
cost of labour and material. 


New Dry Dock,—A masonry dry dock is to be built at San Fran- 
cisco, 750ft. long from gate seat to coping at head, 122ft. wide at 
- , 74ft. wide at the bottom, and 324ft. deep from coping to 
sill, e facing of sides of the approach, seat for caisson, and gate 
arch will be of cut granite. The dock -will have eleven altars at 
top and five at bottom, from a point 100ft. from the gate seat to 
within 150ft. of the head of the dock. The keelson will be 4ft. 
wide, Transverse sills of 12in, by 12in. timbers must be laid on 
both sides of the keelson, 10ft. apart, from apron to head of dock. 
Bilgeways must be located at these sills, The walls will be of 
concrete, backed with dry yellow clay, well puddled and tamped, 
but the top 18in. will be rock filling covered with a macadam sur- 
face. The concrete is to be composed of one barrel of Portland 
cement to 20 cubic feet of broken rock and_5 cubic feet of sand. 
For the altars the proportions will be one barrel of cement, 18 cubic 
to the rock stratum by 8.0) flange rai t. apart, le 
into the rock and ambadded in the concrete, The concrete faci 
of walls, altars, &c., will be strengthened by a web of expand 
metal of No, 18 gauge steel, about 50,000. square feet of this 
required, The altars will be extra well npet, the - corners 
angles moulded, and the treads and risers plastered with a mortar 
of sarid and cement 1 tol. The keelsons and transverse sills will 
to the rock by anchor bolts, 6ft, long, 6ft. apart, the 
holes being grouted with limestone. The floor timbers will be of 
Oregon pine, 6in. by 6in., with a floor of yellow fir sticks 4in, by 
12in., fastened to the sills by ae poser iron boat spikes Sin. a 
Five steam capstans and four hand capstans will be provided. 
wharves will be of creosoted piles, containing at least 121b, of oil 
per cubic foot, with a penetration of gin, 
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TIRE HAMMER FOR 


RAILWAY.WHEELS 


B, AND S, MASSEY, OPENSHAW, MANCHESTER, ENGINEERS 


NEW FORM OF TIRE HAMMER. 


THERE have recently been introduced by B. and S. Massey, 
of Openshaw, Manchester, several improvements in steam 
hammers, specially adapted for knocking down the tires of 
railway wheels, by which the hammer can be moved in and 
out of position as required. Their latest design for this class 


of work is shown in the accompanying illustration, which | 


represents the hammer thrust forward into position for 
knocking down the tire, and it may be mentioned that this 
type of hammer is already in successful operation, the knock- 


ing down all round the wheel occupying only thirty-five | 
seconds, one revolution sufficing for each tire, and as many | 


as sixty wheels are got through in the course of a single 
morning, with fewer men engaged on the job than under the 
old system. ‘All sizes of wheels from 2ft. to 44ft. diameter 
can be operated upon, and all gauges down to the meter 
gauge, with or without axles, and the hammer is made 
particularly short and compact, to be used between the 
wheels of a meter gauge when fast on the axle, as shown in 
the illustration, because the wheels can be made truer if 
turned where the tire fits after they are fixed on the axle. 
The difticulty of placing the wheels in position, unless the 
hammer is moved out of the way, has led to the adoption of 
this special form of construction. The steam and exhaust 
pipes are made telescopic, and an enlarged portion of the 
steam pipe is used for forcing the hammer backwards and 
forwards by direct steam pressure. The table is rotated. by 
belt power, and both the revolving table and the base on 
which it rotates are very heavy and massive to take the 
blows. The hammer is set at an angle to the vertical to suit 
the direction of the work, and it is fitted with self-acting 
gear, giving very rapid blows, whilst a stop is provided to 
hold up the tup while work is changed. In addition to doing 


the work more quickly and cheaply, it is claimed that the | 
hammer secures the tires more firmly, and gives them a | 


neater appearance than under the old method. A somewhat 
similar design, but with the table moving tc and fro, and the 
hammer stationary, has been made for much larger wheels, 
to meet the demand of foreign engineers. 


REPORT ON SCREW GAUGES.® 


THis Committee was appointed at the Ipswich meeting of the 
kritish Association in 1895, to consider repeated complaints that 
screws of the British Association thread, proposed by the Com- 
mittee of 1882, obtained commercially, were not satisfactorily 
interchangeable. 

The Committee consisted of Sir W. H. Preece (Chairman), Lord 
Kelvin, Sir F. J. Bramwell, Sir H. Trueman Wood, Major-General 
Webber, Colonel Watkin, Messrs. R. E. Crompton, A. Strah, A. 
le Neve Foster, C. J. Hewett, G. K. B. Elphinstone, E. Rigg, C. 
V. Boys, J. Marshall Gorham, and W. A. Price (Secretary). 

It was evident that the difficulty arose from the want of proper 
gauges, or other ready means of testing screw threads, and the 
Committee at once took steps to find out how these could be 
obtained. In a report presented at the Dover meeting of the 


Association last year—1899—were described the efforts we had | 


made to secure the production of these gauges, and to make them 
generally available in a commercial way. We reported that a 
high degree of accuracy in dimensions, though not in form, had 
been attained in a small number of specimens submitted to us by 
the Pratt and Whitney Company ; that these were the product 
of exceptional skill and care ; and that they were only obtained 
after long delay. We reported that the form of the British 
Association thread was unsatisfactory, and recommended that the 
Committee should be reappointed to consider its modification. 
Consideration of the exact cause of the difficulty found in the 
construction of gauges for the British Association thread showed 
immediately that it was due to the rounded top and bottom of the 


thread. There is no difficulty in making any given angle between 

the straight portions or sides of the generating tool or chaser, but 

to arrange that these straight lines shall, at definite points, turn 

smoothly into circular ares of a given radius is a matter of some 
| difficulty. The production of chasers, even if it can be repeated 
indefinitely, does not end the difficulty. The hardening of the 
screws produced by these tools introduces some inaccuracy. They 
are no longer perfectly straight, perfectly cylindrical, or of per- 
fectly accurate pitch, and the only way to correct them is by 
grinding. The inaccuracies produced by hardening are not of 
sufficient importance to affect the use of taps, and in the case of 
die plates, the errors produced in the diameters are corrected by 
opening or closing the die; but for gauges pen aca | to 
modern ideas of mechanical accuracy, the errors produ by 
hardening are considerable, and much greater than those found 
in screws whose forms can be finally obtained by grinding. With 
the British Association thread this process does not seem to be 
practicable except perhaps in single specimens, and in this lies the 
inherent defect of the thread. 

A way out of the difficulty is offered by the adoption of a flat- 
topped thread, but before this can be discussed it is necessary to 
consider what are the peculiar advantages of the rounded thread, 
which have brought it into general use, and led to its adoption by 
the original Committee. The British Association thread was taken 
with a slight modification directly from Professor Thury’s Swiss 
system, which had been constructed by finding a formula to repre- 
sent the average existing — among Swiss clock-makers. Sir 
Joseph Whitworth formed his system of screws in a similar way by 
averaging the English engineering practice of his time. It appears 
that the object in view in both these cases was to regularise existing 
practice, not to effect a reform ; and that an alteration in the form 
of thread in common use was not contemplated. The same was 
done in America for the United States thread, so far as the pitches 
and diameters were concerned, but the form of the thread was 
determined by Dr. Sellers on general considerations. The origin of 
the round thread in the British Association system was in the 
common practice of the Swiss workshops when the rule was con- 
structed. Nowwhatever may be —— shape of the thread, 
| itis certain that small screws, produced on screw machines, will 
have rounded tops, and if a new rule for American threads were 
constructed from the shapes of ordinary small screws found in the 
United States, the form obtained would have a rounded top, not- 
withstanding that they are all supposed to represent the flat-topped 
Sellers thread. 
| As regards the reduction of the sectional area of the core by the 
| proposed arg erm of the thread, the figures obtained by Messrs. 
| Gorham and Price, corroborated by common experience, show that 
| screws give way under tension by breaking across the core rather 
| than by stripping their threads or those of the nuts, and it has 
been urged against the proposal to deepen the thread, that it 
weakens the screw in its already weakest part. The reply to thisis 
that the strength of the screw is really determined by the strength 
of the core, and that the British Association series is so closely 
spaced that a screw can always be found whose core is of the 
required size. Moreover, in well-designed work, screws have so 
large a factor of safety that a reduction of the section of the core 
by an amount, varying from 8 per cent. in large screws to 12 per 
cent. in small screws, will not generally be a matter of great 
importance, though it will be remembered that the resistance to 
torsional fracture varies inversely as the square of the sectional 
area. 

The adoption of a flat-topped thread with a clearance would, we 
believe, completely obviate the difficulty of producing satisfactory 
gauges, the question to which the attention of this Committee was 
originally directed. The construction of these is referred to below. 
Other elements have received attention as follows. 

Mr. George M. Bond, of the Pratt and Whitney Company, has 
| expressed to the Committee a strong opinion that the angle of 
60 deg. employed in the Sellers thread is most suitable for screws 
| because of the ease with which it is formed. Tools can be ground 
| without difficulty, and with great accuracy, to any desired angle, 
;and Mr. Bond’s reason appears to the Committee insufficient of 
itself to justify a change in practice. Considering, however, the 


extent to which screws of the Sellers form are employed in foreign 
engineering work, the Committee desired to obtain some evidence 
of the exact value of the particular angle of 60 deg., since if this 


le were found to a great advantage over the angle of 


475 deg., the adoption of the Sellers thread would have the 
| additional recommendation of bringing the small screw practice 
| into line with an already extensive engineering practice, while 

giving effect to the conclusions already reached: by the Committee 
| of the desirability of clearance and a flat-topped thread. Some 


experiments on lines a by Mr, Crompton have been carrie 
out by Messrs. J. 3 all Gorham and W. A. Price, and thei 
results are printed as an appendix to this report: They.,con- 
cluded that an- angle of 474 deg. is better for screws than an Sow og 
of 60 deg., on the ground that it offers much less frictional res 
ance to screwing and unscrewing on a given tensional load, and 
the general tendency of this observation is corroborated by. the 
practice of using a thread for the leading screws of lathes, the 
serews of carpenters’ clamps, and of screw jacks, in which the 
working surface is perpendicular to the axis of the screw. Another 
consideration leads us to think it undesirable to adopt an angle of 
60deg. The advantage of bringing small screw-practice into line 
with that of foreign engineers will only be fully gained if their 
rule for the size of the flat top of the thread is also adopted. This 
rule gives a maximum possible clearance of °108. pitch when’ the 
thread is cut to a perfectly sharp V at the bottom. This clear- 
ance would be sufficient, but tools with Sr pee. sharp points are 
maintained with difficulty, and it would not generally obtain. A 
tool of 474 deg., ground to give a clearance of ‘1 of the pitch, has 
a flat at the point one-seventh of the pitch wide. For small screws 
Professor Thury’s angle of 474 deg. had the same sanction of prac- 
tice among clockmakers asa larger angle had among ineers 
when it was adopted by Dr. Sellers, and though it is often difficult 
to assign exact reasons for the particular practice of practical 
men, yet it cannot be disregarded unless the reasons for its use are 
quite clear, and are shown to be insufficient. We see no suffi- 
cient reason to change the peeves angle of 474 deg., especially as 
a change of angle would make existing stocks and tools altogether 
useless in conjunction with the existing form. ; 

Thus far it has been assumed that, given the necessary tools, all 
forms of thread can be produced with the same ease. This, how- 
ever, does not apply to the small screws used in watches, which are 
produced by turning the blanks into a hard die without cutting 
edges. In such a process great force would be required either to 
squeeze the metal into sharp re-entrant ‘se or to make it flow 
= sharp corners. On this point Mr. C. F. Hewitt writes to the 

‘ommittee respecting the proposed alteration of the British Asso- 
ciation thread :—‘‘A die of this operating character for screws 
flatted top and bottom soon loses its contour, and needs constant 
replacement ; and, in addition, my experience leads me to bslieve 
that it requires more force than a rounded thread, therefore it 
sets up more torsional strain of the metal, a factor of great moment 
where such small diameters are being produced ; breakage in the 
dies being a constant source of trouble even at the best.” In the 
same letter Mr. Hewitt —— approves of the proposals of the 
Committee for the larger threads, both as regards the flat top’ and 
the provision of clearance. Mr. Hewitt’s experience at the Préscot 
watch factory is so large and his knowledge of the manufac- 
ture of watchmakers’ screws is so intimate, that the other members 
of the Committee have no hesitation in accepting his suggestion 
to divide the present series into two sections. The large section, 
consisting of what may be called instrument makers’ screws, from 
No. 0 to No. 11, includes screws from 6mm., to 1°5mm., or in 
English measure from fin. to ‘059in. The small section,.from 
No. 12 downwards, consisting of watchmakers’ screws, includes 
screws below 1°5mm., or in lish measure be; ‘059in. The 
Committee propose to modify the form of thi of the screw of 
the large section only. 

It has been objected that the proposed thread is unsuitable for 
such work as bicycles and small arms, which are subject to violent 
concussion and vibration, whereby the screws are liable to be 
shaken loose and to drop out ; and the case of alternating-current 
arc lamps has been mentioned to the Committee as one in which 
the same thing is liable to occur, Mr. O. P. Clements, of the 
Birmingham Small Arms Company, contributes a paper to the 
*Transactions” of this section on the practice of his firm in the 
manufacture of screws for bicycle , for which it is found 
necessary to use rounded threads fitting very closely all over. It 
is clear that no one form of thread can be suitable for all pur- 
poses, and we have direct evidence that the form of th we 
propose does not fail in instrument work in the way Mr. Clements 
anticipates that it would do in bicycle work, 

We beg to report that the system of screw threads recommended 
by the British Association for the use of instrument makers, and 
known as the British Association screw threads, should be modified 
- the following way for all screws from No. 0 to No. 11 in- 
clusive, 

For screws.—That the designating numbers, pitches, outside dia- 
meters, and the common angle of 474 deg. remain unchanged ; but 
that the top and bottom of the thread shall be cylindrical, showing 
flats in section, and that the depth of the thread shall be increased 
by one-tenth of the pitch, the diameter of the solid core being in 
consequence diminished by one-fifth of the pitch. 

For nuts.—That the designating numbers, the pitches, the dia- 
meters of the clear holes, and the common angle of 474 deg. 
remain unchanged ; but that the top and bottom of the thread 
shall be cylindrical, showing flats in section, and that the depth 
of the thread shall be increased by one-tenth of the pitch. 

In order to give practical effect to our recommendations we 
desire to obtain a set of the proposed screws, with tools and gauges, 
for comparison with the present ones. We recommend that the 
— shall be reappointed for this purpose with a grant of 

5. 


THE INSTITUTE OF SANITARY ENGINEERS.—At a meeting of the 
Election Committee, held on the 12th inst., the following gentle- 
men were elected :—Members: A. Hale, Simla, India; F. PD. 
Stuart, Lincoln ; A. Styles, New Cross, Associate: F. E, Wintle, 
Berealstone, 


AMERICAN SHIPBUILDING FirMs.—In a recent reply to a corre- 
spondent it was remarked that there were few shipbuilding firms 
in the United States, but a correspondent informs us that there 
are about 130 such firms, including those which build iron and 
wooden vessels for ocean, lake, and river service. Many of the 
modern steamers on the lakes are 400ft. to 500ft. long, and several 
coasting steamers have been built at lake shipyards, and sent to 
the coast by the St. Lawrence River and the canals. The following 
is a list of some of the principal ys ewe establishments :—- 
American Shipbuilding Company, Cleveland, Ohio; American 
Steel Barge Company, West Superior, Wisconsin ; Atlantic Works, 
Boston, Mass.; Bath Iron Works, Bath, Maine ; Chicago Ship- 
building Company, Chicago, Illinois ; Cleveland Shipbuilding Com- 
oe , Cleveland, Ohio ; Columbian Ironworks, Baltimore, Mary- 
and ; Craig Shipbuilding Company , Toledo, Ohio ; William Cramp 
and Sons, Philadelphia, Pennsylvania ; Delaware River Iron Ship- 
building Company, Chester, Pennsylvania ; Detroit Shipbuilding 
Company, Detroit, Michigan ; J. H. Dialogue and Son, Camden, 
New Jersey ; Fore River Ship and Engine Company, Weymouth, 
Massachusetts ; Fulton Engineering and Shipbuilding Works, San 
Francisco, California ; Globe Ironworks, Cleveland; Ohio ; Harlan 
and Hollingsworth Company, Wilmington, Delaware ; Hillman and 
Sons’ Ship and Engine Building Company, Philadelphia, Pennsyl]- 
vania ; Jackson and Sharp Company, Wilmington, Delaware; T.S. 
Marvel and Co., Newburg, New York ;: Maryland Steel Company, 
ee Point, Maryland ; Samuel Moore and Sons, Elizabeth, 
ew Jersey ; Moran Brothers, Seattle, Washington; New England 
Shipbuilding Company, Bath, Maine ; Neafie and Levy Ship and 
Engine Building Company, Philadelphia, Pennsylvania; Morse 
Shipbuilding nae Bath, Maine ; Lewis Nixon and Co., Eliza- 
beth, New Jersey ; Newport News Dry Dock and Shipbuilding 
Company, Newport News, Virginia ; Pusey and Jones Company, 
Wilmington, Delaware ; Arthur Sewall and Co., Bath, Maine ; 
W. R. Trigg and Co., Richmond, Virginia ; Union Dry Dock Com- 
ny, Buffalo, New York ; Union Ironworks, San Francisco, Cali- 
ornia; F. W. Wheeler Company, West Bay City, 
Wolff and Zwicker Ironworks, Portland, Oregon ; per and 
Downey Shipbuilding Company, New York City, 


Michigan ;. 


| 
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° PORTABLE FORGE. 

. Tue illustrations given herewith represent a light portable 
forge particularly ph sive for colonial uses, which has been 
designed by Mr. John Bauér, Elm Bank-gardens, Bates. 
Unlike bellows forges, it is not injuriously affected by tropical 
heat, excessive cold, or moisture. The draught is produced 
by an 8in. fan operated. by a single treadle motion. _ The 


BAUER FORGE OPEN 


hearth and fire pan are made of asbestos—specially treated to 
resist wear and tear—and other light material, which is a 
bad conductor. In the design attention has been paid to the 
economising of space, and, with this object in view, the hood 
is constructed so that it can be folded down to enclose and 
protect the forge when not in use. The construction of the 
forge is such that in case of breakage of any part it can easily 


Tue 


BAUER FORGE CLOSED 


be repaired with material obtainable in almost any situation 
at small cost and with little delay. Adjustable brackets are 
provided by which bars, tubes, or tools, may be supported in 
any desired position while being heated. A further advantage 
claimed for the forge is that in case any bits of fuel should 
find their way into the fan they can readily be removed by 


taking off the fan. 


Tue St. Petersburg Viedomosti states that all-+the steel 
plates required for the armour of the Russian battleships Imperator 
Alexander III., Orel, Borodino, and Knaz Suvoroff will be ordered 
from American firms. The quantity required for the four ships 
will be about 2000 tons, 


TRON AND STEEL INSTITUTE. 


PRESIDENTIAL ADDRESS. 
By Professor Sir W. Roperts-AustTEeN, K.C.B., D.C.L., F.R.S. 


“Tr is an age so full of light, that there is scarce a country or 
corner of Europe whose beams are not crossed and interchanged 
with others, but there is none under heaven abounding with more 
variety of learning, where the sciences may be more. fitly wooed or 
more surely won, than in France,” These lines, written by 
Laurence Sterne in his clever ‘‘ Sentimental Journey,” 
were printed in the year 1768, the year in which Lavoisier’s genius 
gained him admission as ‘‘ Adjoint * to the French Academy, while 
at the same time the metallurgist Jars became Membre titulaire. 
Sterne’s is a glowing tribute, but we feel its justice and gladly adopt 
it.as our own, 

In the spring of 1899 I reviewed our national progress throughout 
the century in relation to iron and steel, and expressed the hope 
that at a future time I might give a similar account of the work in 
other countries. Our Institute is international, and some fifty of 
our members are either French or live on French territory. his 
is the third time that the Institute as a body has been hospitably 
received in France, and this address may well be offered as a tribute 
to her. On both the previous occasions of our visit to Paris, as on 
the present one, the Société d’Encouragement pour |’Industrie 
Nationale generously placed its house at our disposal. In 1878 we 
were received, in the absence of the illustrious chemist, M. J. B. 
Dumas, then president of the Sig Br Professor Gruner, and in 
1889 by M. Gustav Eiffel and by M. Haton de la Goupillitre. This 
year the president of the Société is M. Adolphe Carnot, a name 
borne by illustrious sons of France, who have filled the highest 
office in her army and in the State; a name, moreover, which is 
always received with deep respect in England, and is imperishably 
connected with the advance of physical science. In my capacity of 
professor at the Royal School of Mines, I am proud to claim M. 
Carnot as a colleague, and also M. Haton de la Goupillitre, who 
again receives us ; for I need not remind you that he presides over 
the Ecole des Mines Institution, the distinguished professors of 
which have’ since its foundation advanced both industry and science. 
With these eminent professors representatives of the Comité des 
Forges have associated themselves, under the presidency of one 
who bears a most.honoured name in metallurgy. M. Robert de 


trusted, and may well be recalled. Berthollet he paints as being 
“modest, frank, and candid,” with ‘no airs and many graces, 
while Vauquelin suggested to him ‘‘the mien and bearing of the 
French chemists of another age.” Guyton de Morveau, Bonaparte’s 
Master of the Mint and Baron of the Empire, was eighty years of 
age at the time of Davy’s visit, and he says little of him. Gay 
Lussac, whom he placed at “the head of living chemists of 
France,” impressed him as being “ profound, with great activity of 
mind and great facility of manipulation.” Davy occasionally ex- 
pressed himself in verse, and communing with these great French- 
men surel: strengthened the conviction that found expression in 
lines of his which embody a metallurgical simile, and run as 
follows :-— 
‘* If matter cannot be destro; 
The living mind can ets, 
If e’en creative when alloyed, - 
How sure its immortality.” 


Gey I ussac, Thénard, Laurent, and Le Play were personally known 
to Dr. 


Percy, my predecessor in the chair at the Royal School of 
Mines. Of the two first-named he writes in 1864, ‘‘ Both are in 
their graves, and both bequeathed to France a legacy of fame of 
which she may well be proud. . . . Laurent also is dead, Le 
Play survives.” Of Le Play may not we who have seen the 

lorious Exhibition of 1900 remember how much this great metal- 
i ist did in organising the Exhibitions held in Paris in 1855 and 
in 1867, at the latter of which he was Commissaire Générale. 

The names of two more illustrious Frenchmen to which I would 
refer in this introduction are those of men who were personally 
known to some of us, and they connect us directly with the past. 
These are Jean Baptiste Dumas and Henri Saint-Claire Deville. 
Dumas was born in the year 1800, and stands first among the 
chemists of the nineteenth century. When I first met him in 
1870 he was Director of the Mint, and it would be difficult to say 
whether his distinguished manner owed more to gravity .or to 
benignity, outward signs of the qualities of his heart which at 
once inspired respect and affection. I ask you to join in my 
tribute to his memory mainly because he represents.a grand 
feature in French science, the union of theory and practice. He 
illuminated every elaborate research he undertook with the.pene- 
tration of an inventive genius, and yet turned again and again to 
the consideration of industrial problems. Recognising their vast 
importance to the nation; he founded the Ecole Centrale des Arts 
et Manufactures, where M. Jordan was professor until his lamented 


Wendel is, moreover, one of our earliest members, and tkus ex t 
two institutions of iromasters whose aims have so much in common, 
and whose efforts have always been directed to the advancement of 
the science and practice of the metallurgy of iron and steel. In 
1878 Sir William Siemens, our president, dwelt in his brief address 
on the advantages France enjoys in her admirable system of 
scientific and technical instruction, while in 1889 Sir James Kitson, 
who — over us, contented himself with a few ful words 
of acknowledgment, and none could offer such pated better than 
he. At the end of the century, I shall be expected to cover a wider 
range of observation, and to pass in review certain phases at least 
of the iron and steel industry. I may, however, say at once that 
the impression given by the most comprehensive view it is possible 
to take of it admits of concise expression in a brief statement. It 
is that the main characteristic of the metallurgical. work of the 
century has shown the interdependence of minute quantities of 
matter on the masses of metal in which they are hidden. The 
century’s work has, moreover, to a —_ extent revealed the way 
in which the small quantities of added matter act, and it has been 
shown that they exert profound influences even in solid metals ; 
the fact that certain varieties of steel are ‘solid solutions” is now 
accepted, and the recognition of molecular movements in solids has 
become familiar. In no branch of work has the outcome of such 
knowledge been more striking than in the one to which all of 
us here are, in different ways, devoted. Metallurgists have again 
and again shown that no dependence is to be placed on the once 
famous maxim of the Duc de la Rochefoucault that ‘Ceux qui 
s'appliquent trop aux petites choses deviennent ordinairement 
incapables des grandes.” The influence of the apparently little on 
the obviously great is recognised, and we say with Browning— 

‘Well, sir, the old way’s altered somewhat since, 

And the world wears another aspect now ; 

The small becomes the dreadful and immense.” 

The result is remarkable. The metallurgist, by adding small 
amounts of matter to iron, has literally made it possible to change 
the aspect of the world. He has enabled such structural triumphs 
as the Eiffel Tower and the Forth Bridge to be constructed ; he 
has created the age of steel, and of this age the palaces we have come 
to see on the banks of the Siene are the exponent, toth as regards 
their construction and their contents. 

Throughout the century our nations have worked in unison, and 
shared the industrial triumphs by which the civilisation of the 
world has immeasurably gained. 

The bonds of literature and of science have, moreover, for cen- 
turies united France and England, and the sympathy subsisting 
between men of letters stimulated industria’ vance. In the 
thirteenth century Roger Bacon graduated as Doctor at the 
University of Paris before returning to Oxford, where his life’s work 
was done. In the fourteenth century Chaucer translated the 
‘Roman de la Rose.” The great Scotch scholar, George Buchanan, 
an exile at Bordeaux, had Montaigne as his pupil, and Shakespeare 
in the ‘‘Tempest” and in ‘‘ Hamlet” paraphrases sentences of 
Montaigne. In the seventeenth century Isaac Casaubon, comin; 
as the guest of King James I., profoundly influenced Englis 
thought, and by reviving at Oxford the study of Aristotle prepared 
the way for the advance of experimental science in our older 
universities. In the eighteenth century Voltaire, meeting Benjamin 
Franklin in London, rejoices that he can speak his language. The 
Abbé Prévost translates ‘‘ Pamela” and ‘Clarissa Harlow,” and 
makes them known to French readers. Every page of the ‘‘ Esprit 
des Lois” proves how much Montesquieu learnt from Englishmen, 
and especially, it may well be, from those living near his home at 
Bordeaux, among whom the father of our own rae chemist, Black, 
was promment. How much may not Black himself have owed to 
the kindly interest of Montesquieu in those early days on the banks 
of the Garonne? The literary union of the two countries was close, 
but the bonds uniting science were firmer and more enduring, as it 
is natural that they should have been, for the literary men discussed 
abstractions, the scientific men principles. . The correspondence 
between Lavoisier and Black bears abundant testimony to the 
eagerness with which experimental results obtained in the respec- 
tive countries were discussed, Reference was made in my inaugural 
address in the spring of 1899 to Lavoisier’s tribute to Black. I will 
now quote one sentence from a letter of the great Edinburgh 

rofessor to his illustrious colleague in France. It runs thus:—‘‘Si 
e pouvoir del’habitude empéche quelques-uns des anciens chimistes 
d’approuver vos idées, les jeunes ne seront pas influencés par le 
méme pouvoir; ils se rangeront universellement de votre cété.” 
This they did. Lavoisier welcomed our scientific men who visited 
France. How helpful to scientific progress must have been the 
month of October, 1774, which Priestley spent in Paris; how 
interesting the dinner at Lavoisier’s house when Macquer, who 
was present, hinted to Priestley that plomb rouge was too literal a 
translation, and that minium was the substance Priestley really had 
in view. Black died in 1799, and this brings us to the beginning 
of the present century, now so rapidly drawing to its close. It 
opened with a brilliant school of chemists in France, and as the 
names are familiar to us, would I could give you pictures of the men 
themselves ; but Molitre warned us, at a time when such sketches 
in words were fashionable, that ‘‘les portraits sont difficiles et 
demandent un esprit profond.” : 

I must therefore refer you to Sir Humphry Davy, to whom the 
Emperor Napoleon gave permission to visit France, though the two 
countries were at that time unfortunately not at . Davy’s 
vigorous hand and clear insight enabled him in friendly appreciation 
to preserve for us a few precious sketches in words which may be 


death in the present year deprived us of a distinguished member. 
The only other name on which I will dwell among those who have 
gone is that of Henri Saint-Claire Deville. _ Reference will be 
made to his work later on, and beyond offering these few words of 
personal tribute, I will only add that no man ever had more 
devoted followers. I am proud to have been one of those who 
were admitted to the charming gatherings in the laboratory of 
this gentle master—a laboratory in which all sorts and conditions 
of men met together, and where, as Dumas said, ‘‘ chacun se plais- 
ait dans ce milieu sans pretention, ouvert & toutes les hardiesses, 
fermé & toutes les idées fausses.” : 

As regards the future, judging from experience in the past, the 
alloys now in use will probably give place to others, and interest 
will be concentrated not so much on the metals of the nineteenth 
century as on the men who enabled so much to be done with them. 
Any information respecting our great leaders will, therefore, be 
eagerly sort for. You may nevertheless have wondered that in 
an address devoted to iron and steel I should have dwelt so long 
on these few names, but the chemists of the eighteenth century, 
like those of the eighth, were often metallurgists. There was no 
sharp !ine between chemical science and the metallurgic art which 
anina the solution of what are now recognised as fundamental 
principles before it could make progress. You may think it 
stranger still that I should offer even the slender evidence I have 
as to the literary union of France and England. My answer is, 
the culture of a nation should advance with its industrial pro- 
gress, and the claims of literature are far too often neglected in 
relation to those of science. The attributes of iron and steel have, 
moreover, occupied a prominent place in the literature of our 
countries. They inspired Ruskin’s despondent statement in the 
“Crown of Wild Olive” that we “have at present. in England 
only one art of any consequence—that is, oe and he 
adds with reference to the manufacture of armour-plate, ‘‘ Do 
you think on those plates your courage and endurance are not 
written for ever, not. merely with an iron pen, but on iron parch- 
ment?” I quoted this sentence to my friend Osmond, and he at 
once capped it by the lines of Ronsard, who wrote in the sixteenth 
century— 

“. , . Je veux au mond publier, 
D’une plume de fer sur un papier d’acier "— 


lines which we both claimed as a poetic anticipation of the allo- 
tropy of iron, the pen being of er iron than the steel on which 
it wrote, 

If further justification is demanded, I would ome in these days 
when due allowance is made for the influence of environment, that 
this address was written in the Mint, in full view of the one build- 
ing in London which, more than any other, specially reminds us of 
France—the Tower of William the Norman. The turret in which 
I like to think that in the thirteenth century: the erratic pupil 
of Arnaud de Villeneuve, Raymond Lully, worked, is before me. 
French names, moreover, are in constant use in conducting 
our daily. operations of coinage. We in the Mint consult 
almost hourly tables calculated by Gay Lussac, and Berthier’s 
‘‘Traité des Essais ;” while his other writings are still my text- 
books. ‘ 

The new century was not three years old when communications 
of the utmost importance aa in each of our respective 
countries. In France, in 1803, Claude Louis Berthollet published 
his brilliant “‘ Essai de —_— Chimique,” and in England Dalton, 
in the same year, gave to the world his atomic hypothesis which 
enabled chemistry to be built up upon a new basis. From that 
time, in all countries, science has advanced more or less on the 
lines laid down by these great thinkers; that is, the guiding 
ideas have either had reference to the mass of Berthollet or the 
atom of Dalton. We may follow these lines in recording the 
metallurgical history of the century, but it will be n to 
trace the industrial applications of science by a third line, con- 
nected by links with each of the other lines. By dividing the 
century into periods, it will be possible to follow the direction, 
or at least to consider the relations, of these lines without con- 
fusion. Along Berthollet’s line may be ranged all results which 
involve the action of masses and cannot be attributed to fixed 
atomic proportions, while, on the other hand, the course indi- 
cated by Dalton involves recognition of the atomic constitution of 
matter. 

It must never be forgotten that both our nations had already 
turned to Sweden, where theo: 
the reputation of the pureironof Dannemora was worthy of theteach- 
ing of Upsala, In the great university of that city, an, 
by pointing to carburisation as the fundamental principle on 
which the metallurgy of iron rests, conferred a gilt « on science 
and on industry the value of which France was the first to re- 


ise. The eighteenth century had still some years to run when 


cogn 

Vandermond, Berthollet, and Monge showed the real bearing 
of Bergman’s work in a report, published soon after his death, 
in which they bear tribute to him as the grand chemist whom 


the world had lost too soon. In 1806 ae find a fundamental - 


statement by Berthollet’s countryman courteous opponent, 
Proust, which is of singular interest to us. At that early 
date he describes cast iron as a solution of carbide of iron 
in iron. He cites it as a-case of a compound united to an excess 
of one of its elements, and clearly anticipates the modern view 
that carburised irons are solidified solutions in words which 
are so interesting that they may be quoted at length. He writes: 
‘¢ Mais si nous continuons pour le moment de prendre le carbure 
de fer pour une combinaison réelle, ou conviendra que son 


and practice were united, where ‘ 
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existence ou sa dissolution dans les fontes,; nous offre l’example 
d’une combinaison uni & l’excts de l’un de ces élémens.” It was 
in France, moreover, that the evidence as to the carburisation of 
iron was completed by Clouct’s fusion of iron and the diamond ; 
and when, in 1815, Pepys in England, using electricity as a source 
of heat, removed the shade of doubt as to the ible influ- 
ence of furnace gases, the full importance of Clouet’s experiment 
was revealed. 

Then came the attack of three + problems—the explanation 
of the ‘‘ reduction of metallic oxides” and ‘‘ oxidation ” of metals, 
and questions connected with the specific heat of metals. These 
must be taken separately, although our knowledge respecting 
them was developed concurrently through a long series of years. 
One of Lavoisier's many claims to our gratitude consists in his 
having enabled oxidising as well as reducing actions to be 
clearly understood; hence it became possible to carburise and 
decarburise iron intelligently, and technol was no longer 
guided by empiricism but by accurate knowledge. As regards 
reduction, Lavoisier had recognised that the action of carbon 
on a metallic oxide was a mutual one; and, as he said, this 
observation leads us universally to very important reflections 
on the use of carbon in the reduction of metals. About the 
year 1814 Foucroy and Vanquelin concisely summed up what was 
then known by the statement that the removal of oxygen from 
burnt metals by carbon gave the metals “‘a new existence.” The 
further explanation of reduction we owe to the classical discussion 
‘between Le Play and Laurent, on the one hand, and Gay Lussac 
on the other, which in the end showed that the reduction of oxides 
may, according to the nature of the oxide and the conditions under 
which the operation is conducted, be effected either by carbon or 
carbonic oxide. 

So far the advance was made rather on the lines of Berthollet 
than that of Dalton; but in 1819 Dulong and Petit announced 
before the Academy of Sci their celebrated law in these 
words :—‘‘ Les atoms de tous les corps simple ont exactement la 
méme capacité pour la chaleur.” This was widely acclaimed ; it 
was a triumph from the point of view that matter has an atomic 
structure ; it seemed, as has been finely said, that Dulong and 
Petit, by connecting the fundamental eg of ponderable 
matter with those of heat, an imponderable fluid, or a force, 
seemed to give the old Greek atomism a modern and higher 
consecration. The century had, however, not run half its course 
before Regnault, by a masterly series of sv traced the 
conditions under which alone this law, and certain other laws, 
hold good. On the results of Regnault’s experiments depends 
the correct appreciation of the efficiency of every engine, whether 
driven by steam, or, as at the end of the century, by “waste” 

ases of the blast furnace. At the beginning of the century 

lb. of coals per hour were required to produce in a steam 
engine 1 horse-power; now one-fourth of the above amount is 
sufficient—a result to which Regnault has in no small measure 
contributed. We can realise what this means in these days of 
the still thriftless use of coal, the great source of our industrial 
wealth. His calculations are of service in connection with 
every method or process in which the use of gas or heated air is 
involved, whether it be the estimation of the calorific power of 
fuel or the efficiency of the hot-blast stove. So entirely was the 
importance of nault’s work recognised, that our elder sister, 
the Institution of Civil Engineers, voted, in the troubled days 
of 1848, a sum towards defraying the cost of his research ; but the 
honour of participation was denied to us, though the intention 
was greatly appreciated in France, and we must be content to 
remember that our Royal Society awarded Regnault the Copley 
medal, the highest honour it has to bestow. 


(To be continued.) 


ON SCREW THREADS USED IN CYCLE CON- 
STRUCTION, AND FOR SCREWS SUBJECT TO 
VIBRATION.* 

By O. P, CLEMENTS, 


THE chairman of the Screw Gauge Committee of this Association 
has honoured me by the request that I would contribute a short 
a3, Sag on ‘*Screw Threads,” which, in my experience, have proved 
to be the most suitable for use in cycle construction and for screws 
that are subject to vibration. In complying with this request I 
propose to confine myself chiefly to the consideration of what is of 
most importance in this connection, namely, the shape of the 
threads. The time limit allowed for this paper would be in- 
adequate for dealing exhaustively with such matters as pitch in 
relation to diameters, interchangeability, and gauging. 

In my opinion it would be impossible to devise a standard thread 
suitable for all classes of work and the various conditions of use. 
At present there are not only standard threads differing so much 
in shape as the Whitworth and the American, but also a large 
number of bastard threads, differing in shape from either of 
these, and which have been adopted in most instances as a matter 
of expediency and necessity. A too slavish use of a standard 
thread has no doubt often been the cause of much mischief and 
inconvenience, in its adaptation to purposes for which it was 
unsuitable. 

When Sir Joseph Whitworth framed his system of threads and 
— he had not at his command the superior quality of steel 
or the manufacture of screws which we have in the present day. 
If he had, I venture to think that his system would have been 
somewhat modified both in shape of thread and in pitch. 

I think that the correctness of these views cannot be better 
demonstrated than by showing what is the general practice and 
experience with regard to screws used in the gun trade. In both 
sporting guns and military rifles the screws are subject to severe 
vibration as well as sudden strains, and are therefore extremely 
liable to work loose. To obviate this the gun-maker uses a thread 
with a well-rounded top, and care is taken that the whole of the 
thread fits well, but more especially the top of the thread, where 
the frictional contact on the greatest circumferential portion of 
the screw will prevent loosening. We have thus a thread that 
differs from any ised standard. It is shallow, with a large 
angle of the sides generally about 60 deg., and is admirably 
suited for the purpose of resisting vibration. 

_I will now refer to a shape of thread which merits considera- 
tion, namely, flat-top, threads, which are very suitable for 
many purposes. It is also a shape of thread to which most 
accurate gauges can be made, but while admitting their undoubted 
suitability for gauge making, I must remark that gauges for 
threads with rounded tops can also. be made satisfactorily for all 
practical purposes, both as regards size and form, and so as to be 
perfectly reversible. Such gauge making, however, certainly 
requires a skill and experience which can be attained in but few 
tool shops. The flat-topped thread can be most accurately formed 
with a single tool on the ordinary screw-cutting lathes, or on 
machines having a leading screw or former. e tool can be 
easily ground to correct shape, and so as to have the cutting 
clearance which is necessary for the durability of the tool and for 
the production of clean and accurate work. 

There are, however, serious objections to the adoption of such a 
thread for screws used in cycle work, and for screws subject to 
vibration. It is certain that the flat-top thread cannot give 
the frictional resistance to vibration which is thé casé with the 
round top; and in the economical production of: such work it 
would be very difficult to maintain the correct shape of the 
thread. In this production screwing dies are chiefly used, and 
these tools show the first and most rapid wear on the purts form- 
ing the — edges or corners of the thread. For this reason it 
will be for a serious matter to keep: up the screwing tackle, 
male and female, in the proper working condition necessary to 


* Paper read before Section G, British Association, September 11th, 1900. 


roduce ples ey threads, especially if they should have a small 
aoaie of the ‘sides, I am regarding this matter from the com- 
mercial point of view, that is, the laggy of work in quantities 
to bed fitable and accurate, so far as accuracy is commercially 
possible. 

In my experience the most favourable shape of thread for pro- 
duction with screwing dies and taps, is a shallow thread with a 
large angle of the sides. This will give the best cutting clearance 
in the screwing tools. All the faults and errors in screw threads, 
and the difficulties in manufacture, can generally be traced to the 
bad cutting clearance in screwing dies and taps for high threads 
with small angles of the sides. Thus, through the strain put on 
the sides of such threads, there is a liability to breakage of the 
threads or the screwing dies and taps, and it also causes the 
screw to elongate, and produces a fewer number of threads to the 
inch than standard pitch requires. This pitch error is a most 
serious fault, as the strain which should be distributed over all 
the threads is often taken by only one or two of them. 

Owing to the rapid wear of dies and taps with a bad cutting 
clearance, a faulty shape of thread is produced, especially at the 
sides of the thread. e angle of the male thread is often differ- 
ent from that of the female thread, and in such case the bearing 
surface at the sides of the thread is, of course; considerably 
reduced. This fault is especially serious in long-sided threads. 

The spreading or elongation of the thread is another matter 
which I may here refer to. It is found necessary in tapping 
holes to drill or reamer the hole larger than the bottom of the 
thread on the male screw. In the process of tapping the thread 
elongates, so as to fill the cavities between the threads and the 
tap, and upon the oe of the operation, the hole will be 
found to be considerably smaller than when the tap was first 
inserted. This elongation also occurs in the male thread, but toa 
less degree, and if proper allowance for it is neglected ripping of 
the threads will be caused. Much depends also on the material 
to be operated upon. In mild steel the elongation is more than in 
hard steel; in brass and gun-metal rather more than in mild 
steel ; and in cast iron it is considerably less than in either of 
the other metals mentioned. Further, in threads with a small 
angle of the sides it is considerably more than in those having a 
large angle. 

The screws used in cycle construction are subject to even more 
continuous vibration than gun screws, but, owing also to the low 
margin of safety in cycle work, it has been found necessary to use 
shallow threads, so as to give the greatest possible strength to the 
core, and to obtain a large angle of the sides of thread, which 
especially is important, as a large number of parts are hardened, 
and therefore the greatest possible strength of thread is necessary. 
While a few firms use the Whitworth thread exclusively, others 
use a shallow thread, as before described, in a portion of their 
aon parts, with Whitworth threads in the remainder. 
With the exception of two instances, as will be seen from the 
attached list, the shallow thread is adopted throughout for 
“B,S.A.” cycle components. Time, however, will not permit me 
to give the reasons why a different thread is used in the 
two exceptions, but they illustrate the necessity which some- 
times arises for the adoption of a different thread to suit altered 
conditions, 

The ‘‘B.S.A.” thread is now extensively adopted as a standard 
in the cycle trade, and although the B.S.A. Company make all 
their own screws, the screw manufacturers to the trade have found 
it necessary to make the ‘‘B.S.A.” standard a staple article of 
their trade, and tool makers have also now a marketable article in 
tape, dies, and chasers for the ‘‘B.S,A.” thread. 

‘he accompanying illustration gives the section of the ‘* B.S.A.” 


thread, and for comparison also sections of the British Association, | 


-.-Pttch P-- 
Pitch P --» PitchP.- 
A a 
f.- es /. ¢ $3 
— Whitworth.— 
k---PetchP--- n--Petch 
<3 
as 


the Whitworth, and the Seller threads. A list of the diameters, 
pitches, &c., of the screws used in the ‘‘B.S.A.” cycle components 
is also given. It will be noted that the angle of the ‘“ B.S.A.” 
thread is 60deg., with tops and bottoms rounded to a radius of 
one-sixth of the pitch, and this is practically the shape of the 
thread used for the screws of the Lee-Enfield magazine rifle, which 
is manufactured for her Majesty’s Government by the B.S.A. 
Company. 
BSA.” Standard Threads. 


Sha) f |Outsid 
pe utside oO! 
dia. |threads Turn. Component. 
per in. | 
Whitworth.| -506 | 20 {| Bight-hend) } pedal pin (crank end) 
Whitworth .| -875 20 | Right-hand; Seat lug screw 
BS. ‘ a7 e Hub chain wheel 
B.S.A.  ..| 1-290 24 Left-hand | Hub lock nut 
B.S.A. ..| +266 25 | Right-hand! Crank cotter pin 
B.S.A. +875 26 ” Back hub spindle 
ront hub le 
B.S.A. -8125 | 26 pin 
B.S.A. -9675 | 30 ” Ball-head top nut 
BS.A. | 38 pin (adjusting 
Bottom bracket locking pin 
BS.A. 1875 33 Head lock bolt 
” Rubber pedal stretcher bar 
Bottom stay end screw 
B.S.A. ..| -%2 87 ” Large dust cap 
B.S.A. 37 | Small pedal dust cap 


AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) . 

Marine notes.—Two ocean tramp steamers for the Atlantic 
service have been built by the Maryland Steel Company for the 
Boston Towboat Company. They have been named the Hyades 
and Pleiades, and are sister ships. The length is 350ft. over all, 
330}ft. between perpendiculars, 47ft. beam, 28ft. depth at side, 
sheer 8ft. forward and 3ft. aft. The tonnage is 4000 tons. There 
are two steel decks of }in. plate; a poop deck, 50ft. long ; bridge 
deck, 80ft.; and forecastle deck, Bott. They are of the “well 
deck” type. The water bottom is 40in. deep, extending from the 
collision bulkhead to the stern tube bulkhead, and having a capacity 
of 750 tons, The fore peak and after peak tanks have a capacity 
of 350 tons, and all these are served by a pumping engine with steam 


cylinders 7}in. by_10in., and water cylinders 10}in.. by 10in. The |: 


two steel pole masts have wooden topmasts and four — derrick 
booms to each mast. - There are seven cargo hatches 20ft. square, 
with steel covers, while many P sect of the lower deck are movable 
to facilitate trimming coal. e officers’ a on the bridge 
deck-house, officers and crew numbering thirty in all. The triple- 
expansion engines develop 1600 horse-power at 90 revolutions, and 
the vessels are intended to have a sea of 10 to 12 knots with 
5500 tons of cargo, and a draught of 22ft. The cylinders are 
2lin., 35in., and 53in. diameter, and 34ft. stroke. e high and 
intermediate-pressure cylinders have piston valves, while the low- 
= cylinder has a double-ported slide valve, with a counter- 
lance cylinder to take the weight of the valve from the valve 
gear. The crank shaft is 12in. diameter, and the screw is of cast 
iron, four bladed, 143ft. diameter. Steam is supplied by two 
Scotch boilers with Purves flues, the uptakes leading to a single 
funnel, whose top is 71ft. above the grates. The Navy Depart- 
ment is asking for tenders for six twin-screw armo cruisers, 
three unsheathed and three sheathed and ig eoeges Displacement, 
13,400 tons fot the former and 13,800 tons for the latter. They 
are to be of 20 to 22 knots speed, 2000 tons bunker capacity, and 
to be built within thirty-six months, the limit of cost being about 
,000. The armament will comprise four Sin. breechloading 
rifles, fourteen 6in. breechloading rapid-fire guns, eighteen 3in. 
rifles, twelve 3-pounders, four 14-pounder automatic four 
1-pounder single-shot guns, two 3in. field guns, two machine guns, 
six automatic guns, and two submerged torpedo tubes. 

Test of a pumping engine.—The new vertical triple-expansion 
pumping engine of the Boston waterworks has shown a very high 
duty on its official test of twenty-four hours’ run. There are three 
cylinders, 30in., 56in., and 87in. diameter, with a 42in. plunger 
under each, the stroke being 66in. Each cylinder has two — 
rods. The two fly-wheels ‘are 20ft. diameter, and weigh 25 tons 
each. The contract speed is 174 revolutions per minute, with a 
capacity of 30,000,000 gallons in twenty-four hours. All the valves 
of the high-pressure cylinder and the inlet valves of the inter- 
mediate cylinder are of the Corliss type, the others are of the 
poppet type. The cut-off on the high-pressure cylinder is con- 
trolled by an automatic centrifugal governor, and is adjustable by 
hand ; the cut-off on the intermediate cylinder is also adjustable 
by hand, while the cut-off on the rer ig gate cylinder is fixed. 

he barrels of the cylinders are jacketed, all valves being placed 
in the cylinder heads, and jacketed only by the working steam. 
The surface condenser has 2000 square feet of cooling surface, and 
the exhaust heater has 300 square feet of heating surface. The 


pump valves are of rubber, and give a clear area of 121 per cent.- 


of the plunger area. Steam is supplied by a Belpaire boiler with 
two corrugated furnaces, a mechanical stoker, working under 
forced draught, and having an economiser heated by the escaping 
gases, The results of the twenty-four hour run were as follows : — 


Steam pressure at boiler, 187-37 Ib.; 185-47 Ib. 


Temperature of flue gases leaving bo! 485-40 deg. Fah. 
” economiser .. 221-90 ,, ,, 
Head pumped 140 -35ft. 


” 
Revolutions, 17-735 per minute; total.. .. .. 25,539 revs. 
Water pumped per revolution, 158-87 cubic feet 9913-7 Ib. 

Useful work, deducting plunger leakage .. .. 
Total heat used by engine... .. .. 


Friction of engine, average 6-71 per cent 
Delivered H.P., average .. .. 747-785 
Indicated horse-power of H.P. cylinder .. .. 292-057 ,, 

of Int. cylinder.. .. .. 248-773 ,, 

es 99 of L.P. cylinder 260-739 ,, 

Moist steam per IL.H.P. perhour .. .. .. .. 14-479Ib. 
Coal burned, total... 2. oo oe 19,612 

per square foot of grate surface per 


” ” 
Coal burned per square foot of heating surface 
Coal burned per 1.4.P. perhour .. .. .. 1:0201b. 
si | per 1000 Ib. of moist steam, minus plunger 
ces | r1000Ib. of dry steam, minus plunger 
Duty per 1,000,000 B.T.U... .. .. «. «+ «+ 167,002,500 ,, 
Efficiency of mechanism .. .. .. .. +. 98-29 per cent, 
and economiser .. .. .. 85 ” 
Thermal efficiency ofengine .. .. .. 21:63 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 3 

(From our own Correspondent.) 

. THE approach of the end of the quarter finds most of the works 

still fairly well engaged on old contracts,and*a good deal of thé 
activity is occasioned by supplying material for engineering require- 
ments, which remain considerable. Inquiries were made on ’Change 
in Birmingham this—Thursday—afternoon in connection with next 
quarter’s needs, but manufacturers did not seem anxious about 
booking forward orders, and they informed consumers that any 
concessions in price were ae out of the question, considering the 
present high values of fuel. 

Steel scrap was in active demand, and high prices were given. 
Steel bars were £9 2s. 6d. up to £2 10s. and £10. There was a fair 
demand for billets at about £7 for Siemens, or in some cases 
£6 15s., while Bessemer were obtainable at as low as £6 10s. 
German steel masters are on the market for flue cinder, and’ are 
prepared to give good prices. Mild steel plates are quoted £8 10s. 
to £9 10s. Steel girders were in good demand for bridge ‘and 
roofing purposes at £8 5s, to £8 10s., whilst for these and for 
other structural works satisfactory deliveries were reported of 
steel angles under contracts taken at £8 is. to £8 15s. 

: With regard to the manufactured iron trade, the various tube- 

‘making works of the district are fair customers for tube strip at 

‘£9 15s. Galvanised corrugated sheets are quoted £12 10s, to £13, 

\with business irregularly distributed, some firms being rather 

‘slack, whilst others are full up with work and cannot buy enough 

black sheets. Trebles in this last-named department—black 

‘sheets—are quoted £9 12s, 6d. to £10 2s. 6d.; doubles, £9 to 


'£9 10s.; and singles, £8 17s. 6d. to £9 7s. 6d. Satisfaction is ex-* 


‘pressed that the well-known Deepfields sheet ironworks, belonging 
to W. Nock, Limited, will be continued. The company could not 
come to satisfactory arrangements for renewing the lease, and conse- 

‘quently had to give the men notice ; they have, however, since 
been able to renew the lease for three years. 

Some of the makers of truck and carriage ironwork in connec- 

_tion with railway requirements have this week been seeking to 
renew their —s and advantage has been taken of this 
fact by agents of American houses, who have made some very 
tempting offers. One such case has come to my knowledge, in 
which a fair grade of common bar iron was offered at as low as 

' £7 15s. per ton, delivered at a local railway station within a few 
minutes of the congumer’s works. After some negotiation the 
offer was accepted, andanorderforaconsiderable quantity wasgiven. 
By this transaction the consumer in question saves just £1 per ton, 
inasmuch‘as the lowest price at which he could get the same class of 
iron from any Staffordshire works is £8 15s., this indeed being the 
figure which’ he actually paid a short time ago for a supply. The 
manufacturer in question is not without his ideas of patriotism, 
for I haye-known him refuse certain engineering productions of 
continental make solely on that account, although he could have 
gotythem at from 10 per cent. to 15 per cent. cheaper than English 
goods. But, as he observed to me, “it becomes time to put 
patriotism on one side, at any rate for a little while, when British 
iron and steel and coal prices get-up to the extraordinary levels 
they have lately attained, and which constitute little short of 
extortion.” 

Shropshire tees were quoted this afternoon £10 5s. to £10 15s., 
and ordinary — of hoops for export £10 5s. to £10 10s. 


rot Staff large bars were offered at £10, and smaller size s 


5ft.Ib. 
B.T.U. 
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-mine is also in considerable demand at 70s, to 77s. 6d. 
for ordinary sorts up to 90s. and 95s. for superior er and 
100s. for foundry. Ordinary forge iron is quoted 62s. 6d. up to 
65s. and 70s. Producers are not anxious to accept much forward 
business. It is in best fi iron at about 95s, that most activity 
is just now observable, e amount of American pig iron on offer 
is lessening by reason of the uncertainty as to freight charges in 
consequence of the cotton situation, by the increasing disincli- 
nation of shipowners to allow pig iron to be carried free, as ballast. 
There is reason to believe that some orders which would other- 
wise find their way to Midland manufacturers are being diverted 
into the hands of their competitors in the United States, —* 
the lower prices quoted in that country for fuel, iron, &c. is 
competition is severe in gas, steam, and water tubes, but a fair 
business is being done Jocally in boiler tubes, oil-line pipe, tram- 
way, and telegraph poles, Some of the electrical engineering 
firms are enlarging their works owing to the large number of orders 
that are reaching them. Hydraulic engineers are sending abroad 
pumping machinery for mining and irrigation purposes in heav. 
ots. Makers of boilers, tanks, and cisterns have plenty of wor! 
under execution, and several good contracts have been placed in 
district with nut and bolt makers, 


‘ There is a good deal of inquiry for cold blast pig iron at 125s. to 
130s, i 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The forthcoming turmoil of a general election is not 
calculated to improve matters in the iron trade, and until the 
contest is over there is not likely to be much recovery from the 
depression into which business operations have recently,fallen. For 
the time being a continued restriction of transactions within the 
narrowest possible limits may be looked for, and in the meanwhile 
a downward tendency in prices isprobable. Except, however, that 
there may be fluctuations in the market, the conditions to which I 
have previously made reference render any large or permanent drop 
in prices generally improbable in the near future, and any great 
change in the situation is scarcely to be anticipated until after the 
turn of the year. 

There was little change in the position as regards business 
noticeable on Tuesday’s Manchester Iron Exchange meeting. 
Here and there representatives reported perhaps a more active 
inquiry, but this scarcely resulted in any appreciably increased 
weight of buying, which is still restricted to the smallest possible 
quantities for immediate requirements, The matter which 
attracted most attention on ’Change was the collapse in the Scotch 
warrant market, and the disappearance of the fictitiqys prices 
which, as I have previously pointed out, have been due purely to 
speculative operations, may tend to give a healthier tone, as prices 
have now been put on a more legitimate basis. far, however, 
as the general market quotations were concerned, there was 


. but very little alteration from those ruling last week. For Lanca- 


shire foundry makers still quote on the nominal basis of about 77s., 
less 24, delivered Manchester. Lincolnshire remains at 70s. 6d. 
net, and Derbyshire about 71s. to 72s, net. For the present there 
is rather a scarcity of foundry qualities owing to the indifferent 
manner in which some of the furnaces are working, but for delivery 
next year merchants are quoting considerably below current rates. 
Forge iron is about as last is arg except that one or two 
Lincolnshire makers have not followed the official reduction which 
was announced two or three weeks back, and this causes quotations 
to be somewhat irregular. Delivered Warrington, Lincolnshire 
ranges from 66s, 2d. net as the minimum basis up to about 67s, 6d. 
as the quotation of one or two makers, with Lancashire brands, 
quoted about 68s. to 69s., less 24. Middlesbrough foundry may 
possibly be weakened by the drop ia Scotch iron, but at present 
quotations are steady at about 3s. 10d. to 79s, 4d. net by rail 
Manchester. Scotch iron at ports is quoted about 76s. 6d. to 77s, net 
for Eglington and Glengarnock, 

With regard to American pig iron, although there have recently 
been low sales, these scarcely indicate the present actual position 
of the market. Iron can still be bought at low figures in the 
United States, but the oe of bins is quite altering the 
situation, as 2s, to 2s, 6d. advance would now have to be paid for 
carrying the iron across. This is stiffening up the quotations for 
prompt delivery, the principal importers now quoting about 67s. 
to 67s. 6d. net, Manchester docks. So far the arrivals of American 
pig iron, owing to the lateness of the cotton season, have been 
much below the average, but there is no scarcity of iron to come 
forward if only favourable freights could be arranged, and it is 
these rather than the price at which iron can be bought on the 
other side that will govern the American pig iron trade during the 
ensuing season. 

No appreciable change is reported in the finished iron trade. 
Makers still hold to the basis rates of £10 5s. for Lancashire, and 
£10 10s. for North Staffordshire bars, delivered Manchester ; but 
they are booking very little new business, and the question of 
some reduction in prices, which at recent meetings has from time 
to time been adjourned, is forcing itself more strongly to the front, 
In the meantime the competition of continental iron is making 
itself increasingly felt, whilst merchants here and there are pre- 
pared to undersell in Lancashire bars in anticipation of what they 
consider an inevitable and early reduction of the Association 
rates. Hoops are in fair uest at the recent quotations of 
£10 12s. 6d. for random to £10 17s, 6d. for special cut lengths, 
delivered Manchester district, and 2s, 6d, less for shipment. 
Sheets remain extremely quiet, and obtainable at about £10, de- 
livered in this district. 

Only a very slow business comes forward in the steel trade. 
For No. 3 foundry hematites makers still nominally quote about 
92s. 6d. to 95s,, less 24 delivered here, but are out of the market. 
Local billets are quoted about £6 net ; steel bars range from £9 
and £9 2s. 6d. upwards ; common steel plates, £8 5s. to £8 10s.; 
the association rates for boiler plates remain at £10 5s, less 24, 
but for the most part new orders are confined to single sets, and 
outside the association sellers are taking lower res, good 
qualities of boiler plates being obtainable at £10 2s. 6d. per ton. 

Beyond the fact I noticed last week, that there is a continued 
lessening amount of work in the textile machine-making industries, 

enerally activity is well maintained throughout the other 

tanches of engineering, and the trade union organisations still 
slow an exceptionally low percentage of unemployed members. 
The Amalgamated Society of Engineers has only a little over 2 
per cent. of its’ total membership on donation, with about 2 per 
cent. hee ig | out-of-work pay in this immediate neighbourhood. 
The district delegate reports that there is no improvement in the 
textile machine shops, and this results in weekly suspensions of 
workmen ; but trade in the engineering and tool shops—particu- 
larly the latter—is, he finds, well maintained, recourse having to 
be made to overtime and — shifts, in order to get the work 
out. The Steam Engine Makers’ Society has not much above 
4 per cenit.'on benefit throughout the organisation, with practically 
a clear list locally. In the United Machine Workers’ Association 
the general sy * ore is under 2 per cent., and the number on 
i in anchester branches is scarcely more than 1 per 
cent, 


England or abroad ; that the precise design of the wagons has not 
c been definitely decided upon, and that on wagon builders 
ve at present inquiry before them, which will probably not 
be settled for another month, when possibly it will be divided 
amongst several the principal firms in this country. : 


In the coal trade a quietening down is to some extent notice- 
able, but not in sufficient measure to at all weaken the ition 

merally, except perhaps that the lowest classes of fuel are 

ere and there rather easier. A good steady demand continues-to 
be reported for all descriptions of round , and prices are firmly 
maintained at late rates. The question of a further upward move 
with the close of the month, which in some quarters was conside 
not improbable, has, however, now been definitely disposed of. At 
a meeting of the Lancashire Coal Sales Association held in Man- 
chester on Tuesday the subject was fully discussed, and although 
in one or two quarters it was strongly urged that colliery owners 
would be justified in advancing their round-coal prices on October 
Ist, this suggestion did not meet with sufficient support to secure 
its adoption, and the further consideration of prices was adjourned 
for five weeks. With regard to engine fuel, there has been some 
expectation in the open market that possibly the unsatisfactory out- 
look of the Lancashire cotton trade might bring about an official 
reduction on the present basis rates, but the representatives of the 
Lancashire collieries did notregard thesituation as necessitating any 
lowering of the prices, and in the event of a falling off in the 
demand throwing surplus supplies on their hands, it was con- 
sidered that it would be of more advantage to put these into 
stock than to attempt to force sales at reduced prices. 

or steam and forge purposes, and any surplus that collieries may 
have in this dunlplion of fuel meets with a ready sale for ship- 
ment at even better py than can be got on inland business. 
Pit prices remain steady at 12s, 6d. to 13s, per ton for ordinary 
qualities, 

Although the demand for house coals has fallen off from the 
exceptional pressure experienced during the summer months, there 
is still quite an average business doing for the time of the year at 
the full list rates. Collieries have no difficulty in moving away all 
we are raising, and they are entering upon the winter season 
with absolutely no stocks of any weight, -either on the pit banks or 
in the wharves and yards, 

Collieries generally report that engine fuel is perhaps hanging 
rather more on their hands, and in many cases slack is going down 
into stock. This is largely due to the present restricted require- 
ments for mill purposes, whilst surplus supplies from other districts 
continue to compete against Lancashire engine fuel at lower prices. 
Local collieries, however, although perhaps some of the inferior 
sorts of fine slack might be sold at lower prices, are pracege mya 
4 their quotations of about 10s. 6d. for good rovgh slack at 
the pit. 

e shipping trade is brisk, with 17s. to 18s. still being got for 
good steam coal at Mersey ports. Some of the commoner qualities 
of engine fuel are, however, being sent to the ports at rather lower 
figures, which no doubt is due to the fact that collieries prefer to 
send away this class of fuel for shipment rather than take lower 
prices on inland sa 

Coke is steady at about late quotations, furnace sorts at the 
ovens ranging from about 20s. to 2ls., and foundry sorts, for 
which, perhaps, there is rather a better inquiry, from 28s. up to 
82s., according to quality. 

Barrow.—There is not much alteration to note in the hematite 
pig iron trade this week. Orders are coming in very freely, but 
makers are not able to accept all the business offering. ae? are 
very fully employed, and are sold forward largely, but until they 
increase their output they cannot undertake much new business, 
They have at present only forty-one furnaces in blast, met 
with forty-three in the corresponding week of last year. Makers 
are quoting 83s. to 86s. for mixed mer numbers, net f.o.b. 
Warrant iron is at 79s. 9d. net cash sellers, 79s. 6d. buyers. 
During the week 1744 tons of warrant stocks have been cleared, 
and the iron now held represents 42,529 tons, or a reduction of 
155,318 tons since Christmas of last year. 

Iron ore is in very considerable demand, and prices are fully 
maintained at 18s, per ton for good ordinary, and 21s, and 22s, 
|= for best sorts net at mines, while Spanish ores are at from 

to 22s. per ton delivered at West Coast ports. 

Business in the steel trade is very steady in almost every 
department, but this, the Barrow Steel Works 
has been closed all this week. This is because there is, first of all, 
no pressure for immediate deliveries ; secondly, because necessary 
repairs were needed to the machinery; and thirdly, because 
makers had sold largely of pig iron for prompt deliveries. There isa 
good demand for steel rails as well on home as on foreign and colonial 
t, and prospects favour a marked expansion of business in 
the early future. Steel shipbuilding material is in quiet on Je 
and orders are still going out to America because of the 
inne rates ruling. Other local steel products are in brisk 

emand. 

Shipbuilders and marine engineers are , but are nevertheless 
in need of new orders to follow on with. ey are quoting for 
new tonnage. At present their works are completely occupied 
se we work, and further business from this source is 

or. 

and coke firm, but —= are not likely to further advance, 
ao demand is being checked by reason of the high prices 
ruling. 

The shipping trade keeps busy. The returns show that during 
last week the shipments of iron from West Coast ports were 
11,817 tons, and steel 7171 tons, as against 6955 tons of iron and 
6534 tons of steel in the corresponding week of last year—an 
increase in iron of 4862 tons, and in steel an increase of 637 
tons. The total shipments this year have reached 498,298 tons 
of iron and 295,602 tons of steel, as compared with 355,160 tons 
of iron and 350,329 tons of steel. This represents an increase in 
a of 143,138 tons, and in steel a decline on the year of 54,827 

ms, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

ALTHOUGH there is no apparent change in the coal trade in 
South Yorkshire and surrounding districts, the opinion prevails 
that both business and values are now at high-water mark. Should 
Chinese affairs take a favourable turn, and restore ——— like 
activity in Lancashire, the inquiry for small coal would again be- 
come animated, and tend to give firmness to coal business generally. 
At present, however, there are no confident expectations in that 
direction ; in fact, on every side purchasers appear to be less 
urgent, and here and there in well-informed quarters the opinion 
is expressed that the coal trade generally will ‘‘ ease off” within 
the next few weeks. In Barnsley and the immediate neighbour- 
hood of Sheffield the conditions are still buoyant. The pits are 
working well, and the entire output finds ready market. There 
are some rather serious disputes pending in the district. At five 
large collieries permission has been given by the Yorkshire Miners, 
Association to hand in their notices. Negotiations are still pro- 
ceeding, and it is hoped that an arrangement may be come to, 
otherwise some 6000 men may be idle, which would materially 
affect the output of that part of the coalfield. 

In house coal the inquiry has been were wy eee during the 
last ten days, This is accounted for by the fact that the call from 
London, caused by metropolitan consumers rushing to have their 
cellars filled earlier than usual, is now largely over. The panic 
feeling appears to be passing away. Many pitowners state that 
the business is falling into the condition which .is customary at 
this time of the year. Values are somewhat more favourable for 
buyers, best Silkstones being at present freely obtainable at 
15s. 6d. to 16s. per ton, ley house 15s. to 15s. 6d. per ton. 

In steam coal railway companies are urgent in their requests for 
deliveries, while the requirements of the iron trade show no signs 
of weakening. The ex trade, too, is well maintained, values 
being firm at 16s. to 17s. per ton for Barnsley hards. Heavy 
deliveries are being made to gas companies under their contracts. 


In engine fuel the supplies are more plentiful, with a decided 


downward trend in values. This, as we have said, is chiefly caused 
by the diminished needs of Lancashire. mills, but several of the 
principal industrial centres of the West Riding of Yorkshire are 
also giving signs of lessened requirements, A significant symptom 
is that at certain of the collieries stocks are beginning to accumu- 
late. Although quotatiuns are nominally well maintained, in 
are pres f had at less money, nuts fetching 11s. 6d. to 12s. 6d. per 
ton, slack from 9s. per ton. With the falling off in the North 
Lincolnshire demand, coke is now in more abundant supplies. 
Values are consequently lower, to the loss of lators, who 
bought heavily in the sanguine expectation of an advance. 
Ordinary coke is now easily obtained at 21s, per ton, washed coke 
fetching 22s. 6d. 

In the local iron market prices show sympathy with the weaken- 
ing in the coal trade. Values are fairly well maintained, but it is 
unlikely that the present quotations will continue very long, and, 
encouraged bd this prospect, buyers are reluctant to purchase 
forward. Makers, on the other hand, are not anxious to produce 
heavily, the conditions of | pecies being all against them, and 
but very slight profit. 

In the steel trade the principal demand at present is for open- 
hearth steels, which are coming into increasing use in the lighter 
crafts of the city and district. In crucible steel the principal 
demand is for high-class grades, there being singularly little call 
for the commoner qualities. 

In the engineering firms a noteworthy feature is the demand for 
large rolls for flour and paper mills, and linoleum manufacture, 
and similar purposes, There is also a large business doing in 
heavy castings, It is generally admitted, however, that the orders 
coming forward for future delivery are not so large or so numerous 
as they were a few months ago. The principal foreign markets 
now ordering largely are Greece and France, the revival of trade 
with Greece being an exceptionally acceptable change. There is 
= room in that country for modern improved machinery and 

‘igh-class tools, and as various enterprises in new railways and 
electric installations are being established, British manufacturers 
expect to find Greece a rapidly improving market during the 
remainder of the year, 

Hawksley, Wild, and Co., Brightside Boiler and Engine Works, 


Sheffield, have introduced a patent flanged-fiue boiler, for which 


special features of interest to manufacturers are claimed. The 
boilers are made for working pressure up to 200lb. per square 
inch. One feature is a long double curve at the flanged seams 
which yields freely to the stress due to expansion and contraction, 
and does not, as in other forms of flange, restrict the movement of 
the _—, to a small radius, By these means it is claimed that 
the life of the flues is prolonged. As to cleaning between the 
smaller rings of the flues, a man can stand at the bottom of the 
shell and clean right and left without obstruction, which in ordi- 
nary flanges is impossible. By an irregular surface due to the 
alternate diameter of the flues, better combustion is obtained than 
in straight flues without the disadvantages of cross flues, which 
are poe se properly cleaned. Hawksley, Wild, and Co. claim 
further advantages in this patent method of attaching of flanged 
flues by means of external flanges forming the front end plate. 
In this way the flues are put in after the front plate is fixed and 
the stays attached, being thus fitted to dead length. The flues 
can also be withdrawn from the boiler at any time for repairs, with- 
out removing the front plate or disturbing the stays. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Qutet though business has been in pig iron for some time past, it 
has been still slacker this week, not Taoeaden the condition and 
prospects of trade are any worse, for that is not the case, but by 
reason of the rapid declinein the prices of Scotch warrants, 
on the first two days. The ‘‘slump” was not unexpected, and there- 
fore those. engaged in the industry are by no means surprised at 
it. The late rise in Scotch warrant prices was caused entirely by 
speculative operations, legitimate business having nothing to do. 
with it. Some of the speculators were ‘‘cornered,” and bei 
forced to buy in order to fulfil their eae the “‘ bulls” put 
up the prices against them very strongly until the account. en 
the ‘‘ squeeze” was over, and prices collapsed even more rapidly 
than they had risen. This was foreseen, and there is none of the 
disorganisation of the legitimate market that might have been 
looked for, prices having been little affected ; indeed, in some cases 
not atall. Naturally, however, the amount of buying going on this 
week is very small, the situation being too unsettled, and con- 
sumers wait in order to see their way more clearly, This has 
probably, in regard to legitimate business, been the quietest week 
this year. Nevertheless, it is recognised that the warrant market is 
not now, and for a long period has not been, a criterion of the 
actual state of trade, and for some time but little importance has 
been attached to the movement in the prices of warrants, more 
especially when the stock has become so small. They cannot 
compete seriously with makers’ iron. Altogether an artificial con- 
dition of affairs has ruled for Scotch warrants for some time, but 
now that it is apparently over, a healthier business may fairly be 
looked for, after allowing a few days more for buyers to recover 
confidence. The fall in Scotch warrants during the first two days 
of this week was no less than 9s. 3d. per ton, and on Wednesday 
3d. more, but in other warrants the decline was only a few pence. 

Makers of Cleveland No. 3 Pig iron have P agen sg ignored the, 
drop in warrants, and most of them have this week been asking 
the same prices as ruled last week, while in the lower qualities 
there has not been the slightest change, as they are still cheap come 
pared with either No. 3 or Scotch warrants. About 71s. per ton 
may be put down as makers’ price of No. 3 Cleveland pig iron for 
vee dl f.o.b. delivery, but they have not found buyers y to give 
that this week, though they had no difficulty in getting it 
week. Some of the merchants have reduced their quotation to 
70s. per ton, but can supply only very limited quantities, as, 
though an increased production of No. 3 is reported, it still does not 
exceed the requirements, which are always extra large at this - 
time of the year, when shipments are brisk to the Continent. The 
fall in makers’ prices is insignificant compared with that of 
warrants. No. 4 Cleveland foundry iron is steady at 66s. 9d., 

rey forge at 65s, 3d., mottled at 65s., and white at 64s. 6d., there 
See now a smaller production of these quantities than has been 
reported for several months, and this rather tended to 
strengthen the prices. 

East Coast hematite pig iron has become easier in value, the. 
reason being that the local demand and consumption has slackened, : 
and the proportion of orders to be sought elsewhere has increased. 
Thus makers have to compete more keenly with producers in other 
districts, and they have to bring their quotations more in accord- 
ance with what are asked there. Even yet East Coast hematite 
iron is considerably dearer than West Coast. Makers generally 
quote here 85s. per ton for mixed numbers for early f.0.b. deliveries, 
but second hands have sold readily at 84s. 6d., and even less has 
been taken for deliv further forward than the end of next 
month, Scarcely any Rubio ore has been bought for a long time, 
consumers having good supplies in stock or y od for, 
and they do not see their way to pay 21s. 9d. per ton delivered 
Tees or Tyne, but merchants say they cannot accept less until the 
freights are reduced, and of this there does not at present seem to 
be much prospect, i 

The pig iron shipments from the Cleveland district this month 
are showing considerable improvement, and the pressure for 
delivery on export account is increasing. The quantity exported 
up to 19th inst. was 59,921 tons, as compared with 48,605 tons last 
month, and 68,675 tons in September, 1899, to same day. The 
stock of Cleveland pig iron in Connal’s public warrant stores in the 
early part of the month showed a tendency to increase, but is now 
decreasing satisfactorily ; on the 19th the stock was 12 119 tons, 


A paragraph has been going the round of the papers to the | 
: effect that an order for some 300 wagons required for the Rand : 
mines has been placed in the United States, and several of the ; 
English daily papers have indulged in despondent comments om ‘ 
; the evidently parlous position of the British wagon-building ‘ 
industry. I may, however, mention on very good authority that ‘ 
the order has not been with either _in 
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decrease for month 1021 tons. The stock of hematite has remained 
at 555 tons since July 16th. 

Business in the manufactured iron and steel industries is re- 
—_ fairly satisfactory, for though orders are not given out 
reely, there is plenty of work at the mills ze producers bei: 
well supplied with contracts, and they are able to keep up their 

ices much better than competitors in other districts. manu- 
acturers in particular are well situated, they have good orders on 
hand, and are able to get more, so that they do not see the neces- 
sity of following the example of manufacturers in nearly all other 
districts in reducing prices ; indeed, prices of North of England 
bars are now at the very top that has been reached—£9 10s. for 
common iron bars, £10 for fey and £11 for double best, less 24 
Hea cent. f.o.t. Angles have come down, and not more than £8, 
ess 2} per cent., can be got for either iron or steel ship angles. 
Iron ship plates are firm at £8 2s. 6d., and steel ship plates at £8 ; 
while steel boiler plates are steady at £10. For packing iron 
£8 5s. is quoted, and for steel hoops £10. The demand for rails is 
undoubtedly slow, and prices are weak, heavy steel rails being 
quoted at £7 net at works, but it is with difficulty that this figure 
can be got. Cast iron chairs likewise are in poor request, and the 
price is £4 17s. 6d. per ton, but better trade is expected in both 
rails and chairs when the war in South Africa is ended. 

The directors of Palmers’ Shipbuilding and Iron Company, 
Limited, Jarrow-on-Tyne, recommended a dividend of 8 per cent. 
for the year ended June 30th last. Sir W. G. Armstrong, Whit- 
worth, and Co., Limited, Elswick-on-Tyne, will pay a dividend of 
20 per cent. for the year ended June 30th, as compared with 20 per 
cent. for the previous year, 15 per cent. in 1898, 13} per cent. in 
1897, and 1] = cent, in 1896. 

Mr. Fred G. Thomas, who has for many years been manager of the 
iron-rolling mills department of the Stockton Malleable Ironworks, 
has resigned his appcintment, and Mr. Reay, who has had charge 
of the steel department at the works, will have both departments 
under his supervision. Mr. J. 8. Trinham, who has been Mr, 
Thomas’s assistant, has been appointed steel mill manager at the 
Ebbw Valve Works, Mon., and commences his duties on lst 

roximo. Mr. Charles Hornung has — ned his position as blast 
urnace manager at the Acklam Ironworks, of the North-Eastern 
Steel Company, Limited, Middlesbrough. 

The death is reported of Mr. Stanley Austen, shipbuilder, Sun- 
derland, of 8. P. Austen and Sons, Limited, Wear Dockyard. Mr. 
Robert Harrowing, one of the best-known ship owners in the 
North of England, died at Whitby a few days ago at the age of 
seventy-five years, He was originally a master tailor, but became 
an owner of sailing vessels during the time of the Crimean War. 
In 1865 he went in for iron screw steamers, and the tirm of which 
he was managing director has now a large fleet, mostly built by 
Readhead and Sons, of South Shields. 

The North-Eastern Railway Company has this month sent 
several parties of its outside foremen and agents to the Paris 
Exhibition, the visits extending over five days, the whole cost being 
defrayed by the company. 

Sir W. G. Armstrong, Whitworth, and Co., at their Walker 
es > hy have in hand an order of particular interest to ship- 
builders and engineers, viz., the lengthening of the icebreaker 
Ermak, and the alteration of the form of bow. This vessel, which 
was built by them some time ago, has been found specially useful 
on the Baltic shores of Russia, and it has now been decided by 
the Russian authorities that the vessel shall be lengthened 75ft., 
and the form of bow be altered. On Tuesday this new bow was 
launched, the weight being nearly 500 tons, and it floated within 
an inch of the calculated draught. 

The Merrybent Mineral Railway—between Darlington and the 
Merrybent Limestone Quarries, which are near Barton, in York- 
shire—and which has hitherto been owned by a private company, 
has been taken over by the North-Eastern Railway Company. 
The railway was constructed some thirty-five years ago for the 
purpose of conveying the limestone to Middlesbrough to supply 
the ironmasters with the necessary materials for fluxing pur- 

D It is expected that the North-Eastern will improve the 
ine so as to run passenger trains on it. 

The Seaham and Sunderland passenger and mineral line, which 
the Marquis of Londonderry recently sold to the North-Eastern 
Railway Company, will be taken over on October 6th, the price 
paid vey! £400,000. This railway was constructed in 1853 by 
the third Marquis of Londonderry. The North-Eastern acquires 
not only the six miles of double line, but also the passenger and 
goods stations, locomotives, carriages, vans, &c., and the staff of 
employés will be taken over, with the exception of a few who 
have failed in the colour test. They have also bought the London- 
derry engine works, which will ultimately be dismantled. 

The steam coal trade of the district has settled down to some- 
thing like what it was in July, and a very good business is still 
being done, especially in export account, there being considerable 
pressure for’delivery, as shippers have no time to lose. For best 
steam coal for early shipment 19s. per ton f.o.b. has to be paid, 
and smalls are about lls. An increasing business is reported in 
gas coking and house coals, and the briskest half of the year is 
now at hand, so that there is no yielding in prices, nor likely to 
be. Best gas coals have been raised to 18s. 6d. per ton f.o.b. 
The coke trade, unlike the coal trade, is slackening off, and supplies 
are now plentiful, though some of the ovens have been put out. 


Best foundry coke is now obtainable at 30s. f.o.b., and medium: 


blast furnace coke can be bought at 27s. per ton at the furnaces 
on Teesside. It is expec’ that Sir B. Samuelson and Co.’s 
Hedley Hope Colliery, which has been idle almost since the 
miners’ strike in 1892, will shortly be re-opened. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

_ THE break in prices, which for some time has been anticipated 
in the Glasgow pig iron market, took place early this week. 
Dates of the account having expired, those operators who were 
short of iron were obliged to cover their requirements, and when 
this had been accomplished, the markets at once fell away. The 
drop was so severe that if any great amount of business had been 
doing it might have proved ruinous to nota few. Itis understood, 
however, that the interests involved were comparatively small. 
Scotch warrants had been squeezed up to 77s. 3d. cash, and the 
price has since dropped to 67s. 9d. market may require a 
few days to feel its feet, so to speak. 

_ The output of ordinary pig iron in Scotland has been increased 
since last report by the lighting of three additional furnaces, one 
of which has been put in blast at Calder, and the others at Govan 
Ironworks, There are now 82 furnaces blowing in Scotland, com- 
pared with 79 last week and 82 at this time last year. Of the 
total, 40 are producing ordinary, 36 hematite, and 6 basic iron. 

The demand for Scotch pig iron for shit t has decli 
to a material extent in consequence of the restrictions put on 
vessels leaving the port of Glasgow. The home demand is 
not by any means so good as it was before the holiday season. 
There is accordingly a somewhat restricted demand for pig iron at 
the moment, and the stock in the warrant stores has again this 
week shown an increase, 

The great fall in the prices of warrants has not had so much 
effect on the values of makers’ pig iron as might have been ex- 
pected. There can be no doubt that in recent weeks makers’ 
prices have been steadied by extremely firm tone of warrants, and 
that support now being withdrawn, it would not be surprising if 
there should be a considerable decrease. Of course, much will 
depend on the nature of the demand. The current quotations 
are as follows:—Govan, f.o.b. at Glasgow, No. 1, 70s.; No. 3, 
69s. 6d.; Carnbroe, No, 1, 74s. 6d.; No. 3, 71s. 6d.; Clyde, No. 1, 
83s.; No, 8, 71s. Gd.; Gartsherrie and Calder, Nos. 1, 83s. 64.; 


Nos, 3, 72s. 6d.; Coltness and Summerlee, Nos. 1, not quoted ; 


Nos, 3, 72s, 6d.; Glengarnock, at Ardrossan, No. 1, 8ls. 6d.; 


No. 3, 71s. 6d.; Eglinton, at Ardrossan or Troon, and ogy 

ton, at Ayr, Nos. 1, 74s.; Nos. 3, 71s. 6d.; Shotts, at Leith, No. 1, 

4 6d.; No. 3, 74s.; Carron, at Grangemouth, No, 1, 85s.; No. 3, 
per ton, 

The shipments of pig iron from Scottish ports in the past week 
have been 2586 tons, compared with 6678 in the corresponding 
week of last year. Of the total there were despatched to Canada 
61 tons, Australia 275, Italy 100, Germany 280, Holland 430, 
Belgium 70, China and Japan 10, other countries 87, the coastwise 
——— being 1273 tons, compared with 3818 in the same week 
of 


In not a few departments of the iron trade there is considerable 


manufacturing activity, but in others the tone is decidedly more | larg 


quiet, and it is a difficult matter in some cases to obtain sufficient 
orders to supply the place of those that are being gradually com- 
— There is a good demand for some classes of goods for the 
ome trade, but competition for foreign orders is becoming very 
keen, in some instances so much so that it is hardly worth the 
while of the Scotch makers to offer estimates, The extreme prices 
of coals and the high cost of labour are severely felt, and there is 
a strong impression in business circles in the West of Scotland 
that in the case of coals, at any rate, a more favourable condition 
of things cannot be very far away. ri 
There is a somewhat easier feeling in the coal trade, but the 
amount of business doing in the shipping branch of the trade has 
not as 7S shown any abatement. In fact, the shipments from 
Scotland all over are larger than they were last week, and the re- 
duction at Glasgow only amounts to about 5000 tons. At the same 
time, it is evident that the purchase of coal for future export has 
very considerably fallen off, not merely in the Glasgow district, 
but at the other Scottish ports as well. As already hinted, the 
result of this is apparent in the market, although only to a limited 
degree. Main coal is quoted, f.o.b. at G w, 15s. 6d. to 
15s, 9d.; steam, 16s. to 16s. 3d.; splint, 16s, 6d. to 17s.; ell, 
16s, 6d. to 17s. 3d. per ton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I HAD a good opportunity this week of seeing the immense 
volume of coal lee wakan on the Taff Vale line and the con- 
necting, and in many places competing, railways. One feature in 
some quarters was the great increase of small coal, showing the 
demand that exists for this class of coal, principally small steam. 
It would be a long list to give the names of the principal freighters 
of large steam, all, evident at a glance, of the first quality. Ever 
since the settlement of the dispute there has been a marked exhi- 
bition at docks of large tonnage. This week, amongst a large 
number of shipments from Cardiff of coal to France, Hamburg, 
and Rio, 7300 tons went to Genoa, 4300 tons to Gibraltar, 4300 
tons to Brindisi, 3300 tons to Las Palmas, 3600 tons to the Persian 
Gulf, 7750 tons to Port Said, 3900 tons to St. Vincent, and 2340 
tons to Cronstadt. 

Swansea coal shipments have been exceptionally large. Last 
week the total was 55,582 tons, together with 10,250 tons patent 
fuel. Newport also well maintained its average. 

Large buyers of coal are evidently of opinion that high prices 
are to prevail. I hear that the agents of one of the chief railways 
in France have accepted the tender of the Cambrian Coal Company 
for delivery of 24,000 tons of large steam coal, delivered over 1901, 
and 72,000 tons small steam delivered between 1901-3. The c.i.f. 
price for large is stated to be 24s. after deducting freight. Small 
is between 14s, 3d. and 14s. 6d. Another large quantity has been 
arranged for over the first quarter of the new year at 26s., and 
about 36,000 tons small, over 1901, at 15s. 

Mid-week there was a complaint on ’Change of insufficient 
tonnage, but every day is rectifying this, and every port around 
the coast bears evidence of the rush for Welsh coals. At Cardiff 
this week the ill-fated Spanish steamer which came to grief under 
Penarth Head and “broke its back’’ last spring, is now being 
broken up. 

Mid-week on ’Change, Cardiff, the prevailing opinion appeared 
to be that steam coals, large, were neneeny, but that the prices 
of smalls were easing a trifle. Inquiries for house coal are on the 
increase, and for this class of coal business is setting in steadily. 
Latest prices, which I have no doubt will be awaited with interest 
all over the country, are as follows :—Best steam, 29s. to 30s.; 
best seconds, 26s. to 27s.; good ordinaries, from 22s.; drys, 25s. to 
26s.; best steam smalls, 13s, 4d. to 14s.; seconds, 12s, 6d.; Mon- 
mouthshire, 24s, to 25s.; seconds from 22s, 6d. to 23s.; best house 
coal, 26s. to 27s.; No. 3 Rhondda, large, 22s.; brush, 18s. to 19s.; 
smalls, 15s. to 16s.; No. 2 Rhondda, 18s. 6d. to 19s, 6d.; through 
and through, 15s. 6d. to 16s,; smalls, 12s. to 13s. 

Swansea closing prices :—Anthracite, finest hand-picked, malt- 
ing, 27s. 6d. to 28s.; second quality, hand-picked, 24s, to 24s. 6d.; 
best large, according to quality and selection, 22s, 6d. to 23s. 6d.; 
red vein, or similar large, 19s. 6d. to 20s.; rubbly culm, 11s. 9d. 
to 12s. 

Steam coals, large, 23s. to 27s. 6d.; seconds, 20s. to 21s. 6d.; 
bunkers, according to quality, 17s. to 18s, 6d.; small, 13s. 6d. to 
158. House coals, No. 3 Rhondda, 19s, 6d. to 20s.; No. 2 Rhondda, 
Se o 17s. 6d., all delivered f.o.b. Swansea cash, thirty days 
ess 2}. 

Patent fuel continues in free demand. France, Spain, Russia, 
Italy, and Austria are large buyers. Cardiff prices are 26s, 6d. to 
27s. Swansea latest, 23s, 6d. to 25s, Coke remains the same at 
Cardiff, there being a strong home and foreign business. Swansea 
prices are:—Best furnace, 31s, to 32s. 6d.; best foundry, 40s. to 
42s. 6d. Pitwood at both ports is now from 21s. to 22s. Prices 
remain somewhat steady. ) ea cargoes continue to arrive from 
France and Spain, and 5000 loads came into Newport this week 
from with 380 loads from Hennebont. 

The importations of steel and pig iron during the past week 
have been numerous ; 200 tons steel billets have come from Liver- 
pool, 118 tons scrap steel from London, and the first consignment 
of importance has been received from Philadelphia in the form of 
2222 tons steel sheets. Swansea has received 800 tons of steel 
billets. In pig iron large quantities have come from Millom— 
1060 tons in one cargo—and important consignments from White- 
haven. In all Swansea imported 655 tons pig iron. One export 
this week from Cardiff vi4 Swansea was 389 tons of ship-plates for 
Rotterdam and Amsterdam. 

A good deal of business continues at the large steel works on 
the Hills and at Cardiff. For rails there is a strong demand ; bars 
are quieter, and interest is centred on the American importations, 
which are causing anxiety. I note that my quotations from lead- 
ing ironmasters concerning the ruinous effect of Free Trade as 
opposed to Fair Trade, as shown by these steel imports from 
America, have been widely copied by contemporaries. On 
’Change, Swansea, this week it was stated that American bars 
were arriving daily, and having an effect on local make. Influen- 
tial members complained strongly, and protested that an import 
duty should be imposed, so as to protect the large interests in- 
volved in the steel and allied trades, which were threatened 
with ruin. In the pig iron market, as I stated last week, the 
corner in Scotch warrants is at length ended, and the prices now 
quoted are more in harmony with other grades. The market was 
stated to be receding, and lower quotations are being made. 
One cause of this is lessened consumption, due to the famine 
prices of coal, which are having, as may be surmised, a very in- 
jurious effect all round. 

While colliers and coalowners are —— a large harvest, the 
high prices of coal and coke, coupled with the active competition 
of northern ironmasters, and that being developed by the 
Americans, cause a good deal of anxiety in Swansea and district. 
During last week a couple of mills were idle at the Beaufort Works, 
and all at the Foxhole and Cardonnel Works. At the latter the 
stocks have been worked off. Messrs. Thomas, of Cwmfelin and 


Cwmburla, have twenty mills in full drive, and are buying 
American bars freely. eir consumption is 800 tons of bars per 


week. 

The demand for local materials was stated on ’Change to be 
fairly good. In the district eighteen steel furnaces were melting 
regularly all the week. Work at Mannesmann is , also at 
the Crown, Pithers, Dilwym, and Swansea Vale furnaces, All 
foundries busy. : 

The tin-plate make last week was limited to 47,779 boxes. 
— were large—66,577 boxes, Stocks now remain at 130, 

The copper trade is brisk, and stay, ne regarded as “tae 
7 — of ore came in from the Cape last week, and another 
rom Chili. 

Closing iron and steel quotations, &c., Swansea, this week, were 
as follows :—Glasgow <= iron warrants, 69s. to 69s. 6d. cash ; 
hematite warrants, mixed numbers, 79s. 6d. f.o.b.; Cumberland, 
according to brand; Welsh bars, £8 15s. to £8 17s. 6d.; — 
&c., at usual extras f.o.b.; sheet iron, £9 15s. to £10s.; stee 
sheets, £9 15s. to £9 17s. 6d., with the usual extras for the higher 


gauges. 
Bessemer steel and Siemens tin-plate bars remain ages 
finished black plate, big sheets for galvanising, ani 
anadas. 

Ternes, per double box, 28 by 20C., are at 27s. 9d., 28s. 6d., 30s. ; 
best charcoal, 15s, to 15s. 6d. Tin-plates, Bessemer steel cokes, . 
14s. to 14s.'3d.; Siemens coke finish, 14s, 3d. to 14s. 6d. ” 

Block tin, £131 15s. to £128. Spelter, £19 5s. Lead, £18. 
Copper, Chili bars, £73 5s. to £73 17s, 6d. 

ron ores, Tafna, 20s.; Rubio, 21s, 

The Tredegar Iron Company’s brisk development of its 
collieries continues, as the Rhymney line constantly bears good 
evidence, The directors intend calling an extraordinary gre 4 
in January to sanction the conversion of the existing B. stoc 
into £1 fully paid-up shares. This is regarded as a step in the 
right direction, and one likely to be imitated, as transferring in 
part the proprietorship of large industries from the capitalist to 
the operatives, and giving them substantial interest in their own 
establishments. 

Mr. Macaulay, the new manager of the Alexandra Dock, New- 
port, on his introduction this week to the Harbour Commissioners, 
stated that the company was considering schemes of some magni- 
tude whereby the port would benefit. The proposed harbour 
trust is still under discussion. A Taff Vale Railway meeting for 
the purpose of authorising the creation of £270,000 stock, new 
ordinary, or preference, and £90,000 debenture stock was held 
last week. e a oad now has power to expend a further 
sum of £655,129. he principal objects in view are Penarth 
dock improvement and Landaff Works. 

Most coal and iron stocks are firm. Rhymney iron, old, is at 
51s., Tredegar A at lls. Coal activity in the Principality is 
expected to lessen slightly in public importance in consequence of 
political movements. In one great centre Mr. Herbert Lewis, son 
of Sir W. T. Lewis, is to be warmly supported for the Merthyr 
Borough. < 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 13th. 


Tue industrial situation is improving. The latest crop returns 
just issued by the Government show promise of 508,000,000 
ushels wheat and 2,015,000,000 bushels corn and 800,000,000 
bushels oats. The estimated decline in wheat is 40,000,000 bushels, 
corn 175,000,000 bushels. The Texas cyclone has created great 
excitement in cotton, and prices have shot upward. All available 
cotton is being bought up. Reports from railroads indicate a 
decline in the earnings in the drought section of the North-west 
but an increase in traffic in other sections. The President’s letter 
of acceptance has made a favourable impression on banking and 
general business interests. It helps to focus the real issue on the 
financial flank. The banking, commercial, and general business 
interests are manifesting no small degree of disgust over the drag- 
ging into the mire of uncertainty every four years the standard of 
values. The people at heart are not opposed to the gold standard, 
but the sixteen million voters are pretty evenly divided politically, 
and they must fight about something. The gold standard is merely 
taken up because it is an old issue, and the people are accustomed 
to fighting over it. 

The iron and steel situation has not changed. On September 
20th the representatives meet in this city and agree upon steel 
rail prices for the coming year. This will be followed by contracts 
for large quantities, estimates for which vary from one million to 
two million tons. The prices of Bessemer pig and billets are not 
fixed, while they areas lowas buyers expected three months ago they 
would go. Purchasing is kept down to actualneeds. This applies 
to all things except structural material. Some orders recently 
booked extend over six months. An event of no small moment is 
the action of the Carnegie Company, which, with other large steel- 
producing interests, has combined to secure a fleet of Lake 
carrying steamers for use in the Atlantic trade during the winter. 
The estimate is that'in addition to the ten vessels just chartered to 
carry mill products to Europe, twenty-four more can be spared 
from the Lake service, and that 100,000 tons of material can be 
shipped in one collective trip. They will reach the coast, of course, 
by the Welland Canal. The coal shipping interests between Pitts- 
burgh and Chicago have been booking orders for European 
delivery. A large exporting firm has contracted for 1000 tons of 
coal per day to be exported at Newport News. 


NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal: Owing to the scarcity of ready tonnage, the market is 
a little easier, and especially for smalls. House coal keeps in good 
demand, and prices are very firm. Exports for week ending Sep- 
tember 15th were :—Coal, foreign, 62,456 tons ; coastwise, 
21,093 tons. Imports for week ending September 18th were :—Iron 
ore, 2000 tons; manganese, 3900 tons; steel sheets and billets, 
3222 tons; pig iron, 2244 tons ; old rails, 150 tons; pitwood and 
mining timber, 11,324 loads ; one cargo deals. 

Coal: Best steam, 23s. 6d. to 24s.; seconds, 21s. 6d. to 22s.; 
house coal, best, 22s.; dock screenings, 12s. ; colliery small, 10s. 6d. 
to 11s.; smiths’ coal, 17s. to18s. Pig iron, Scotch warrants, 67s. 9d.; 
hematite warrants, 79s. f.o.b. Middlesbrough, 
No. 3, 69s. 10d. Iron ore: Rubio, 19s. 6d. to 20s.; Tafna, 19s. to 
20s. Steel: Rails—heavy sections—£7 to £7 5s.; light ditto, £8 5s. 
to £9 f.o.b. Tin-plates, mer steel, coke, 14s.; Siemens—coke 
finish—14s, 3d. nominal. Pitwood: 21s. 6d. to 22s, ex - 
London Exchange Telegram: Copper, £73 ; Straits tin, £127. 
Freights: Firm. 


THE 


DurinG the past two and a-half years heavier rails have 
been gradually substituted for those previously in use on the 
suburban and main line systems of Victoria, in order to prepare 
for the more powerful locomotives now being obtained. Upon the 
suburban lines the = of the services rendevs the traffic 
very heavy, and the old 661b., 75lb., and 801b. ra ~ are being 
re laced by 100lb. rails, at a cost of £1600 per mue. To date 
25 miles of single line have been dealt with. the main long- 
distance lines—North - Eastern, Eastern, North-Western, and 
Western, as far as Colac, 400 miles of 801b. rails have been sub- 
stituted for the old and lighter rails, at a cost, including 1000 
— rs per mile, of £1350 a mile, and the work is pro- 


. 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE number of orders received during the 
week has been, on the whole,,but limited. Both 
in Rheinland-Westphalia and in Silesia the 
majority of the ironworks are in somewhat 
irregular employment, a ee cen and 
reserve prevailing in the different es, especially 
wi to forward business, Offers in raw 
and in malleable iron have been increasing, while 
demand shows a slight falling off against previous 
weeks, manufacturers being less inclined than 
ever to purchase largely, and so the tendency to 
weakness formerly noticed in prices for many 
articles has become more la in the course of 


A YEAR’S RAILWAY ACCIDENTS. 


AccorDING to Mr. F, J.S. Hopwood’s report to 
the Board of Trade upon the accidents which 


‘| oceurred on the railways of the United Kingdom 


last year, there were altogether 1240 persons killed 
and 7105 injured, by accidents in which the run- 
ning of trains or the movement of vehicles was 
concerned. The details of these totals are as 
follows :—From Accidents to trains, rolling stock, 
permanent way, &c., 14 killed, 693 injured; by 
accidents from other causes including accidents 
from their own want of caution or misdconduct, 
141 killed and 1457 injured. 

Killed. Injured, 


Servants of ies or contract 


last week. Current quotations for Siegerland | © Fro: idents totrains, rolling stock 
spiogeleison, 10 to 12 por cont. grade, is M. 110 ‘awn 196 
.t.; for forge pig No. 1, M. 90; white forge pig, | By accidents from other causes, in- 

- 92; and common forge pig, M. p.t. cluding accidents from their own 
basic, M. 89 p.t.; or misconduct 512 .. 4487 
oundry pig, No. hs ; and No, 3, M. 98 p.t. <4 
at works, In Westphalia forge pig fetches, asa 
rule, M. 2 p.t. more, while Luxemburg forge pig | Whilst passing over railways at level 
may be purchased at M. 80 p.t. Prices for scrap 
iron have shown a further downward tendency, | Tresp 189 
offers from and firms increasing and p attempting 
in quite an alarming degree; quotations va 
between M. 40 to M. 55, and M. 63 p.t., accord. | Perans on ‘business at stations and |) 
uality. Miscell , not included in any of 

rs have been in tolerably good call during the above Spherryhcy per are 19 


this week. and the last, but the position of prices 
is anything but firm in spite of the slight im- 
provement in demand, the mills trying to secure 
the few orders for immediate delivery that are 
offering at any price almost, and a falling off in 
quotations is the inevitable result of the under- 
quoting carried on by the different mills. Good 
merchant bars fetch M. 185 p.t., and angles are 
sold at M. 215 p.t., but makers do not hesitate to 
take less. Hoops are depressed generally, and 
the position of the girder trade is far from good, 
ae inquiries have come in a little more 
freely last week, but prices are decidedly inclined 
to weakness, and M. 145 to 150 p.t. is willingly 
accepted, dealers often consenting to take less 
than the mills ask. 

The sheet ‘trade appears to have been a trifle 
more busy this week than last, while the wire 
mills may be considered as being the worst off at 
present, home as well as foreign consumption 
remaining exceedingly limited; in fact, hardly 
any business was done on foreign account lately. 

A fairly active business was done on the 
Austro-Hungarian iron market, the improving 
tone of last week having in some instances even 
increased, and there was more firmness shown 
with regard to prices than had been noticed for 
many months. The iron foundries of Lower 
Austria have, at a recent meeting, resolved to 
advance the prices for foundry pie, partly on 
account of a strong rise in demand, but also be- 
cause they have to pay so much more for coke 
than formerly. Local consumers are purchasing 
freely, merchant iron and hoops and tires being 
particularly well inquired for. Full employment 
is reported from the machine and engineering 
trades. 

There has only been a moderate business trans- 
acted in the iron and steel industries of France 
for several weeks past. Prices are fluctuating, 
but the general tendency is rather in a downward 
direction. The outlook. with regard to future 
employment is somewhat dull. 

Both for raw and for finished iron the demand 
remains limited on the Belgian iron market. 
Sales of any importance have not been effected 
upon the week, and only a very small number of 
the ironworks can boast of being fully employed, 
the majority of the mills and foundries being 
content if they can keep up a fairly regular 
activity five days in the week. 

Coal and coke remain in vigorous demand in 
Belgium, and prices are exceedingly firm for 
engine as well as house fuel. 

It is reported from Charleroi that the workers 
in the glass industries have refused to accept the 
conditions offered by the owners of .the glass 
works, A number of the men intended going to 
America, but the American secretary telling them 
that sufficient employment could not for the pre- 
sent be procured, thirty of the best workers, 
with their families, left for Naples, having been 
fortunate in getting engagement at the Bruno 
Works there. 

Though in nearly all the Turkish provinces iron 
ore is to be found, there are-no blast furnace 
works nor manufacturing mr and the finished 
iron business is of the most limited description. 
Import to Turkey, both in iron and steel, is con- 
sequently of considerable igen, amount- 
ing, according to the Neue Weiner Tageblatt, to 
60,000 t. annually, value being about 184 million 
francs per annum, Import to Constantinople 
alone is on an average 20,000 t., worth 7°5 million 
francs per annum. Chief supplies come from 
Sweden and Belgium, while to England, which 
takes the first place in all other trades to Turkey, 
fall only 10 p.c., or 6000 t., worth about two 
million francs per annum. Austro-Hungarian 
import to Turkey shows about the same figures as 
the English trade; and in the German business to 
Turkey an improvement has been noticed of late, 
figuresnow being about the same as those of English 
and Austrian export. Formerly the iron works 
of northern France had been doing a strong 
business to Turkey, but they have long been 
—— to give way to the more successful 
Swedish and Belgian firms. Quite recently, how- 
ever, efforts have been made to regain the lost 
ground. Russian import to Turkey has not been 
of any weight hitherto, but the works are trying 
hard to improve and extend their trade to Tur- 
key from year to year. Besides railway and 
engineering requirements, iron bars and girders 
are the principal articles of export. The con- 
sumption in Constantinople increases strongly, 
and amounts to 3000 to 4000 tons annually, 
which are chiefly supplied by Belgium. e 
price for girders is 135 to 145 f. p.t. The yearly 
export in rs from Belgium to ‘key amounts 
to abou’ ‘53000 to 20,000 tons; the best sorts, 
10,000 to 15,000 t. annually, are, however, im- 
ported from Sweden. The 2000 to 2500 t. iron 
plates that are imported to Turkey are chiefly 
supplied by Belgium, while tin-plates, galvanised 
and corrugated: sheets, are almost exclusively 
imported from England. 


returned 100 persons killed and 12,050 injured from 
accidents that occurred on their premises, but 
which were notconnected with the movementof rail- 
way vehicles. Thus the total number of personal 
accidents reported to the Board of Trade by the 
railway companies during the twelve months 
amounts to 1340 persons killed and 19,155 injured. 

The total number of passsenger-journeys, exclu- 
sive of journeys by season-ticket holders, was 
1,106,691,991 for the year 1899, or 43,780,875 more 
than in the previous year. Calculated on these 
figures, the proportions of passengers killed and 
injured during the year 1899 were 1 in 7,139,948 
killed, and 1 in 514,740 injured. In 1898 the 
proportions were 1 in 6,947,131 killed, and 1 in 
568,402 injured. 

The number of passengers killed in train 
accidents was 14, which is a decrease as compa 
with the previous year, in which the number was 
25. These deaths were caused by five collisions 
and two derailments of passenger trains. The 
total numbers of deaths and injuries to passengers 
from causes other than accidents to trains reported 
in 1899 were 141 killed and 1457 injured, as against 
128 killed and 1238 injured in 1898. When all 
classes of accident on railways are taken into 
account, however, only 1 passenger is killed in 
7,139,948 passenger journeys, and only 1 in 
514,740 is injured. Season-ticket holders’ journeys 
are not included in these figures, because their 
number cannot be estimated. 

Of the accidents to passenger trains into which 
inquiry was held by the officers of the Board of 
Trade during 1899, no less than 13 were caused or 
contibuted to by the difficulties occasioned by 
foggy weather. j 


LAUNCHES AND TRIAL TRIPS. 

Cian Stuart, turret steamer; built by, W. 
Doxford and Sons, Limited, Pallion ; to the order 
of, The Clan Line Steamers, Limited, Glasgow ; 
dimensions, 355ft., 45}ft., 27ft. 3in. moulded ; 
to carry, 5500 tons deadweight ; engines, triple- 
expansion, 254in., 42in., 69in., by 48in. stroke ; 
constructed by, the builders; launch, Septem- 
ber 8th. 

LILY, steel twin-screw ferry steamer ; built by, 
John Jone and Sons; to the order of, the Wal- 
lasey Urban District Council ; dimensions, 160ft., 
42ft., and 11ft. 6in. moulded; to carry, 1800 
passengers ; launch, September 11th. 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


THE Hart Accumulator Company, Limited, 
Stratford, has secured the contract for the supply 
of storage batteries required by the Committee of 
Management of the Kensington and Notting-hill 
Electric Lighting Company. 

MM. DouERTY AND DONAT, engineers and con- 
tractors, 40, South King-street, Manchester, are 
the sole licensees for Great Britain for Zschocke’s 

tent water cooling towers, for cooling the con- 

ensed water from steam engines, 

Mr. Henry Eccres, B.Sc., and Mr. 
Charles Frederick Smith, Whitworth Scholar, 
have been respectively appointed to the posts of 
Senior Demonstrator of Physics and Senior De- 
monstrator of Electrica] Engineering at the South- 
Western Polytechnic. 

A. RANSOME AND Co., Limited, in consequence 
of the large increase in their business, have been 
compelled to remove their works from London to 
Newark-on-Trent, where they have erected work- 
shops and a foundry on a much larger scale than 
those in which they have hitherto conducted their 
business in Chelsea and Battersea. 

BLANDY BROTHERS AND Co., of 16, Mark-lane, 
advise us that they have just completed the 
erection of a patent slip at Las Palmas, 
Grand Canary, where vessels up to 230ft. in 
length and 17/ft. draught can be hauled up for 
scraping and painting. The slipway machinery 
was constructed by Day, Summers, and Co., of 
Southampton, on their non-fleeting wire rope 
system, so that a vessel can be hauled up within 
the hour, owing to there being no fleeting 
necessary. 

THE Admiralty has created an important new 
post in the dockyard staff, namely, that of elec- 
trical engineer, to rank next to the four chief 
assistant-engineers. To fill this post the Admi- 
ralty have choagn Mr. Louis J. Steele, M.I.E.E., 
late chief engineer to Messrs. Verity, and formerly 
assistant-engineer with Messrs. Johnson and 
Phillips. Mr. Steele received his training at the 
Technical College, Finsbury, under Professor 
Silvanus Thompson and Professor Perry, and 
carried off the certificate of the college in 1890. 
He will be attached to the dockyard staff at 
Portsmouth, 


THE PATENT JOURNAL. 
Condensed trom The IUustrated Official Journal of 


Application for Letters Patent. 


*,* When inventions have been “ communicated " the 
name and address of the communicating party are 
printed in italics. 


7th September, 1900. 
15,889. Recovery of Tin from Tin Scraps, T. Twynam, 
Egham, Surrey. 
15,890. Etecrric Connectors, 8. Beeton and 
M. Barr, Bowden, Cheshire. 
15,891. PNgumatic Tires, J. Fielden, Bradford. 
15,892. Fiurp Meters, H. H. Frost, Manchester. 
15,898. SreeRine of HorsELess VEHICLEs, J. Stephens, 


Staines. 
15,894. APPLIANCE for ScruBBING FLoors, F. T. Bond, 


Gloucester. 

15,895. RoLLER-BLIND Putteys, 8. Smith and H. Luke, 
Manchester. 

15,896. Markers for Recorpinc Games, A. S. Vale, 


irming 

15,897. Motor Venictes, R. T. Softley and F. J. 
Clements, te. 

15,898. Rest for PHotooRapHic Cameras, W. R. 
Brunton, East Twickenham. 

15,899. Means for SupPorTING Bicycixs, 8. Newbold, 
Birmingham. 

15,900. Newspaper Hotpers, L. Riemer, Paris. 

15,901. Square Levzts, F. Fontanella, Paris. 

15,902. Bottina or Lockina Wacon Doors, J. E. Cree, 


Glasgow. 

15,908. Brakes, C. R. and C. G. 
Gi , London. 

Tasies for CLorn, P. Higson, Man- 
chester. 

15,905. Hanpies for Saws, J. M. Thropp, 
Sheffield. - 

15,906. AppLIANcE for CLEANING Sitver, C. J. 
Vaughan, London. 

15,907. ELecrric Arc Lamps, F. Booker, London, 

15,908. SaAUSAGE-MAKING Macaines, H. C. Atkinson, 
Washington, U.S.A. 

15,909. Covers for VeHIcLEs, J. Mutch, 


15,910. CrusHina or Sirtina Macuing, W. Gardner, 


ndon. 

15,911. Hooks and Eygs, K. W. Groeschel, London. 

15,912. Hooks and Eyes, E. W. Groeschel, London, 

15,913. Hooks and E. W. Groeschel, London, 

15,914. Tip-cups for UMBRELLAS, E. W. Groeschel, 
London. 

15,915. GARMENT Fasteners, E. W. Groeschel, London. 

15,916. Brick Dix, C. Gordon, Hadleigh, Essex. 

15,917. PREVENTING TRAINS RUNNING Past SiGNats, G. 
E. Hoey, London. 

15,918. EtecrricaL PHask TRANSFORMATION, The 
British Thomson-Houston Company, Limited.—(4. 
D. Lunt, United States.) 

15,919. Rotary TRANSFORMING APPARATUS, 
The British Thomson-Houston. Company, Limited.— 
(A. G. Davis, United States.) 

15,920. Exxcrric Furnaces, The British Thomson- 
Houston Company, Limited.—(C. P. Steinmetz, United 


States. 

15,921. Exxcrric Curt-ovts, The British-Thomson- 
Houston Company, Limited.—(W. L. R. Emmet, 
United States.) 

15,922. Orr Presszs, J. Enoch, London. 

15,928. Brosnes for Wetrinc Paper, F. H. Tucker, 
London. 

15,924. Manuracturg of Om, C. Maitland, 


mdon. 
15,025. ComBinaTion Matcu-pox, A. M. Davies, 


on. 

15,926. PHotocRaPHic Apparatus, C. Howell, Bir- 
mingham. 

15,927. Suspenpine Sueets of Paper, N. Myrstedt and 
8. O. Olsson, London. 

15,928. Knickers or Boomers for Women, A. Collier, 
London. 

ManuracturRe of Cyanipes, J. Snodgrass, 


ndon. 
15,980. PRopucING CARBURETTED AIR, F. J. Lothammer, 


on. 
15,981. Putteys, C. H. Bicalky, London. 
15,932. ConcrEeTE G. L. Mouchel, London. 
15,9388. BrRoomHEAD FasTENnER, W. Jones, London. 
15,984. Boarps to PLovens, J. H. 
C. Hunter, London. 
J. W. Fowler, 


15,985. CLEANING Surps’ Bottoms, 
London. 
15, Ax x-box for Roap W. C. Page, 
mdon. 
15,937. Warp THREAD Gu1vE for Looms, A. G. Pelletier, 
mdon. 
15,988. Screw Presses, H. E. Pridmore, London. 


15,989. J. L. Tyler, London. 
15,940. Manuracture of Limestong, W. Schwarz, 


ndon. 
15,941. STRAM-SUPERHEATING APPARATUS, H. Higgins, 
London. 
15,942. Rorary Enoines and Pumps, 8S. B. Seidel, 
London. 
15,943. CaLcuLaTine Device, C. R. Leistner, London. 
15,944. Home Gymnastic Apparatus, A. Thibault, 


London. 

15,945. BicycLe Wueets, T. G. Jelly and T. Glenn, 
Birmingham. 

15,946. Drainer for 8S. Johnson, Fulham. 

15,947. Cyoigs, C. W. Prince, London. 

15,948. or Dryine Gratin, C. Mallinson, 
Live! 

15,949. Macutng for Maxine Cuarns, L. Bruckmann, 


Live 

15,950. Howpers, M. Hagen, London. 

15,951. Switch for TRaNsFormeRs, A. Schlatter, 
London. 

15,952. Bourers or Sirrers, P. Lafon, London, 

15,953. WATERPROOF TROUSERS PROTECTOR, J. R. Scott, 


mdon. 
15,954. Apparatus, D. McGregor, 
on. 
15,955. T1N-opENER, J. T. Williams, London. 
— Screw Stoprers for Borries, T. E. Lane, 
ndon. 
15,957. Inpuction Bosstns, C. Contal and P. Gasnier, 
London. 
_—, Eventnc Dress Vests, J. H. Wollersheim, 


ndon. 
15,959. ConN-HUSKING Macuing, J. Wittek, London. 


15,975. Covertne Composition for Borters, T. Smith, 


15,976, Ho1strnc Apparatus, H. H. Hillman, Derby. - 
CasH A. E. Jackson, Hudders- 
eld. 
15,978. Ratstne Liquips, J. Day, Wolverhampton. 
15,979. DgoDORISING Composition, R. H. Gurdon, 
Glasgow. 
15,980. Macuines for Makino Boots, H. A. Oldershaw, 


icester. 

Gznerators, H. Tod and R. Cotton, 
Stoke-on-Trent. 

15,982. TRansposina InstRUMENT, 8. G. Corringham, 
Hope, Derbyshire. 

15,988. Cream Separator, S. L. Roberts, Liverpool. 

15,984. Toots for Curtine Rivet Heaps, T. Brown and 
D, A. Wilbert, 

15,985. CoupLines for Veuicies, J. Clark, 


Southampton. 

15,986. Maxinc WaTerproor Parser, W. J. Ward, 
Manchester. 

15,987. Fasric for Printers’ Buanxets, F, Reddaway 
and Co., Limited, and G. Mack, Manchester. 

15,988. Drivinc APPARATUS for G. E. Allin, 


15,989. Lusricators, J. L. Grandison, 
Manchest: 


chester. 

15,990.. CLurcums, J. K. Macdonnald.—(The Singer 
Manufacturing Company, United States.) 

15,991. Burron-HoLE Macuing, J. K. Mac- 
donnald.—(The Singer Manufacturing Company, 

15,992, LaTHE Bros, R. and W. B. Lang, 2 

15,998. Expansion Packina Rina, C. A. Hinchliff, 
Leeds. 

Sypuonic Apparatus, C. F. Dixon, 

ndon. 

15,995. Enorve Pistons, M. Husbands, London. 

15,996. Consumina Smoke in Furnaces, D. Fickling, 
London. 

15,997. FREE-WHEEL Driving Mecuanism for CyciEs, 
J. Batty and E. A. Goldthorpe, London. 

15,998. Steam GENERATORS, J. Russell, London. 

15,999. PHorocrapuic Trays, W. P. Thompson.—{7he 
Bayerische Celluloidwaarenfabrik vormals A. Wacker, 
A. G., Germany.) 

16,000. Ex.ecrric Switcues, Veritys Limited, and W. 
R. Ridings, London. 

16,001. Frrg-oratss, J. I. Tinkler, Liverpool. 

16,002. Parmer, L. and W. H. Hacking, and J. Youle, 
Manchester. 

16,008. Percussion Firtna Gear, A. T. Dawson and 
G. T. Buckman, London. 

16,004. Brick Furnace Lixines, W. 8. Rawson and 
R. D. Littlefield, London. 

16,005. SteERING Motor Cars, E. Lundquist, London. 

16,006. VeLocirEpEs, H. W. C. Mitchell, New Barnet, 


erts. 

16,007. Corxino H. Lukey, London. 

16,008. Sarery-vatves, J. Hopkinson and J. Hopkin- 
son and Co., Limited, London. 

16,009. ApeaRatus for Mxasurina Larurps, G. B. 
Thomas, London. 

16,010. Packine MaTertaL, M. Raphael and-L. Elias, 
London. 

16,011. Couptisa Roap Veuicias, W. Fenemore, 


mdon. 
16,012. TreaTmENT of TaR Pitcn, L. Gaster, London, 
16,018. SzconpaRy BatrertsEs, C. O. Bastian, London. 
16,014. AtracHinc LeaTHER Soies to Boots, P. M, 
Matthew, Edinburgh. 
— Jorntina in Ramways, L, A. Farnet, 
ndon. 
16,016. Wrre Grip for Fences, R. W. Pearson, London. 
16,017. PeRFORATED MancER Troveu, W. J. Green, 


London. 
16. pew Locxine Stups, J. Lones and E. Holden, 
ndon. 
16,019. Door, R. Grimshaw, Worsthorne, near Burn- 


ey. 
16,020. Couptines for Raitway Wacons, G. J. Hone 


and A. Ils, London. 
GRAIN-CLEANING Macutines, J. Theodoroff, 
Londo’ 


mn. 
16,022. Device for Apvertisinc, T. Lumley, London, 
16,028. IncrEasING of Vessexs, O. Ahrns, 
Friedrichsort, near Kiel, Germany. 
16,024. Perroteum Souperine Lamps, J. V. Svenson, 
London. 
16,025. SotpERING Lamps, J. V Svenson, London. 
16,026. CHANGE-DELIVERY TILL, W. Ell, London. 
16,027. CoIn-FREED BILL1aRD Marker, L. G. Spencer, 


London. 

16,028. Enatng, A. J. Dudgeon.—(Société 
Anonyme J. Cockerill, Belgium.) 

16,029. Sketcu Book, H. W. Roberts, Newmarket. 


10th September, 1900. 


16,080. Stanp for Cooxinc Urensits, C. F. Clark, 
Wolverhampton. 
16,081. Brake Mecuanism for J. Marston, 


Limited, and J. Morgan, Wolverhampton. 
16,082. HexLomerer, C. Hawick, North Shields, 
16,038. Top Brxpines for Tennis Nets, H. Stat 


anc 

16,084. DouBLE-LINED Impression Tray, T. B. Place, 
we. 

Tax AtarM, C. Drain, Old 
ar! 


16,086. ENcIngER’s Waryino, F. Robinson and 
F. Middleweek, Crediton. 

16,037. Sprayine Sewace upon a Fitter Ben, 8. H. 
Adams, Harrogate. 

16,088. AppaRATus for Issuina Tickets, R. P. Link, 
Newcastle-on-Tyne. 

16,039. Screw Cap for Kerosine Trvs, C. J. Rhodes, 


Wakefield. 
16,040, Twistinc Yarns, J. H. and G. A. Craven, W. 
Moore, and J. Emmott, Keighley. 
16,041. Lares’ Hat-pin, W. H. Johnson, Leeds. 
16,042. Macuings for TREATING Fisrous W. 
B. Gray, Belfast. 
16,043. Prorectinc the ScREW-THREADED Ewnps of 
Tunes, D. and R. Shanks, Glasgow. 
Stons, A. Forbes, 


16,044. RevoLvinac ADVERTISING 
iw. 
16,045. MeTALLic Pacxina Rixos, W. Saunders, Kil- 
marnock. 
16,046. Construction of Tram Ratzs, B. H. Thwaite, 
London. 
es. Sxirts for Women, C. R. Blandford, Newport, 
on. 
16,048. Corks and PENING APPARATUS Com- 


BINED, J. Robinson, Ipswich. 
16,049. Exectric CommutTator Bars, The 


15,960. Firgproor Coatine, A. G. fu Guiseppe, 
on. 
Couptinos for RatLway Venicies, J. Willison, 
Lon 


on. 
15,962, Hortzonrat Coxe Ovens, F. J. Collin, London. 
15,963. Etevators, W. B. Sayers, London. 
15,964, WINDOW and Sasugs, J. Stumpf, 


London. 
15,965. Exxdrric Barometers, A. J. Boult.—(C. A. 
Miglioretti, Italy.) 
15,966. Testinc Gas Pipgs, P. Kowalsky, London. 
15,967. Cycie Lamps, R. H. Quine, Manchester. 
8th September, 1900. 
15,968. SzctionaL Topacco Pips, C. D. Miller and L, 
G. 8. Reynolds, 
15,969. CoMPRESSING tT into Biocks, J. Westaway, 
lon. 
= TABLE Sranps, J. Ralph and J. Titley, Bir- 


min 

Sranp, O. Jeffery, Nailsworth, Glos. 

Porato “Diccers, P. lemann, Kingston-on- 
mes, 

15,973. ORANGE or Lemon Peeer, L. Jackson, Pen- 


wortham, near 
15,974. CoIN-rrEED Gas Merers, J. Milne and H. 
O’Connor, Edinburgh. 


Houston Company, Limited.—(W. Le 
United States. The 

15,050. ConTroLLinc Crrcuits, 
Thomson-Houston Company, Limited.—(B. W. Rice, 
jun., United States.) 

16,051. Systems of Execrricat Distrisution, The 
British Thomson-Houston Company, Limited.—(C. 
P. Steinmetz, United States.) 

16,052. Systems of Execrricat Disrrisution, The 
British Th Housten C y, Limited.—(¢. 


P. Steinmetz, United States.) 
16,058. Fastener for Baos, L. Meyer, London. 
16,054, and AxLe Brarinos, T. 4 
16,055. Macntvery for “ Rassir Sxixs, T 
C. Mills, Dublin. 
16,056. of Musica InstrumMEnts, C. Eldred, 


London. 
16,057. Ou Fiiters, C. E. Lefebvre, London. 
16,058. for VeHIcLEs, A. be 
16,059. Disc Macutnes, A. and H. Roberts, 


mdon. 
16,060. ALBUMEN and Extract of Mzar, G. 
Deycke, London. 
Axiz with Srep Firrines, H. G. E. Dobson, 


on. 
16,062. Tap or Piua Wrap, A. A. Blake and W 
Wright, London, 


In addition to the above figures, the companies a - : 
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16,068. Hotpgrs for Document Fives, A. G. Brookes. 
—({The Library Bureau, United States. 

16,064. AuToMATICALLY CHARGING AccUMULATORS, B. 
Klein, London. 

16,065. Beatine of Lear Mera, F. Haenle, London. 

16, 066. Lavatory AppLiancgs, C. E. London. 

16, ,067. A. J. Boult. —(K. 
and Dr. 0. Poppe, Germany.) 

Devices Surps, E. E. Marchand, 


16, INLAID A. J. Boult.—(K. Klic and 
Dr. Poppe, Germany.) 

16,070. tees Reoisters, F. W. Baynes and F, 8. D. 
Scott, London. 

16,071. Eco Wausks, W. H. Craven, London. 

16,072. Proroarapuic Sautrers, G. C. Marks.—(N. A. 
Cobb, New South Wales.) 

Are Suips, C. Stanley, London. 

16,074. SYPHON-FILLING DevIcEs, States 
‘Aérating Fountain Company, 

16, ExpPosuRE Boas, R. J. Hagey, 

maon. 

16,076. Scissors, R. E. Gardiner, London. 

16,077. Gas Generators, H. Poetter, London. 

16, 078. Money Boxes, Metropolitan Gas Meters, 
Limited, and J. D. Forster, London. 

16,079. FoLDING E. Thomassin, London. 

16,080. Force a Loo into the Water, KE. G. Sjostrand, 


London. 
16,081. Porrinc Rugostats into Circuit, C. de Kandé, 

mdon. 
— Reversine Switcn for Motors, C. de Kandé, 


naon. 
16,083. UMBRELLA Drarninas, W. Ruffner, 
London. 
16,084. TypEwritinc Macntnes, J. Felbel, London. 
16,085. Pyeumatic Toots, E. C. Meissner and P. H. 
Murphy, London. 
— Company, Limited, and W. J. Fielah house, 
ndon. 
Makino Mosaic Fioor-cLots, F. Walton, 
on. 
16,088. Apparatus for Dryinc Graty, R. Mucklow, 
ndaon,. 
16,089. Lusericatinc Pumps, A. G. Bloxam.—(The Firm 
A. Friedmann, Austria ) 
16,090. MrcuanicaL Musicat Instruments, A. H. 
Grunert, London. 
16,091. Rotary Motors, A. J. Boult.—(A. Lestrade, 
France.) 
16,092. AceTYLENE Gas Lamps, J. J. D'Alton, London. 


11th September, 1900. 
16,093. Device APPLICABLE to Toys, R. A. Kennedy 


London. 

Drawina Castes through Conpvits, E. Walsh, 

udley. 

16,095, AuToMATIC GRAIN GovERNoR, W. T. Bates, 
Nuneaton. 

16,096. Winp Screen for CarriaGk Windows, A. C. 
Snell, Saltash, Cornwall. 

7. DeracHaBLeE Hixapep Screw, G. Resevear, 

Southport. 

The “ Grirr” Cotiar, G. Roberts, Chester. 

16,099. Device for PLANTING CanpacEs, J. McDonald, 
Glasgow. 

INFLATING Tires, J. Fitzpatrick, 

16,101. Fruit GATHERERS, F. Moore, Birmingham. 

16,102. Avsuster for CYCLE Brakes, J. P. A. Smith, 

lton 

16,108. Garpen Hepor or Sarvs Trimmer, J. Shutt, 
Manchester. 

16,104 Preparation of C. J. Whit- 
taker, Liverpool. 

16,105. SPRINKLING Liqurps, C. J. Whittaker, Liver- 


poo 
16,106. Suor Ho for BLastino, T. Rasmussen, New- 


castle-on-Tyne. 

16,107. INTERMITTENT ENGAGING Devices, J. J. King- 
Salter, Coventry. 

16,108. Sprvninc Fryer, A. Rushworth, Miscenden, 
near Halifax. 

16,109. Preparine Fipres, E. J. Smith, R. Hewitson, 
and J. Day, Bradford. 

16,110. Uricisinc Waste Heat, G. 8. Snell, Saltash, 


Cornwall. 

16,111. Disinrectant Soap, G. Stecken and J. E. 
Gillon, London. 

16,112. Pneumatic Tires for Cycims, A. Black, 
Glasgow. 

16,113. Consrruction of VeuicLes, T. J. Cross, 


Jublin, 
16,1i¢. A D. K. Simpson, Newcastle-on-Tyne. 
16,115. Heat Economiser, J. B. Houston, Vancouver. 
16,116. Tires for Bicycies, B. Broughton, Ontario, 


Canada. 
16,117. SiagNALLIne on Raritways, F. B. Behr, Liver- 


16118. Prrgs with Jornts, J. Forsyth, Kelso. 

16,119. Drive Cuatns, C. E. Duryea, London. 

16,120. VARIABLE MEcHANIsM, F. G. Hampeon, 
London. 

16,121. Macutngs, B. Naumann, London. 

16,122. Etevator Mecuanism, C. L. Buddenbohnand 
W. Speer, London. 

Frre-gscapss, C. L. Buddenbohn and W, Speer, 

mdon. 

16,124. Scissor SHarpener, H. W. Wilshin, London. 

16,125. Tung for Corrin HanpLe Grip, C. H. Parsons, 
Birmingham. 

16,126. TRANSMITTING MACHINERY Motions, W. H. 
Waud, Tyersal End, Yorks. 

16,127. ‘DYNAMO - ELECTRIC Macuinges, The British 
Thomson-Houston Company, Limited.—(C. P. Stein- 
metz, United States.) 

16,128. ELectric ALTERNATORS, The British Thomson- 
Houston Company, Limited.—(Z. W. Rice, jun., 
United States.) 

16,129. DyNnamo-ELEcTRIC Macuines, The British 
Thomson-Houston Company, Limited.—(C. P. Stein- 
metz, United States.) 

16,130. Exectric Swircues, The British Thomson- 
Houston Company, Limited.—(Z. M. Hewlett and W. 
le R. Emmet, United States.) 

16,181. Re-SEATING CANE-BOTTOMED Cuarrs, W. Emmett, 
London. 

16,1382. Dratns, J. Edrick, London. 

16,133. Latcn for Doors, E. C. Massey, Brockley, 


Kent. 

16,134. ORNAMENTING Gass, A. Martyn, Kingston, 
urrey. 

— Lusricator for Motors, A. E. 8S. Craig, 


16,186. Curtain Rops, A. Norman, Sevenoaks, Kent. 

16,187. Suvutrer, H. P. Tattersall, 
London. 

16,138. SHanxs for Burrers, J. Lones and E. Holden, 


maon. 

16,189. Carriace Ax es, J. Lones and E. Holden, 
London. 

16,140. Humipiryine Corton, G. Brewer.—(G. Boccia- 
reli, Italy. 

16,141. Foo SIGNALLING 8, T. Andreasen, 
London. 

16,142. Saws, T. Evans, Loudon. 

16,143. Boots, A. E. Moore, London. 

16,144. Varyine Speep of Motors, G. J. Churchward 
and F. L. Wait, Swindon. 

16,145. Sweermnc Roaps, B. J. B. Mills.—(A. J. 
Reynolds, United States.) 

16,146. Makino PHonocrapa Recorps, T. A. Ediscn, 


London 

16,147. T. J. Ryan, 
London. 

16,148. ELECTRICALLY-PROPELLED VEHICLE, T. J. Ryan, 


ndon. 
VaRIABLE SpzeD Drivine Gear, T. J. Ryan, 
naon. 
16,150. Fire-gscapr, C. R. Harris, London. 
16151. Coartwa Paper with CARBON, F. Weeks, 
on, 


16,152. Furnaces, C. M. Bump, London. 
16,158. Pweumatic Hamer, A. von Hessert, 


don. 
16,154. Hats, N. Palacios, London. 
16,155. CastING PRINTING Routers, E. C. Baeck, 


mdon. 
16, GENERATING Powsr, P.-C. Rymartchewsky, 


16,157. FUEL Ixszctors, G. White, London. 

16, 158. Horsmsnogs, E. A. Wilcox, London. 

16, 159. Lirtina Maonets, E. B. k, 

16, 160. Crasps, H. H. Lake.{Improcements Manufac- 
turing Company, United 

16,161. MERcERISING YARN, W. | Lake.—{F. C. John- 
son, United States.) 

16, 162. Rar Supports, J. Skala, London. 

16, 163. Supports for the’ Mupovarps of VELOCIPEDEsS, 
C. W., F. H., and E. A. Bluemel, and R. J. Hickton, 
London, 

16,164. ExectricaL Mgasurine Instruments, A. C. 
Heap, London. 

16,165. Servietre Rives, F. W. Klever, London. 

16, and VENTILATING WINDows, E. Reiss, 


16, 167, Pavixo of Roaps, A. Metz, London. 

16,168. Sarety Apparatus for WINDOW “CLEANING, Ww. 
Smith, London. 

16,169. VENTILATING AtTracumeEnt, J. J. Van Pellecom, 


London. 
16,170. Pistow Packtine, 8. E. Kelsey, London. 
16,171. Expiosive Gas Exorne, H. Smith, London. 


16,172. Apparatus for Water, G. C. Fearn, 


London. 

16,173. WaTER-TUBE StgaM Boivers, R. B. Armstrong 
and A. J. Day, London. 

16,174. Counters for Bitttarps, C. J. Mayer, London. 

16, 175. Matrresses, H. Stumm, London. 

16,176. Mouse Traps, F. Groncinaun, London. 

16,177. Apparatus for CuTtinc Stone, F. M. McLarty, 
London. 

16.178. Courtine Venicies to Trains, A. H. Binyon, 


mdon. 
16,179. RaiLway SIGNALLING Apparatus, W. P. Mara, 
mdon. 
16,180. Apparatus for CoaL-mininoa, 8. Cuncliffe, 


ndon. 

. Packrna Fracite Articies, C. W. L. Flux, 
.ondon. 

16,182. Makino Wasuers, H. C. Hart, Liverpool. 

16,183. VoLaTiILisina Liquip HyprocarsBons, J. O. 
Brien.—(J. Julhe, United States.) 

16,184. ADJUSTABLE Matrresses, K. Schirm, London. 

16, 185. LaBets for Lucaacg, T. Awdry, London. 

16,186. Borris Stoppers, W. W. , London. 

16,187. Crornes Ling Hanogrs, T. W. Duffield; 
London. 

16,188. CoLLaR Stups, M. D. Rucker, London. 

— CrnperR Sirrers, A, and L, Myers, Birming- 

m. 


12th September, 1900. 
Treap, A. Lovell, Kingwocd, near 


16,191. TrrEs, R. de Cordova, London. 

16,192. Taitor’s Gavcr, W. H. Grove, 
London. 

16,193. Winpow Sasues, G. C. Brown, ow. 

Stoves for Hzatinc Purposgs, G. E. Wright, 
London. 

16,195. Reoxme Cuairs, E. E. Lord and M. A. Holmes, 
Bradford. 


16,196. Drawrna CorDED MarTEriALs, W. Bowden, 
Manchester. 
16,197. Rotary Encrngs, C. Tuckfield, East Molesey, 


Surrey. 

16,198. BicycLe Pump Carreigrs, G. E. Osmond, Bir- 
min gham. 

16,199. Diaweric SuGAR-FREE MiLk, E. W. Morris, 
Londoi 

16,200. — of Weavina Looms, F. Riddehough, 
Halifax 

16,201. Suevrers for Consumptives, W. Calway, Sharp- 
ness, 

16,202. 


Surrey. 
16,203. Pipe for CHEMICAL PuRPosEs, A. Young, 
@ 


os. 
VARIABLE Gear, A. Gray, Sutton, 


16,204. C. E. Lart, Live: 1. 

16, "205. or Spirroons, Stubbs, Sheffield. 

16,206. Device for EXTINGUISHING Firs, A. Davies, 
Birmingham. 

16,207. Stark Rops, Cope and Timmins, Ltd., and F. 
R. Baker, Birmingham. 

16,208. CycLes, J. Shovens and W. Barnett, Wolver- 


ampton. 
16,209. Rotter Burnps, R. J. Ross, Bootle, near 
ive > 
16,210. W. E. Hipkins, Birming- 
16, 211. Macutrnes, G. W. Jackson and E. O. 
Fearnley, Manchester. 
16,212. Fasteners for Boot Lacgs, D. 8. Semple, Glas- 
16.218, Manvracture of Livxs, A. G. Strathern, 
Glas 
16,214 APPARATUS for Opentnc Cans, A. G. Strathern, 


16,215. Pom Movers, W. Dewar, sen., and D. T. 


Dew: war, Dundee. 
16,216. Varyine Size of PortHoxgs, J. D. Hannah and 
ton, Shrewsbury. 
16, 917. Irnoxinc J. Liddle,—(Paragon 


Laundry ‘y and Machine Company, United States.) 
16,218. SepaRATING Woot from SKINs, W. P. Griffiths, 


Bradford, 
a Yarn, A. Speak and J. H. Sedgwick, 


‘ord. 
16,220. PuriFicaTion of Smoke, W. Wild and D. Rigby, 
Blackpool. 


ACHINE for Strincinc Begaps, H. Schartel, 
erin. 
16,222. Propucinc Metat Frames, H. Schiff, 
Glasgow. 
16,228. MACHINE Grinpinc Bgaps, J. Schartel, 
rlin, 


erman 
16,224. Ripine Sapp, C. E. Fleury, 
Cork. 
16,225. MgasurinG Evectricat Enercy, R. Kennedy, 
8. 
16,226. Coverinc Caves, I. L. Berridge and B. Kerr, 


ndon. 

16,227. PreseRvixc Pan or CooKING UTENsIL, C. 
Willson, ndon. 

16,228. ADVERTISING ORNAMENTS, &c., W. G. Pether, 
London 

16,229. Counts Luacacgand Doc Cart, A. Barnwell, 
Birmingha 

Waren H. and 8. H. Hawkins, 


16,231. Dorrtne in Cap-sPINNING Macuines, A. H.. 
Illingworth, London. 

16,232. AppLiaNce for AgRaTING MILK, J. A. Ellis, 
London. 

16,233. Makino for Pavinc Roaps, A. Metz, 
London. 

Fasteners for Fisu-pLates, E. Williams and 

W. Hughes, London. 

ToRPEDO-STEERING ApparRatvs, A. J. B. Body, 
London. 

16,236. Suction Drepcers, L. W. Bates, London. 

1G, 237. Lamps for Carrracgs, H. 8. Wood, London. 

16,238. APPARATUS, O. Schilzig. —(A. 
Y.-C. Mayal, France.) 

16,239. KgEPING CHILDREN in Enc iosep Space, 8. A. 
Hemsley, London. 

16,240. SIGNALLING Apparatus, W. P. Mara and E. H. 

ms-Hardy, London. 
16, Door-apsustinc Apparatus, T. Clements, 

16,242. Position of Suutrie Boxss, E. 
Edwards. —+(G. A. Falke and H. Hahn, Germany.) 

for Rixc Spryers, H, Bourry, 

jon, 


16,244. Groovine F. Langheinrich, M. Schu- 
Kretschmann, Liv 4 
eo LUBRICATING ROLLER BEARINGS, F. E. Drescher, 
vi 
16,246. ps for Fitters, C. Jost and A Pell, Liver- 


pool. 

16,247, Maxine Dyzxsturrs, R. B. Ransford.—(Z. Cas- 
sella and Co., Germany.) 

16,248. Portions of Watt Sockets, G. A. 

16,249. PNEUMATIC TYPE-WR: Soblik, London. 

16, Sypuons for AERATED H.V. R. Read, 


mdon. 

16.251. BorrLe Enciosures, H. A. London. 

16,252. CHAIN-MAKING APPARATUS, A asion and La 
Société générale du laminage annulaire pour la fabri- 
cation de chaines sans soudure, London, 

16,253. Puriryine AciD, E. Raynaud and 
7 Pierron, London. 

16,254. Maxine SuLpuuric Acip, E. Raynaud and L. 
Pierron, London. 

16, Gimtets, E. Phillips, Bir- 
ming! 

16,256. REGENERATIVE Furnaces, W. P. and G. B. A. 

Gibsons, Birmingham. 


18th, September, 1900. 


16,257. Rotatinc Szxsaws, O. E. Dobrée, Colwich, 
Staffordshire 

16,258. Soap RECEPTACLE, F. W. Warwick.—(F. Genevois 
and Sons, 

16,259. Motors, C. E. and J. A. Hyter, Kingston-on- 


racs. 
16,260. Lawn Tennis Marker, W. Eatherley, 


London. 

16,261. Hzatino Feep-water, E. Berry, Oxton, 
Cheshire. 

16,262. Saucer, F. W. Pickering, st Mon, 

16, 268. C. McCullum, Glausgo 

16,264. WaAGon and Tent, G. B. Winter and F. J. Stoh- 
wasser, London 

16, SIDE PATCHES for Boots and Suokgs, I. Taylor, 

effield. 

16,266. Cusnions for Binpina Books, G. V. Hutton, 
Manchester. 

16,267. Book B. Farrar and J. Walker, 
Birminghara. 

16, CYCLE-DRIVING MECHANISM, J. Hargreaves, 


ton. 
—. Loom Dosstgs, J. Ward and J. Ward, jun, 


ax. 

16,270. Domxstic Firep.aces or Heartus, W. H. 
Haslam, Keighley. 

16,271. Matrresses, C. R. Teasdale and J. F. Richard- 
son, Manchester. 

16,272. Fastentnes for Suirts, &c., J. Oliver, New- 
castle-on-Tyne. 

16,278. Pump Cups, A. J. Mason, Handsworth, 

Staffordshire. 


SusPENDING Lamps on T. L. Wilson, 


16,275. Suootina and Tarcets, T. B. Ralston, 
Glasgow. 

16,276. Benpina Tunes, T. B. Sharp, Bir- 
mingham. 

16,277. Exeiosives, J. Ftihrer, Berlin, Germany. 

16,278. Repatkinc V. C. Griffiths, Birming- 

m. 

16,479. PortaBLE Seat, C. M. A. Cuddon, 

16,280. ELevators, W. H. Croston, Mancheste: 

16,281. DispLayine Friezes in PATTERN-BOOKS, "A. W. 
‘Ainsworth, London. 

16,282. SupporTinc PHoTooRaPHic Cameras, R. W. 
Shipway, London. 

16,283. BicycLe Rest, B. 8. Andersson and C. V. 
Carlsson, London. 

16,284. RirLe Macazines, H. Harris, Congleton, 
Cheshire 


16,285. BAROMETERS, A. 8. Davis, London. 

16,286. INHALING APPARATUS, V. Facemaz, London. 

16,287, Rammers for OrDNANCE, A. Reichwald.—_(F. 
Krupp, Germany.) 

16, for Hancinc Curtains, P. Woithe, 

ndon. 

16,289. Inpuction Corns, H. W. London. 

16,29. Exectric C1rcuits, G. A. Campbell, London. 

16, 291. VatvE Reoutator, C. D. Abel.—(La Société 
‘Anonyme des Anciens Etablissements Panhard et 
Levassor, France.) 

16,292. SEPARATING Ionone and IanrHong, E. de Laire, 
London. 

16,293, Extectric Furnaces, J. Imray.—({La Société 
Elect ‘o-Metallurgique Francaise, 

— ere for Gas BuRNERs, A. Kerr, 


16,205. Keres and Savucepay, L. Jacobs, Cardiff. 
16,296. SHow-casEs, W. R. Kinnear, London. 
Dress-HOLDERS, G. R. MacIntire, London. 
6,298. BotrLe Stanps, D. 8. Douglas and J. Vigo and 
Limited, London. 
16, 299, ELECTRIC Switcn, E. Schulz, London, 
16,300. Pneumatic Apparatus, E. C. Morin, London. 
Sn Cow1, J. Orr and T. McCulloch, 
mdon. 
16,802. The Historyscope, G. W. Brown and G. R. 
Beaumont, London. 
16,308. MANUFACTURING ARTIFICIAL FuEL, J. A. Lewis, 
London. 
16,304. KircHen Ranogs, H. W. London. 
16,805. CHALKING Cugs, O. H. C. Ruttau, 
ndon, 
16, C. Schill and C. Seilacher, 
16, weet PREPARING ARTIFICIAL Stong, H. Seifarth, 


on. 
16,808. Switcnpoarps, C. Shore and C. Heap, Man- 
chester. 
SINGLE-AcTING STEAM J. 8. Raworth, 
ndon, 
16,310. Stgam Encines, W. M. Smith, London. 
Pires, J. Wigham and G. A. Bigham, 


ndon. 
16, TEXTILE Propvucts, F. Gebauer, 


16, 313. Prates, A. J. Boult.—(A. Fischer, 
Germany. ) 

16,314. CovERED VEHICLES, J. H. Jones, London. 

16,315. Cycce Huns, M. Pauligk, London. 


SELECTED AMERICAN PATENTS 


From the United States eo Patent-offics Official Gazette. 


652,798. Wincu- Mattson, New York, N.Y. 


—Filed March 2: 
Claim.—The with a hoistin, tus 
having two drums, of a winch-head on the s e ahaft of 


INN 


shaft, and connections between said means, whereby 
as one winch-head ‘is thrown into gear the other is 
thrown out of gear, substantially as set forth. 


654,356, Gas on Perroteum Motor, J. Rambaud, 
Lyons, France.—Filed a July 6th, 1899. 


with a pair a 
a pair of a m operating in 
said cylinders, pan each suitably connected to a 


poly arranged at an angle of 180 deg. with respect to 
each other and alternately operating, a valve casing 
secured to one end of each of the said cylinders, a 

drive shaft connected to said cranks, a Seriapanaatell 
valve mounted in each of the said casings and adapted 
to admit external air to said cylinders, means con- 
nected to said drive adapted for operating the 
said valve, a valve casing secured to one end of each of 


or 


the said cylinders, a spring-actuated valve operating 
therein i pted to automatically admit an poe 
sive charge to ona cylinders, a valve casing secured 
to one end of each of the said cylinders, a spring- 
actuated valve arranged therein and adapted to permit 
of the discharge of the burned gases aftcr the explo- 
sion of the said charge, means connected to said drive 
shaft for operating said valve, and a suitable igniting 
mechanism arranged in each of saidetylinders, sub- 
stantially as described. 


654, 382 W. Buckley, Sheffield, England. 
ed September 1st, 1899. 
Claim. ane combination of the piston-valve body 
having an imperforate plate at one end, perforations in 
the other end, and inward passages leading from the 


N Ney 


periphery of the valve between the perforated and 
perforate ends thereof, with a relief valve contro! 

the communication of said passages with the sai 
perforations, and a spring for pressing the relief valve 
outwardly against the inner ends of said passages. 


654,406. FEeep-ROLL For Mitts, D. D. 
Lewis, Lorain, Ohio.—Filed January 16th, 1900. 

Claim.—The herein-described feed-roll for rolling 

mills, having its surface provided with a number = 
narrow shallow cirdumferential grooves adapted 


catch the corner of an ingot or other piece being 
rolled, and separated from each other by relatively- 
wide smooth surfaced portions of substantially uni-° 
form diameter. 


APPARATUS FOR RAMMING CHARGES OF 
oR Guns, A. 7. Dawson, London, 
and J. Horne, Barrow-in-Furness, England.—Filed ° 

fe ming the ch; f hi 
‘aim.—Apparatus for ramming the charges of heavy 
turret or barbette guus, com ga e carrying . 
a rammer head having its stem connected to a chain, 
a sprocket wheel engaging the chain and connected 


by bevel to a hydraulic engine, a hydraulic . 
spring butte r for the rammer head, and a quing bolt 
ongagin the projectile cage, said frame being adapted 

down by a screw by hand, 
substan’ as and for the purpose set forth, 
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THE ENGINEER 


THE ASTHETIC PRINCIPLES OF NAVAL 
ARCHITECTURE. 
No, I. 

Latety there appeared a sentence in one of the art 
a stating that ‘‘ Sportsmen, like shipbuilders, had 

en left outside the art movement.”’ That ardent sports- 
men, as a rule, have little interest in art is, perhaps, a 
fact; but that shipbuilders should in art circles apparently 
be synonymous with Philistines is certainly somewhat of 
a surprise, though unfortunately there may be some 
ground for the assumption. There is amongst ship- 
builders, as amongst other engineers, often a great want 
of respect for matters of appearance. They are supposed 
to be questions of no importance whatever, to be left out 
of consideration altogether, or to be decided at random by 
individual whims. The same persons who allow their 
bag on matters of appearance4o be governed in this 
oose fashion will probably in other respects let their 
actions be guided te laws more or less strict. Now, if 
there is any one particular truth which modern know- 
ledge tends to prove, then it is the unity or consistency 
of all laws governing the world or universe. The same 
fundamental laws are found to hold good everywhere ; 
nothing is anywhere left to chance. It is, therefore, a 
highly irrational position to take up, to assume that in all 
ordinary matters we may be guided by certain principles, 
but that everything appertaining to questions of appear- 
ance may be withdrawn from this regulating Ae 5 seh 
without serious loss. The principles whereby men 
govern their actions should be the same whatever the 
matter under consideration may be; and the question of 
the sppeereine of things should form no exception to 
this rule. 

The first rule with regard to the appearance of things 
is, therefore, one which establishes a connection between 
those principles whereby we govern our actions in general, 
and those which we apply to questions of esthetics. It 
might be called the law of consistency. It simply 
provides for the appearance of things being in agreement 
with and subservient to the greater and more important 
things in life. In other words, it fixes the position and 
relative importance of wsthetic considerations. There is 
thus put a limit to the scope of these; but it does not 
follow that because they are subservient to others, they 
are of no importance themselves. The appearance of 
things will affect many directly by increasing consciously 
their enjoyment of life, and it will, therefore, affect their 
well-being. It is for that reason of great importance to 
them, but by far the most human beings are unconscious 
of the effect of appearance, just as they are in most cases 
unconscious of the effects of many of the conditions of their 
ag surroundings, such as unhealthy air or bad light. 

he direct effect of the appearance of things is, however, 
of practically the same importance, whether it be conscious 
or unconscious. Besides these more directly apparent 
reasons for the importance of esthetic considerations, 
there are others which, though more subtle, may still be 
of greater influence. They are of an indirect nature, 
and do not concern us here. 

The law of consistency is essentially one of truthfulness. 
There must be no deception in our structures, no dis- 
honest trickery in our construcéions, and no optical 
delusions such as the false representation of the material, 
by the painting and graining of iron or steel to look 
like wood. The perpetration of such outrages alike 
against good taste and common sense is, as Mr. Ruskin 
says, ‘a contemptible violation of the truth and a direct 
falsity of assertion respecting the nature of the material, 
which is, in the full sense of the word, wrong.’’* 

All structures and all objects have some purpose, and 
by the previous law it is essential that this purpose 
should, as far as possible, be apparent. Material struc- 
tures are acted upon by forces, and it is these which, in 
conjunction with the resistance of the structures, afford 
us means of judging whether or not the intended purpose 
is achieved. It is the balance between these applied 
forces and resisting forces which conveys to us an idea 
of fitness in the structure—that is, fitness as a structure, 
because there are two ways of looking at the purpose of 
an object. There is first the purely utilitarian purpose, 
which may be said to be accidental, as it has no direct 
connection with the object itself, although, of course, it 
forms in most cases the raison d’étre of the object or 
structure. Secondly, there is the purpose of the struc- 
ture as such, and this is the important one, as far as 
esthetic considerations are concerned. In a cathedral 
the utilitarian or accidental purpose of the structure is the 
forming of a shelter for a congregation; but the great 
primary object of the building, as such, is the resisting 
of the forces of gravity and wind pressure, and the first 
esthetic requirement is that the ability to do so is clearly 
shown. In a bridge the utilitarian purpose is the carry- 
ing of a roadway over a river or ravine; but the purpose 
of the bridge as a structure is to span a certain amount 
of space by an erection which shall be strong and stable. 

This principle of the appearance of purpose in an 
object is universal, and applies equally to the least 
instruments or tools and to the greatest engineering 
structures, to purely utilitarian things, and to objects of 
art. The appearance of the purpose of a structure is the 
great vital esthetic quality, the fundamental idea which 
must form the backbone of all other features of beauty. 
A building may have colour, form, and ornaments of the 
most beautiful kind ; if it.does not possess apparent 
stability and strength, it cannot appeal with success to 
our esthetic sense. The idea of purpose, where such is 
found, cannot be separated from that of beauty in the 
ordinary sense of that word, and it is impossible, if it 

* It should not be forgotten that the engineer and the naval architect 
have standards of beauty which are not always identical with those of 
the artist. To the late John Ruskin, everything connected with railways 
was horrible. But engineers can find one locomotive ugly, another 
beautiful. To the artist no photographs of machinery can be otherwise 
than abominable ; but the engineer can compare photographs with 
photographs, and find one beautiful and another ugly. It is not that the 
ks appreciation of the art of the painter, but because the 
ust be included the members of our 


were desirable, to produce a pleasing structure possessing 
only abstract beauty and showing no purpose. 

In deciding whether or not a structure is fit for its 
intended duty, we are consciously or unconsciously making 
use of acquired knowledge of natural laws. Tobe able to 
say whether or not a pillar is fit for its work it is essential 
that we should know something about its material, its 
tendency to crush or split, and it is also necessary that 
we should have some knowledge of the mathematical 
laws deciding the way in which it will deflect, or tend to 
defiect, under pressure. A knowledge of the material 
and mode of construction is, therefore, necessary for the 
proper appreciation cf any structure, as without it we 
can have no means of judging whether or not there is 
balance between the forces and the supports. 

Schopenhauer makes this clear whenshe says :—“ It is 
absolutely necessary, in order to understand the esthetic 
satisfaction afforded by a work of architecture, to have 
immediate knowledge, through perception of its matter, 
as regards its weight, rigidity, cohesion ; and our pleasure 
in such a work would be very much diminished by the 
discovery that the material used was pumice-stone, for 
then it would appear to us asa kind of sham building. 
We would be affected in the same way if we were told 
that it was made of wood when we had supposed it to be 
of stone, just because this alters and destroys the rela- 
tions between rigidity and gravity, and consequently the 
significance and necessity of all the parts, for these 
natural forces reveal themselves in a far weaker degree 
in a wooden building.” 

The knowledge of these physical laws is, like all know- 
ledge, a growth, which is gradually being extended from 
the simpler to the more complex cases. It is only those 
laws which are easily understood that can appeal directly 
to our perception ; and the applied forces and resisting 
agencies are in esthetic structures of a simple nature, such 
as can be seen everywhere on the surface of the earth. In 
a building, for instance, the balance between the contend- 
ing forces resolves itself into a struggle between lateral 
forces, such as wind pressure and gravity, as far as the 
stability of the structure is concerned, and a struggle 
between gravity, as represented by the weight of the 
material and the rigidity of the supports, when we 
consider the strength of the structure. In esthetic 
buildings the structure ought to show clearly the an- 
tagonistic spirit of the weight and power of resistance of 
the eens while the building at the same time serves 
its intended practical purpoves. Schopenhauer again 
puts this clearly when he says that ‘“ the one constant 
theme of architecture is support and burden, and its 
fundamental law is that no burden shall be without a 
sufficient support, and no support without « suitable 
burden.” In structures adapted to artistic treatment we 
are able to play with the material in order to bring about 
the above result. This we cannot usually do in the case 
of engineering structures, where the balance between the 
forces and the resistances becomes so much more com- 
plex; so much so, in fact, that the balance may not be 
appreciated, in particular in intricate mechanical con- 
structions, except to a certain extent by the specially 
trained. But although we have not the same liberty to 
play with the material as in the case of more favoured 
structures, we can make them of plain and efficient 
construction, and then we must leave them to afford 
such pleasure in contemplation as they may—aided, 
perhaps, by some slight ornamentation. We must in the 
first instance make them fit for their intended duty, be it 
small or great. A needle should have a round convex 
and smoothly-polished surface, that it may appear to be 
capable of passing easily and smoothly through the cloth ; 
it ought to be of stiff material, so as not to bend; the 
surface in way of the eye should be of a saddle-shaped 
form, that the thread may lie well in it. The Eiffel 
Tower should be so proportioned at each height that it 
may best be able to resist the pressure of the wind and 
the weight of its own material. Only when it is so 
designed can the contemplation of the structure afford 
us pleasure. 

Although we cannot always derive much satisfaction 
from the esthetic contemplation of engineering structures, 
there are cases where this is possible, viz., where the 
systems of the applied forces and of the resisting agencies, 
happen to be of an elementary or pr.mary nature, and 
where the structure is of some magnitude. The larger 
the object the greater its power of impression will be, 
because, although the small objects may possess height, 
length, breadth, depth, area, volume, weight, strength, 
or stability, which in the aggregate exceed that of the 
larger structure, yet these qualities are broken up, and 
thereby deprived to a large extent of their — of 
affecting us. Retaining walls, lighthouses, bridges, and 
ships possess in a peculiar degree the qualities above 
mentioned, as essential to a better esthetic appreciation. 
The retaining wall can exhibit the struggle between 
gravity and support. The lighthouse may do the same 
with the effect of wind pressure added. In bridges the 
struggle is again between gravity, support, and side 
pressure, and the esthetic value of the bridge is increased 
as the incidental aims—viz., the carrying of a road or 
waterway—are made subservient to the expression of the 
fundamental ideas of weight and support. In ships we 
may likewise give expression to the ideas of the con- 
tending agencies, viz., gravity, wind pressure, speed, and 
support. The more the effect of these general ideas 
outweigh that of the incidental parts, such as deck- 
houses, sails, &c., the better the appearance of the vessel 
will be able to afford us pleasure. 

The apparent fitness for purpose is clearly not only 
desirable in the main idea of the structure, but should be 
evident in all the details. These should each appear fit 
for their individual duty, showing that they are doing 
their part of the work of the structure as a whole, although 
subservient to the fundamental idea. 

Simplicity and directness are always desirable quali- 
ties in matters of expression, and they are so too in the 
question of the esthetic appearance of things. . Not only 
should the war between the contending forces be shown, 


but it should be shown in the most direct and siniple 
manner, because it will then be most readily grasped:by 
us, and therefore unconsciously most appreciated. In an 
intricate piece of machinery we may have all the propor- 
tions correct, .e., any one part is as capable of bearing 


the stresses thrown upon it as any other part, but the . 


complex nature of the forces prevents us from perceiving 
that it is so, and little pleasure can be derived from the 
contemplation of such objects. To the ordinary man 
they will merely appear bewildering, but the mechanical 
engineer, who knows the details, may derive a certain 
amount of satisfaction from the contemplation of well- 
proportioned machinery. Redundant structures gene- 


rally are objectionable from an esthetic point of view, on - 


account of the difficulty of estimating roughly by inspec 
tion the stresses in the various members. Simple 
structures are desirable where each part performs its 
plain duty and no more. The work of the individual 
member ought to be so clearly apparent that if it were 
removed we would expect the whole structure to collapse, 
which as a matter of fact it would do if constructed on 
this principle. A simple case of this sort is the stone 
arch or the built column. 

An example of the simplicity of form for a particular 
duty is the round column. A square pillar may, in par- 
ticular if made of wood, appear kes but it is only 
owing to the greater facility with which it may be made. 
Acting simply in the character of a strut, itis less efficient 
owing to its unequal lateral dimensions; and as these 
have no purpose connected with the object of the pillar 
as such, they are objectionable from an esthetic point of 
view. In bridge constructions the loads should be carried 
to their supports in as direct and bold a manner as pos- 


sible. A pure suspension bridge will have a pleasing and . 


graceful effect of lightness, combined with the idea of 
strength, if we are conscious of the tenacity of steel wire 
ropes. A plain girder will show the simplest way of con- 
necting its two points of support; and the arched bridge 
will appeal to us more in particular by its simple solidity 


and stability. The work or duty is in each case clear. . 


Immediately we try to add parts foreign to the main 
idea of the structure, or if we try to mix the designs 
or to combine any two or more of them, then the 


simplicity and directness is lost, and with it much - 


of the pleasure we found in beholding the structure. 
The Forth Bridge would have been more graceful 
had it not been a mixture of a girder and a canti- 


lever construction; the cantilever construction being . 


in itself of a too complex nature to be of a pleasing 
effect. It is meant to be supported at one end only, in 
which case it may be very graceful. The Tower Bridge 
over the Thames is also less fortunate from an esthetic 
point of view than it might have been, being partly a 
suspension and pertly a girder bridge. It is, moreover, 
further complicated by the movable flaps, which for 
esthetic purposes would be taken as an arch construction. 

The adoption of several kinds of material in a struc- 


ture always appears unnatural and adds confusion. An. 


iron girder bridge with stone copings looks absurd, for 
the simple reason that we know the impossibility of the 
two materials acting in unison; their natures are totally 
different, and they should be kept apart as far as the 
structure proper is concerned. There is, of course, 
nothing to be said from an esthetic point of view against 
the paving of an iron bridge with stone flags; these are 
in this case no part of the structure, they act merely as 
lining. Iron and wood ought in the same way never to 
be mixed in the construction of ships. In a wooden 
vessel we ought only to employ iron where it serves 
some special purpose, as in the case of bolts, &c. The 
scantlings required for wood being of necessity much 
larger than those for iron, it follows that these latter will 
appear bewildering if seen together with those of the 
former material, if they do- not actually appear thin and 
insufficient. In iron or steel vessels, on the other hand, 
the use of wood ought to be confined to places where if 
acts in the nature of lining, as on decks, in cabins, and on 
tank tops. 

Mr. Herbert Spencer has defined graceful motions as 
those which were performed with the minimum of 
exertion or with economy of force, and graceful forms he 
defined as those capable of such exertion. This would 


only make the term “graceful” directly applicable to. 


things capable of motion. Now, we can speak of graceful 
columns and graceful brackets, &c., and we may more 
broadly define graceful objects as those performing their 
duty with the minimum of exertion, whether. that duty 
be in connection with motion or not. Columns and 
brackets will then be graceful if designed so that the 
minimum of material is doing the maximum, of work. 
Objects complying with the third esthetic law as 
regards simplicity and directness in construction may 
be said to be beautiful if we, by that word, simply mean 
that they are well adapted for their intended duty, that 
the masses of their material are proportionately distri- 
buted so as to leave every part equally capable of doing 
its work. We may call the quality the objects then 
possess proportionate beauty. Gracefulness then be- 
comes a special case of this kind of beauty when the 
work of the structure is performed with economy of force. 


In most cases the economy of force is, of course, one of - 
weight, so that graceful structures usually are light. On 
the other hand, massiveness or heaviness in a structure * 
means more support than is necessary, though it does 


not necessarily imply bad proportions. 

“In laying down laws to guide us in determining 
proper appearance of artificial objects and structures, we 
may be guided by the appearance of natural objects. 


Not that these are beautiful in virtue of being natural. » 
They are so only on account of their complying with the - 


general laws regulating the pleasing appearance of things. 
They have arrived at that unerring compliance by evolu- 
tion, just as they have arrivéd at a physical state of 
efficiency in virtue of that,fact. They have gradually 
evolved such a fitness-for their purpose that they achieve 
their end with absolute simplicity and directness, This 
is particularly the case with plants and animals. The 
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trunk of the trees evolved a spreading of the roots at its 
base, in order that it may stand stable and carry the 
crown exposed to wind pressures. The form and the 
strength of the lion’s claws and the shape of the eagle’s 
wings are examples, which have become so familiar that 
they are considered obvious. These forms have, how- 
ever, only become perfect by the evolution of their fitness 
to meet their purposes. Being always perfect natural 
objects, will always possess proportionate beauty, and to 
say that a thing looks sebabl is almost the same as to 

n aiming at the proper appearance of our structures 
we can, therefore, ee no better guide than Nature 
herself. She can be trusted implicitly. Take the con- 
struction of a metal boom or mast, which must combine 
lightness with strength and stiffness. The ideal design 
for it will be found in the common reed. It is round, 
hence equally flexible in all directions, just what it ought 
to be; it is hollow, having all its material in a compara- 
tively thin shell, thereby obtaining the maximum amount 
of strength with the minimum of weight; it has solid 
cross sections at intervals to prevent collapse, just as we 
would fit in a hollow strut if lightness was the only object. 
Its outward appearance between the knots is simply that 
of a mathematically round and straight cylinder, with the 
fibres of the material exactly parallel to the axis, just the 
arrangement which provides the ideal pillar, mast, or strut. 
The principle of the construction of an iron or steel 
vessel’s hull may be learned from the arrangement of a 
beetle’s body. The structure of the vessel must, like that 
of the beetle, consist of a strong sbell with a backbone and 
and a system of stiffening ribs. In other respects a ship 
should possess some of the character of a sea bird, and 
some of that of a fish. But it should be remembered 
that the ship is neither a fish nor a bird, and it would 
consequently be unnatural to try to make her identical 
in appearance with either of the above types, or 
even to adopt literally points from both. We cannot 
slavishly copy the construction of any living animal, as 
in so doing we should always be unnatural, because after 
all we can never produce a living structure. Just to 
what extent we may borrow our designs from animals will 
always depend on circumstances. The lower the animal 
the closer we may go in our imitation. In the vegetable 
world we may follow the models still more closely, as was 
seen in the case of the reed. 

Although we may not always be able to find an exact 
pattern for our design in the natural world, still, if we 
always follow the principle of adopting the simplest con- 
struction, then we shall be following Nature’s own 
methods, as she never adopts any roundabout ways in 
gaining her ends. 


THE IRON AND STEEL INSTITUTE IN PARIS. 


On the second morning of the meeting, Wednesday, 
September 19th, the proceedings began with the reading 
of a paper by Mr. Ernest F. Lange, on “A New Method 
of Producing High Temperatures.” This gave an account 
of Dr. H. Goldschmidt’s method of producing an intense 
local heat by the combustion of an intimate mixture of 
aluminium and a refractory metallic oxide, which the 
author, together with Mr. H. Cooper, of Vickers, Sons, 
and Maxim, had investigated at the works of the 
Thermo Chemische Industrie Company at Essen. The 
reducing power of aluminium has been known for many 
years, and has been applied to some extent in different 
ways, notably by Green and Wahl, of Philadelphia, for 
the production of pure manganese by dissolving man- 
ganese oxide in melted cryolite and adding metallic 
aluminium to the pure mass. Mr. R. A. Hadfield also 
made some experiments on the production of pure iron 
by the same reagent. 

In these, as in all other cases, the operation has been 
performed in crucibles heated in coke furnaces, with the 
result that the reaction has generally proved unmanage- 
able ; but by the Goldschmidt method all that is neces- 
sary is to place the mixture of aluminium and the oxide, 
which may be supposed to be ferric oxide, in a cold 
crucible lined with magnesia, and to start the combustion 
by a pinch of an igniting powder containing magnesium 
and barium peroxide, which is lighted with a match. 
This starts the combustion, which is exceedingly vivid, 
the heat developed by the reaction which takes place 
according to the following equation :—Fe,0, + Al, = 
Al,O; + Fe,—being sufficient to melt both the reduce 
iron and the alumina slag formed, and to raise them to 
a temperature estimated by the Wiborgh thermophone at 
2900 to 3000 deg. Cent., or about a thousand degrees higher 
than that of the hottest stage of the Bessemer blow. 
When the combustion is started fresh quantities of 
the mixture of oxide and aluminium are added, 
and the operation goes on until the crucible is filled, 
which is done in a very few minutes. The principal 
metallurgical applications of the method have been in the 
production of manganese and chromium without carbon, 
which are now made on a considerable scale for steel 
makers’ use, both at Essen and at S. Michel de 
Maurienne in Savoy, the chromium being employed in 

1aking chrome steel for armour plates and armour- 
piercing projectiles. The manganese without carbon, un- 
ike high ferro manganese, does not disintegrate in the 
air, and is particularly suitable for making manganese 
bronzes and brasses, and as a substitute for magnesium as 
a deoxidiser in nickel casting. Other alloys obtained by 
the method are ferro titanium, with 10, 20, and 25 per cent. 
of titanium and ferro boron, with 20 to 25 per cent. of 
boron, both being free from carbon. Many of the more 
difficultly reducible metals, such as tungsten, nickel, 
cobalt,and molybdenum may similarly be obtained from 
these oxides, but there is one notable exception, namely, 
magnesium, the heat of formation of magnesia being higher 
per cent. than that of alumina. 

Another application which more particularly formed the 
subject of the paper is the use of the heating effect pro- 
duced by the oxidation of aluminium for welding pur- 


poses, and for this the most effective and economical 
source of oxygen is that contained in iron oxide. The 
operation is conducted by pressing together the two ends 
of the bars or other pieces to be welled, which are then 
surrounded by a thin packing of sheet iron, leaving a 
hollow space as a mould for the molten metal around the 
bar, which is supported by a backing of moulding sand. 
The aluminium iron mixture is then burnt as described, 
and the intensely hot molten contents of the crucible are 
ured into the space round the pieces to be joined. The 
rst effect of the contact is to chill a thin coating of the 
molten slag on the surfaces of both the metal and the 
moulding box, so that metallic contact is prevented, 
although the enclosed mass is brought up to a high tem- 
perature. When this is considered to et reached a 
welding heat pressure is put on the bolts, clamping the 
section of the mould together by screwing up the nuts, 
which is maintained until the mass has become solid, 
when the mould is removed and the enveloping 
ring of reduced iron and slag is broken off,-leaving the 
two pieces perfectly joined. For this purpose the heat 
required is considerably less than is necessary in reducing 
chromium or manganese oxide, and therefore the action 
may be rendered less violent, by diluting the iron oxide 
with inert substances, such as sand, lime, or magnesia. 
Mixtures of this class have been patented under the names 
of Thermite P for welding purposes, and Thermite R for 
producing pure iron or steel at the highest possible 
temperatures, when it is desired to mend up defective 
castings or broken teeth in pinions, or the like. The 
author then describes the method of welding together 
lengths of tramway rails. A good joint having been 
made between the ends, strong clamps were attached to 
the rails, about 10in. from the joint on either side and 
connected together by a pair of bolts and nuts. The sheet 
iron mould was then placed around the part to be welded 
and heavily packed with fire-clay behind. The reaction was 
then started in a crucible taking about 33 lb. of Thermite P, 
and continued for about two minutes, when the contents of 
the crucible were poured into the mould, taking care that 
the slag made the first contact with the cold metal. 
After about another two minutes, when the rail ends were 
judged to be sufficiently heated, a few turns of the nuts 
were given on the tension bolts to effect the weld. When 
this is done the solidified mass can be knocked away by 
a light blow with a hammer, or what is better. it may be 
left for some time to effect more gradual cooling. The 
iron moulding box is very slightly altered, and can be 
used again several times.- In this application the matter 
is of considerable value in joining the rails of electric 
tramways so as to ensure better metallic contact than 
can be obtained by copper bands in connection with fish- 
plate joints, and in point of cost it is considered to com- 
are favourably when the cost and maintenance of the 
latter is taken into consideration. Having regard to the 
very remarkable results already obtained by Dr. Gold- 
schmidt, it is possible that for the future the value of 
aluminium will be found to be less in its metallic proper- 
ties than in its use as a power accumulator of the highest 
efficiency. 

In connection with this paper the author had, with the 
co-operation of Dr. Goldschmidt and his assistants, 
arranged a series of practical demonstrations of the 
process in the meeting room. These included the welding 
of tubes, both in horizontal and vertical positions, the 
joining of tram rails and the mending of broken castings, 
the objects, with their moulding boxes in position, being 
supported on iron tripods placed upon layers of bricks 
with a sand packing. Unfortunately, however, in making 
the first heat upon a horizontal pipe, a second crucible 
full of the metal was used, and the heat proved too much 
for the mould, which melted through and allowed the 
contents to escape on the oak parquet floor, which, 
although covered with sand, was not sufficiently protected 
against the heat and took fire, and although the flames 
was soon extinguished, the risk was sufficiently great to 
prevent the experiments being further continued, and the 
paper was brought to a somewhat premature conclusion. 

In the discussion that ensued, Mr. Stead inquired 
whether the metals obtained by this method of reduction 
were free from aluminium, but this point has not as yet 
been investigated. Mr. E. Riley, alluding to the curious 
odour, resembling that of arsenic, emitted by the man- 
ganese exhibited, called attention to the fact that arsenic 
was always present in ferro-manganese and spiegel. The 
odour in question, however, seems to be that of a volatile 
hydrocarbon like acetylene, due to some unstable metallic 
carbide produced in the reduction. Mr. Lenore Foster 
asked if aluminium turnings could be used, but was told 
that the powdered form was essential. The President, 
in closing the discussion, mentioned an interesting fact, 
namely, that although the temperature at which the 
reaction begins is low, it is not constant, but is found to 
vary with the different metallic oxides treated, when a 
thermo couple is placed in the mixture before ignition. 
He had not been successful in reducing all the oxides 
that he had tested, having failed to obtain a coherent 
mass with uranium and also with titanium. In the latter 
case, the result was complicated by the effect of the air, 
titanium having an extreme affinity for nitrogen, and 
giving a nitrate rather than the pure element. 

The second paper by Messrs. G. Melland and H. W. 
Waldron, on the ‘ Influence of Aluminium on Carbon in 
Cast Iron,”’ records the result of a research made with 
the view of determining the amount of aluminium neces- 
sary to be added to cast iron to induce a maximum sepa- 
ration of graphite when the metal, a white Swedish 
charcoal pig, is as free as possible from silicon and other 
foreign substances, and also the effect produced by slow 
and rapid cooling upon the condition of the carbon in the 
metal when the latter contains aluminium in varying pro- 
portions between 0°02 and 12 per cent. The results 
showed that when the casting is quickly cooled there is 
practically no separation of graphite with less than 0°23 
per cent. of aluminium, but above this point there is a 
rapid increase, reaching a maximum of about 3 per cent. 
of graphite with 0°527 per cent. of aluminium, which 


remains fairly constant up to 1°78 per cent. of aluminium. 
With further additions there is a gradual decrease, until 
with 4°8 per cent. of aluminium the alloy contains even 
less graphite than the original pig iron. There is also 
an absolute loss in the total carbon contained when the 
aluminium exceeds 2 per cent. In no case, however, is 
the whole of the carbon represented as graphite, about 
0-9 per cent. remaining in the combined state. The 
action of aluminium in this respect is much less power- 
ful than that of silicon, and it is probable that the larger 
graphitic transformation obtained by W. J. Keep, who 
found that the metal became softer and greyer up to 
4 per cent. of aluminium, was causcd by the silicon con- 
tained in the ferro-aluminium which was used in his 
experiments, while the authors used metallic aluminium 
with only about 1 per cent. of foreign matter, which was 
principally iron. The structure of the high alloys is com- 
paratively uniform, which seems to indicate that the 
mass of the metal consists of a double iron-aluminium 
carbide with less carbon than Fe,C. It was also found 
that 0:25 per cent. of aluminium produced a considerable 
reduction in hard , the resistance to crushing being 
reduced from 101°2 to 42°5 tons per square inch. The 
metal had, in fact, the properties of a good soft foundry 
iron, and further additions of aluminium up to 3°8 per 
cent. do not increase its softness. 

In discussion, Dr. Stansfield thought that the graphitic 
separation was prevented by the intermediate action of 
silicon and aluminium, and that the point could not be 
settled in the manner proposed by the author. Dr. 
Dudley alluded to the difficulty caused by occluded 
oxygen, and this point was further dwelt upon by Mr. 
Snelus, who considered that the investigation of the 
method of occurrence of occluded oxygen in steel 
was a matter that was far too much neglected, having 
regard to the serious modifications in physical characters 
that could be traced to this cause. Mr. Hadfield gave an 
account of some experiments that he had made on the 
removal of carbon from manganese steel by aluminium 
and silicon. A spiegeleisen containing 4°80 per cent. 
carbon and 18°5 per cent. manganese, when melted with 
aluminium, was reduced to 0°98 per cent. carbon and 
11°73 per cent. manganese. The action in the removal 
of combined carbon was, therefore, very considerable, 
while the manganese was but slightly changed. 

The third paper on “ Suggestions for the _ Improvement 
of Rolling Mills,” by Mr. Louis Katona, of Resiseza, Hun- 
gary. was read by the Secretary, as the author, although 
present, was not sufficiently practised in English to 
venture on presenting it to the meeting himself. This, 
as the name implies, is essentially suggestive, and is 
intended to provide means for diminishing the waste of 
power caused by running rolling mills idle, as under the 
present system the length of time occupied in actually 
passing ingots or bars through the mills is only a small 
portion of that during which they are actually at work. 
The author’s principal remedy for this seems to be in 
reducing the grooves in each pair of rolls to a single one, 
and mounting each pair on its own housing with an in- 
dependent motor, preferably an electric one. The rolls 
approximate to discs in form which are keyed on to steel 
shafts which have the driving gear, a worm wheel or 
pulley belt, attached on one side. An illustration is 
given of a mill intended to roll joists 43in. deep 
from roughed slabs of 6in. by Tin., weighing 815 lb. 
each. This includes ten stands of single grooved rolls 
placed in the same axial line, the work being shifted 
from one roll to another by roller-feed tables, partly 
with straight line traversing motion and partly pivoting 
about centres at some distance on either side of the mill. 
Among the advantages claimed for the system proposed 
are the following :—The necks or bearings of the rolls will 
last longer owing to the reduction in the ratio of unloaded 
runs and to the reduction of pressure on the bearings, 
and they will not be exposed to the shocks and impact 
caused by loose couplings. Saving in lubricating cost 
may also be expected, as a better type of lubricator can 
be used in place of the present rough-and-ready method 
of oiling or water cooling, while the breakages due to the 
use of loose couplings will be entirely avoided. Very 
little was said in discussion on this paper, as the feeling 
of the meeting was no doubt accurately expressed by Mr. 
Martin, who thought that a speculative paper of this 
kind should have been in the hands of the members 
earlier in order to allow of the consideration of the pro- 
posals put forward. Some of these are undoubtedly 
ingenious, but without more detailed consideration it 
would not be easy to say whether any great saving could 
be effected by such a system. The construction of the 
roll bearings and bearings which are built up of several 
pieces connected by sixteen screws and nuts scarcely 
seems to promise increased stability when compared with 
the ordinary housings cast in one piece. 

The next paper, by Mr. Albert Ladd Colby, on 
“American Standard Specifications and Methods of 
Testing Iron and Steel,’’ is a critical review of the 
system of specifications prepared by the American Branch 
Committee of the International Association for Testing 
Materials, to be brought before the Association at the 
third annual meeting in October next. ‘These are arranged 
under ten heads, nine of which refer to steel, and the 
tenth to wrought iron. Omitting the latter, the headings 
are: Castings, axles, forgings, tires, rails, fish-plates, 
structural steel for buildings, bridges, and ships, and 
boiler plates and rivets. Any of these may be made by 
the open-hearth process. Crucible steel is restricted to 
castings, forgings, and tires; and Bessemer to castings, 
forgings, rails, fish-plates, and building sections. 

Details of working are not specified except in the case 
of rails, where the ingots are required to be re-heated in 
a vertical position, no bled ingots are to be used, and a 
sufficient amount shall be removed at the top to ensure 
sound rails. Annealing, as a rule, is not specified so as 
to leave the customer free to call for it, or to definitely 
state that it shall be omitted when not desired. As 
regards chemical requirements carbon limits are omitted 
when definite tensile strength is specified in accordance 
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with the latest and best views on the subject. Where 
the physical properties required are clearly and properly 
specified, the chemistry of the steel, other than pre- 
scribing limits for phosphorus and sulphur, may best be 
left to the manufacturer. In the matter of physical tests, 
however, very precise regulations are laid down, but it 
would be impossible to notice them in anything like de- 
tail, and it must be sufficient to say that they seem 
to be well worthy of adoption with at most slight 
modification. There is also some difficulty in going 
further into the subject here, as the matter is to be 
brought forward for special discussion in a week or two at 
the International Congress, when, no doubt, it will be 
very carefully examined. A feeling of this kind prevailed 
in the discussion, it being held by some of the speakers 
that the occasion was not suitable for going deeply into 
the matter, and so very little was said about it. The 
most valuable suggestion made was one by Dr. Dudley, 
who considered that the tests to be applied to steel objects 
should have some kind of reference to the special stresses 
to which they are likely to be subjected in use, as, for 
example, axles which broke frequently under small bending 
strains rapidly alternated, and these were not imitated in 
the ordinary tests adopted. 

The remaining papers on the list were taken as read. 
Among these, the principal one, that by Baron H. 
Juptner‘ von Joushoff, on the constitution of slags, and 
the part that they play in the metallurgy of iron, is, 
as may be gathered from the title, being essentially 
a compilation from the previously published works of 
Vogt, Akerman, Hofman, Stead, Ridedale and others, 
with a large amount of theoretical deduction of an 
arithmetical character as to the constitution of slags as 
derived from their bulk analyses. These for the most 
part are satisfactory results, although in one or two cases 
the computed constitution seems to be of a somewhat 
improbable character. The second part of the subject— 
namely, on the part played by slags in the metallurgy of 
iron indicated by the title—is Pre. som referred to in the 
text, and it might be better in the revision to omit it. 
The remaining papers were of a purely theoretical 
character. The first, by Dr. Bakhuiz-Roozeboom on 
‘Tron and Steel from the Point of View of the Phase 
Doctrine,” and the second, on the “‘ Present Position of 
the Solution Theory of Carburised Iron,” by Dr. A. 
Stansfield, was a continuation of a former communica- 
tion on the same subject. Neither of them were read; 
and, indeed, it would have been impossible to do so with 
the last, as the private copies had, on account of some 
informality, been detained by the Customs until the close 
of the meeting. 

After passing the customary votes of thanks to the 
Local Committee, the Comité des Forges de France, and 
the Société d’Encouragement, the meeting adjourned to 
the Exhibition, where the visits were continued under 
the charge of a numerous body of expert guides, who had 
very kindly placed themselves at the disposal of the 
members. In the afternoon a reception was held by 
Colonel and Mrs. Jekyll, at the Royal Pavilion in the 
Exhibition, and the evening concluded with a banquet 
given by the Institute to the Reception Committee. 
Thursday was devoted to visiting Vincennes, and in the 
evening those members who had arranged to visit the 
works of the Loire and in Lorraine started for Saint 
Chamond and Metz respectively. 


THE THAMES PASSENGER STEAMBOAT SERVICE. 
No. III. 

Wits the exception of the earliest passenger steamboats 
that ran on the Thames, it will be noted that the remainder 
of those given in our two previous tabulated statements 
were with one exception built on that river. From the 
dates of their construction it will be easily understood 
that in design they were of the then sailing ship build, 
short and bluff bowed, and little adapted for speed when 
steam became their propelling power. As to their speed 
capabilities, little or nothing is recorded of them, but we 
have it on authority that of the four boats running below 
London Bridge in 1820, the highest speed attained by 
any of them was that of ten miles an hour by the Sons of 
Commerce. 

Rotherhithe and Deptford seem to have had the 
principal share in the production of the early river 
steamers, and as it was from the latter of these places 
that the first boats of the oldest established steamship 
company in the world emanated, its work in connection 
with Thames steamboat service must not be overlooked. 

In 1821 a Mr. Brocklebank, a shipbuilder of Deptford, 
built for himself on the banks of the historic creek the 
steamboat Eagle, a vessel of 170 tons burden, fitted with 
engines of 40 horse-power by Boulton and Watt. Getting 
some men of influence and capital to join him in 1822, he 
in that year built the Royal Sovereign, of 220 tons burden, 
with engines of 100 horse-power ; and in 1824 the City of 
London, of 235 tons, with the same engine power. In 
the latter year the proprietary of these boats was enlarged 
and incorporated, and became known as the General 
Steam Navigation Company. The steamers Harlequin 
and Columbine were built for it—in Deptford—in 1825, 
the whole of the vessels being put on the Ramsgate and 
Margate stations. 

In 1828 a circumstance occurred which affected both 
Gravesend and the river steamboats running between 
there and London. On the 25th of October in that year 
the St. Katherine Dock on the Thames was opened for 
the reception of ships, and accommodation was provided 
in front of the dock premises—by the company—where 
steamboats might come alongside, and passengers land 
and embark without using the small boats previously 
employed for that purpose. This convenience consisted 
of a landing-place having 170ft. frontage to the river, pro- 
vided with waiting-rooms for passengers at either end. 
The first boat to use. this provision was the steamer 
Harlequin, belonging to the General Steam Navigation 
Company, which on April 9th, 1830, there took on board 


400 persons for an excursion to the Nore, landing them 
at the same place on her return. 

The following steamboats were engaged in the Thames 
passenger service below London Bridge during the season 


of 1830 
enus 

* Belonging to the Old Margate 
ergs Company, running to Margate, 
M Sheerness, Gravesend, &c, 

agnet 
Hero 
Kent Belonging to the Diamond Com- 
Pearl pany, running to Gravesend, 
Lond 

ndon 

® Belonging to the Gravesend Com- 
—* pany, running to Gravesend, 
William IV. uthend, and Sheerness, 

City of London 

Harlequin Belonging to the General Steam 
Columbine Navigation Company, running 
Atwood to Margate and Ramsgate. 

yal George longing to the Margate and Lon- 
Royal Adelaide don Comeiab, running to Margate. 


Now as speed was the desideratum in all passenger 
river steamers, and a struggle for supremacy in that 
direction was taking place in 1830 between the London 
and Margate and London and Gravesend boats, it soon 
became evident that all future vessels employed in the 
passenger service should be of a form best adapted for 
steam propulsion. All the boats belonging to the 
companies above detailed were, as we have stated, 
short, wooden, bluff-bowed vessels, and it was realised 
that to attain speed this form of vessel must be aban- 
doned, and one more in consonance with speed require- 
ments adopted. 

Mr. Ditchburn, then master shipwright to Messrs. 
Fletcher and Fearnall, shipbuilders, of Limehouse, had 


"Tue 
Fig. 5-NAPIER’S STEEPLE ENGINE 


built for his employers the steamer called the Royal 
George—included in our second tabulated list—of 240 
tons burden, fitted with engines of 140 horse-power by 
Messrs. Seaward and Co., which had pote beaten 
the Magnet of 204 tons with 140 horse-power, engined by 
Boulton and Watt, which was then the fastest boat of the 
Old Margate Company. In consequence of this the 
owners of the Magnet applied to Mr. Ditchburn to alter 
the shape of their vessels bow, which he did with a result 
so satisfactory that his employers’ firm became noted as 
builders of fast vessels. They subsequently built or 
altered the best steamboats of the day, which included 
the Kent, Sophia Jane, Magnet, Columbine, Harlequin, 
Pearl, Essex, Royal George, with several others for the 
Post-office authorities ; all of them being built of wood, 
but with the abandonment of the bluff bow, and the intro- 
duction of a fine entrance and a greater length of body. 
In fact, to Mr. Ditchburn is -due the merit of advancing 
the art of steamship building at that time, by giving 
vessels designed pa built by him an amount of spee 
hitherto unknown. 

Passengers to the number of 290,000 having been 
carried between London and Gravesend in the year 1832, 
with prospects of that number ——- a meeting of 
several of the inhabitants of Gravesend was held on October 
8th, 1833, at which it was proposed to forma new steamboat 
company, the capital to be £50,000 in £5 shares. By 
November 8th deposits on 5060 shares had been paid, so 
the company was formed, and the directors proceeded to 


the four first completed the Medway was launched on 
April 5th, 1834; the Comet on the Sth; the Mercury on 
the 10th ; and the Star on May 8th. These boats formed 
the nucleus of the establishment subsequently known as 
the Star Steamboat Company, destined to be the com- 
petitors of those of the previously established Diamond 
Steamboat Company. 

On the introduction of these boats, and in consequence 
of the preference given by the public to conveyance 
between London and Gravesend by steam, the sailing 
boats that had hitherto been employed on this route 
became extinct ; they had fought manfully to retain their 
position, but after a hopeless struggle, maintained for 
some years, the last of them, the Duke of York, when 
not found to earn its expenses of upkeep and maintenance, 
was finally withdrawn. 

As there were not at the formation of the Star Steam- 
boat Company—whose boats were specially intended for 
the “long ferry”? route, London to Gravesend and back, 
calling at some intermediate stations—any special boats 
for “‘short ferry’? purposes, the Woolwich Steamboat 
Company was eatablished in 1884 to supply the want, its 
first boat brought out being the Sylph. The company 
subsequently became the owners of some dozen or more 
boats, the names of most of which were formed of five 
letters—as the Fairy, Flirt, Nymph, Naiad, Sylph, Sybil, 
Witch, Queen, Ariel, Dryad, &c. They made seven or 
eight passages a day in summer, and four or five in winter. 
During its existence this company owned sixteen boats, 
the latter-built ae all fitted by J. Penn and Sons with 
their improved oscillating engines of 82 horse-power. 

Now as the Woolwich Steamboat Company ran its boats 
in competition with the regular watermen on the river, 
this one of men started a rival concern, and called it the 
Waterman Steam Packet Company, which very shortl 
became the owner of twelve new boats, which were built 
on the river. The strife occasioned by the competition of 
these two companies nearly ruined both, but resulted in 
the older of them buying up its weaker antagonist. The 
boats of the younger company were nearly all of the 
same dimensions, and with one exception were fitted with 
the same type and power of engines. 

In the issue of THE ENGINEER for November 5th, 1897, 
we gave complete illustrations of the engines fitted by 
Messrs. Penn into eleven of the Waterman steamboats, 
and. in that of October 29th of the same year similar 
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Fig. 6—NAPIER’S VERTICAL BOILER 


views of one of the boilers, which were of the water-tube 
type, to which we would refer our interested readers for 
full particulars. 

Of the engine and boiler of the Waterman boat not 
fitted by Messrs, Penn with her propelling machinery, as 
there was something about that with which she was 
supplied worth noting, we are glad of the opportunity of 
being able to illustrate it for the benefit of those interested 
in types of marine engines and boilers of bygone times. 
Premising that the order for the construction of 
boat and machinery was given to their builder, Mr. David 
Napier, of Millwall, under the somewhat onerous condi- 
tions that the boat should, when completed and tried, 
beat every other vessel of her class on the river and burn 
less fuel, the drawings we give in Figs. 5 and 6 will 
enable readers to understand the type of engine and 
boiler that were fitted which enabled Mr. Napier to carry 
out his contract so successfully as he did. 

The boat was built of iron, was 107ft. long between 
Le say Ng 15ft. broad at paddle-boxes, 7ft. 2in. deep 
under deck, and drew 2ft. 9in. of water. She had but 
one engine, of the type shown in Fig. 5, known as a 
“ steeple’ engine, the cylinder being 30in. in diameter, 
with a piston stroke of 83ft. The illustration is so clear 
that it hardly needs explanation, but as the engine and 
boiler may be a novelty to many of our readers, a brief 
description of them may be necessary. 

The engine was of the surface-condensing type. The 
vessel being double-bottomed, the space between the two 


provide boats to be ready for the following season. Of 


bottoms was used as a condenser, into which the steam, 
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after use in the cylinder, was admitted, its condensation 
being effected by exte-nal cold; the resultant fresh water 
being used for boiler feed. The engine had four piston- 
rods attached t> a four-armed crosshead, from the centre 
of which the connecting rod hung, the lower end of the 
latter embracing the crank pin brasses with a strap 
secured with gib and cotter. The air, feed, and bilge 
pumps were worked by a rocking lever, one end of which 
was connected by links to the piston-rods crosshead. 

The boiler supplying this engine with steam, shown in 
Fig. 6, was an upright cylinder, 7ft. in diameter, with 
a circular fire grate, over which was a 14in. water 
space, in whose upper or tube plate was a series of con- 
centric circles of holes fitted with water tubes having their 
lower ends communicating with the bottom water space, 
and their upper ends with the water above the top tube 
plate, the hot air and gases, in their passage from the 
fire-box, wending their way between the water tubes, 
which were of brass, before they reached the chim- 
ney. The steam-producing power of this boiler was 
very great, and its consumption of fuel exceedingly 
moderate. 

About the time of the formation of the Woolwich 
Steamboat Company, vessels built of iron were being 
experimented with, and the results attained showing great 
promise of success, Mr. Ditchburn, of Fletcher and Fear- 
nall’s, determined to start as a shipbuilder on his own 
account, and build with iron. Taking the premises in 
Deptford now occupied as a coal depdt by the London 
and Brighton Railway Company, he there built his first 
ship, which was an unqualified success ; and followed it up 
by the building and launching of the four little steamboats 
—Daylight, Moonlight, Starlight, and Twilight—for the 
up-river service of the Iron Steamboat Company just then 
formed, the Daylight being the first iron river steamboat 
builtonthe Thames. These boats were engined by Mr. John 
Penn with oscillating engines of 24 horse-power, and were 
so superior in hull and machinery to any previous river 
steamers that orders for others rapidly increased; the 
Iron Steamboat Company eventually owning some sixteen 
such vessels, all fitted with the same type and power of 
engines, supplied by Mr. Penn. 


H.M. stoop Vestal has completed the special trials, 
carried out to ascertain the consumption of feed-water per indi- 
cated horse-power. The particulars of her full-power trial are as 
follows :—Pressure of steam in boilers, 221 lb.; ditto in engine- 
room, 191°5 Ib.; air pressure, *27in.; vacuum, 27 ‘din.; revolutions, 
201; I.H.P., high, 385°5 ; intermediate, 432°4 ; low, 633°1 ; total, 
1451 ; speed, 14 knots ; water consumption, 16°8 1b.; coal con- 
sumption, 1°52 lb. per ILH.P. per hour. The particulars of the 
trials carried out at five-sevenths power and half-power are 
appended :—Five-sevenths power: Pressure of steam in boilers, 
226°3 1b. ; ditto, in engine-room, 199°11b.; vacuum, 27°5in. ; 
revolutions, 180°3; I.H.P., high, 306°9; intermediate, 343°2; 
low, 369°8 ; coal, 1019°9; speed, 12°9 knots ; water consumption, 
15°6 lb.; coal consumption, 1°3 Ib. per I.H.P. Half-power: Pres- 
sure of steam in boilers, 205°2 lb.; ditto in engine-room, 173°5 lb.; 
vacuum, 27°‘5in. ; revolutions, 161°8 ; I.H.P., high, 196°8 ; inter- 
mediate, 251°6; low, 279°2; total, 727°6 ; water consumption, 
15:53 Ib.; coal consumption, 1°41 Ib. per I.H.P. per hour. 


EXHIBITION—COMPOUND SEMI-PORTABLE ENGINE 


HERR R. WOLF, MAGDEBURG, ENGINEERS 


PRIME MOVERS AT THE PARIS EXHIBITION. 
No. X. 
GANZ AND LANG, BUDAPESTH. 

As previously promised, we now give in Figs. 1 and 
2 sectional elevations and plans of the Budapesth Lang 
horizontal compound engines driving the large Ganz 
dynamo. These are so plain that little description 


Lift Valves with 
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Fig. 3 SECTION OF VALVE 


beyond that already given in our issue of June 8th is 
needed. There is an air pump of large diameter and 
short vertical stroke—stroke, 54in.—at the tail end of 


each cylinder. The plan shows how provision is made 


for exhausting direct from the smaller cylinder into the 
condenser, or into the atmosphere if this be at any time 
desired. The governor is seen on the plan to be a hori- 
zontal spindle one, mounted direct on the side shaft 
operating the valves, an excellent arrangement. The 
Soden shows fully the construction of both cylinder 
and air-pump valves. The exciter dynamo is mounted 
betwcen two extra bearings placed to the left hand beyond 


tie low-pressure crank, its shaft being driven direct by 
a link between main crank and crank on dynamo shaft. 
The two main cranks are placed at 90 deg. 

In Fig. 8 is shown a cross vertical section through a 
pair of valves. The section, although not of the particular 
engine here spoken of, gives accurately the valve motion 
used, with the patent Collmann oil dashpot on the admis- 
sion side. At d there is attached to the valve stem a per- 


Fig. 5-SECTION OF GOVERNOR 


forated piston, which is seen in larger sizein Fig.4. The 
cylinder in which this is placed is partially filled with oil, 
which is displaced from below to above the piston on the 
descent of this latter, and vice verséd. The side perfora- 
tions are cut to such a shape, that when the piston is in 
its higher positions there is very free way for the dis- 
placement of the oil, which therefore does not interfere 
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Fig. 6B—-END VIEW OF GOVERNOR 


with the rapidity of the closing motion. But when the 
valve has reached near its seat, the apertures for the 
passage of the oil become very contracted, so that the 
piston gives the ordinary cataract action in slowing down 
and softening the final valve closure, and thus preventing 
noise and shock. This dashpot is also used on the valves 
of the large vertical Borsig engine, which we will fully 
describe in a subsequent issue. In Fig. 3 g is the dis- 
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engaging roller whose position is altered by the governor, 
pe 2 fixed, however, so long as the speed is steady. 

Figs. 5 and 6 show a new Collmann governor, which 
the same firm uses on some of its engines, keyed direct 
on the valve-motion shaft. The motion of the ball cranks 
due to change of speed, is communicated to the sleeve 
by short knife-edge thrust links, thus suppressing one 
element of frictional insensitiveness commonly found in 
governors. This governor is also used on the Borsig 
cngine above mentioned and elsewhere, and this detail of 
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Fig. 7 


its construction is interesting, as showing that continental 
engineers are now alive to the fact that governor insensi- 
tiveness is very largely due to frictional resistances at the 
joints. 

Fig. 7 gives diagrams of the admission and exhaust 
valve lifts co-ordinated with the piston stroke. 

We give on the previous page an illustration of the 
Wolf semi-portable compound engine, which was de- 
scribed in detail in our issue of July 27th. 


LIGHTHOUSE ENGINEERING AT THE PARIS 
EXHIBITION. 
No. IIL. 

Ar the Paris Exhibition of 1889 the French Govern- 
ment exhibited an electrical apparatus designed for the 
lighthouse at Créac’h d’Ouessant, where it was afterwards 
installed and is in service at the present time. In this 
apparatus the lenses, of 300 mm. focal distance and twelve 
in number, were arranged to emit six groups of double 
flashes. The complete revolution of the apparatus was 
effected in one minute ; while the maximum intensity of 
the beam was 6,500,000 candles at 100 ampéres. 

The light was designed and constructed before the 
invention of the system of mercury rotation and the 
introduction of feu-éclairs. It has now been determined 
to replace the present installation at this important 
station by an apparatus which figures at the Exhibtion in 
the Museum of the Dépét des Phares. 

The construction of the apparatus is shown in Figs. 1 
and 2. It consists of twin lenses, each formed of four 
on set to produce two groups of double flashes. The 
enses are carried upon the same table, which latter 
revolves over a mercury float. The bath is supported on 
four movable brackets, carried on cast iron columns form- 
ing the pedestal, and is arranged for lowering by means 
of a nut on the central screwed shaft. At mt, level 
the sor is fitted with a cast iron table carrying the 
clock and rotating gear, the driving pinion gearing into a 
toothed wheel cast on to the under side of the lens table. 
The — is maintained in its vertical position by the 
central shaft, stepped in a bearing in the lower part of the 
pedestal, and passing through a bush fitted to the inside 
of the annular mercury bath. An ingenious electrical 
connection is shown between the fixed conductor and the 
arc lamps, which revolve with the lenses. Two insulated 
annular troughs containing mercury are carried on the 
top of the pedestal columns, and surround the bath. 
The connections from the lamps dip into the mer- 
cury and revolve with the lens table, thus completing the 
circuit. 

The lens elements and the upper and lower prisms 
are calculated to different foci. The foci of the 
upper prisms are at the crater of the lower carbon, 
while the lower prisms are focussed to that of the upper 
carbon. The lens elements are calculated to a focus 
placed 1:4 mm. below that of the upper prism—see Fig. 
8. A long series of experiments dealing with the question 
of foci has been carried out at the Dépé6t des Phares with 
the help of instruments placed on the Eiffel Tower at a 
distance of about 650 yards. These investigations have 
led the French authorities to adopt the above described 
arrangement of foci as the best for the numerous electric 
light — constructed during the last few years. 

The a of the Créac’h apparatus are hinged and 
so mounted that the two double panels, forming one optic, 
open, when required, simultaneously and to the same 
extent. An air ra 98s is attached to each el in 
order to minimise the shock when closing the optic. The 
apparatus is rotated in the usual way by means of a 


weight clock, the revolution occupying twenty seconds, 
thus producing a double flash every ten seconds. The 
clock weight is 88 1b., falling 18ft. per hour. The clock, 
uncoupled, requires a weight of 401b. to drive it at a 
corresponding speed. The combined beam of the two 
optics has an intensity of 15,000,000 candles with the 
current at 25 ampéres, or 30,000,000 at 50 ampéres. A 
similar apparatus, designed for the lighthouse at Planier, 
but with single-flashing optics of four panels each, is on 


view at the Exhibition. Both these installations have 
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in all the electric lighthouses of this type. Thedynamos 
are alternating-current two-phase machines, and are 
installed in duplicate. The two lamps are supplied with 
current from the same machine, the second dynamo being 
held in reserve. It is found that the sudden extinction 
or lighting of one or other of the two lamps does not vary 
the current in the remaining lamps by more than one 


ampére. Further, it is possible to change the carbons 
in one lamp without oe affecting the action of the 
other. The alternator has eight poles. The rotating core 
| 
wf \ \ 
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Fig. 1—PLAN OF NEW CREAC’H LIGHT 


been executed by MM. Sautter-Harle et Cie., the first 
costing £1680 and the second £1600. Apparatus of the 
same description have already been erected at La Cauche 
and Cape Griz-Nez lighthouses. 
For the present it is intended to retain the old De 
Meritens magneto-electric machines which were laid down 
some years ago at Griz-Nez, Planier, La Cauche, and 


is toothed, and in the space subtended by each polar 
surface there are four bobbins of one circuit and eight 
half bobbins of the other. Each bobbin consists of 
twenty convolutions. The density of the magnetic field 
is 4000 C.G.S. units. The speed is 810 to 820 revoluticns 
per minute, and the machine has an efficiency of 70 rer 
cent. to 75 per cent., according to the load. An auxiliary 
dynamo is used for excitation, and is driven direct frcm 
the shaft of the alternator. In order to reduce vibration 
low speeds were introduced. 
The machines are constructed 


Créac’h. All these machines have five induction coils 
which, upon the installation of the twin optics, are 


\ 


of a.somewhat excessive 
length, with this object in 
view, and to minimise the 
necessity fur repairs. The 
— of the complete instal- 
ation of two alternators. was 
£400. 

Arc lamps.—Figs. 4,5, and 
6 illustrate the latest type 
of electric arc lamp and re- 
oo used in the French 
ighthouse service for appa- 


/2ne 


ratus with twin optics. The 
: feed of the lamp depends 
H upon the weight and fall of 
' the twin slides A, Aj, which 
H impart to the central slide 
A, an equivalent upward 
; motion. The chain gear for 
actuating the slides is shown 


in Fig. 6. The mechanism 
depends for its action upon 
an escapement movemet 
governed in the usual way by 
a shunt coil and coupled 
across the arc. A set of six 
of these lamps and regulators 
for a twin optic apparatus 
costs £252. 

MM. Barbier et Bénard 


ee: 
1730 


205 
1780 
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exhibit a duplicate of the 
arc lamps constructed by 
them last year for the Lizard 
lighthouses (Cornwall). 
Experiments have been 
made by the Service des 
Phares with a view to testing 
the suitability for lighthouse 
use of Mangin projectors 
fitted with horizontal car- 
bons. These investigations 
have given fair results, but 
such an arrangement neces- 
sitates a separate projector 
and lamp for each beam re- 
quired in the circle. The 
silvered mirror scales very 
rapidly, and requires to be 
renewed frequenily. On 
these grounds it has been 
' deemed inadvisable to intro- 
} duce such a system into the 
‘ service. The scheme pre- 
pared by M. Allard in 1882 
for the electric lighting of the 
French littoral included the 
establishment of forty-six 


65 


Fig. 2—NEW CREAC’H LIGHT 


separated into two distinct circuits, each consisting of 2} 
coils. This modification has enabled the old plants to be | 
uged with success under the altered conditions of lighting | 
entailed by the use of twolamps. The generators adopted | 
in the French service for use at the other stations where | 
twin optics have been installed differ materially from 
the old type of De Meritens machines. 


lights, distributed more or 

less uniformly along the 
coast line. All the apparatus were to be of the same 
general type, the optics consisting of a fixed belt of 
800 mm. focal distance, around the outside of which 
revolved a system of twenty-four vertical lenses. These 
vertical panels condensed the belt of fixed light into 
beams of 8 deg. amplitude in azimuth, producing flashes 


The Phare of about 3 sec. duration. To illuminate the near sea the 


d’Eckmiihl—Penmarche—installation serves as a type of | vertical divergence of the lower prisms of the fixed belt 


the more modern machinery. Plant of a similar descrip- , was artificial] 
tion will in all probability be laid down at @ future date | to that in use at Souter Point, near Sunderland, 


. These optics were very similar 
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intensities obtained by means of these apparatus were 
120,000 candles in the case of fixed lights, and 900,000 
candles with flashing white lights. As a result of a 


af 4mm 


F': \ Optical Axis of Lens. 


F Focus of Lens 
F, Focus of Lower Prisms 
Focus of Upper Prisms 


Fig. 3—DIAGRAM OF FOCI 


nautical inquiry held in 1886, at which date the lights of 
Dunkerque, Calais, Griz-Nez, La Cauche, Les Baleines, 


Fig. 4—ELECTRIC LIGHTHOUSE LAMP 


and Planier had been lighted, it was decided to limit the 
installation of electrical apparatus to important landfall 


S) 


Fig. 5-LAMP MECHANISM 


lights, and to establish new apparatus at six stations only. 
These were Créac’h d’Ouessant, Belle-Ile, La Coubre— 
mouth of the river Gironde—Barfleur, Ile d’Yeu, and 


Penmare’h., At the same time it was determined to 
increase the powers of the existing electric lights. The 
scheme, as amended in 1886, is now ——e com- 
pletion. Already one of the lights decided upon in 1886 
and installed in 1889-—Créac’h d’Ouessant—is to be re- 
placed by the more modern apparatus described in this 
article. Of the lights established under the Allard scheme 
Griz-Nez and La Cauche have been replaced, and the new 
Planier apparatus is now in the Exhibition. 
Engines.—The motive power used in the French 
service for driving the dynamos is steam. Semi-portable 
engines and boilers of from 12 to 18 horse-power and of 
exceptionally strong and simple construction are used. 
At stations where a suitable and sufficient supply of 
water is difficult to obtain, aéro-condensers on the Morin 
system are employed. These condense at least 75 per 
cent. of the steam used. The cost of the engines and 


Fig. 6-CHAIN GEAR FOR ELECTRIC LAMP 


boilers in duplicate with condensing plant amounts to 
about £932. 

Cost of electric lighthouse plant.—It may be interest- 
ing to summarise approximately the items of cost for the 
complete plant, including a siren, as established at a first- 
class electric lighthouse in France :— 


£ 
Optical a; tus, clock and pedestal ... ... ... 1600 
Electric lamps and regulators (set of six)... ... ... 252 
Two alternating -current dynamos, switchboard, 
Two 18 H.P. steam engines, boilers and water 
Three compressed air reservuirs... ... ... ... ... 408 
Shafting, belts, clutches, &e. ... ... ... ... 3826 
Siren with rotating mechanism, cabin, valves, = 
£5886 


A MEMORABLE RAILWAY ANNIVERSARY. 


ALTHOUGH the present month witnesses the seventieth anni- 
versary of the opening of the Liverpool and Manchester 
Railway, which was undoubtedly the first line properly 
organised for general traffic of all kinds by locomotive power, 
it was by no means the first project for a railway between the 
two largest Lancashire towns. As early as 1797 the route 
for one was surveyed by William Jessop, and another the 
year after by Benjamin Outram. These engineers, eminent 
amongst the great canal-makers of that time, were fully 
aware of the merits of railways as avoiding the delays 
inseparable from canal traffic due to frost, drought, and 
periodical cleaning out. Neither line was made, nor was one 
planned in 1822 by William James. Unlike his predecessors, 
he intended to use steam power, having been much impressed 
by the rough and uncouth, yet tolerably trustworthy, locomo- 
tives of the Newcastle colliery district, and even had some 
idea of passénger traffic. 

The line opened on September 15th, 1830, was, however, 
laid out solely by George Stephenson. His name appeared 
as engineer in the original prospectus of October 29th, 1824; 
but though the Bill embodying that scheme was defeated 
next year, and Messrs. John and George Rennie were named 
as engineers to a second and successful application in 1826, 
they soon retired from all connection with it. This was well, 
as they had had little railway and no locomotive experience, 
and apparently scarcely realised all the conditions necessary 
for success. For instance, by the plans both of James and 
the Rennies, the line was to end at Salford, starting from 
the Liverpool docks at Wapping. It was Stephenson who 
insisted that it must come well into Manchester, and that a 
separate passenger station in the higher part of Liverpool 
was equally essential. This was made at Crown-street, but a 
larger and more central terminus at Lime-street was intended 
almost from the first. 

In brief, a period of four and a-quarter years’ hard work— 
comprising an immense amount of subterranean excavation, 
rock tunnelling, and cutting at Liverpool, the erection of 
Sankey Viaduct of nine arches, 70ft. high, the draining, not 
only of Chat Moss, but of several smaller peat bogs, the con- 
struction of winding machinery at Edge Hill, planning and 
designing engines and rolling stock practically without any 
previous experience about them—was safely brought to a 
conclusion in September, 1830. By way of adding prestige 
to the opening ceremony, the greatest subject in the kingdom 
was induced to honour it with his presence. The Duke of 
Wellington arrived at Childwall Hall, a seat of the Marquis 
of Salisbury, on the afternoon of the 14th, and drove into 
Liverpool with his host next morning. At the temporary 
passenger terminus at Crown-street, were drawn up, about 
ten o’clock, eight trains, of a kind which was then thought 
overpoweringly magnificent. One of them, reserved for the 
Duke, the directors, and certain distinguished guests, was 
really so, though perhaps we should now think it extremely 
funny as well. Besides two smaller vehicles of the same 


1 A powerful electrical apparatus has also been established at Cape la 
Heve, near Havre. 


kind, the Hero of Waterloo’s car, between these, was an 
eight-wheeled vehicle, 32ft. long by 8ft. wide, or about the 
size of a modern four-wheeled coach of four compartments. 
A lofty canopy of crimson cloth, 24ft. in length, rested upon 
eight carved and gilded pillars, the cornice enriched with 
gold ornaments and pendant tassels. The cloth rose to two 
centres, like tents, each surmounted by a ducal coronet. By 


means of a windlass, the canopy could be raised or lowered, | 


like the masts of a barge, the coronets, when down, being 
concealed in the roof. The short steep tunnel leading out of 
Crown-street being very low, this glorified sort of bedstead 
was not erected till the transit had been effected. A rich 
crimson-covered ottoman ran down the centre of the vehicle, 
whilst curtains of the same hue could be drawn round 
the noble occupants if they felt chilly, as it was very probable 
they might. A “neat open box containing a band of music” 
preceded the other vehicles of this remarkable train. It was 
a truck with transverse seats rising like steps from the front 
to the back, and ran upon four wheels. 

Train after train having run down by gravity from Crown- 
street to an open excavation at Edge Hill, the locomotives 
were attached, seven starting, with very short intervals, on 
the North, or “‘up”’ line, whilst the ducal magnificence had 
the other road to itself. The engine Northumbrian, driyen 
by George Stephenson, worked this train, but it was intended 
that the Planet should do so. It got delayed, however, on 
its way from Newcastle, and the first inside-cylinder engine 
consequently missed the honour of opening the line. The 
engines present had all been well tried, and were in no sense 
experimental machines. They were driven by various assis- 
tants of Stephenson’s who had helped in the construction of 
the line, but seem to have been fired by boys. A contem- 
porary account speaks of “‘ the engine-men and boys in the 
company’s blue livery faced with red, and bearing the word 
Fireman and the name of their engine on their caps.” The 
engines bore each a different coloured flag, to which the 
tickets for their trains corresponded. These tickets, compris- 
ing the double journey and a dinner at Manchester, originally 
cost £5 apiece, but £8 was given as the day approached. 
Seats and tickets were numbered. At Rainhill Bridge, the 
western end of the locomotive trial ground of 1829, the Duke’s 
train stopped to let the others file past him in stately procession. 
The appointed watering-place at Parkside, 15 miles out, was 
reached in 56 minutes, reckoning probably from leaving Edge 
Hill, or at about noon. At Crown-street the Duke of 
Wellington had conspicuously ignored Mr. Huskisson, M.P. 
for Liverpool, and a man of considerable political distinction. 
Here, however,-he seems to have changed his mind, and 
saluted him courteously. Mr. Huskisson, advancing to shake 
hands, had to cross the up-line, but, getting flurried at find- 
ing the Rocket—working the third train—cfose upon him, 
was knocked down by it and run over. The three gilded 
saloons being detached, the sufferer was laid in the bands- 
men’s box and taken on about eleven miles to Eccles, where 
he died the same evening. 

By this arrangement the Duke was left stranded at Park- 
side without an engine, or any possibility of getting one, till 
Stephenson came back, as all cross-overs had been taken out 
except atthe termini. The difficulty was overcome by joining 
the first two trains together and extending a long chain 
across to the saloons on the other line. In this somewhat 
ignominious fashion Wellington proceeded on his journey. 
Stephenson was met, however, after going ten miles, having 
been on to Manchester for medical assistance. Resuming 
charge, he brought the Duke safely into Manchester, to the 
very incomplete station at Liverpool-road, by about 2.45 p.m. 
Here his Grace had distinctly a bad time. Besides being 
hooted and hissed, and even pelted occasionally, by those 
who hated him for opposing the many political reforms then 
necessary, his admirers crowded round the train to shake 
hands so clamorously that he could not leave it, and even had 
to extend both arms at once. Many brought their babies for 
him to kiss, and it will be admitted that one hour and three- 
quarters of this sort of thing for a man turned sixty was 
more than enough. Doubtless he felt much more comfortable 
at Waterloo. Besides this, a vast mob had swarmed on to 
the line for a long way, threatening soon to render it im- 
passable. With much difficulty the train forced its way out 
of Manchester about 4.30, the Duke alighting at Roby, and 
driving thence to Childwall. 


During the stay at Manchester the four first engines had | 


been crossed over to the south, or down, line, and run out to 
Eccles, about four miles, for water. Before they could get 
back the Duke’s train came out, compelling them to run 
before it to Liverpool, and leaving only three engines to work 
trains which had been taken by seven. The coaches, being 
formed into one long train, started back at 5.20 p.m. with 
the three engines puffing and slipping furiously at the head of 
them. The utmost difficulty was experienced in getting 
along, from lack of power and the number of people in 
the way. Ten miles an hour was the most that could be 
done now and then, and the people had to get out and walk 
up Whiston incline. Some of the missing engines were 
encountered after a long while, and rendered assistance, but 
it was 10 o’clock before the travellers reached Liverpool, after 
an experience which probably few of them ever forgot. 
The arrangements had been to some extent rehearsed on 
August 27th and September 4th, on each of which days three 
trains had run to Manchester, the same system of numbered and 
coloured tickets, and flags on the engines, being used. It was 
the delay at Parkside, discussing what should be done after the 
accident, that upset everything. There seems little doubt 
the Duke of Wellington risked his own life by going on, but 
probably saved many others, as a dangerous riot would almost 
certainly have ensued if the spectacle had not taken place. 
The number of persons who went by the trains was 752, 
including 80 in the Duke’s special. Of the 672 in the other 
seven trains, the Phoenix led with five coaches containing 
124, the North Star came next with the same load, then the 
Rocket with three vehicles and 74 passengers, the Dart had 
four carrying 86, Comet, Arrow, and Meteor also four each, 
carrying 88. The Duke’s own party would not seem to be 
reckoned, as it is stated there were 80 in two coaches of his 
train. The Austrian and Russian Ambassadors, the Marquis 
of Salisbury, Earl of Wilton, Sir Jeffery Wyatville, the archi- 
tect, and Sir Robert Peel, were in the Duke’s train. To 
celebrate the event, three handsome gold medals were made 
and presented to the Duke, Peel, and Mr. Huskisson; the 
latter was wearing his when he met his death at Parkside. 
The first trip for hire was run next morning, the North- 
umbrian taking a party of Quakers to Manchester and back 
for their quarterly meeting, and on Friday, September 17th, 
a regular service of three trains each way on week-days and 
two each way on Sundays began torun. These trains seated 
110 pane each when full, which was almost always the case, 
for there was never any lack of traffic on the Liverpool and 
Manchester Railway. 
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TRACTION ENGINE TRAINS FOR RUSSIA 


BEST MANUFACTURING COMPANY, CALIFORNIA, ENGINEERS 


(For description see page 315) 


CANADIAN MINERAL DEVELOPMENTS. 


ATTENTION is being again turned to the coal-mining pos- 
sibilities of the Dominion of Canada, and there is talk of send- 
ing shipments from Nova Scotia to Europe if only the 
encouragement of high prices on this side of the Atlantic is 
continued. It is doubtful, however, whether any considerable 
development in this direction could become possible, because 
the high prices will not continue, and in normal times there 
would appear to be no opening for this fuel in our part of the 
world. But there can be no question whatever of the pos- 
sibilities of Nova Scotia coal in and about the Dominion itself, 
especially with the promise of a considerable iron manufactur- 
ing industry. It appears from the annual report of the Mining 
Department that the production of this one province in the 
past year was 2,419,137 tons, of which 1,423,673 tons were 
shipped to other Canadian provinces, 729,477 tons were used 
in Nova Scotia itself, and the balance of nearly 266,000 tons 
went to Newfoundland, the United States, and the West 
Indies. The Nova Scotian deposits run to about 300 square 
miles in Cumberland County, 300 miles in Cape Breton, 
and something like thirty-five miles in Pictou. The working 
thickness of the coal is very great, and the whole amount 
that can be reached is estimated at seven billion tons. In 
the Sydney field of Cape Breton the seams vary in thick- 
ness from 5ft. to 12ft., and the aggregate workable thickness 
ranges from 25ft. to 60ft. In the Glace Bay region 
fourteen seams within a little more than 3000ft. of depth 
have been found, and twelve with an aggregate thickness of 
nearly 56ft. have been tested. In most of these Nova Scotian 
fields the coal seams are easily accessible; many of them are 
very near to, and none of them are remote from, the coast. 
But while the railway carriage is relatively cheap, most of the 
shipping ports are ice-bound for fully five months in the year. 
Mines which promise well have been found within the past 
five years in the Souris district in the south-eastern corner of 
the territory of Assiniboia, not far from the western boundary 
of Manitoba. In 1891 the Government of Manitoba entered 
into an agreement with the Canadian Pacific Railway Com- 
pany to construct a branch line to the Souris region. Prior 
to that the better part of the fuel consumed in Manitoba was 
drawn from the coal mines of Pennsylvania, in the east, or from 
the western mines of Lethbridge, and other points in the 
western portions of the territories. These far western coal 
deposits were developed on account of their proximity to 
railways, though in the case of the Lethbridge seams a railway 
was constructed specially to the mines. It was known, how- 
ever, that there were valuable mines hundreds of miles 
nearer the centres of population than these western mines, 
but in the absence of railway facilities the deposits were of 
little value to the population at large. Hence the desirability 
of a branch line, which brought prices down from 7 dols. to 
4 dols. per ton on truck at Winnipeg. The coal is regarded 
as among the most valuable yet discovered in the eastern 
portion of the prairie region ; for the quality is good for heat- 
ing, cooking, and steaming purposes, and the quantity is 
abundant. Moreover, the deposits are well situated, being in 
a direct line to connect with all the branch railways in 
Manitoba, south of the Manitoba North-Western railway. 
The coal district is therefore in direct connection with the 
most populous portions of the country. All the country south 
of the main line of the Canadian Pacific Railway and east of 
the Red River now has an abundant source of fuel supply at 
a greatly-reduced cost. Cdalfields of considerable 
exist in other parts of the Dominion, and as population grows 
and manufactures develop one may not unreasonably expect 
that they will be properly tapped, and one with another 
free the country from all necessity of importing from 
the United States. It is somewhat anomalous that a 
country with such extensive coal deposits as Canada should 
have an annual output of no more than 4,500,000 tons. The 
explanation of this backwardness, however, .is to. be found in 
the inadequacy of the railway communications with the 


interior. After all, the country is only young; but it is pro- 
gressing in a manner that gives good hope for its future. In 
the matter of coal the output has more than doubled within 


“six years. In a few years, if present indications count for 


anything, British Columbia will take the lead among the 
provinces, and the development of its mines may be not with- 
out an injurious influence upon the export trade of the 
United Kingdom with the Pacific slope. In the Crow’s Nest 
Pass the deposits cover an area of 144 square miles, esti- 
mated to contain 49,952,000 tons of coal for the square mile. 
The new railway crosses the Rocky Mountains.by way of the 
Crow’s Nest Pass, and extends to the Kootenay mining 
district. If continued right on to Vancouver, Canadian coal 
might be laid down on the coast at very low rates. The 
mines of Vancouver now send about 700,000 tons out of a 
total average output of 1,000,000 tons per annum down the 
coast to Portland—Oregon—and San Francisco and other 
places. But their capacity is not equal to the demand for 
fuel, and at present Jarge quantities are imported annually 
from Great Britain, Newcastle (N.S.W.), and Japan, which 
last-named is gaining a good footing all along the Pacific 
slope ; for though not: of high quality, Japanese coal is very 
cheap and is adaptable for many purposes. As we alone ship 
to the Pacific coast of the United States a considerable 
= of coal every year, it is quite conceivable that the 

evelopment of the large and easily-worked supplies of British 
Columbia may eventually kill, not only our trade with that 
part, but the trade of our Australian colony as well. And 
incidentally, if that contingency comes along, a large number 
of English sailing vessels which take cargoes out from Cardiff 
and our other coal-loading ports, or—having taken a general 
cargo out to the Colonies—from Newcastle up to San 
Francisco, there to get grain or salmon charters home, will 
find part of their occupation gone. 

The available supply of coal on or within easy reach of the 
Pacific slope gives reason for the belief that that district may 
in the near future realise its ambition for the establishment 
of a great iron and steel industry. Mr. W. C. Cronemeyer, 
of Pittsburgh, a well-known expert, who studied the conditions 
in loco last year with a view to the creation of such an 
industry in Washington Territory, says that at the present 
time about 100,000 tons of pig iron are consumed annually 
on the Pacific coast. The supplies are drawn mainly from 
Alabama, some coming by an all-rail route and some by a 
part water and part rail route. From this same gentleman’s 
calculations it may be estimated that pig iron could be pro- 
duced at Washington, or any other place near by, with the 
facilities at command for 15-00 dols. a ton—which is nearly 
8 dols. a ton less than the price of the imported article is in 
normal times—even taking into account the fact that coal 
is bringing there a very high price, from 2°00 dols. to 
2°59 dols. a ton, while if Pennsylvania methods were intro- 
duced it is stated that the cost of both coal and coke would 
be reduced very much, and might not be greatly in excess of 
that in Pennsylvania. There is a very large demand along 
the Pacific coast for castings used in shipbuilding. At the 
present time most of these castings are brought in a finished 
or partly-finished state from the Eastern foundries, and in 
some cases they are imported. If, however, the cost of pig 
iron were reduced by the establishment of an iron industry 
in that part of the country, the local iron would be used in 
the production of these castings. Through this influence the 
assurance is that a large industry could be built up, 
and that pig iron could also be. worked into wrought 
iron, and would find a ready sale. Coal. supplies might be 
derived from the other quarters besides the Crow’s Nest 
Pass and Nanaimo, There is coal on the mainland 
in various places—~in the State of Washington; patches 
around Vancouver City, the Western terminus of the 
Canadian Pacific Railway; in the Nicola district, some dis- 
tance south of the railway about midway between the Rocky 
Mountains and the sea; and in East Kootenay there are coal 
beds. Coal exists'in various of the small islands between 


Vancouver Island and the mainland, in the northof Vancouver 
Island; on the coast near Hardy Bay, and in Quatrino 
Sound ; on the point of the mainland that juts out westward 
at the head of Queen Charlotte Sound ; and in large quantity 
and of superior quality in Queen Charlotte Island, still further 
north. Iron ore of very rich quality has been found in a 
number of places. Probably the best and most accessible 
deposits are to be found on certain islands in Barclay Sound, 
which is on the south-west coast of Vancouver Island. In 
the Straits of Georgia, which separate Vancouver Island from 
the mainland of British Columbia, are Texada and Redonda 
Islands, which contain good deposits of iron ore. On the 
coast of the mainland north of Vancouver Island, at Rivers 
Inlet, are also deposits of ore. On Tzartoos Island in Barclay 
Sound, where are the most accessible deposits, there is 
a mine already opened up. On the island is a peak 
about 1000ft. above sea level, and from its top down a dis- 
tance of about 150ft. it “seems to be a mound of solid iron 
ore.” At a lower point where the peak is about a mile in cir- 
cumference, the entry is driven into the hill for about 50ft., 
and is about 10ft. wide. In this section of British Columbia 
we find the ore, the limestone, and the fuel not only in 
close contiguity to each other, but to some of the test 
harbours and waterways in the world, and all that is needed 
to build up as great and valuable an industry on the Pacific 
coast as that now being inaugurated in Nova Scotia is similar 
capital and energy. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Assistant engineers: J. C. 
Talbot, W. H. Michell and G. R. Martin, to be lent to R.N. 
College for course of study, commencing October Ist. Proba- 
tionary assistant engineers :—C. I. R. Campbell, L. Robins, C. J. 
Hawkes, W. F. Rabbidge, E. Nibbs, J. Hamilton, H. J. W. Tapp, 
A. W. Reader, H. W. G. D. Stidston, W. A. Mark, A. R. Rice, 
G. W. 8. Aldwell, E. J. Allen, F. Alexander, C. Samson, E. 
Wyles, C. R. Tooth, and A. E. Hurst, to be lent to R.N. College 
for course of study, commencing October Ist. 


Boston Gasworks.—The gasworks at Everett, Boston, U.S.A., 
use a Nova Scotia coal not suitable for locomotives, which is brought 
down by steamers and hoisted intostorage bins of 6000 tons capacity. 
From these it is carried by lorries or wheeled tubs up inclined 
trestle tracks to bins over the ovens, the tubs being hauled by 
cables and tipped or dumped by a man at the bin. ‘There are 
four bins, one to each battery of ovens, and beneath them is a line 
of rails for a ee wagon, which is loaded from the hopper in 
the bottom of the bin. ere are 400 coke ovens in eight batteries, 
lined with firebrick and heated by flues through which is passed 
the gas distilled from the coal during the later stages of coking, 
this gas not being of value as an illuminant. The charging and 
discharging apparatus aruso arranged that the ovens are never 
allowed to cool. When an oven’s charge is coked the two opposite 
doors are raised, a steel railway wagon is placed under one door 
and a ram with a head fitting the cross section of the oven is foreed 
in through the opposite side by means of a rack and pinion gear 
operated by an electric motor. This machine travels along ra}; 
at the back of the ovens. When this is withdrawn, the doors ale 
closed, luted with clay, and a new charge of six tons of coal tipped 
in at the top. In the wagon the coke is cooled by a stream of 
water, and is shipped for transportation in high-sided wagons 
having an iron cage or crate built above the sides. This coke is 
used for locomotives. The gas is led through pipes in which the 
tar is lodged, and flows by gravity toan opentop. The gas is then 

through the usual cooling and scrubbing apparatus, and 
nally stored in a gas holder of 5,000,000 enbic feet capacity for 
general distribution. The works produce illuminating gas, gas for 
power purposes—most of which is used at the works—tar, and 
sulphate of ammonia from the scrubbing liquor. Electric power 
is used, the current being generated by a dynamo directly con- 
nected to a steam engine. The boilers are of the water-tube type, 
heated by gas supplemented by a light fire of coke. At fall 
capacity the ovens average 1700 tons of coal consumed in twenty- 
four hours, the coking ore taking about thirty-two hours. In 
coke production, 11,700 Ib. of coal will produce 8740 Ib. of coke, a 
proportion of about 7} to 10. 
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BOILER EXPLOSION AT WESTERFIELD 


LCCOMJOTBIVE BOILER EXPLOSION ON THE 
GREAT EASTERN RAILWAY. 

Aw accident, fortunately of a rare type on our railways, 
occurred on the Great Eastern Railway on Tuesday morning 
at Westerfield, near Ipswich, when the boiler of a goods loco- 
motive exploded, killing the driver and fireman. As is the 
case in most accidents of this kind, exact particulars are 
somewhat difficult to obtain, but it seems clear that the 
engine was standing waiting for signals with steam blowing 
off at the safety valve when, without warning, the explosion 
occurred. The boiler, according to an eye-witness’s account, 
was hurled about forty yards, and the driver and fireman 
were discovered lying dead some distance from the framework 
of the engine, but in different directions. The boiler in its 
flight struck and displaced the rails of the down line, right in 
the centre of the crossing, and then bounded off on to the 
end of the platform. It carried away part of the brickwork 
at the end, and fell sideways on to the porters’ hut, smashing 
the wooden structure to atoms, and bringing down a big 
telegraph or signalling post. We understand that the engine, 
No. 522, was rebuilt only last year, and was, therefore, 
practically new. An inquest was opened on the bodies of 
the driver and fireman on the same evening, but no evidence 
was elicited to throw any light on the cause of the explosion, 
which will be investigated by the Board of Trade. 

From the very interesting photographs we give above it 
will be seen that any doubt there might have been as to the 
cause of the accident is removed. The illustration of the 
boiler shows plainly that the fire-box ruptured. When this 
happens to a serious extent in a locomotive boiler the result 
is generally that the fire-box end of the boiler is projected 
upward from the recoil of the escaping steam and water 
downwards, and the boiler is carried to some distance, as in 
this case, or merely turns a summersault without travelling 
any considerable distance. 


THE AMBERSWOOD ACCIDENT. 


THE report of Lieut.-Colonel P. G. von Donop upon the derail- 
ment of an express train at Amberswood Junction—a point between 
Standish and Brynn stations on the Lancashire Union line, run- 
ning from Preston to se occurred on July 27th, has 
beenissued. Assome time has elapsed since this accident happened 
it may be well to recall briefly the circumstances, The train belonged 
to the London and North-Western Railway Company, and consisted 
of a six-coupled engine, with a rigid wheel base, tender, and 
ten vehicles. As it was passing through the junction, at a speed 
variously estimated at between thirty and forty miles an hour, it left 
the rails, the leading = falling down theembankment on which 
the line is constructed. The driver and one passenger met with 
their deaths, and about twenty passengers were injured, some very 
seriously. The weather at the time was excessively hot. 

The North-Western Company maintains the points and crossings 
of the Amberswood East Junction, but immediately at the termina- 
tion of the crossing the maintenance of the Great Central Railway 
Company commences. The junction is a facing one for up trains, 
and is fitted with the usual safety appliances. The curve of the 
junction is one of 84 chains radius, and it has practically no super- 


elevation and no check rail, except the usual wing rail opposite the 
crossing. The junction was re-laid by the North-Western Company 
in 1899 with rails weighing 90 lb. to the yard, with chairs weighing 
45 lb. each, and with fish-plates weighing 16 lb. each. On the 
Great Central Company’s line the permanent way consists of rails 
originally weighing 81 lb. to the yard, but which had been reduced 
by wear to about 65 1b., chairs weighing 40? lb. each, and fish- 
plates weighing 29 1b. the pair. The rails and chairs have been 
am oor since 1886, but new sleepers and fish-plates were provided 
in 

The first marks on the os | of anything unusual having taken 
place occur at the crossing. Lieut.-Col. Donop states that all the 
vehicles of the train appear to have run safely through the 
facing point, and there were no marks of any sort to connect the 
facing point itself with the accident ; but at the crossing there 
is a distinct mark of some vehicles having mounted the V rail 
on the right-hand side of the line, and there is a corresponding 
mark on the wing rail opposite the crossing on the left-hand side 
of the line. From these marks it would appear that some 
vehicle had been derailed on the right-hand side of the line to- 
wards the six-foot way. The next five chairs on this side of the 
line have also distinct marks of something having rubbed against 
them. These marks were slight at first, but gradually increased 
until a chair was broken, and from that point onward all the 
chairs were broken, But immediately next to the crossing rail 
belonging to the North-Western Railway the rails of the Great 
Central Railway commence, and the first two rails on the right- 
hand side belonging to that company were found to be broken 
about 2ft. on each side of the fish joint between them. The two 
broken pieces, connected together by their fish-plate, were found 
lying on the North-Western main line about 100 yards from 
their original position. The broken end which was nearest 
the facing point bears on it distinct evidence of having re- 
ceived an exceedingly severe end-on blow after the break had 
occurred, From this — forward the permanent way was 
wrecked, the sleepers being cut nearly clean through by the 
— of the train, and the rails being twisted and bent into all 
shapes. 

The evidence given by witnesses at the Board of Trade inquiry 
was remarkably contradictory—so much so that it would appear 
as if the witnesses had been seized with a fit of temporary aberra- 
tion owing to the shock to the nerves which the sight must have 
caused, and had afterwards by some psychical process filled in the 
details of the affair. The signalman, situated 120 yards ahead of 
the points, for instance, states that he saw the engine pass them, 
and his evidence is — corroborated by another man 
standing in the neighbourhood. This evidence is strongly in 
favour of the view that the derailment was not due to the points 
and crossing. But against this there is the evidence of two plate- 
layers belonging to the Great Central Company, who both state 
that they were standing near the top of the embankment about 
fourteen yards ahead of the crossing when the train ran through 
the junction. They both positively assert that they saw that the 
engine gave a jump when the front wheel came to the crossing, 
and are both confident that it was at that point that the ‘derail- 
ment took place. These men were, if their statements are true, 
in the best possible position for seeing what occurred, and their 
evidence should be conclusive ; but two of the men previously 
referred to assert that they saw these two Great Central plate- 
layers, and that at the time of the accident they were not stand- 
ing near the top of the embankment at all, but that they were both 
lying down at the bottom of it. Such is the evidence on which the 
inspector has to base his report. 

fter ———s the evidence carefully, and from a personal in- 
spection of the scene of the accident, Lieut,-Col, Donop considers 


that whilst there are several possible ways in which this accident 
may be accounted for, there can, in his opinion, be little doubt 
that the main determining factor in the case was the speed, which 
was clearly excessive for a train running through a junction of this 
description, and which was in excess of that allowed by the North- 
Western Company’s own rule. The second determining factor in 
the case was probably the weakness of the permanent way of the 
portion of the Great Central line adjoining the junction. j 

It was to a combination of these two factors that he considers 
that this accident was probably due. 


CATALOGUES, 


The Bickford Drill and Tool Company, Cincinnati, Ohio, U.S.A. 
—Catalogue of drilling machinery and other tools, 

The British Thomson-Houston Company, Limited.—Pamphlet 
No. 72. Electric winding and haulage machinery. 

The British Westinghouse Electric and Manufacturing Company, 
Limited, London.—Circulars No. 1030 and 1031. 0.D. trans- 
formers and belt-driven polyphase alternators, 

The Bon-Accord Acetylene Gas Company, College-street, Aber- 
deen,—lIllustrated catalogue of acetylene gas apparatus. This 
book describes the most recent practice in the construction of 
generators. 

Worthington Pumpi ine Company, London and New 
York.—This company 5 ge us a pl which has been 
issued as a souvenir of their handsome exhibit at Paris, The illus- 
trations are excellently reproduced. 

The Simplex Steel Conduit Company, Limited, Coventry-street, 
list, including some of the latest 
improvements in the steel conduit system. is company has just 
been awarded a gold medal at the Paris Exhibition. 

Mather and Platt, Limited, Salford Ironworks, Manchester.— 
Revised price list of steel-clad electric motcrs and accessories. 
These motors have been designed so as to comply with the most 
stringent fire-office rules, and are built for all pressures between 
100 and 500 volts. The little pamphlet is appointed with the good 
taste which is usually shown in this company’s publications, We 
have also received a copy of a neat my containing an illus- 
trated description of this firm’s exhibits at Paris, 


THE Wor.p’s Larcest TeLEscorpes.—Dr. A. A. Common, 
F.R.S., gives the following list of e telescopes in ex- 
istence in 1900. There are, he says, refractors of 1lbdin. 
and upwards: — Paris (Exhibition), 50in.; Yerkes, in. ; 
Lick, 36in.; Pulkowa, 30in.; Nice, 29°9in.; Paris, 28°9in. ; 
Greenwich, 28°Qin.; Vienna, 27'Qin.; Washington, U.S., 26-0in.; 
Leander, McCormick Observatory, Virginia, 26-0in.; Greenwich, 
26 Oin.; Newall’s, Cambridge, 25-0in.; Cape.of Good Hope, 24:Oin. ; 
Harvard, 24‘0in.; Princeton, N.J., U.S., 23°0in.; Mount Etna, 
21°8in.; Strassburg, 19-lin.; Milan, 19-lin.; (Dearborn) Chicago, 
18‘5in.; Warner Observatory, Rochester, U.S., 16°0in.; Washburn 
Observatory, Madison, Wisconsin, ; Edinburgh, 15:lin.; 
Brussels, 15‘lin.; Madrid, 15°0in.; Rio Janeiro, 15°0in.; Sir 
William Huggins, 15°0in.; Paris, 15-0in. There are_nine reflectors 
of 2ft. 6in. and upwards :—Lord Rosse, 6ft.; Dr. Common, 5ft.; 
Melbourne, 4ft.; Paris, 4ft.; Meudon, 3ft. 3in.; South Kensington, 
(Lick), 3ft.; Greenwich, 2ft, 6in.; South Kensington, 

in, 
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LOCOMOTIVE SALOON, LONDON AND SOUTH-WESTERN RAILWAY 


MR. DUGALD DRUMMOND, ENGINEER, NINE ELMS 


LOCOMOTIVE SALOON FOR THE LONDON AND | to end of the boiler-house, there are two electiically-driven ; The rack mechanism is worked by a motor of 150 horse- 


SOUTH-WESTERN RAILWAY. 


Tue illustration above shows a very handy and neat 
locomotive saloon for the use of the locomotive engineer of 
the London and South-Western Railway, which has been 
built at the Nine Elms Works from designs by Mr. Dugald 
Drummond, locomotive engineer. 

The type of the engine—if the whole may be looked upon 
as one—is of a rare class, and may be called a double bogie 
with single driving wheels. This, however, can hardly. be 
called a novel arrangement, because the famous broad-gauge 
locomotives of the Bristol and Exeter, with 9ft. driving 
wheels, were of this type, though the wheel base of their 
bogies was the same; whereas in the case of this London and 
South-Western locomotive the leading bogie has a wheel base 
of 5ft., and the trailing bogie a wheel base of S8ft. 

The purely locomotive portion of the inspection engine 
under notice is admirably designed for the work it has to do, 
so as to provide all the power that is needed without any 
unnecessary size or weight. The cylinders are 11din. in 
diameter and 18in. stroke, and are supplied with steam 
at a pressure of 175 lb. per square inch by a boiler containing 
117 tubes ijin. diameter by 8ft. long, providing exactly 
500 square feet of heating surface, and having a fire-box 
3ft. 8in. in length, with a grate area of 11:3 square feet, the 
fire-box providing 50 square feet of heating surface, or a total 
heating surface of 550 square feet. 

The wheels of the leading and trailing bogies are 2ft. 6in. 
in diameter, and the single driving wheels are 5ft. Tin. in 
diameter. The total weight of the engine is 37 tons 8 cwt., 
distributed thus :—On the leading bogie, 9 tons 3 ewt.; on 
the driving wheels, 13 tons 12 cwt.; and on the trailing 
bogie, 14 tons 13 cwt. The tractive force is 3908 lb. The 
total wheel base is 27ft. 44in., and the length over the buffers 
35ft. Zin. The side tanks carry 1000 gallons of water, and 
the coal bunker has a capacity of one ton. 

The saloon conforms in pattern and colouring to a 
standard London and South-Western coach externally, while 
internally it is fitted with comfortable armchairs and a sofa, 
the chair for the locomotive engineer being so placed as to 
afford not only a good view of the line by the observation 
windows, but also a view of the driver and ahead by means of 
the hole, seen in the picture, in the back of the cab. For 
communicating with the driver by signals on a gong, to order 
him to go ahead, stop, or go astern, there is an electric push 
handy. A compact room, with fittings for supplying light 
refreshments, &c., is provided for the attendant, as well as a 
complete lavatory. The saloon is lighted by gas, and amply 
provided with torpedo ventilators, and large roller maps of 
the whole South-Western system complete one of the neatest 
“inspectors possible. 
have been maintained for long distances, this engine saloon 
runs with marked smoothness. 


THE ELECTRICITY SUPPLY OF GLASGOW. 


SUPPLEMENTING our account of the electricity supply of 
Glasgow in our issue of the 14th inst., we now give a few par- 


ticulars of the St. Andrew's Cross Station, opened at the same | 
It occupies a site of about two | 


time as that at Port Dundas. 
acres, and is bounded on two of its sides by lines of railway. 


The building proper, while allowing ample room for extensions | 


of machinery—amounting, if need be, to 15,000 horse-power 
of engines and boilers—also embraces accumulator rooms, 
cable stores, workshops, and of course offices and staff-rooms. 
The boiler-house contains as a first instalment four Babcock 


and Wilcox water-tube boilers of 1100 horse-power each | 


similar to those installed at Port Dundas. Arrangements are 
made to accommodate a whole train of coal trucks in a siding 
iminediately outside the boiler-house wall. For elevating the 


coal to the coal storage tanks overhead, which run from end | 


At speeds of 60 miles an hour, which | 


| truck hoists, one at each end by which the trucks will be | 
elevated and after depositing contents at any spot along the 
overhead line, again lowered and returned to the siding. 
There are large water-storage tanks over the boilers which 
meantime act as cooling ponds for condensing water, but as 
yet no condensing plant has been laid down. The chimney 
of the station has a height of 203ft. and an inside diameter 
of 11ft. 

The engine house is 360ft. long by 56ft. wide, and the plant 
installed and projected is in most respects similar to that at 
Port Dundas. There are two 400 horse-power three-crank 
compound Bellis engines coupled direct to Crompton bi-polar 
dynamos, and one 200 horse-power two-crank triple-expansion 
single-acting engine by Alley and Maclellan, direct coupled | 
to adynamo by Mavor and Coulson, Glasgow; all of these 
running at 375 revolutions. A further 200 horse-power 
engine by Alley and Maclellan coupled to a Mavor and 
Coulson dynamo is being laid down, and there is also in 
course of erection a Willans engine of 1200 horse-power 
similar to that described in connection with the Port Dundas 
Station, and like it will be coupled to a 12-pole Crompton 
dynamo, Two further Willans engines, each of 1200 horse- 
power; one to be coupled to a Crompton and the other toa 
Schuckert dynamo will be installed after the close of the 
Glasgow Exhibition, at which they are to supply current. 
As in the case of Port Dundas fine facility for the erection 
and repair of plant is afforded by a 25-ton overhead 
electric travelling crane made by Broadbent and Sons, of 
Huddersfield. 

The current from this station will supply, for some years 
at least, the whole of the city south of the Clyde, and will be 
worked in conjunction with Port Dundas, and will assist the 
latter should occasion arise, and vice versd. The mains on 
the south side of the river are joined with these on the north 
side by means of six large feeders crossing the Jamaica 
Bridge, and others at the new bridge over the Clyde at the 
Green. About 20 miles of new feeders and 20 miles of dis- 
tributing mains have been laid during the last financial year 
upon the north side of the Clyde, and about seven miles of feeders 
and five miles of distributing mains on the south; all being 
additional to what had been laid prior to May 31st, 1899. 
The number of consumers on May 3ist this year was 2852, 
as against 1858 at corresponding date last year. The number 
of electric motors in use and supplied off the mains as at 
May 31st this year was 212, as compared with 78 at corre- 
sponding date last year. 


THE PARIS EXHIBITION.—ELECTRIC LOCO- 
MOTIVE. 


We illustrate on page 317 an electric locomotive, intended 
for working a rack railway, as well as on smooth rails, shown 
| at Paris by the makers, La Société Suisse, of Winterthur. 
The engine has been constructed for the Fourviére et Ouest- 
Lyonnais Railway, Lyons. 

The firm has been occupied for many years in the con- 
struction of rack-railway locomotives, and has probably made 
| the greater number of all such engines in service, they have 
also studied electric locomotives, and availing themselves of 
their experiences in steam rack traction, they have already 
built a considerable number of electric locomotives, working 
on the Gornergrat, Stanstad-Engelberg, Jungfrau, Bex-Ville, 
}and Aigle-Leysen Railways. The electrical mechanism of 
| these engines has for the most part been supplied by Brown, 
| Boveri, and Co., of Baden, Switzerland. 

’ The engine we illustrate is one of several constructed to 
work the traflic of the Western Lyons Tramway Company 
on the steep inclines between the city and the plain of St. 
Just. The engine must be able to haul 28 tons up an incline 
of 1in 5-2 ata minimum speed of five miles an hour. The 


rack is on the Abt system; current is supplied at 500 volts. 


power, running at 4700 revolutions per minute. The motor, 
by means of two pinions and two spur wheels on two counter- 
shafts, acts on the two axles of the rack wheels. For work- 
ing on the level, the carrying wheels are driven direct by two 
25 horse-power motors. On the rack portion of the line all 
three motors are worked; on the level the rack gear is, of 
course, thrown out of use. 

The locomotive is fitted with very powerful brakes. There 
are first two serew brakes, independent of each other, which 
act on the toothed driving wheels; secondly, a similar brake 
acting on the carrying wheels; and, lastly, an automatic 
brake, which is thrown into action whenever the maximum 
speed allowed is exceeded, or whenever the electric current 
is broken by any cause whatever. The square tank, seen above 
the engine, is intended to carry water to keep the brakes cool. 

The principal dimensions of the locomotive are as follows : 


Diameter of rack driving wheels .. .. .. 
Speed, miles per hour .. . 5} 

eight ofengine .. .. 12 tons 
Total, of base 23 tons 


Revolutions per minute of adhesion motors .. 300 

The mechanism is enclosed in a wooden case, not seen in 
our engraving, provided with plate glass panes, so that the 
driver can at all times see it at work. The two motors for the 
carrying wheels are of the usual four-pole type-series wound. 
They are placed between the wheels. They develop together 
50 horse-power when the machine is running at 9 kilos. per 
hour, and the torque is then not sufficient to slip the wheels. 

The principal motor will work up to 200 horse-power. It 
is shunt-wound. The armature is of copper bars, connected 
in series, carried in notched soft iron plates. To provide for 
the rough usage and high speed the bars are very ~— 
secured by means of wedges of insulating material, whic 
serve to interlock the bars with the iron plates. The motor 
is placed inside the vehicle, but it is not covered up, because 
it was deemed necessary to keep it cool, so that it has been 
left as open to the air as possible. 

When the train is descending the incline the motor acts as 
a dynamo, generating current; this is not wasted in a re- 
sistance, but is thrown into the main circuit. In order that 
the tension may be raised sufficiently, more current is thrown 
through the shunt into the field magnets. In order that the 
heavy current generated may not overheat the machine, 
great care has been taken to maintain efficient ventilation. 
As the motor is shunt wound, it automatically adjusts the 
current to the speed, and the speed to the current, so that 
the velocity of descent is very little affected by variations in 
the angle of inclination of the incline. 

The starting and stopping arrangements are very simple. 
The former is effected with minimum current ; all variations 
of speed are obtained by altering the resistance in the shunt. 
One small handle suffices for everything but reversing, for 
which a special lever is provided; this last is so connected 
with the regulator handle, as we may call it, that the driver 
can make no mistakes. 

Current is taken by three ‘ archets” or trolleys of special 
construction, which work when nearly horizontal or nearly 
vertical. This is rendered necessary by the circumstance 
that out in the open the line wires are some 19ft. above the 
level of the rails, while in the tunnels they are close to the 
roofs of the vehicles. 

The locomotive is furnished with various pieces of apparatus, 
such as a lightning arrester, fuses, and volt and ampére 
meters. A safety apparatus is provided which consists of a 
solenoid which carries an armature of soft iron; when this 
drops through failure of current, the brakes are applied and 
at the same time the safety switch is thrown, so that should 
there be a sudden return of current in the circuit, no damage 
may be caused by what has been termed electric momentum, 
which, as is but too well known, throws up the voltage 
enormously for a moment. 

The lighting of the train is, of course, electrical. 
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RAILWAY MATTERS. 


A tayer of paper introduced between the tire and rim 
of railway wheels has been tried to reduce noise, with satisfactory 
results, in Chicago. 

A rattway scheme, involving the expenditure of 
£80,000, for connecting Birmingham, Coventry, and Leicester, is at 
present under consideration. 


In the twelve months ending December 31st last 5887 
accidents of all kinds had been recorded on Indian railways, 
against 5405 the previous year. 

Tue General Purposes Committee of the Folkestone 
Corporation have decided to recommend an electric tramway 
scheme involving an outlay of £95,000. : 


A Goons train containing one passenger coach was pro- 
ceeding from Sierre to Greuchen, in the Canton Valais, when the 
line gave way under the weight of the engine, and the whole train 
was thrown off the line. The guard had both legs cut off, and 
much damage was done to rolling stock. 


Tue number of locomotives exported from the United 
States during the first seven months of this year was 313, against 
256 in the similar period last year. The export of steel rails 
shows an even larger increase, no less than 308 tons having 
been shipped, compared with 129,501 tons in 1899. 


Raiiway construction in Mexico goes on apace. In 
the State of Vera Cruz the Vera Cruz and Pacific is going south- 
ward from Cordoba. This line has to contend with many diffi- 
culties, not the least of which is the labour question. A recent 
attempt at imported Italian labour proved a disastrous failure. 


Two of the new tunnels under Crewe Railway Station, 
which are part of the extensions which have been in progress for 
several years past, were opened on Monday for through traffic. 
These are part of the extensions on the Crewe to Liverpool line. 
The tunnels and railways were inspected by an official of the Board 
of Trade, and passed. 


Arter holding a public inquiry at Rhyl last Saturday, 
the Light Railway Commissioners decided to sanction the construc- 
tion of an electric tramway from Prestatyn to the Marine Lake, 
Rhyl, a length of about seven miles, The route follows the sea 
coast. The capital of the concern is £7500, and the Rhyl Council 
will supply the electricity. 

Tue receipts of all the German railways running since 
August, 1899, were, according to the Rhenish-Westphalian Gazette 
for August of present year, M. 155,191,711, M. 54,048,857 falling 
to passenger, and M, 101,142,854 to goods traffic ; plus against 
the same month last = was M. 11,186,773; M. 7,371,892 for 
goods, and M, 3,814,881 for passenger traffic. 


AN effort is being made to prevent the closing down of 
the Rogers Locomotive Works. It is stated that from £60,000 
to £100,000 will be necessary to make improvements and 
provide working capital, and an effort is to be made to raise this 
amount by local subscriptions. The works employ about 1500 
men, and can turn out about twenty locomotives per month. 


THE United States Consul at Athens reports that the 
Athens to Piré Railway Company under its charter is bound to 
adopt within three years’ time electrical driving on its line. The 
line runs from the Quai du Piré into the centre of the town of 
Athens. Its length will be five miles, of which three-quarters of a 
mile will be in a tunnel running under a portion of the town. 


A scHEME is is course of preparation, and a preliminary 
examination of the ground was made last year, for a railway which 
shall connect Akkerman, at the mouth of the river Dniester, with 
Odessa, The distance is about 30 miles, and the line will have to 
be carried across the estuary—which is a shallow leman or salt lake 
—on a bridge. The construction will offer no engineering diffi- 
culties, 


In connection with projected railway extensions in 
Mexico, Mr. John P. Ramsey, general momar of the Rio Grande, 
Sierra Madre, and Pacific Railroad, recently made a survey of a 
projected line from Corrallitos to Frontera, a distance of 160 
miles, and found that, so far as a bird’s-eye survey can be relied 
upon, the line is feasible and would return a reasonable interest on 
the investment. 


Four storage battery cars are now being used by the 
Metropolitan Street Railway Company, New York, on its Thirty- 
Fourth Street line. . There are several severe grades on this line, 
but the cars are giving perfect satisfaction, and as fast as more can 
be secured they will be used to replace the horse cars. The cars 
are of a large closed type, room being found for the batteries 
beneath the seats, 


We learn from an American contemporary that there 
is an active demand in Canada for rails and other materials for 
electric roads. Many of the companies are said to have been 
holding off in oo of lower prices, but, although these 
have not yet materialised, quite a few of the companies are now 
in a hurry to get material. They want second-hand rails if they 
can get them, and new if they cannot. 


Excuaneine old rails for new at a profit was accom- 
plished last year by the Chicago Great Western Railway Company. 
According to the annual report, the company in 1899 a 
10,000 tons of 751b. steel rails at £3 16s, per ton. hile they 
were being laid down and the old ones taken up, the iron market 
advanced to such an extent that the old rails were sold for about 
£2 per ton more than the new ones cost. 


From the last full year’s returns of the working of the 
twenty-one light railways in Ireland, viz., for the year 1898, it 
appears that twelve of these lines earned more than their working 
expenses, while on nine the cost of operating was more than the 
receipts, On the 432} miles of line open the receipts amounted in 
the aggregate to £103,913 and the expenses to £103,033, leaving 
£880 balance. For 1896 the lines earned £98,718 at a cost of 
£97,272, leaving £1446 balance. 


Opessa and St. Petersburg stand on the same meridian 
of longitude. Their distance apart as the crow flies is about 950 
miles. If the railway connection between the two ran due north 
and south it would pass through several important centres of 
population and commerce—Kieff with 260,000, Moghileff with 
45,000, and Vitebsk with 70,000 inhabitants. Instead of this the 
railway connection goes far to the west ; it s close to Warsaw, 
and covers a distance of over 1200 miles. new line from Odessa 
to St. Petersburg is ~— seriously meditated. It will pass through 
Kieff, Moghileff, and Vitebsk, with short branches to Chernigoff 
and Novgorod. It will shorten the time occupied by the journey 
from 49 to 27 hours, 


Ar the International Tramways Congress just closed 
in Paris topics of great interest to tramway and light railwa 
engineers and all interested in electric traction were fully y Aenean: | 
Mr. Scotter, light railway engineer of Westminster, spoke on the 
relation in England between light railways and the main lines, 
and their distinction from tramways. He mentioned that the 
purchase clause in the Tramway Act of 1870 was largely 
responsible for the backward state of tramway enterprise here. 
Rapid strides had been made in electric traction since the passing 
of the New Light Railway Act four years ago, and England was 
now decidedly going ahead. Among those who expressed them- 
selves glad to have received so much information were Mr. Jansen, 
president of the Congress, and M. Burlet, general manager of 
Chemin de Fer Vicinaux. 


NOTES AND MEMORANDA. 


One of the leading motor-car manufacturing firms in 
Paris claims to have turned out 2500 carriages in the past five 
years, 


Four hundred and twenty steamships, of 202,498 tons 
ross, were built in the United States during the-half year ended 
Ses 30th last. This is claimed to be a record output. 


Tue telegraph line which France has been erecting from 
Loango, on the coast of the French Congo region, to Brazzaville, is 
completed. The line is 522 kilometres long, and the work was 
finished in 18 months. 


Exectricity is being largely used in the development 
of the industries of Mexico, as well as for the lighting of the cities 
and as motive power for the tramway system of the Federal dis- 
trict. At Pachuca it is extensively used in the mining works, 
the generating power in some cases being at a considerable dis- 
tance. 


Tue Parliamentary Committee appointed to report 
upon the working of the water-tube boilers have arranged to carry 
out a series of experimental trials on board the Minerva, cruiser, 
at Chatham. Additional tanks are to be fitted in the vessel, and 
alterations are also to be made in the stokeholds. She will carry 
out the trials in one of the dockyard basins. 


Tue Commissioner-General of the Paris Exhibition has 
published the statistics of the number of visitors to the Exhibition 
up to September 16th. Including 8,579,364 free passes, the total 
number of entrances was 33,998,533. The number of tickets used 
was 29,056,769. The number of visitors has, therefore, already 
slightly exceeded the figures for the 1889 Exhibition. 


Accorpine to the Breslau geologist, Dr. Frech, 
Germany is the richest country in Europe in future stores of coal, 
and is only superseded in this respect by North America and North 
China. He states that after a thousand years, when the European 
and North American coalfields are exhausted, it is possible that 
the coal and ironstone of Shansi may make this district a centre of 
the world’s industry. 


Returns have just been issued by the French fiscal 
authorities concerning the number of autocars declared for taxa- 
tion. These show that in the whole country there are 946 cars 
with more than two seats, and 726 vehicles with two seats, thus 
making a total of 1672 autocars, Of this number Paris has 204 
large cars and 84 small ones. These figures do not include motor 
cycles, which are comprised in the cycle returns. 


Tue American exports of leading articles of iron and 
steel for the first seven months of 1900 amounted to 535,935 gross 
tons, as against 585,769 tons in the corresponding period of 1899, 
The total value of the exports for 1900, which include locomotives, 
car wheels, machinery, castings, hardware, saws, and tools, sewing 
machines, stoves, printing presses, boilers, &c., was £15,257,200, 
against £11,538,100 in the first seven months of 1899, The iron 
ore exported in the stated period for 1900 amounted to 10,423 tons 
and in that for 1899 to 7409 tons. 


THE copper production of Germany, which amounted 
in 1898 to 30,703 tons, has in 1899 been estimated at 37,676 tons. 
The import, 89,746 tons, is only a few tons less than that of last 
year, whereas the export has increased by 5347 tons. The home 
consumption for 1899 was estimated at 102,618 tons, compared with 
101,519 tons in 1898 ; 96,303 tons in 1897 ; 85,160 tons in 1896 ; and 
70,362 tons in 1895. Since 1892 the consumption in Germany has 
increased by 82°91 per cent.; the production of the whole world 
has only increased in the same time 48°16 per cent. 


A motor factory at Oberursel, in Germany, has placed 
on the market a locomobile which promises to be of some import- 
ance for the spirit industry. According to a consular report it is of 
simple construction, requires little material, and the economic 
effect can be considerably increased by using a mixture of de- 
naturated spirit with benzol. The motor manufacturers guarantee 
that not more than from ‘04 to ‘06 kilo. of spirit-benzol mixture 
will be required per horse-power and per hour. Should the motor 
not fulfil these conditions they further bind themselves to supply 
a petroleum motor in place of the other. 


Accorp1ne to the monthly summary of the Bureau of 
Statistics of the United States Treasury Department, the American 
imports of iron and steel and manufactures thereof in the first 
seven months of 1900 amounted to 140,603 gross tons, as against 
81,585 tons in the first seven months of 1899, The total value of 
the imports for the above-stated period in 1900 was £2,598,586, 
against £1,553,200 for the corresponding period of 1899. There 
were also imported in the first seven months of 1900 550,852 tons 
of iron ore and 241,555 tons of manganese ore, as against 297,736 
tons of iron ore and 78,897 tons of manganese ore during the corre- 
sponding period of 1899. 


Coat consumption in blast furnaces varies with the 
amount of moisture in the air. In a discussion before the Pitts- 
burgh Foundrymen’s Association it was stated that under normal 
conditions with the temperature at 70 deg. Fah., 1000 cubic feet 
of air, equal’ to 75 1b., contains 1 lb. of moisture, and that each 
= of moisture requires one additional pound of coke. Tests 

ave proved that when the air is charged with moisture, from 
200 lb. to 300 lb. more coke are required for producing a ton of 
iron than when the air is dry and comparatively little moisture is 
blown into thefurnace. Heating the air does not eliminate the 
moisture, 


Tests of the corrosion of pipe by the earth along the 
route of the Coolgardie pipe line have recently been made. 
Specimens of pipe, both coated and uncoated, were buried at 
several different points in November, 1898, and these were dug up 
and examined on April 24th, 1900. In all cases the pipe coating 
was found to be dry and friable, with a thin filra of rust in places 
on the metal under the coating. ‘There was no pitting of the metal, 
however. The pieces of uncoated pipe where buried in sand or clay 
were very slightly pitted. A piece of uncoated pipe buried in the 
‘*salt lake pan,” however, was very materially affected, being 
covered with pits about in. deep over its whole surface. 


OnE of the great objections to technical education in 
this country has been that the practical experience acquired by 
students in the colleges is not of equal value to that obtained in 
commercial workshops. The Germans ap} to have become alive 
to this drawback, for we learn that it has owed determined to make 
at least one year’s practical training in the workshops obligatory 
for those students who oo in for the examination for the engineer 
diploma. The Royal Technical High School at Berlin demands 
from the intending student a written testimonial that he has spent 
at least one year in an industrial undertaking, that he has 
submitted himself to the rules of the shop, and that he has taken 
part in the work as an actual workman. 


Warittnc to the Bradford Observer concerning the origin 
of the Low Moor and Bowling Works and the dispute as to which 
started first, Mr. R. F. Sutcliffe says that the late Mr. Wilcox 
found books which clearly proved that the first blast furnace at 
the Bowling Ironworks was blown in 1788, while at the sister 
works at Low Moor the first blast furnace was not blown in until 
— 1791, or about three years later. Mr. Cudworth, in his 


istory of Bolton and Bowling,” describing the Bowling Works, 
states that ‘‘ the boiler-plates for the steam boiler put down at the 
commencement of the Low Moor Works were made at the Bowling 
Ironworks,” which, if correct, is additional evidence that the late 
world-renowned ‘‘ Bowling iron” was undoubtedly the first brand 
of iron known everywhere as ‘‘ best Yorkshire.” 


MISCELLANEA. 


Tue Chester Town Council have adopted an important 
scheme for sewage purification, involving an outlay of £43,000. 


Tue great strike of dock labourers at Hamburg, which 
had lasted more than three months, ended last Saturday in a 
compromise. Work was resumed on Monday. 


Durine his recent visit to Germany the Prince of 
Wales had two long runs in a steam motor car, driven by M. Leon 
Serpollet, the distance altogether being about 240 kilometres. 


Tue experiments made by Professor Baum with his 
wireless telegraphy system made between Cuxhaven and Heligo- 
land, - — of 384 miles, are said to have been perfectly 
successful, 


In the gunnery trials of the Channel Squadron the 
captain of the starboard after-turret gun of the Majestic fired five 
rounds in three minutes, and hit the target each time. A very 
remarkable performance. 


A TELEGRAM from New York states that on Sunday the 
Oceanic lost part of her port propeller when 1460 miles out from 
Queenstown. A heavy sea was running at the time, with a north- 
easterly wind, but the cause of the accident is unknown. 


Tue Hamburg-American line has ordered from Harland 
and Wolff, of Belfast, a steamship 750ft. long, 46ft. longer than 
the Oceanic, to ong 2000 = ers, including 450 first cabin 
poseeagers, and 12,000 tons of ‘‘dead load.” She is to be launched 
in 


THERE was launched on Tuesday from the yard of 
Laird Brothers, Limited, Birkenhead, the 30-knot torpedo 
destroyer Sprightly. This is the nineteenth vessel of the same 
type which has been built by the company for her Majesty’s 
Government. 


Ar a special meeting of the Derby Town Council held 
last week, the report of Mr. James Mansergh on the sewerage of 
the borough was discussed. This gentleman proposes the bacterio- 
logical treatment. The report was adopted. It is estimated that 
the cost will exceed a quarter of a million of money. 


AccorpInc to a return published by the Russian 
Ministry of Finance, the mercantile marine on January Ist last 
numbered 657 steamers of the estimated value of £9,251,000, and 
2148 sailing vessels of the value of £1,510,000. Of the steamers 
nearly all are of foreign construction—mostly British. 


An accident has happened to Count Zeppelin’s navig- 
able balloon, the supporting tackle breaking and the balloon 
falling. The frame is much damaged, and will need extensive 
repairs. By the time they are completed, it is feared that the 
season will be too late to make an ascent, and further trials will 
have to be postponed until next year. 


Mr. Smion, the Danish Consul at Mafinheim, is in 
possession of the following invention. It is an apparatus by which 
& person essing a telephone can send a type-written message 
which will appear in type-written print at the destination with 
which the apparatus is connected. Siemens and Halske are 
bringing this apparatus before the public. 


A COPPER-SMELTING plant has just been completed at 
Nacosari, State of Sonora, Mexico, by the Copper Queen Com- 
pany, which is said to be one of the finest and most elaborate in 
the world. Modern furnaces have been established at a cost of 
more than £200,000. It is claimed the company has £7,000,000 
worth of copper ore ‘‘in sight.” A railroad line has been sur- 
veyed from Bisbee to Nacosari, 


A CORRESPONDENT of the Daily News states that, in 
consequence of a general increase in miners’ wages of 5 per cent. 
on October Ist, there is a strong feeling on the London Coal 
Exchange to advance prices to the public from that date to the 
extent of 1s. per ton on all descriptions of coal. Collie ents 
declare that they are full of orders, and find extreme difficulty in 
keeping pace with the demand. 


On Thursday afternoon, telegraphs our correspondent 
in Birmingham, the Iron Trade Wages Board accountants declared 
that the net average selling price of bars, hoops, strips, and plates 
for July and August was £9 18s. 8d. per ton, compared with 
£9 15s, 4d. in May and June. ‘I'his entitles the ironworkers to 24 
per cent. advance, but owing to ironmasters’ current high costs the 
men have consented to forego the rise. 


Some time ago the Corporation of Falmouth decided 
to take advice respecting the town’s water supply, and engaged 
Mr. A. F. Phillips to draw up a report. This has now been done 
and the report suggests that the waterworks should be purchased 
by the Corporation from the local waterworks company. Mr. 
Phillips makes a number of recommendations for the improvement 
and enlargement of the water supply, the estimated cost of which 
is £23,500. 


Tue asphalt pavements in Brooklyn, it is said, are 
being ruined by leaking gas mains beneath them. The hydro- 
carbons used in enriching the gas are excellent solvents of asphalt, 
and so soften it in spots that it breaks up and crumbles. The gas 
companies, when brought to task for the injury done by their 
mains, however, pass on the blame to the electric railway com- 
panies, whose wandering return currents cause corrosion of the gas 
mains and consequent leakage. 


Turouaa the failure of the brakes of a motor car an 
accident which might have had much more serious results took 
lace near Kirkby Lonsdale on Monday. A London doctor named 
Heath and two friends were proceeding down Brig Brow to Devil’s 
Bridge, when, owing to the cause above mentioned, the car 
became uncontrollable, and dashed into some iron railings. The 
car was greatly damaged, and Dr. Heath received rather serious 
injuries, but the other occupants escaped with a shaking. 


NorasBLe improvement has been made in the use of 
6in. guns at sea. From the report of the Channel Squadron 
gunnery trials it appears that whereas last year the eight battle- 
ships fired 733 rounds and made 193 hits with the 6in. quick-fire gun, 
this year in 716 rounds they made 290 hits. From the return, as 
a whole, it is satisfactory to find that, whereas this year the 
average rounds per gun per minute were 3°89 with 1°58 hits per 
minute, the respective figures last year were 3°98 and 1°05, 


A RECENT report of the British Consul at Hakodate 
states that, in pursuance of a scheme providing a trunk line for 
the island, which was proposed to the Diet by the Government in 
1895, a small section was completed and commenced work last 
year. This is the Government line from Sunagawa—Sorachibuto 
—on the 'fanko Tetsudo Kwaisha line to Asahigawa, a distance of 
35 miles, and two small branches, from Asahigawa to Biyei, 20 
miles north, and to Ranriu, 18 miles east. The line from Sorachi- 
buto to Asahigawa cost £114,598, or about £3200 per mile. 


Ir is reported that Dr. Ormandy, of St. Helens, has 
discovered how to make good serviceable bricks from the waste 
heaps of the glass works of that town. For years scientists and 
chemists have endeavoured to discover a means of turning to 
account the immense heaps of spent sand and glass resulting from 
the operation of grinding plate glass. At one works alone a 
million and a-half tons have accumulated, and about twelve 
hundred tons are added every week. The new bricks are said to 
have stood exceptionally severe tests, and the process of manu- 
facture will soon be in full swing. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 
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FRANCE.—Boyvegavu aND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsuHER anv Co., 5, Unter den Linden, Berlin. 

A. Leipzic; F. A. Brocxnavs, Leipzic. 
INDIA.—A. J. Compripes anp Co., Railway Bookstalls, Bombay. 
ITALY.—LoxscHER AND (o., 307, Corso Rome; Bocca Freres, Turin. 
JAPAN.—Kgtiy anp Limirep Yokohama. 
Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
AFRICA.—Gorpon Gortcn, Long-street, Capetown. 
R. A. THompson AND Co., 33, Loop-street, Capetown. 
J.C. Jura & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. THompson AND Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MontrEat News Co., 336 and 388, St. Montreal. 
Toronto News Co., 18, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Sunscription News Co., Chicago. 
STRAITS anp WaALsH, Limite, Singapore. 
CEYLON.—WisayaRtNa AnD Co., Colombo. 


SUBSCRIPTIONS. 
t in town 


Half-yearly (including double number) .. .. £0 148. 6d. 
Yearly (including two double numbers) . . £1 9%. Od. 


Cioran Reapine Casgs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. "ices Subscribers pay in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made to and 
accompanied by letter of advice to the 


(The difference to cover extra postage.) 


ADVERTISEMENTS. 
pe The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in pera Alternate advertisements will be 
in any such case. weekly advertisements are taken 
subject to this 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing the 
Paper are to be addressed to the Publisher, Mr. Sydney wan ce 
letters to be addressed to the Editor ter of ' ‘Tux ENGINEER. 


Telegraphic Address, ‘ ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER’S NOTICES. 


** With this week’s number is 3 issued as a Supplement a Two-page 
* Engraving of a Horizontal Compound Engine and Dynamo. 
Every copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 


TYPES OF THE BRITISH FLEET.—Our two-page coloured 
lement, H.M. ships Formidable, Drake, and 
On superior paper, upon a roller, 

1s., by 


fect or muti ition, wing prompt 
of the to the Publisher, with the’ name of the 


rae through whom the is obtained. Such inconvenience, 
be by obtaining the paper direct from 


this office. 
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*,* We cannot undertake to return drawings or manuscripts; we must, 
“therefore, request correspondents to keep copies. 


REPLIES. 


G. H. T.—We think it very likely. But when? 

W. R. M. (Batu).—From the Secretary, Great George-street, Westminster. 
He will give you full particulars. 

J. 8. (Bristol).—Yes ; the Serve tube is like your sketch. J. Brown and 
Co., Atlas Works, Sheffield, are the makers. 

L. N. (Birkenhead),—Any good mathematical instrument maker will 
supply it. Certainly Stanley, Great Turnstile, Holborn. 

Execrricat.—Certainly you ought to become a member of the Institu- 
tion as soon as you can. You will never regret the outlay. 

P. G.—So far as we are aware, no one has taken out a patent for your 
ponent invention, nor do we see how any profit can be made out of 

e idea, 

G. H. P.—We are glad to recognise your dawning ap iation of the fact 
“that half a lie is not better than no news. ould that all who 
supply ‘ information ” to the Press were equally scrupulous. 

Tuanet.—We regret that we are quite unable to help you. There are no 
books on sothenaing which are of much use. If you could get evening 
lessons from an estimating clerk you would find them a help, and they 
would put you in the way to pick up more information. 

J. J. F, (Eastcheap).—The result would popes be that the water in 
whole or part would go into the spheroidal state, and would evaporate 
at an uncertain rate. The fact of there being a pressure of 150 Ib. on 
the ane side of the plate would, we should think, hardly affect the 
resu) 

H. D. R.—The salary would de; os largely on the future prospects of 
the gentleman, both an electrical and mechanical engineer, whom you 
want to act as engineer, manager, and sccretary to a small electric 
tramway. But we do not think you would get anyone worth having 
for less than £250 a year under any circumstances. 


MEETING NEXT WEEK. 
Society or Enatngers.—Monday, October Ist, ‘at 7.80 at 
Royal United Service Institution, Whitehall. Paper, “ 
Machinery,” by Mr, Robert Henderson. 


DEATH. 


On the 2ist inst., at 43, Argyle-road, Ilford; Essex, Tuomas Topp, con- 
sulting engineer, aged forty-six years. 
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SCREW GAUGES, 


In our last issue we printed the second report of 
the second British Association Committee on small screw 
threads. Those of our readers who have followed the 
subject with any care will remember that last year the 
Committee reported that they had experienced great 
obstacles in securing standard gauges for B.A. threads, 
on account principally of the difliculty of making the 
rounded ends fit accurately, and they wished, under the 
advice of an American manufacturer of gauges, to 
examine if the flat-topped thread would not be more suit- 

able in this respect. In the present report we learn that for 

a certain number of screws in their list a flat-ended screw 
is recommended, whilst the remainder is apparently to be 
left as it is. We also printed last week a paper which 
will have the cordial support of practical men, written by 
Mr. Clements at the invitation of the Committee. It 
is virtually a fairly trenchant criticism of the opinions of 
the Committee, and the proposed modifications of the 
B.A, standard. Speaking after the reading of this paper, 
Sir William Preece, chairman of the Committee in 
question, said that Mr. Clements’ arguments were out- 
side the scope of the Committee, an observation which 
was apparently meant to imply that the B.A. thread had 
nothing to do with engineers, but was a matter for dis- 
cussion by clockmakers and manufacturers of physical 
instruments. 

In the face of this hint, we must state that our remarks 
on this report are to be regarded in no sense as critical. 
We make them simply as interesting considerations from 


310 | the engineer’s point of view. To grasp fully the tremen- 


dous importance of the change which the Committee pro- 
poses, we must take actual figures—magnified diagrams 
are deceptive. Let us consider the largest screw with 
which the Committee’s recommendation deals. It is 
*236in. in diameter, and the pitch is ‘0394. The thread 
is flat on the top, where it used to be rounded. A simple 
calculation makes the length of this flat approximately 
‘0093in. Less that one one-hundredth of an inch. To 


99 | realise this dimension, look at a scale divided into mili- 


metres, and then mentally divide each space into four 
parts. It is just possible to conceive that making an 
area of that width flat or round is of importance. Let us 
now take the other limit. No. 11 screw is ‘059in. 
diameter, its pitch is ‘0122, and the size of the flat 
*0029in. Less than three-thousandth of an inch, or but 
little more than the thickness of the paper on which 
these words appear. If we are able to grasp what an 
attempt to round the edge of a thin piece of paper to a 
definite radius means at all, it is not difficult to imagine 
that the Committee found it no easy matter to get a 
gauge to standardise the curve. We imagine, however, 
that the Committee will find it but little, if at all, easier 
to secure a flat-ended thread that would pass a test as 
severe as that applied to the original thread. Indeed, 
they admit as much in their report, for we read, “ Now, 


whatever may be the prescribe shape of the thread, it is 
certain that small screws, produced on screw machines, 
will have rounded tops,” a statement any practical 
engineer will readily accept without the further confirma- 
tion of an engineer of Mr. Clements’ experience. The 


practical engineer, if it were his business, might, indeed, 
go sofar as to say that the difficulty of making a flat- 
top screw on a commercial scale settled the matter 
finally in favour of the round top. Not so the Com- 
mittee. It disregards this apparently damning admis- 
sion, and after a digression on the amount of strength 
lost by diminishing the diameter of the core—in the 
next report of the Committee we shall possibly read that 
the re-entrant angle having been found to weaken the 
core to a greater extent than could have been expected, 
we recommend that the Committee shall be re-appointed, 
&e.—states that ‘the adoption of a flat-toppped thread 
with a clearance would, we believe, comple etely obviate 
the difficulty of producing satisfactory gauges.” We are 
thus led back to our starting point, but with a new 
objective, for we now find that though we can have 
gauges with flat ends, we must be content with screws 
that do not fit; that is to say, that have clearance, 
because it is an impossibility to make them otherwise. 
Last year, in discussing the Dover report, we were con- 
cerned to show that this round corner could not be made 
accurately, was of little or no importance, and should 
never have been subjected to the Watkin photographic 
test. The Committee have now relinquished it for a flat 
face, which they admit themselves cannot be produced, 
and in order to make it go into the gauges they have pro- 
vided a clearance by deepening the thread. Thus the 
whole question has been begged. Had they dealt in a 
matter-of-fact way with their original standardisation, 
against which we have nothing whatever to say, and had 
they been liberal enough to allow a clearance at the 
bottom of the round-ended thread, a course which we 
advocated last year, the difficulties of interchangeability 
and gauges would never have arisen. All the work they 
need ever have done was to standardise the amount of 
clearance. 

The Committee have, in our opinion, during the five 
years which they have been in office worked under a 
delusion. They were constituted because after the lapse 
of a good number of years in which the B.A. standard 
had been used and respected, complaints were made that 
screws by different makers were not interchangeable. 
The business of the Committee was to find in what direc- 
tion the fault lay, and to secure, if possible, the manu- 
facture of commercial gauges, by the use of which all 
pore of interchangeability would be removed. The 

ifficulty of fit was found to lie principally in the point of 
the thread, and it was such that after three years’ work 
only a few comparatively satisfactory gauges had been 
constructed. Last year the Committee decided that the 
thread must be made to suit the gauge, and we have 
this year, in consequence, a recommendation that a 
flat-topped thread be adopted for all screws up to 
No. 11 inclusive, whilst the remainder are to remain 
as heretofore. The delusion under which the Com- 
mittee have worked, is, of course, in supposin 
that a great accuracy of fit all over is necessary in anal 
screw. Except in very peculiar circumstances, if one or 
two threads had a good ho fol ld the strength would be ample. 
The difficulty of interchangeability is readily overcome by 
running all screws through a standard screw p ate—a 
pet very largely adopted for Whitworth threads 
where interchangeability is desired. For screws below 
No. 11, Mr. Hewitt, of the Prescot Watch Factory, has 
shown the Committee that as the manufacture is effected 
by squeezing the metal, not cutting it, into form, any- 
thing but a rounded thread is physically impossible. But 
Mr. Hewitt must know that a thread so produced is full of 
inaccuracies when studied by the microscopic system 
which the Committee have brought to bear. Yet such 
screws are used daily and give perfectly satisfactory 
results. May we then not fairly assume that the 
remainder of the B.A. screws would, with similar errors, 
be equally satisfactory? The result of the Com- 
mittee’s work is that in the long series of British 
standard screw threads all regular in the respect 
that they were rounded top and bottom, an inter- 
ruption has been caused by the introduction of a 
different thread for twelve sizes. If for no other reason 
than preserving uniformity, this introduction, we con- 
tend, should never have been made. When, furthermore, 
we have the admission of the Committee, backed by Mr. 
Clements’ opinion, that the thread cannot be made, we 
feel further regrets that the matter had not been put in 
the hands of a committee of engineers. The Committee 
have asked to be reconstituted for the purpose of 
endeavouring to secure gauges of the new form. Their 
American friends will doubtless supply them, but we 
trust they will see fit in their next report to adopt the far 
simpler expedient of neglecting the ends of the thread 
altogether, and will return to the original thread which 
has been in satisfactory use for many years. 


RAILWAY UNPUNCTUALITY. 


Many letters, representing the sentiments of an exasper- 
ated public, have been published recently in the columns of 
the Times. The writers have suffered much at the hands of 
the managers of the London, Chatham, and Dover, the 
South-Eastern, and the London, Brighton, and South 
Coast Railways. We have ere now lifted up our voices 
in defence of the railway companies; we fear that there 
is no excuse to be urged against the legitimate com- 
Line that are now being uttered. We have no 

thy with the writer, male or female we know not 
whie , who, taking a ticket for a cheap three-day excur- 
sion to Paris, could not travel without three —_ boxes, 
which apparently on account of their size, were lost for a 
time at Victoria. But it is quite another matter when 
city men, season-ticket holders, find all their arrange- 
ments upset by delays of over half an hour on short dis- 
tances, and an hour on somewhat longer runs—delays 
for which it would seem no possible excuse can 
advanced. That the South-Eastern should be un- 
unctual is taken for granted, but the Brighton lines 
have recently begun to move from bad to worse, and in 
the race for the record for unpunctuality it seems likely 
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that the Brighton Company will win, beating all the 
performances of al] other railways. Careful examination 
of the facts does not supply any particular information 
as to why the trains are always late. The traffic has not 
become perceptibly heavier. We have heard it stated 
that the engines are not sufficiently powerful, which we 
do not believe. So far as can be seen, then, we cannot 
detect any physical cause which is novel; and we are 
compelled to fall back on the theory that it is the per- 
sonal element which is to blame. 

Dealing with the subject once before some years ago 
we — a statement made to us by the late Mr. 
Stroudley, locomotive superintendent of the line. His 
directors told him that certain main line trains were 
always ten minutes or a quarter of an hour late ; that it 
was evident his locomotives could not keep time, and 
that they proposed to alter the time-tables and allow the 
extra fifteen minutes or so. Mr. Stroudley replied that 
his engines were not to blame, that the trains were not 
heavy, and that if the directors would accelerate the 
trains ten minutes, instead of retarding them they would 
secure punctuality. The experiment was tried and 
succeeded. The whole cause of unpunctuality was lack 
of smartness at the stations. No particular effort 
was made to expedite trains which had apparently plenty 
of time at their disposal. When the ten minutes were cut 
off, it was manifest that the reign of ‘‘Dawdle’’ was 
over. To apply this anecdote, we may say that we have 
no doubt that want of punctuality now is due to lack of 
smartness on the part of the staff; and that in its turn is 
due to laxity on the part of the directors and managers. 
There is not sufficient discipline, in a word. It ought to be 
borne in mind by the complaining traveller that he 
often empties the vials of his wrath on the wrong com- 
pany. This may seem a small matter, really it is nothing 
of thekind. The censured folk are cheerful because they 
have easy minds. The true culprits are happy because 
they have not been found out. It would be quite im- 
possible to spare the space which would be needed to put 
all the traffic facts before our readers; and even if it 
were possible, no useful purpose would be served. We 
may confine our attention to one or two things, which are 
sufficiently suggestive, and the statement of which may 
serve to clear up certain puzzles presented by the persistent 
want of punctuality on some of our railways. 

All the southern railway companies are more or less ham- 
pered by want of station accommodation, and want of road 
room to carry the traffic near London. Furthermore, 
every ae uses every other company’s lines to a 
most bewildering extent. Let us take, for example, 
Ludgate-hill Station. That was intended for the use of 
the London, Chatham, and Dover Company only, the 
principal terminus being in Holborn. Noone anticipated 
any very large traffic at Ludgate-hill. In point of fact, 
only a few persons use Holborn, while Ludgate-hill is 
used by thousands of persons, mostly season-ticket 
holders. Very soon after Ludgate-hill Station was opened, 
the Metropolitan Extension Company began to send trains 
through it. Other companies followed suit, and now it is 
used by the London, Chatham, and Dover; the South- 
Eastern ; the Metropolitan Extension ; the South-Western ; 
the Midland; and the Great Northern Railway Companies, 
for passemgers, goods, coal, and cattle. It is the 
principal link between the railways north and south of 
the Thames. One result is that it is crowded with traffic 
to the last degree, all day and great part of the night. 
All these companies have a right to use the road whenever 
they can get it. For another example, the Brighton 
Company has to run over the lines of the South-Eastern 
for many miles out of London. To this intermixture of 
traffic a great deal of delay and unpunctuality is due. 
Too much work is thrown on the roads in particular 
piaces, and it is no more possible to move quickly on the 
railways than it is for omnibuses and cabs to run ata 
high speed through the Poultry or Cheapside. Enormous 
sums of money are being spent and have been spent to 
provide increased accommodation. The South-Eastern 
Company, for example, is spending about three millions 
on widenings which cannot return a farthing for some 
two or three years. These facts must be borne in mind. 

But it is evident that the greater the difficulty met 
with in working traffic the greater is the need for skill 
and resolution in carrying it on. These are qualities 
that appear to be lacking. A good deal is, we think, due 
to the stringency of Board of Trade rules. The railways 
of the United Kingdom are safe to a degree quite 
unparalleled in other countries ; but this safety is bought 
ata price. Delay takes place in order to secure a more 
than sufficient margin of safety. This brings us up 
to the consideration of a powerful cause of unpunctuality 
to which attention is seldom or never directed. The 
signalmen have much more in their hands, much more to 
do with unpunctuality than is commonly understood. Ona 
hundred miles of road there are, say, twenty signal cabins. 
The driver of a train finds signals against him. He 
shuts off his steam, put his engine out of her stride, drops 
from 50 miles an hour to 30 miles, and then the signal is 
taken off. At least half a minute has been lost by the 
slack. This is repeated, say, ten times, and the train 
arrives five minutes late. But the following train is 
delayed in the same way, partly because its predecessor 
was late, partly for another reason, and so the error 
becomes cumulative. In the end traffic is quite dis- 
organised. The slacks become dead stops, and everything 
goes to pieces. The beginning and end of all this is want 
of smartness on the part of the signalmen. They do not 
take off their signals the instant they get line clear. It is 
next to impossible to detect them. Half minutes are 
not booked. The delay is too short. Again, it is bad 
policy to fine men for great caution, and so excuses 
are made. If a link of signalmen choose to make 
themselves disagreeable, because of labour disputes or 
other causes, nothing is easier than for these men to 
bring about unpunctuality without the least fear of de- 
tection on a crowded line. Nothing but the most careful 
supervision by a travelling inspector will detect the mal- 
practices of men, who, after all, can urge that they 


were only very, very careful. The drivers are power- 
less. With the fear of the Board of Trade before their 
eyes, they will not attempt to make uptime. We believe 
that it is quite possible that the unrest of the railway 
men, which has shown itself now for some time past, has 
a great deal to do with want of punctuality. The men 
will not hurry themselves, and the traffic managers 
have a great deal of natural hesitation in fining or dis- 
charging men when they know that a partial strike may 
be the result. 

To sum up, the southern railway companies have great 
difficulties to contend against, caused by the overcrowded 
state of their roads and the want of room at the stations, 
and particularly at the termini. The men do not render 
cheerful obedience to their superior officers, or help in 
any whole-hearted way to expedite trains. No adequate 
attempt to enforce discipline on the traveller is ever 
made. He may arrive at a station with a dozen 
articles of personal luggage just at the moment the 
train is timed to start, and the train will’be kept waiting 
for him. At the head of affairs there are apparently 
no really competent men who have grasped the situation 
and are resolved to make things work more smoothly. 
For much the railway companies are not to blame; che 
circumstances are too strong for them ; but we fear that, 
as regards the two principal offending lines, not much 
can be urged in excuse. The regulation of traffic is going 
from bad to worse. The directors are thrusting very 
valuable property into the hands of their rivals. There 
is no reason whatever for the gross unpunctuality to 
which the correspondents of the Times have called atten- 
tion, but lack of determination to make the trains keep 
time, and of skill and tact to make the effects of that 
determination felt by every stationmaster, signalman, and 
porter earning the companies’ money. 


ENGINE BREAKDOWNS. 


In the year 1899 the Engine, Boiler, and Employers’ 
Liability Company, Manchester, paid compensation for 
178 breakdowns of steam and gas engines. Of steam 
engines 82 per cent. were due to unascertained causes, 
18 per cent. to negligence on the part of owners or 
attendants, 17 per cent. to old defects or wear and tear, 
and 83 per cent. to weakness, faulty design, or bad work- 
manship. Of gas engines 39 per cent. were due to 
unascertained causes, 40 to negligence of owners or 
attendants, 7 to old defects or wear and tear, and 14 per 
cent. to weakness, faulty design, or bad workmanship. 
No doubt these cases are very far from representing all 
that take place each year, yet the list is at once heavy 
and suggestive. What may be called, in a sense, legitimate 
breakdowns, that is to say, those resulting from old age 
and wear and tear, are comparatively fewin number. Not 
the least interesting statement in Mr. Longridge’s annual 
report, to which we are indebted for the preceding figures, 
is that so considerable a number of accidents should be the 
result of unexplained or unascertained causes. Leaving 
these on one side, we have much matter left for thought. 
Far too many of the smashes were due to defects in 
design, which never receive half the attention they deserve. 
Many years have now elapsed since Dr. Ernest Alban, 
one of the pioneers of high pressures and water-tube 
boilers, laid down the dictum that explosions were certain 
to occur sooner or later, but that it was the duty of the 
engineer to take care that they should not be dangerous. 
In the same way it is certain that failures will occurin steam 
engines, and the designer should take care that the result 
shall be as trifling as possible. The number of more 
or less disastrous and costly breakdowns, brought 
about by apparently insignificant causes, is positively 
startling. Here, for example, is a case reported by Mr. 
Longridge :—A pair of engines working triple-compound 
with high-pressure cylinder 19in. by 5ft. 6in. stroke, 
coupled to one crank, and intermediate-pressure and low- 
pressure cylinders 29in. and 47in. respectively by 5ft. 6in. 
stroke, coupled to the other crank, running 76 revolutions 
per minute. The high-pressure cylinder had piston 
valves secured to the valve spindle by cotters through 
sockets cast on the valve covers. One of these cotters 
got loose and fell out, allowing the back valve to come 
off the spindle. The valve was broken, the spindle bent, 
and the valve chest fractured. Fortunately the chest 
could be plated, but, nevertheless, the mill was stopped 
two days. Two months later one of the studs which 
fastened the valve cover to the valves came out, and, 
getting between the end of the valve and the valve chest 
cover, caused a further breakage, which necessitated a 
new valve chest and a still longer cessation from work. 
A little consideration will show that these failures were 
entirely unanticipated by the designer of the engine. Yet 
it is always possible for a cotter to come out, and 
the proper course was so to design the valve gear 
that when the cotter did come out the valve could not 
escape from the spindle, although it was loose upon it. 
The engine would have stopped, and no harm would 
have been done beyond the stoppage. In the second 
case it ought to have been quite possible to so design 
the valve chest that there would have been clearance 
enough available to hold the stud. Another example may 
be given because it is very suggestive. A McNaughted 
beam engine, with cylinders 34in. diameter by 3ft. 6in. 
stroke, and 39}in. diameter by 7ft. stroke, had an air 
pump 28hin. diameter by 3ft. 6in. stroke, running 30} re- 
volutions per minute. The inspector made his periodical 
inspection and indicated the engine in January, when he 
was informed, in reply to his inquiries, that the air pump 
bucket had been examined and left in good order at the 
New Year’s holiday. In February the air pump barrel 
split while the engine was at work. On examination the 
bucket was found to be considerably less in diameter than 
the barrel, and the rings, which were originally jin. thick, 
were reduced by wear to }in. Each ring was in four 


pieces, and one of them had got between the bucket and 
the barrel, and jammed the former. It may be said that 
this accident was due to negligence, inasmuch as new 
rings ought to have been put in long before. But it is, 


we think, impossible to avoid the conclusion that the 
bucket ought in the first instance to have been so 
designed that the rings, however worn, could 
not have jammed. Another accident of a different 
character tells us the same story. A Corliss condensing 
engine had to be stopped suddenly during working hours, 
The driver, no doubt, somewhat flurried, forgot to destroy 
the vacuum or shut the injection valve. The result was 
that as the engine continued to run by the stored energy 
in the fly-wheel, the cylinders were flooded with water, 
and the ends were driven out of them. It is clear that an 
atmospheric valve opened by a float when the water rose 
in the condenser would have saved the situation. A very 
similar case came not long since under our own notice, 
The drain pipe from the low-pressure cylinder of a high- 
speed engine of considerable power dipped into a sump. 
The engine was started to warm it with the drain ana 
open. The sump filled; steam was shut off the drain 
cocks being still open, and the engine ‘sucked ” up so 
much water that the low-pressure cylinder and its piston 
were smashed. A small air hole in the upper part of the 
pone would have rendered this breakdown im- 
possible. 

Two principles should guide the designer of machinery; 
he should take every precaution to avoid a breakdown, 
and he should leave no effort unexerted to reduce the 
consequences of a, breakdown or failure of any kind to a 
minimum. It will be understood that these matters 
have, after all, little or nothing to do with questions of 
the strength of materials, or any knowledge other than 
that supplied by experience. The qualifications mainly 
demanded in the designer are strong common sense, 
and the possession of the true prophetical spirit. He 
must be able to foresee disaster and provide for it; to 
anticipate risks and minimise them. He must have a 
low opinion of the foresight, competence, and energy of 
those having the care of the machinery; and he must not 
venture to believe that the owner will spend any money 
on pe repairs that he canavoid. Valve spindles 
will break ; but it is possible to arrange matters that the 
fracture will take place in such a way that the con- 
sequences will not be serious. In settling the shape of 
various parts, he will take care that a sudden change of 
section shall not exist, and castings and forgings shall be 
so formed that they ought to be sound. All this has, it 
will be understood, next to nothing to do with the dimen- 
sions of the parts. On a certain railway the breakage of 
axles became ‘requent and alarming. They always went 
at the same place, just at the backof the hub. Thefinest 
steels were used, and the greatest care taken in the manu- 
facture. The dimensions of the axles were increased, and 
still the failure went on occurring. It was observed at 
last that the wheels were all butted home against a 
sharp angle of small size just at the end of the 
wheel seat. The angle was taken out, an easy curve took 
its place, and there were no more brokenaxles. We still 
find square corners to cotter holes, and square ends to 
screw threads. These things court disaster. It may be 
said that no one now puts square corners to cranks or 
axles or bolts. We are not quite sure that this is true; 
but we know that those who would not dream of putting 
a square corner at the junction of the taper with the body 
of a piston-rod, will not have the least hesitation in cut- 
ting a square-ended hole in the rod and fitting it with a 
square-angled cotter, nor will they scruple to key on a 
crank disc with a key rectangular in cross section, 
although it is a matter of common knowledge that rect- 
angular key seats must always lead ultimately to the 
fracture of the shaft or the disc. Mr. Longridge is very 
emphatic, we may add, on this point, and maintains that 
in all cases if a key is deemed necessary, it should be a 
pin circular in cross section, driven hard into a hole bored 
half in the shaft and half in the crank disc or fly-wheel 
boss. 

It is impossible to read Mr. Longridge’s report and 
not to perceive that by far the greater number of the 
breakdowns which take place is due to neglect of appa- 
rently very small things. In a word, we have the lesson 
of the old adage, “‘ For want of a nail the shoe was lost; 
for want of a shoe the horse was lost; for want of the 
horse the rider was lost; for want of the rider the King 
was lost.”” But no amount of precaution to prevent 
bréakdowns is to be taken as a reason why no particular 
attention should be paid to minimising the consequences 
of a breakdown or providing facilities for repairs. We 
remember seeing an Armington and Simms horizontal 
engine—and a very good engine of its kind, too—which 
had the piston-rod cottered into the crosshead with a 
cotter driven in vertically. It was quite impossible to 
get at the lower end of the cotter, and in order to drive it 
out the whole engine had to be taken off the bed-plate. 
The cotter ought, of course, we may say for the’benefit 
of our younger readers, to have been driven sideways. 
This was, of course, an exceptionally bad case; but we have 
seen others not much less reprehensible. For example, 
why, says Mr. Longridge, should air pumps be putin such 
inconvenient positions, that a thorough examination is 
often such a dirty job that it is not surprising that men 
shirk it. ‘‘The proper remedy for breakdowns in this 
class of machinery is to dispense with all fastenings and 
loose parts inside air pumps, and to put the pumps in 
clean and accessible positions. It is quite easy to con- 
struct a perfectly efficient air pump, either horizontal or 
vertical, without one single loose part inside; that is to 
say,@ pump which may be safely run without any internal 
examination whatever until it is worn out; and it is not 
easy to understand why old designs, which have caused 
so many breakdowns, should be so persistently adhered 
to as they are.” Our readers may rest assured that what 
applies to pumps may be applied by any intelligent 
engineer all round, to all kinds of machinery, but particu- 
larly to steam engines. Let us so prepare our designs 
that breakdowns shall occur as rarely as possible ; that 
the consequences of a breakdown shall be reduced to the 
smallest proportions; and that the greatest possible 
facilities may be present for repairs. A dozen examples 
of neglect of these little precautions may be cited ; one is 
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enough. Tandem vertical engines are much used for 
electric light purposes. In how many of them is adequate 
provision made for examining the pistons without taking 
the whole engine more or less to pieces ? 


THE PROPOSED RAILWAY CONCILIATION BOARD. 


Unper the terms of Sir W. T. Lewis’s settlement of the 
Taff Vale Railway dispute, it was agreed that steps should 
be taken to form a Conciliation Board by October ist, or, 
should that proposal fail, the railway company undertook to 
make a full inquiry into the grievances of its workmen. The 
idea of Sir William Lewis, it may be remembered, was 
that representatives of the four local railways, the Great 
Western to be added if possible, should sit with an equal 
number of the workmen’s delegates as a sort of permanent 
committee of consultation, similar to that formed under the 
Sliding Scale Agreement, which has worked successfully for 
nearly twenty-four years. Sir William could speak in 
advance for the Cardiff Railway Company; while the Taff 
Vale directors and the railway men responded for themselves 
in the agreement which brought the strike to an end. It was 
obviously impossible for either of the parties to answer for 
the Rhymney Railway or the Barry, still less for the Padding- 
ton Board, though it was thought that Sir William’s great 
influence might enable him to bring them also over to his 
view of the value of a Conciliation Board for the railways in 
the South Wales district. Whether or not the Rhymney and 
Barry directors said, in effect, ‘Let the galled jade wince: 
our withers aré unwrung,” or whether they have yet been 
approached in the matter, is immaterial so far as the major 
fact is concerned. October 1st is close at hand, and, as the 
Taff Vale workmen resentfully complained at last Sunday’s 
meeting, ncthing whatever has been done in furtherance 
of Sir William Lewis’s proposal. The dissolution can- 
not be held accountable for the delay, or, at any 
rate, for the absence of any sign of preliminary negotia- 
tions. The reason why no progress has been made up to 
date must be sought in other circumstances. A fortnight or 
so ago, Mr. Beasley, general manager of the Taff Vale Rail- 
way, set out on a well-deserved holiday. About the same 
time Mr. Vassall, chairman of that company, stated that he 
had heard of no movement towards the establishment of the 
Board. Then Mr. James Holmes, local organising secretary 
of the Amalgamated Society, intimated that his organisation 
would take the initiative, which, to say the least, did not im- 
prove the prospect in the opinion of the railway managers. Nor 
was the outlook brightened by the advice of some of the colliers’ 
leaders, that a Railway Conciliation Board, to be satisfactory, 
should be accompanied by a sliding scale system of adjusting 
wages. The advantages of such a tribunal, or friendly confer- 
ence, as Sir William Lewis foreshadowed, were discussed by Mr. 
W. E. Buck, of Manchester, in our correspondence columns on 
September 21st, and he added the novel suggestion that 
officers of the Amalgamated Society should be admitted toa 
seat on the Committee of Consultation, But Mr. Buck and 
all who share his views would be preaching to deaf ears if the 
railway administrations had made up their minds that a 
Joint Conciliation Board after Sir William Lewis’ model 
was, in the first instance, impracticable, and, in the second, of 
no value to masters ormen. Sir William is strong-willed and 
persistent, the last man to propound a scheme without using 
his utmost efforts to carry it “into effect. If, however, the 
Rhymney and Barry companies are standing aloof from the 
plan, and the Taff Vale management regards it with indiffer- 
ence, it would seem as though the idea had fallen upon 
sterile soil, There remain, of course, the original differences 
between the Taff Vale and its workmen, which the railway 
men hoped would be inquired into on or soon after the 
date specified in the agreement. From reports of Sunday’s 
mass meeting it appears that the men, half of whom were at 


- the outset discontented with the terms of the settlement, are 


again in an agitated mood. They passed a resolution, which 
is to be submitted to district meetings next Sunday, “ That 
this meeting is in agreement with the interpretation put by 
the Committee as to the terms of settlement, and is prepared 
to support them in any negotiations or action they may 
decide on to see this carried out; that this meeting pledges 
itself to the formation of a Conciliation Board, consisting of 
representatives appointed by the employers and employés, to 
deal with _— in dispute arising from time to time 
regarding the conditions of service affecting the men em- 
ployed, and that Sir W. T. Lewis be asked for a draft copy 
of the scheme he has in hand, with a view of submitting it to 
the men employed on the local railways.” 


THE ST. MICHAEL'S ACETYLENE INSTALLATION. 


In view of the thirty European towns with populations 
ranging from 1000 to 24,000, which are lighted throughout by 
means of acetylene at the present time, it seems a little 
ridiculous to call the installation at St. Michael’s, in Kent, 
where only some sixty burners are in regular operation, a 
village acetylene gasworks. Nevertheless, St. Michael’s, 
having the honour to be the first place in England to adopt 
the new illuminant in a co-operative manner, is worthy of 
attention for that reason alone; and although the enterprise 
is so minute, small beginnings are not always to be despised. 
Moreover, as calcium carbide tends to be more expensive 
with us, while paraffin and coal gas are cheaper than abroad, 
there is a narrower field for village lighting in Great Britain 
than on the Continent; so that it is not quite fair to allow 
the 2000-burner plant at Oliva, in Germany, for instance, to 
overshadow the importance of the Kentish village entirely. 
St. Michael’s is a hamlet lying about one mile distant from 
Tenterden, which is a town of some size in the south of Kent, 
not far from the borders of Sussex. Although roughly six 
miles from a railway station, Tenterden has a supply of coal 
gas, which last year was being sold at 4s. 2d. per 1000 cubic 
feet. For some reason the proprietors of the works would 
not lay their mains to the neighbouring village, and the 
inhabitants of St. Michael’s were consequently dependent 
upon paraffin and candles. During the spring of 1899 a 
private limited company was formed there to erect an acety- 
lene generator, and to lay the necessary pipes through the 
village to reach those householders who were willing to burn 
the gas. A small corrugated iron building was put up at the 
side of the main road in a conveniént situation, and in it was 
placed an automatic water-to-carbide generator, taking a 
charge of 35 lb. of carbide, and nominally capable of supplying 
seventy 20 candle-power burners for six hours. About 
half a mile of underground pipe—ordinary wrought barrel— 
was laid, diminishing in diameter from 1in., syphons being 
inserted wherever there was a dip. We visited the installa- 
tion in July, 1899, before it was in full working order; we 
found the gas connected to the church, the village institute, 


several shops and private houses, and six publiclamps. At 
the outset some of the pipe-fitting work was not done quite 
satisfactorily, and we noticed a distinct odour of escaping 
acetylene in more than one place; but the defect was 
promptly put right, and there been no further trouble. 
We have recently put various questions to the manager of the 
company, who has kindly favoured us with a report on the 
first year’s behaviour of the whole installation. We are 
informed that the light has given all the consumers the 
greatest satisfaction, and that there has been no appreciable 
difficulty in working the plant. A chloride of lime purifier, 
added, we believe, partly at our own suggestion, is said not to 
be required “‘ with the carbide now being used.” In respect 
to this statement, it may be remarked that the necessity 
for purification obviously depends upon the quality of the 
carbide decomposed ; and nearly eighteen months ago it was 
impossible to foresee the reduction in the amount of sulphur 
and phosphorus present in commercial calcium carbide, 
which, as readers of Professor Lewes’ book on acetylene are 
aware, has taken place during the past year or so. The 
burners employed at St. Michael’s are partly of the Naphey 
type, and partly of Schwartz’s make, the latter being con- 
sidered the better. A few more customers have been obtained, 
and now there are fifty-two burners of thirty or forty 
nominal candle-power, beside the outside lamps; while there 
is a project under consideration for lighting the main road 
leading to the town of Tenterden to meet the gaslamps. The 
street lamps are paid for out of the borough lighting rate at 
£2 15s. per annum ; the private consumers, who are provided 
with wet meters, are charged £3 per 1000 cubic feet for their 
gas. This latter figure seems distinctly cheap; for the 
average price paid in the nine towns in Europe and America 
which are quoted by Professor Lewes is £3 7s. 9d., only one 
of them (Strelitz, in Germany) selling the gas below £3 per 
1000, and Strelitz is a town of 5000 inhabitants. 


CARNEGIE STEEL FOR ENGLAND. 


THE continued importations of pig iron and the various 
forms of steel from America which have lately occurred at 
English and Welsh ports appear to be only the thin end of 
the wedge. Ifa report just to hand from the other side of 
the Atlantic be correct, the iron and steel makers of the 
States are bent upon driving the wedge home pretty deeply. 
Pittsburgh and associated interests, of which the Carnegie 
Company is chief, have, it is stated, taken steps to ensure the 
development of an export business in iron and steel. An 
order has, it is asserted, been placed for the construction of a 
fleet of freighters to ply from Lake Erie ports, vid the 
Welland Canal and the Gulf of St. Lawrence, across the 
Atlantic. The fleet will cost something like 3,500,000 dollars, 
each of the ten boats being of 3000 tons burden. It is 
declared that by the middle of October there will be a fleet of 
lake carriers ready for the traffic. Besides these there are 
between thirty-five and forty lake carriers, which, at an 
expenditure of between 400 and 500 dollars each, can be fitted 
for the canal and ocean voyage. The iron and steel interests— 
principally the Carnegie interests—will charter all of the lake 
craft that can be secured, and can be converted for ocean 
voyages. The boats wi'l go to all parts of the world with 
Pittsburgh steel. High-class freight will be taken to reduce the 
cost of carrying the steel. The boats will run from Phila- 
delphia and Locust Point, Baltimore. They will go every- 
where. It is understood to be the intention of the Carnegie 
Company to follow the example of the American Steel and 
Wire Company, and order about sixteen of the small size 
boats for export service this winter. It is the intention of 
the American Steel and Wire Company, and the Sault St. 
Marie, Ontario, and Power Company, to send a fleet of 
small boats through the Welland Canal about the middle of 
November. The fleet will, it is alleged, start for foreign ports 
with its load of steel or coal, and next spring it will make 
regular trips between lake ports and Europe, unless it is 
chartered in the ore trade. Pittsburgh manufacturers are 
evidently bent upon developing a big export trade, and syste- 
matic preparations such as are intimated above would seem to 
foreshadow a more severe American competition with British 
manufacturers than, we think, had generally been anticipated 
on this side. But there are various qualifying conditions to 
be considered. The lake boats are obviously—to us—not 
suitable for Atlantic service. The would-be exporters have a 
great deal to learn about ocean work, and, on the whole, we 
may regard the future with some equanimity. No doubt the 
movement is the outcome of over-production under a foster- 
ing tariff. It must not be forgotten that the steel is not to 
be given to us for nothing, and will in the end represent an 
equal export from this country or Europe to the United 
States. 


MR. GOSCHEN. 


Mr. GoscHen retires from the House of Commons, and 
ceases to be First Lord of the Admiralty. This is much to be 
regretted. That Mr. Goschen made mistakes is to admit that 
he is mortal; but in a time of great stress he has earned 
respect for his abilities, admiration for his tact, and applause 
for his strength of mind. It is open to question if his equal 
in qualities essential to the successful performance of the 
onerous duties of the First Lord of the Admiralty is at this 
moment available. The disability under which Mr. Goschen 
laboured at the Admiralty was that he possessed no com- 
petent technical knowledge. No matter what may be urged 
to the contrary, we hold that a First Lord should know some- 
thing of the bearing of the complex questions brought before 
him. In the days of Mr. Pepys there was no particular 
reason why a First Lord should have any special knowledge 
of guns, or sails, or spars, or ships; but the times have altered. 
We hold that the engineering features of our Navy have too 
long been kept in the background, and that it is of the utmost 
importance that Mr. Goschen’s successor should take 
cognisance of facts clamouring for consideration, and so 
enormously increase the efficiency of the personnel of 
our Navy. 


Some particulars of the ship. which is now being built 
at Kiel for the German South Pole Expedition next year were 
given in the Standard. ie vessel is a wooden three- 
schooner, with strong ribs, and triple woodwork of oak, pitch- 

ine, and ——— for protection against the ice pressure. 
The ship will have triple-expansion engines capable of giving an 
average speed of seven knots. All the available space will be 
turned into coal.bunkers.. Besides five ordinary boats, an oak 
naphtha boat will be taken 20ft. long and 64ft. broad, and capable 
of holding fourteen to twenty persons. The engine, of 4 horse- 
power, will give the boat a speed of from four to five knots. A 
captive balloon, with the necessary filling apparatus, and a search- 
light ap’ tus, will also be taken; also a windmill for the work- 
ing of the dynamo engine when the boiler is not under steam. 


HENRY LAW. 


On July 18th last Mr. Henry Law, M. Inst. C.E., died—as 
already recorded in our columns—at his London residence. 
He did a great deal of important work, but in so unobtrusive 
a way that his name is almost unknown to the rising genera- 
tion of engineers. As to how much work he really did, the 
credit for which went to other men, the truth will never now 
be known. 

He was born at Reading on April 15th, 1824. From an 
early age his eyesight was defective, and ultimately, when 
about eight years old, he lost the sight of one eye completely. 

At ten years of age he went to school again, remaining 
there until he was thirteen, and during that time he made 
several mechanical models and drawings. These were 
brought to the notice of Sir Isambard Brunel, who took 
Henry Law into his office for two months, and subsequently 
gave him articles as a pupil. He was then placed on the 
Thames Tunnel staff, and remained on those works until their 
completion in 1843. 

He was next employed by Mr. Thomas Page, who had been 
chief of the Thames Tunnel engineering staff, to assist in 
taking soundings and making surveys of the river Thames. 
In 1844 Mr. Page became the engineer to the Commissioners 
of Woods and Forests, and Mr. Law entered his office as an 
assistant. In that capacity Mr. Law assisted in the design 
and survey of several works connected with the Thames, and 
acted as resident engineer for the Windsor improvements, 
including the Victoria and Albert bridges, which took some 
two years in carrying out, and finally left Mr. Page in 1850. 

In 1852 Mr. Law went into practice on his own account, 
and 1853 was joined in partnership by Mr. John Blount. 
He erected three bridges over the river Wye, and also spent 
some time in Portugal with Mr. Thomas Rumball, making 
surveys for the Central Peninsular Railway. In 1855 he 
went to Rio de Janeiro to report on a proposal to construct a 
slip at Bahia. This brought other work, and he remained in 
Brazil until 1863, carrying out a number of important works 
there, among which may be mentioned the Ilha das Cobras 
Dock, Bahia Gasworks, Ceara Gasworks, and Pernambuco 
drainage. He returned to England in 1865, but made several 
visits to Brazil until 1875, when he once more settled down 
to practise in England. In 1878 he entered into partnership 
with Mr. George Chatterton. 

Mr. Law enjoyed a large practice as a consulting engineer, 
and was employed by the old Metropolitan Board of Works 
on most of their parliamentary Bills. He was engaged in the 
long series of inquiries which finally resulted in the sme | 
from tolls of all the metropolitan bridges. He was also engage 
on the Thames Flood Prevention Bills, and in both the pro- 
tracted inquiries dealing with the discharge of the London 
sewage into the Thames at Barking and at Crossness. After 
the Tay Rridge disaster he was appointed hy the Goverri- 
ment to r:port fully on the cause of the a:cident. Those 
who had tlie good fortune to be present during Mr. Rothery’s 
inquiry will not have forgotten the masterly way in which 
Mr. Law gave his evidence and sustained an able and severe 
cross-examination by Mr. Bidder, Q.C., and other counsel. 
In 1892 Mr. Law was appointed by the Foreign-oftice to con- 
sider, with German and French colleagues, the various 
schemes submitted to the Egyptian Government for the 
drainage of Cairo. 

During Mr. Law’s long and varied career he was associated 
with many works in various parts of England, but for some 
years past he was more intimately concerned with works of 
sanitation, his latest being the drainage of Oldham, Broad- 
stairs, and the prevention of flooding at Eastbourne. Mr. 
Law was a high mathematician and of a very inventive turn 
of mind. He devised for his own use, an.ong other things, 
an electrical sounding apparatus and also an electrical-current 
meter. He was the author of several mathematical and 
engineering books, among which may be mentioned, 
“Examples of the Modes of Setting out Railway Curves,” 
“‘Mathematical Tables for Trigonometrical, Astronomical, 
and Nautical Calculations,” and “The Art of Constructing 
Common Roads.” ‘The Rudiments of Civil Engineering,” 
published in Weale’s series, remains to this day the best 
treatise of its kind. 

He was elected a member of the Institution of Civil Engi- 
neers on February fth, 1867. 


PROFESSOR SMITH’S POCKET CALCULATOR. 


WE have received a new form of pocket calculator that has 
been brought out by Messrs. J. H. Steward from the design of 
Prof. R. H. Smith, a description of which may interest those 
of our readers who are in the habit of using slide rules or 
arithmometers in the course of their work. The instrument 
is a modified form of the well-known Fuller’s slide rule, but 
in this case, instead of being a large and rather unwieldy 
piece of apparatus, it is of a size and weight that would not 
be in the way on a drawing table, or be very noticeable in a 
pocket. One of these calculators has been given a thorough 
trial, and it has not been found to be more accurate than a 10in. 
Gravet slide rule, and certainly not as handy to use. The 
instrument consists of a cylindrical metal rod about 10in. long 
by fin. diameter, the middle half of which carries wrap 
round it a sunk paper scale, on which is engraved a helical 
scale of twenty turns divided logarithmetically,one end being 
graded 100 and the other 1000. Over this tube and scale 
slides another tube about 8in. long, which has two wide slots 
and four fixed pointers on it. Through the slots parts of the 
logarithmic scale can be seen, and one or other of the pointers 
is used in the process of multiplication, &c. Over this tube 
a short ring slips which has two more pointers, and a 
pointer on this ring can be slipped into any relative position 
with the pointers on the sliding cylinder, corresponding to a 
given length of the logarithmic scale, and the pair can then be 
shifted about on the scale beneath. The divisions at one end 
of the scale are about jin. apart and at the other about jin. 
The length of the scale is 51in., and Prof. Smith, in the book- 
let which accompanies the instrument, claims an accuracy cf 
ten times that of an ordinary Gravet slide rule; but itis not a 
fact, as has been pointed out by De Morgan, that the accu- 
racy of a slide rule is proportionate to the length of its scale ; 
there is certainly an advantage in greater ease of reading. 
The construction of the instrument does not allow the user, 
except perhaps over the first third of the scale, todo more 
than read to the divisions, but as this gives three figures cor- 
rect, it is “ sufficiently approximate for all practical purposes 
of calculation.” 

When using the rule it has been very disconcerting to find, 
as frequently happens, that readings on-the scale are hid- 
den, necessitating starting again with one or other of the 
various pointers on the slide cylinder and slide ring. In the 
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book instructions are given as to which of these are to be used 
when the first integer of a number is under or over three, 
and when the multiplier is greater or less than the multipli- 
cand: but these are points which a busy engineer has hardly 
time to attend to. 
We would recommend Prof. Smith to recast the form and 
the description of the method of use as given in the pam- 
hlet of instruction, which is full of h’s, n’s, and little and 
ig D’s, that it presents the appearance of a German 
mathematical treatise, which would prevent anyone but a 
very “earnest student ” from wading through it. 


HARBOURS AND WATERWAYS. 


Manchester Ship Canal.—At the last half-yearly meeting 
of the company, the Chairman announced several important 
changes that are to be made in the management of the 
undertaking. The progress in the trafic increases, though 
slowly, the increase for the past half-year amounting to 
230,000 net register tons, which is satisfactory considering 
that the trade at Liverpool had fallen off 153,000 tons, owing 
to the number of vessels which had been taken up by the 
Government for transport purposes, and the general dis- 
turbance of trade during the war; and also the scarcity of 
cotton. The net increase was sufficient to pay the interest 
on the mortgage debentures, and £16,488 to the city of Man- 
chester on account of interest due for money advanced, or 
£6000 more than last year. Owing to the cost of coal, dredg- 
ing expenses had increased; but a saving of £7000 had been 
effected, owing to the less amount of deposit brought into 
the Canal since the tidal openings had been closed. Owing 
to ill-health Mr. Collier, who succeeded Mr. Marshall Stevens, 
had resigned his appointment, and Mr. Ernest Latimer has 
been appointed in his place. 

Hitherto Manchester has been a free port, but after the end 
of this year dues are to be levied on all vessels navigating the 
Canal, also shipowners who have appropriated berths are to 
pay rent at the rate of 1s. a square yard, the price charged 
at Liverpool being 2s.6d. Free towage has also hitherto 
been provided for steamers while navigating the Canal; in 
future no free towage is to be given. Traders also are not 
to be allowed to encumber the quays by leaving merchandise 
on them for an unreasonable time, as is done now; but in 
future if cargoes are not removed within three days of 
landing, as at Liverpool, a penalty is to be enforced. 
In the early days, when traffic was small, the rapid 
removal of cargo was less essential than now, when it 
has increased to 1,673,000 tons. The size of steamers 
coming to the port is also increasing, requiring large quay 
space. The Manchester City, which regularly plies on the 
canal, carries 8500 tons, and has a fresh-water draught of 
25ft. Other matters referred to at the meeting were the 
passing of the Bill for acquiring the racecourse, required for 
dock extension and sidings ; and the sale of the Duke’s Dock 
for £522,000, the arbitration for settling the price to be paid 
amounting to £10,576. The facilities for removing grain from 
vessels, when it is mixed with other cargoes, is to be facilitated 
by adopting the system which Mr. Duckham has carried out 
so successfully at Millwall docks. Eight pipes of sufficient 
length to reach into the hold of any vessel are to be connected 
with an air-exhausting chamber, and the grain will then be 
sucked up and delivered into the warehouse. This will be in 
addition to the present elevating machinery, which is efficient 
when a whole cargo of grain has to be dealt with. 

Baltic and Black Sea Canal,—aAn official report has been 
made by Mr. Consul Woodhouse as to the construction of this 
canal. The origin of the various notices that have appeared 
from time to time as to the intention of the Russian Govern- 
ment to proceed with this scheme seems to have arisen from 
the fact that some time ago a syndicate laid before the Riga 
Chamber of Commercea proposal for making a canal between 
the Baltic and the Black Sea, having a depth of 28ft. of water, 
the estimated cost being put at £24,000,000, which the 
syndicate stated they were prepared to raise on receiving 
certain guarantees. The Exchange Committee positively 
refused to have anything to do with the proposal, being satis- 
fied from inquiries made by a committee of river inspectors, 
engineers, and merchants, that such a scheme was utterly 
impracticable ; but that if a scheme for a canal having a 
depth of 10ft. to 11ft. were laid before them, they would give 
the matter consideration. The Consul gives a number of 
details showing the physical obstacles that would have to be 
overcome in the construction of a deep-water canal across 
Russia, and the difficulties that would have to be contended 
with in maintaining such a waterway when made, owing to 
floods, ice, and other causes. He points out asan instance of 
this that on one occasion the river Duna, which would form 
part of the waterway, rose 254ft. above its normal level, and 
the bar at its mouth silted up from 22ft. to 134ft. in the 
course of afewdays. He exprésses the opinion that if a water- 
way with a depth of from 4ft. to 5ft. could be made it would 
be of great service to a large section of the country which has 
not any means of getting rid of its produce, but that the 
cost that would have to be incurred in making a deep-water 
canal would be so great as to preclude any idea of its ever 
being carried out. 


LABOUR TROUBLES. 


A MASS ineeting of the Great Eastern Railway men was 
held on Sunday evening at Stratford, when the following 
resolution was-carried :—‘ That this meeting is of the firm 
opinion that the concessions granted by the company fall 
short of what‘the men had a right to expect, and resolves to 
continue the agitation until the whole of the demands have 
been conceded. We decide to adopt the recommendation of 
the Executive Council to extend the movement to the whole 
system, and to organise ourselves with the view of again 
approaching the directors, in the meantime being convinced 
that without such organisation success cannot be obtained.” 
This was carried nem. con. 

The hammermen’s strike has been brought under the notice 
of the Engineers’ Society, and the result has been a series 
of communications to and fro; and finally it has been stated 
that an understanding had been brought about by which the 
strikers will resume work on Monday next. The rate of 
wages has not yet been fixed, but it is thought that there 
will be no difficulty on this head. It has been suggested 


that one forcible stimulus to an arrangement was given by 
the ease with which the work of the strikers was carried out 
by the employment of apprentices and steam hammers, and 
the possibility that mechanical appliances might substitute 
manual labour. 

On Monday night a special meeting of the hammermen 


was held at Cardiff, when the statement that a settlement 
had been arranged was strongly denied. The organising 
secretary reported that there was no truth in the report that 
no arrangements had been made for a resumption of work, 
and that the situation was unchanged. Thus matters remain 
up to the present time of despatch. 

It is now all but decided to take the Taff Vale Railway 
picket case decision of Justice Farwell to, if necessary, the 
House of Lords. The opinion expressed among lawyers, since 
the decision in Temperton v. Russell, is that the registration 
of a trade union, which admittedly does not incorporate it, 
does not impose any joint or corporate liability on the mem- 
bers or the society in respect of wrongs or breaches of contract 
committed in furtherance of its objects. When wrongful acts 
are done by agents or servants of the union, the members 
who gave the authority may, it is conceded, be liable. But 
Temperton v. Russell is an express-authority for the pro- 
position that the officers of the union cannot be sued in their 
representative character. It is now contended amongst the 
supporters of the men’s side, that the reasoning underlying 
this rule is equally applicable to the union itself. 

A peculiar wages difficulty has occurred at Swansea. On 
Monday a deputation of the Swansea Trades Council waited 
on the Streets Committee to complain that one of the Cor- 
poration contractors was not paying union wage rate, 
although a resolution of the Council pledged that this shoul 
be done in all cases. The Corporation is to investigate the 
case, and contracts are to be withheld in all cases where 
not carried out. 


DOCKYARD NOTES. 


In November next the reserve squadron is to go for a 
cruise. This is a quite novel departure, and is due to the 
initiative of Admiral Sir Gerard Noel, who is credited with a 
desire to give this squadron some needed improvement in 
efficiency. The ships composing it do not cruise together 
often enough. 


Tue French ironclad Hoche has been tinkered and re- 
tinkered of late. She has now emerged with a pair of funnels 
abreast and yet another rig—this time a fore mast like that 
of the Redoubtable. 


Our contemporary the Army and Naval Gazette devotes a 
leader to a recent article in Le Yacht upon the speed of war- 
ships, and comments on French scepticism as to the 
Diadem’s 19°6-knot average some while ago. Eighteen 
knots, the French writer says, is the highest the ship could 
make in the ordinary way, and our contemporary does not 
contradict him. Well, if the French like to believe it, they 
will believe, but all the Diadem class are none the less sound 
19-knotters, and that, too, in pretty well any weather. The 
design has defects; but, despite a few breakdowns in some of 
them, they are pretty good steamers. In the Navy, however, 
they are not very greatly admired for their steaming because 
they cannot do an unlimited twenty or more. The average 
British cruiser is able to steam at a good speed. The idea 
that a trial speed is a mere fancy result secured once and once 
only, is often as incorrect as the old idea which it supplanted— 
that a “ paper” speed was necessarily the real one. 


In commenting upon the new American submarine boats 
in THE ENGINEER of August 31st, the significance of the 
name of one of these—the Mocassin—was questioned. It 
appears, however, from a correspondent’s note on this matter, 
that the mocassin is a particularly venomous snake, one 
species of which is known as the water mocassin or water 
viper, so that the Mocassin will be a good companion for the 
Adder and Viper. 


THE armoured cruiser Cressy, 12,000 tons, the first of her 
class to be completed, left the fitting-out basin of her builders, 
the Fairfield Shipbuilding and Engineering Company, 
Limited, on the 25th inst., and was towed to the tail of the 
bank. She has undergone some preliminary trials since, and 
having coaled, she leaves for Portsmouth Dockyard to- 
morrow—Saturday. The next cruiser of this class to be 
handed over will be the Sutlej, from Clydebank yard. The 
other vessels of the class are the Aboukir at Fairfield, now 
fitting out, the Bacchante at Clydebank, and the Hogue and 
Euryalus at Barrow-in-Furness. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE TRAINING OF MECHANICAL ENGINEERS. 


Sir,—You deserve the thanks of the profession for breaking new 
ground in the important article and the series of questions 
published in THE ENGINEER of Friday last. 

I avail myself of the invitation you have given your readers to 
discuss these questions, I am afraid, however, that for various 
reasons that discussion will not come. The students who can deal 
with the problems you have set must be very few. Professors and 
teachers will not give themselves away, and managers who know 
will not give away their information, 

I myself am not a student, save in the sense that, now well past 
middle age, with forty years of engineering behind me, I learn 
every day. I will address myself in what I have to say to two 
points only. The first is the possibility of a man going through 
the shops learning much about the commercial part of mechanical 
engineering. Well, Sir, this is all a matter of eyes and no eyes. 
Ihave always made it my business to observe, and were it worth 
while I could give you curious examples of the result. I am nota 
marine engineer or a sea-going engineer, and yet I have been 
taken over and over again for being either or both, simply because 
I have never missed a chance of getting into an engine-room, and 
I have always kept both eyes open when I was there. Now, most 
poms men never try to learn anything beyond the job under their 

and. I knew an old foreman once, a very worthy man, who 
would single out from the apprentices one or two lads to whom 
he took a fancy, and he would put them in the way, as he 
said, of learning things. I remember some of his questions. 
‘Tom, how many gas burners are there in the fitting shop?” 
Tom did not know. ‘‘You have been working in that shop 
for eight months and don’t know how many gas burners are 
in it. You ~~ to be ashamed of yourself. You will tell me 
next that you don’t know how far it is from your lathe centre to 
the lay shaft overhead.” To another he says, ‘‘ Jack, what is the 
length over all of your shaping machine?” Jack did not know; he 
never thought of knowing. - Every apprentice on a job can tell how 
many hours he has spent on it, and he can mostly arrive, if he 
chooses, at the labour cost of a great many things. As a rule ask 
any one in the shops what anything is likely to cost, and see what 
he willsay. I asked a pupil in a locomotive works what a leading 
cylinder cover for an 18in, inside cylinder was worth ready to put on, 


He could not tell. He had been helping to put such covers on, 
Driven into a corner, he said he thought about £3. He was like 
one dazed when I told him 14s. 9d. My experience is that it is 
the young men who keep their eyes open in the shops who go to 
the top. A great number of our leading mechanical engineers 
have worked up from the bench. Has any trade unionist asked 
why or how one of his own fellows came to be a capitalist ? 

But, Sir, I must not presume on your columns, and so, leaving 
the student, I will come to the second question. No more import- 
ant question could be set than yours. Given an engine-building 
works and 200 men, what will be the output ? 

Now this is just the point on which Great Britain and the 
United States join issue. I am afraid that it is a fact that 200 
men working at the other side of the Atlantic would turn out about 
twice as muchas 200 men could in this country. Partly this would 
be due to tools, but mainly to the fact that the American work- 
man, not being limited in his powers either by union rules or by 
beer, could work much harder than we do. If we take in general 
expenses, it will be safe to say that the wages for 200 men will 
average at least £400 per week, or, say, £20,000 a year. 
Engines selling at £30 a ton will cost no less than £6 a ton for 
materials. I am not taking present prices as the rule. This 
leaves £24 a ton for labour; but labour represents £20,000 a year, 


and >, “i 833 tons of engines to cover wages alone. To this 
must be added someting for profit, and many incidental expenses. 
We see that not less than 1000 tons of engines must be turned 
out every year by the 200 men. Of course, this is in a way wild 
calculating, but it so happens that it is pretty nearly the output of 
a works with which Tam acquainted pretty closely, so that it is 
near enough. 

It is very easy to see that, if the output is increased by the skill 
of the manager or the energy of the men, the wages bill remaining 
the same, two events are either or both possible. In the first 
case, profit will be increased ; in the second, the selling price of 
the engines may be reduced. The engine builder can secure orders, 
through competition, which another man could not. But further, 
he can afford to pay increased wages. In the United States that 
is just what he does do. The man runs two planing machines, 
and being paid by the machine, so to speak, he earns large wages. 
In this country the union says, one man, one machine, 

It seems to me that, after all that has been written about the 
superiority of American tools and methods, we come back simply 
to the point—given any stated number of workers, what is the 
maximum output of the shops in which they are employed ? 

The answer will depend partly on the employer, partly on the 
manager, largely on the foreman, largely on the machine tools. 

It would be possible to write a great deal more about this, but 
I have, I think, already made this letter too long, so I will write 
no more now, but I will be very glad to discuss matters with any 
of your readers, with your leave, if the occasion arise. 

Salford, September 22nd. Popret HEAD. 


RAILWAY SPEEDS. 


Sir,—Your article of August 24th is no doubt, a valuable con- 
tribution to the subject from your point of view, but I venture to 
think that a little can still be said in favour of higher speeds on 
our railways. For my part I am a strong believer in very fast 
trains, and I see no reason why they could not be made to pay. 
1 think, however, it must be admitted that the ‘‘race” to the 
North was conducted at a loss, and Mr. Stretton explains the 
reason. He says the trains were divided into two portions. Now, 
I ask, why was this done? The race clearly did not pay because 
the officials did not organise it properly. There ought not to have 
been an ‘‘extra train, engine men, and guards,” but a simple 
increase of speed in the ordinary trains. If that had been done, 
all the extra cost would have been a few tons of coal, and this 
would have been more than balanced by the extra passengers that 
would have been attracted to the train. I travel about a great 
deal, and I hear nothing on all hands but complaints of the slow- 
ness of our railways. There certainly never was a time when 
higher speeds were more urgently demanded by the travelling 
public than they are to-day. As to higher average speeds than 
fifty miles an hour ‘‘eating up all the profits,” well, they do not 
think so in America, nor in France. If these countries can make 
high speeds pay, why cannot Englard do the same? We are 
surely in danger of losing our old national spirit if, after having 
started the railway system, we allow ourselves in this matter of 
higher speed to be beaten in the end by foreigners. 

Edinburgh, September 22nd. Henry WOoLForD. 


S1r,—I and every railway man of pag Cy will endorse your 
statement that the cost of working high-speed trains is far in 
excess of the cost of running low-speed trains. The extra ex- 
pense is made up of various items, many of them operating in- 
directly, so not obvious to the general public, but none the less 
real, 

It is sufficient now to mention one. The cost of engine up-keep 
is greatly enhanced; the wear and tear increase in a ratio 
something greater than the square of the velocity. Then the 
damage to the road is more serious than anyone without experience 
would credit. 

In the matter of engine repairs alone, I may refer to the rapid 
destruction of brick arches and fire-box plates. Tubes are set 
leaking, and have to be re-drifted. The tires and axle boxes 
suffer heavily, nor is it to be supposed that the coaching stock 
escapes ; it does nothing of the kind. 

Of course, there are circumstances under which high-speed 
trains may be necessary or may be made to pay. All that I con- 
tend is that they cost per mile a great deal more than slow 
trains, Cc. L. 

Manchester, September 25th. 


Sir,—The additional cost of increased speed is simply a silly 
bugbear. No sane person wishes to run short racing trains from 
London to Edinburgh, to be followed by the passengers in slow 
ones. But if our engines were up to the present French and 
American standard, it would be just as easy to travel at sixty 
miles an hour as it is now at fifty ; and as to the additional cost, 
6d. a mile would be an outside statement. It is simply a question 
of locomotive power, and while our authorities are content to prc 
vide engines which will only run fast down hill with our present 
loads, we must be content to take a back seat. The train did not 
run off at Preston during ‘‘ the race,” but the year after. 

Lowestoft, September 24th. JAMES TYLER, 


HOPPER DREDGER LA PUISSANTE, 

Sir,—Our attention having been called to the letter of Mr. 
Kinipple in your issue of the 7th instant, we have to state that Mr. 
Kinipple’sassertion, that the stern-well type of dredger was invented 
by him is incorrect. The engineering ner of our firm, in the 
year 1874, took out a patent—No. 307, of 1874—for stern-well 
dredgers, thus anticipating by eight years Mr. Kinipple’s averred 
invention of 1882. Further, in the ‘‘ Transactions” of the Insti- 
tution of Engineers and Shipbuilders in Scotland for the year 
1874 a paper was read by the same gentleman, on ‘‘ Dredging and 
Dredge Plant,” containing a description and drawing of a stern- 
well dredger. This should be sufficient to dispose of Mr. Kinipple’s 
claim to be the inventor of the stern-well type of dredger. 

Renfrew, near Glasgow, (For WM. Simonsand Co., Limited), 

September 25th. WALTER Brown, Solicitor. 


- [We cannot publish any more letters on this subject.—Eb. E.] 


DESULPHURISATION OF COKE. 


Sir,—In the issue of — valuable — for the 7th inst., in an 
article on ‘‘ The Desulphurisation of e,” you speak of calcium 
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sulphate as “existing more in the minds of those who have written 
about it than as a matter of fact to be reckoned with.” 

I beg to differ from you on this point, as I have found cal- 
cium sulphate in almost every cargo of coking coal that has 
come under my observation, both in England and this country, 
and I have in my possession several specimens of the said 
substance. As regards its not béing injurious, I am quite of 
your opinion in this matter, as in smelting operations the 
sulphate is reduced to sulphide, and as such finds its way into the 
1 


slag. 
Rio Tinto Laboratory, Rio Tinto, W. A. JENKIN. 
September 19th. 


MEASUREMENT OF THE TRACTIVE FORCE, 
RESISTANCE AND ACCELERATION OF TRAINS.* 
By A. MALLOcK. 

At the suggestion of Sir W. H. Preece, I have the honour of 
bringing before the Section the following short account of some 
experiments recently made on electric and other railways, the 
object of the experiments being to determine the acceleration, 
tractive force, and running resistance to which the trains are 
subject. Before entering on the results obtained, I will describe 
the method employed, which has many conveniences, and which I 
hes used for a great many years in measurements of the same 
kind. 

If a short pendulum whose free vibrations are adequately 
damped is suspended on the moving body, it will hang in a direc- 


MR. MALLOCX’S APPARATUS - 


tion which is the resultant of gravity and the acceleration which 
the body at the time experiences. Hence the angle which such a 
pendulum makes with the vertical gives 1 measure of the accelera- 


- tions at each instant. Suppose that the motion is along a surface 


--A B, Fig. 1—making a small angle a with the horizontal, and 
that P, Q, and R are respectively the acceleration, tractive, and 
resistant forces. We have, of course, P = Q — R where Q is the 
sum of the motor tractive force, M, and the horizontal component 
due to the weight of the carriage on the incline. If a means is 
provided for measuring the angle which the pendulum makes wit’ 


Fig 3. 


the vertical at each instant, it gives a direct measure of the hori- 
zontal acceleration ; for if @ be the angle, the horizontal force act- 
ing on the bob of the pendulum is W @ if W is the weight of the 
bob, and the whole accelerational force acting on the train is W 0 
if W is the weight of the train. 

Hence W@ = P 

It is obviously difficult, if not impossible, to measure direct] 
the angle which the pendulum makes with the vertical in a rail- 
way carriage or other vehicle which during its run over 
various inclines, but it is quite easy to measure the angle it 
makes with a direction fixed in the carriage. Let @ be this angle, 
and let reference vertical when the floor of the 
carriage is level. en on an incline @ su ing a positive when 
the motion is downhill, and that the sign Gf 8 is taken in the same 
sense (¢.¢., @ is positive when the point of support is in advance of 
the bob), 

but ’ horizontal component of force due to gravity on an incline 
a is Wa. 
Hence Wp = WO - Wa = M + Wa - R + Wa=M -R, 
so that the angle which the pendulum makes with the fixed line 
of reference measures the force acting on the carriage in the 
direction of motion apart from the effect due to gravity. 

_For example, let a carriage be going at a uniform speed up a 
hill of 1 in 10. Since the speed is uniform, @ = o and a = 
~ % Hence » = yy, as it manifestly must do, since a force 
zs. W must be applied in the direction of motion to maintain the 
velocity uphill unchanged. 


* British Association, Section G. 


If the motion is downhill instead of up, @ becomes 4, indicat- 
ing a force of ;'; W acting against the motion which prevents the 
carriage accelerating P. In all cases the angle @ gives a measure 
of the horizontal force acting on the carriage independently of 
gravity, and is equal to the motor tractive fcrce — the resist- 
ance, 

It may be noticed here that on a frictionless train, moving under 
the action of pravity only along any series of gradients, the 
pendulum will always hang normal to the line, and behave 
as if it formed part of the hag structure of the carriage. 

In the experiments which are the subject of this paper, the 
pendulum was so as to record its position on uniformly 
moving paper, on which at the same time seconds were marked by 
an electric clock, and a contact maker worked from one of the 
wheels of the carriage caused a second pen to record each revolu- 
tion performed by the wheel. 

The diagram thus obtained gives a direct measure of the speed 
and acceleration of the carriage. 

If, further, the gradients of the line are known, data are sup- 
plied te determine the algebraic sum of the applied tractive force 
and the resistance. 

The total resistance under various conditions can be determined 
by giving the carriage any desired speed, and allowing the motion 
to die out of itself, Experiments of this kind are quite satis- 
factory in the case of such motors as exert a couple only on the 
axles to which they are applied, but in an prwves Beerven loco- 
motive there is less friction at the driving-wheel ing when 
steam is cut off. ; 


Diagram . 
Acceleration and Retardation of Trains 
Vertical sca/e for al/ the curves 
Minch = 2, 
Thus Accelerating or fetarding force 
és = Ordinate x weight of Train 


od A 22 Mites per hour 
Velocity attained 

a 
B Velocity atesined 


20 Miles per hour 


os c 
th Miles per hour 


Diagrams 1, 2, 3 illustrate the application of some of these 
relations and the deduction of the accelerative tractive forces and 
resistance from the pendulum records. 

In diagram 1 the curves A B C D E are reduced copies of the 
actual curve traced by the pendulum. The ordinates are propor- 
tional to the angle @, which the pendulum makes with the direction 
—_ in the carriage, and which is zero when the wheels are on the 
level. 

The ordinate scale gives @ in circular measure, and therefore—@ 
being always small—@ W is the difference of the applied motor 
force and the resistance. 

A shows the record made by a steam locomotive starting a train 
of 100-ton weight. 

B is a start made by direct-acting electric motors working on a 
train weighing 180 tons. 

C is a start by geared motors driving a car at 23 tons. 


. } show the effect of the application of the continuous brakes. 


iagram 2 shows the ual bringing to rest of the train B b: 

The train was started by the motors, and then, with the current 
off, allowed to run till it stopped on a straight level line. 

The crosses are spots on a parabola with constants chosen to 
— it — with the experimental curve at the points marked 
WIth Pj, 

The two curves are nearly identical except during the greater 
part of the motion, showing that as long as the air resistance is 
inconsiderable the resistance is independent of the velocity except 
at very low speeds, 

The increase of resistance then noticed is probably caused by an 
alteration in the conditions of lubrication. 

The coefficient of resistance in the particular case shown in 
diagram 2 is *004 when the speed is above four miles per hour. 

Diagram 3 shows the analysis of of the record on the run 
<n’ the start ¢ with tke object of finding the ressistance. 

= le 

As before mentioned the curve C refers to an electric motor 
car weighing 23 tons, or 51,000 lb. nearly. 

The part of the curve chosen for the illustration is where the 
rails have a down gradient of 1 in 800, then a short piece of level, 
and afterwards up gradients of 1 in 520 and 1 in 60. 

In the diagram the forces are expressed in pounds, and the speed 
in miles per hour. Each curve has the magnitude which it 

ts written against it in the notation used in this paper. 


Velocity destroyed 
21 Miles per hour 


Velocity destroyed 
E /2 Miles per hour 


_.In going round a curve also the circumstances are not quite 
identical in the two cases, for when each carriage of a train sup- 
es its own motive force at the expense o: its kinetic energy, as 

appens when the motor or engine ceases to work, the whole of 
the sideways force which is required to keep the train on the curve 
is —— by the pressure of the rails on the wheel flanges. On 
the other hand, when the motive force is transmitted from a motor 
at one enl of the train, the angle which each carriage makes with 
the one behind it gives rise to a couple which tends to lessen the 
pressure between the rail and flange. 

Assuming, however, that experiment has determined the running 
resistance at all speeds, the pendulum record determines the 
tractive force. When, in addition, the total energy consumed by 
the motor either as indicated horse-power on a locomotive or volt 
amperes on an electric motor is known, the efficiency of the 
traction can be calculated. For if V be the velocity of the train, 
and M the motor force which has to be exerted, M V is the 
power required for the purpose, and if § is the indicated horse- 
power or number of watts taken by the motor, the power which 
might be obtained if the efficiency were unity is C S where C 
is a constant, thus the efficiency of the traction is expressed by 
FV 


Diagram 2. 
Retardation of Train 
ey Running Resiscance 
A Position Trainin terms 
of time preceding stoppage 
B velocity 
+800 
for 
20. *Miles per hour 400 
10; +200 


Seconds before stop 


Recayitulating the results just given us, we have, if 
@ = angle made by the pendulum with the vertical 
= ditto, with reference line 
«@ = gradient angle 
F = total horizontal force 
P = accelerative force 
R = total resistance 
M = motor force 
S = power supplied to train 


B= ver = tat where 
éa = electric efficiency 
e» = mechanical efficiency } of motor 
V = velocity of train 
W = weight of train 
@=0-a (1 
F = M— Wa (2) 
P=WeO=F-R (3) 
M = W o+ R (4) 
M= (5) 
= 


Diagram 3. 


Force due to inclines. Ww & 


Stiles per\ Hour. 


+019 


Up to the point «, the: e is no current, so that M = 0, the incline 
is a = 1/800, so that Wa = 64 1b. Wo = 650 Ib. = — R from (4). 
lb, and = o 


Here M, is taken as °9 a ca, the electrical efficiency being 


interm. 


nearly ‘9 in this case, so that R is the combined resistance of the 
mechanism on the car and the running resistance on the rail, 

At X, M= Ib. 

and = 1100 lb. 

so that R = — 12650, 
The motor in this case was geared, and it will be seen, as might 
be expected, that the resistance increases with the motive force, 
because in the case of geared motors the action of the motor on 
the driving-wheel is not that of a pure couple, but a couple and a 
force, so that the friction on the gearing teeth and bearings 
increases with the driving force. 
It is impossible in a short paper of this kind to enter on the 
discussion of the many interesting points which are brought out by 
these diagrams, such as air resistance and the resistance on curves, 
&c., but enough has been said to show that pendulum observations, 
combined with a record of speed and power supplied, offer a 
simple and effective means of determining the resistance to and 
efficiency of electric or other kinds of motor vehicles, 


A TRIAL of a new vessel, the Emerald, has just been 
made in Sydney harbour for the Humpybong Steamship Company, 
and is intended for service between Brisbane and Humpybong, on 
the shores of Moreton Bay. The Emerald, which has been de- 
signed by Mr. Walter Reeks, of Sydney, is of peculiar construc- 
tion, and combines “ speed and carrying capacity for passengers 
with light draught. ese are obtained by placing the twin pro- 
pellers well under the after body of the vessel, in a specially con- 
structed tunnel, through which a solid body of water is constantly 
travelling, so that whatever the wave line on either side of the 
vessel may be, the propellers will be always immersed and doing 
effective work. These propellers overlap in their revolution, one 
being placed a short distance abaft the other, and both, but for 
the peculiar tunnel construction, would be working 6in. above the 
normal water-line. The Emerald’s dimensions are :—Lengtb, 
130ft.; beam, 27ft., and a —— of only 5}ft. The engines are 
capable of developing a of 114 knots an hour, vessel 


ill accommodate about 400 passengers. 
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CHEMICAL FIRE ENGINE. 


Tur chemical fire engine has a province of its own. It 
is not intended to compete with ordinary fire pumps. Its 
use is only in the early stage of an outbreak, and if it fails 
to effect its purpose in the course of some ten or twelve 
minutes it gives place to the steam engine. It is essentially 
a “first aid” apparatus, and, as such, it is calculated that in 
a crowded district it might deal with a very high percentage 
of fires—from 50 to 90 pe cent.—according to the conditions. 
It throws water in which a large quantity of carbonic acid 
gas is dissolved, and as this is an extinctant many times 
more effective than plain water, and is therefore used in 
much smaller quantities, less damage is done to articles 
injured by wetting. The chemical fire engine has been used 
for several years past in America, where, in accordance with the 
ways of the country, claims have been made onits behalf which 
can certainly not be substantiated; but until quite recently 
no engine of the kind had been built in this country. The 
illustrations on this page show the first English engine. 
It has been built by Merryweather and Sons for Wallasey, 
near Liverpool. 

It is constructed on the lines of the fire brigade hose and 
implement carriage generally in vogue in this country, with 


At a trial at Wallasey on August 4th, a fire was constructed 
composed of large pieces of pitch pine and dry shavings; after 
being allowed to get thoroughly alight it was completely ex- 
tinguished in 15 secs., and so little moisture was apparent 
that it was lighted again twice with similar results. 

We imagine that for small towns engines of this type 
requiring little engineering knowledge to use, and costing less 
to purchase and to maintain, might well be adopted where 
the outlay on the steam engine cannot be faced. 


EARLY OIL GAS LIGHTING. 


Tur use of oil gas, now so familiar to railway travellers, 
though of recent introduction for lighting trains, is really a 
revival of a very old invention. Some seventy-five years ago 
a considerable number of towns in the United Kingdom was 
illuminated with oil gas, and for a long while much competi- 
tion prevailed between it and the older system of using gas 
produced from coal. The oil gas in question was usually 
made from whale oil, the material, in fact, which before any 
kind of gas light was known, supplied the -wretched little 
lamps of the public streets. In 1815 Mr. John Taylor, of 
Stratford, Essex, obtained a patent, No. 3929, for the decom- 


was passed in May, 1821, for works at Bow. Lighting the 
Whitechapel-road and its vicinity was the object, but in spite 
of its non-success financially, a number of towns soon set up 
oil gas works. Some of these -places already possessed coal 
gas manufactories, the two co-existing often for several years. 
At Colchester oil gas and cof@l gas were mixed together for a 
time, the price charged, however, par egy for oil gas, which 
was invariably much the dearer of the two. In fact, the 
prices charged for both would dumbfounder any large con- 
sumer of to-day. Roughly speaking, in the twenties coal gas 
cost about 15s. per 1000ft., oil gas anything from 30s. to 60s. 
At the Bow works, in 1825, 47s. 6d. was charged to the public, 
although Messrs. Taylor and Martineau had offered to supply 
the company at 24s. At Colchester, in 1822, the small works 
established privately about 1818 were charging, by meter, 
60s. per 1000ft. The proprietors claimed that the capital 
required was smaller, that the pipes were not injured by its 
use, that metallic substances were not tarnished, and that 
there was no smell or nuisance from either the use or manu- 
facture of oil gas. It must be remembered that the purifica- 
tion of coal gas was then very imperfectly understood, and 
that many prejudices existed against it, People were dread- 
fully afraid of the great ‘‘ gasometers,” and it was considered 
that by superseding the use. of whale oil, that “nursery of 


the addition of a chemical cylinder carried directly over the 
front axle on brackets fixed to the body of the carriage. The | 


CHEMICAL FIRE ENGINE 


position of oil and other animal substances, with a view to 
obtain from them an illuminating gas. His first apparatus 


power for delivering the jet is obtained by the generation of | consisted of an iron retort, into which, when heated to 
carbonic acid gas obtained by the action of sulphuric acid on | redness, oil was allowed to fall drop by drop. A portion of it 
a solution of bicarbonate of soda. The chemical cylinder has | was, of course, instantly converted into gas and passed away 
a capacity of about 60 gallons, is of hammered copper highly | up a pipe to a suitable reservoir. For some time, however, 
polished all over, and well tinned inside to resist the action | difficulties arose through the iron gradually losing its power 
of the ingredients. It may be remarked that the acid is | to volatilise the oil. Cleaning out the retorts seemed to 
neutralised almost immediately it enters the soda solution. | do little good, when it was found that if broken bricks or 
The acid is contained in a lead bottle sealed with a thin | pieces of hard coke were introduced, and the oil dropped upon 
metallic capsule and placed in a gun-metal receptacle fixed on | them when a dull red heat had been attained, the process 
the upper part of the cylinder—see A, below. A gun-metal | would go on very well. The retorts had to be re-charged from 
shaft runs through the centre of the vessel, and it can be rotated time to time, a certain amount of carbonaceous matter form- 
by an external hand wheel. Upon this shaft are arranged | ing upon the contents. That done, the only difficulty was 
agitators for quickly mixing the ingredients, and a cam giving | keeping up a steady heat and adjusting the supply of oil 

properly. If too low a tem- 
perature was employed, the oil 
became imperfectly volatilised ; 
if too high, it was partly con- 
verted into lamp-black. In 
1819 Messrs. ‘Taylor and 
Martineau, who had become 
owners of the patent of 1815, 
put up a small but complete 
and improved apparatus at 
Apothecaries’ Hall. It was 
capable of producing 1600 to 
1800 cubic feet of gas at one 
operation, that is, without 
cleaning the retorts. The whole 
occupied a very small space, 
and was therefore thought to 
be eminently suitable for light- 
ing large houses or factories, 
whilst practically very little 
trouble or labour was required. 
The gas gave a fine white light, 
contained no -sulphuretted 
hydrogen unless bad coke was 
used, and required no purifi- 
cation beyond passing through 
, clean cold water. It was esti- 
mated that one gallon of com- 
mon whale oil would produce 
90 cubic feet of gas, though 
further experience showed that 


a reciprocating motion to a toothed pricker B, which per- ; 80ft. was nearer the average. Other forms of oil, or liquid 
forates the capsule of the bottle and allows of the egress of | grease, were also used, some of which were cheaper than 
the acid on the first motion of the hand wheel. The charge | whale oil, and the perfect. practicability of obtaining an 
consists of 25 Ib. of bicarbonate of soda in 60 gallons of water, | excellent light was soon put quite beyond question. 
and 80 fluid ounces of commercial sulphuric acid of a specific | The apparatus at Goldsmiths’ Hall was similar to others 
gravity of | put up subsequently at many places on a larger scale. In 
The mixture gives an initial pressure of about 160 Ib. to the | general it consisted of a cylindrical cast iron retort, one end 
square inch ; it is delivered through a ,';in. nozzle, and lasts | of which was closed by a-cover or manhole, the vessel being 
about ten or twelve minutes, the pressure of course gradually | filled about half full of coke or bricks, as stated. Oil was 
decreasing as the vessel empties, although sufficient remains | dropped in at the top, probably at several points, from a 
to give a good jet until the whole of the contents are ex- | copper holder. A tall rising main carried off the gas into a 
hausted. The delivery pipe from the cylinder is taken | cistern or condenser, composed of two iron vessels, one within 


CONTAINER FOR CHEMICAL FIRE ENGINE 


off at the bottom, and connected at the rear of the | 
carriage to a reel carrying 180ft. of flexible rubber hose, the | 
whole or any part of which can be used, without making | 
any further connections. The body of the carriage forms a 

box for carrying a quantity of hose and seats for men, 

together with side pockets for other gear, the lids of which | 
form footboards. The wheels are of special construction, | 
having detachable metal hubs, with gun-metal oil caps and | 
round-edged overhung tires. Powerful hand-lever brakes | 
acting independently on both hind wheels are provided, and 

a nickel-plated gong is arranged under the footboard worked | 
by the driver's foot. 


the other, the space between being kept full of cold water. This 
condensed such of the gas as was imperfectly volatilised, the 
condensed vapour passing out at the bottom of the iron: vessel 
back to the holder. The rest of the gas went into a purifying 
cistern by a short rising main carried down nearly to the 
bottom. This cistern contained, sometimes oil, sometimes 
water, at others oil on the top of the water, and the gas strik- 
ing inclined boards near the bottom of the cistern, was 
caused to diffuse itself as much as possible throughout the 
liquid mass on its way to the storage reservoir or gasometer. 
The first Act establishing a.public oil gas company, which, 
however, had power to make its gas from anything it chose, 


British seamen,” the Greenland trade, would be destroyed. 
This consideration appealed powerfully to the trading interests 
of Aberdeen, Hull, and other places, but oil gas works were 
also set up, about 1822-5, at Dublin, Plymouth, Leeds, 
Norwich, Bristol, Edinburgh, Liverpool, Taunton, and probably 
several other places. ey 

There also existed both coal and oil gas works at Paris in 
1823, the oil used, however, being of vegetable origin. At 
New York, too, oil gas was used-from 1824 to 1828. In 
London, about the same time, several large establishments 
had their own oil gas works—for instance, Covent Garden 
Theatre, Whitbread’s Brewery, and the Argyle Rooms. A 
London Portable Gas-light Company was also set up in 1825, 
and had a considerable measure of success. The gas, made 
from oil, was compressed into vessels of various shapes and 
capacities. Some of these were adapted for placing upon the 
table, but to hold any considerable quantity they had to be 
inconveniently heavy, as the pressure used was estimated to 
be sufficient to get thirty volumes into the space ordinarily 
occupied by one. Malleable iron and copper were used for 
constructing these urns, globes, &c., some of which were 
rather elegant. The company charged, in 1827, 6s. 3d. per 
100 cubic feet. The general opinion of the chemists and 
gas experts of the period seems to have been that oil gas was 
better than coal gas, as to luminosity, in the proportion of 
about two to one. Interested parties, of course, placed it 
much higher, but after years of extended trial its first cost 
proved greater by far than the difference in lighting power 
would justify. In some years the fishery turned out a failure, 
and whale oil went to famine prices, but the gas had very 
serious defects of its own as well. Besides affording no waste 
products of any value, except a little black varnish, it would 
not remain stable under storage. Condensation in the mains 
of the volatile oil deprived the gas of a great deal of its 
lighting power, and at that time pipes were not always laid 
so as to drain themselves well. Again, from its richness in 
carbon, oil gas smoked badly if turned the least too high, or 
if the wind blew upon it. Before purification it was any- 
thing but invisible, having a dark brown colour, but on keep- 
ing, this got less noticeable, the quality deteriorating at the 
same time. Its specific gravity is always higher than that 
of coal gas, averaging about 750 to 425 of the latter, but the 
quality varied greatly, and consequently the lighting power. 
Burners with very small holes were found best, though liable 
to choke up. Servants were specially warned not to light oil gas 
from candles, lest the tallow or wax should get on the burners. 

In the sessions of 1824 and 1825 a battle royal took place 
about the London and Westminster Oil Gas Company, which 
sought powers to supply the whole metropolis, and desired to 
raise half a million. The project naturally brought all the 
coal gas interests to unite against it in self-defence. The new 
scheme was defeated, and oil gas, proving daily less satisfac- 
tory, received a blow from which it never recovered. By 1828 
or 1830 most of the oil gas concerns had either failed, amal- 
gamated with the coal gas establishments, or taken to using 
the older light themselves. Taunton was one of the last 
places to change, in 1833. It appears doubtful if much 
public street lighting was ever performed with oil gas, as its 
dearness led the proprietors to seek only the best-paying busi? 
ness. Their rivals, on the other hand, were ready to do this 
at little, if anything, above cost price, and as an advertise- 
ment it paid them well. In 1825 Mr. Edmund Luscombe 
obtained a patent, No. 5306, for making an oil from rosin, and 
then converting the oil into gas. He used this, probably with 
whale oil gas as well, at Bristol and Norwich, where he 
directed the works. His system was to add 14 1b. of water to 
112 1b. of rosin, and distil it. A similar patent was that of 
J..F. Daniell, in 1827, but the expensive nature of these 
materials did not help the cause of oil gas, which was then 
rapidly declining to its final disappearance. 
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PRESIDENTIAL ADDRESS. 
(Concluded from page 302) : 

I WILL now turn to the industrial aspect of the metallurgical 
advance made in France in the first quarter of the century. When 
the century opened, the production of pig iron in France and in 
Great Britain showed less disparity than in later years. In the 
year 1801 the 420 charcoal blast furnaces produced 112,000 tons of 
pig iron, while the out-turn in our own country was only 200,000 
tons. As regards the question of the utilisation of the waste gases 
of blast furnaces, which is now ot ge importance from their 
use in gas engines, France took the lead. So far as I can ascertain 
—and Berthier is my authority—in the year 1811 Aubertot made a 
successful effort to utilise the waste gases of blast furnaces in his 
works, which were situated in the Department of Cher. With sin- 
gular generosity he placed the information he possessed at the dis- 
posal of his brother ironmasters, retaining only for his own exclusive 
use the application of waste gases to the heating of cementation 
furnaces. It was not until much later that blast furnace gases were 
utilised in our own country, and Aubertot was certainly the pioneer. 
In 1814 England made an industrial offering to France by lending 
her James Jackson, of Birmingham, who at the invitation of the 
Minister Chaptal, occupied a forge at Trablaine in the commune of 
Feugerolles, and, establishing a cementation furnace, made, by the 


year 1816, 100 tons of crucible steel. In France the manu-' 


facture of ‘‘natural” steel obtained by the refining process under 
Beaunier, and y puddling with the modifications introduced in 

land by S. B. Rogers, attained great perfection under De 
Gallois, who, established in 1830 near to Saint-Chamond the first 
English forge on the Loire. De Gallois also set up blast 
furnaces, the precursor of which had been the blast furnace 
established in 1782 at Le Creusot’ by William Wilkinson. At 
Janon, near Terre-Noire, a new era for French blast furnaces was 
inaugurated in 1821, and in 1830 at Janon the waste gases from 
blast furnaces were used for heating the blast. This was a note- 
worthy step in advance, but as ards the use of waste 
gases from the blast furnace, France had, as has been already 
stated, taken the lead. In 1820, MM. Boiguer and Dufand at 
Fourchambault, and M. Frangois de Wendel at Hayange,; had 
built extensive works which served as models for others. I need 
not remind you that his distinguished successor is our Bessemer 
medallist this year. 

As an indication of the progress which French metallurgy had 
made, it may be added that in the Exhibition of 1834, MM. Jack- 
son Fréres, the sons of William Jackson, exhibited an ingot of 
cast steel weighing nearly half a ton. Seventeen years later, at 
our own Exhibition of 1851, our heaviest steel mass was only a 
ton rg a-quarter, though Krupp showed an ingot of double the 
wei 

e London Exhibition of 1851 fittingly begins the second half 
of the nineteenth century. 

The first halting-place in physical work must be made at the 
splendid calorimetric researches of Favre and Silbermann, con- 
ducted in the fifties, to whom and to Andrews of Belfast we are 
indebted for the most trustworthy work on the subject. Then 
came a glorious period of French science, which the work of 
Henri Saint-Claire Deville adorned. Had he left nothing else than 
his researches on dissociation, he would have more than earned our 
homage in connection with the metallurgy of iron and steel. By 
bringing into line chemical dissociation and evaporation, and 
chemical decomposition and ebullition, the researches of Deville 
gave the views of Isaac Newton on chemical action, so long 
misunderstood, the most startling confirmation. In France, the 
country of so many great metallurgists, the school of Deville has 
done admirable service, not only in developing his work, but in 
bringing the results of his labours and teaching within the range 
of practical men. 

very ironmaster now knows how important in the practice 
of the metallurgic art, and especially in connection with the 
blast furnace, are the incomplete chemical processes which 
tend to reform the identical substances with which a given 
a started. The result of such opposed processes is 
the state of chemical equilibrium in which both the original 
and the newly formed po rn are present in definite quan- 
tities, which remain unaltered so long as the conditions, more 
especially as to temperature and pressure, remain unchanged. 
The discovery of such incomplete reactions is one of the splendid 
gifts of France to the world. Berthollet:recorded their existence 
at the beginning of the century in the famous ‘‘ Essai sur Statique 
Chimique,” to which I have referred. Dumas was the first to 
announce with precision the fact that these limited and opposed 
reactions set up a condition of equilibrium, and Berthelot and 
Péan de Saint-Gilles in 1862 established their existence by accurate 
experiment. It was Henri Saint-Claire Deville who in 1864 realised 
their widespread dominance, and it was the members of the school 
of Deville who gave an impulse to the promulgation of their 
master’s views. e names of the brilliant members of this school 
are well known. They are Debray, Troost and Hautefeuille, 
Isambert, Lemoine, Ditte, and Mouret. Other names might have 
been mentioned, but the one on which I would dwell is that of 
Henri le Chatelier, who by the masterly and authoritative state- 
ments contained in his ‘‘Recherches Experimentales et Théoriques 
sur les Equilibres Chimiques,” and by his studies in solution applied 
to salts and to alloys, has firmly established his place among the 
great physicists of France. 

As regards one of the great processes of the century, the name 
of Sir Henry Bessemer suggests memories of close association 
with France. We claim his process as one of the greatest achieve- 
ments in the annals of British metallurgy, and we recall with 
pleasure how much Bessemer owed to the encouragement 
received from the Emperor Napoleon III. The necessity for 
improving the ~~ of steel arose out of some experiments in 
 mpend which Bessemer made at Vincennes. As is well known, 

is process was given to the world in 1856, and the Paris Exhibi- 
tion of 1867 showed how much progress had then been made. It 
is to M. de Billy, amember of the metallurgical jury of that Exhibi- 
tion, that we owe an elaborate and ——- report, and he 
was among the first to recognise that the process was the most 
remarkable of modern metallurgy. It certainly introduced a true 
revolution in industrial practice. The application of the Bessemer 
process to phosphoric iron, which enormously extended its useful- 
ness, was, as is well known, effected in England by Thomas and 
Gilchrist. The pioneer work of Snelus, also, is too well known to 
need more than mention here. I would, however, remind you that 
a correct appreciation of the conditions by which dephosphorisation 
could be effected was not wanting in France, and in this connection 
the name of Gruner comes prominently to the front. He pointed, 
in 1875, to the advantage of dolomite and bauxite bricks in retain- 
ing phosphoric acid, and in aiding the purification of phosphoric 
pig iron, and he seems to have had a clear prevision of the practical 
solution of the problem which was so soon to be effected by Thomas 
and Gilchrist in our own country. é 

Turning to the + rival of the Bessemer process, we par 4 
see in the efforts which have led to the use of the open-heart 
furnace iu the manufacture of steel that the union of our national 
efforts is again conspicuous. As —— the great principle of 
regeneration as applied to furnace work, we claim its inception by 
Robert Stirling in 1817. Its development affords the most brilliant 
instance of the application of science to industry which the latter 
half of the century has witnessed. It is in no small measure due 
to the efforts of the very eminent French metallurgist, M. Le 
Chatelier, Inspector-Général des Mines, that the open-hearth 
furnace was introduced into France, and at his instance Sir W. 
Siemens granted a licence to the Société Boigues Rambourg et Cie. 
of Fourchambault. It was, however, in the hands of MM. Pierre an: 
Emile Martin, of Sireuil, that the manufacture of steel passed beyond 
the experimental stage. They did not merely melt steel, but manu- 


factured it on the lines indicated by Réaumur in 1722. Siemens 
himself worked with the “pig and iron ore” process, while his 
name is associated with that of Martin in the development of the 
“scrap” process. For the later results I will oT refer you to 
the magnificent exhibits in the French Section of the Exhibition, 
where you will see triumphs which have elicited homage from the 
metallurgists of all nations. It is claimed that it was the great 
works of Firminy that showed the great part that the process was 
destined to play by demonstrating that steel of definite and very 
varied qualities could be obtained with certainty by itsaid. There 
can be no doubt that the publications of Euverte, which were the 
results of numerous experiments made at the Tere-Noire Works, 
greatly accelerated progress in the use of open-hearth metal. 

This brings me to astageat which we may briefly review theachieve- 
ments of the modern leaders of our greatindustry. Metallurgy 
had, in fact, been gradually increasing her demands on scientitic 
investigators, who were in turn attracted to her service, not merely 
by the splendid rewards she offered, but by the interest of the 
problems presented to them. Three periods, which for the purpose 
of description may be conside to be decennial, separated the 
Universal Exhibitions which were successively held in Paris in 1855, 
1867,1878, and 1889. The progress made in each of these respective 
periods has been indicated by the three words, “novelty,” 
“quantity,” and ‘‘quality.” In attempting to characterise the 
progress revealed in the present Exhibition by a single expression 
corresponding to the above, I would choose the word ‘‘ intensity.” 
In 1855 the metallurgy of iron and steel was almost stationary. 
The time-honoured processes were seen to be inadequate, and 
technical workers were eagerly seeking fresh guidance. Twelve 
— elapsed, and the results cf new efforts were revealed in the 

xhibition of 1867, to which the labours of Bessemer, Martin, 
Siemens, so Whitwell, and Armstrong contributed so much 
to the general advance, and in such original ways, 

This was essentially the period of novelty. Eleven years elapsed, 
the Exhibition of 1878 showed the extraordinary development the 
new processes had attained, and this was the period in which the 
quantity of the new products was so remarkable. Then came the 
period during which the quality of material improved, and_ the 
metallurgical exhibits in the Paris Exhibition of 1889 made it 
abundantly evident that the quality of steel, which was originally 
considered to be a treacherous material, had attained a high point 
of perfection. New properties were developed in steel’ by the 
addition of certain elements such as silicon, and more especially 
by the rarer metals, such as manganese, chromium, tungsten, and 
later nickel. The result was that varieties of steel possessing distinct 
qualities were adapted to a wide range of application. Some kinds 
of steel were characterised by extreme hardness, while others were 
very soft ; some were magnetic, in others the magnetic permeability 
was low ; some varieties would harden by rapid, and others by slow 
cooling ; certain kinds would even contract when heated and 
expand when cooled. In all cases the importance of submitting the 
materials which possess such strange and novel qualities to suitable 
thermal treatment became evident. In this way the period 
between 1889 and 1900 is reached, and this period I have already 
characterised by the word “intensity.” No process of marked 
novelty has been devised, though there have been modifications 
and developments of the existing een and the scale on which 
they are conducted has been greatly increased. The investigators 
have in many cases been the same as in the preceding decade, 
but there has been intensity of aim and concentration of effort in 
bringing physical methods, and indeed all the results of investi- 
gation in pure science generally, into line with industrial require- 
ments, In effecting this our two countries have worked in unison. 
Progress has been made mainly in two directions :—(1) The pre- 
paration of new alloys of iron ; (2) the study of the properties of 
iron and its alloys. 

Alloys of iron and chromium present a remarkable instance. 
Berthier prepared the first alloy of chromium and iron in 1820, 
and Bonssingault also devoted some attention to them. Brustlein 
had manufactured these alloys in the works of Jacob Holtzer, 
since the year 1877; but the Exhibition of 1889 first made us 
familiar with rich alloys a | 84 per cent. of chromium. In 
1900 we find Brustlein renewing his efforts, and we are glad to 
welcome him on the jury of the metallurgical class. Chrome 
steels have passed beyond the crucible stage, and are prepared on 
the open-hearth with 3 per cent. of chromium, as is also a triple 
alloy of iron, chromium, and nickel for use as armour plate and in 
arti “0A As regards our English efforts, we all know how much 
Hadfield has done in extending the use of iron and chromium 
alloys for projectiles. At about the same time that Berthier gave 
us the first alloy of iron and chromium, Faraday prepared the first 
specimen of an alloy of iron and nickel, the future of which has 
proved to be so great. In the year 1884 M. Marbeau, of the 
Société Ferro-Nickel, produced their first alloys either in Paris or 
at the works at Lizy-sur-Ourcq, while at the Paris Exhibition of 
1889 the Société showed the tirst alloys of iron with varying — 
portions of nickel. The Jowrnal of our Institute for the year 1889 
contains a paper by pane Riley, ‘‘On the Alloys of Nickel and 
Steel,” which will be familiar to us all. In France, at Montataire 
and at Imphy, attempts were also made to prepare alloys of iron 
and nickel, while at Le Creusot in 1888 a systematic study was 
made by M. Werth of the alloys of nickel with iron and with steel, 
a study which he continued at Fourchambault and at Imphy, and 
obtained results of practical importance. The manufacture of 
nickel steel in the open-hearth furnace was undertaken at Le 
Creusot, and in 1900 trials made at Annapolis on an armour plate 
manufactured by Schneider and Co. revealed the remarkable pro- 
perties of the variety of nickel steel which contains 5 per cent. of 
nickel. Since that time the manufacture of nickel steel in France 
has, as the contents of the Exhibition abundantly prove, assumed 
much importance—a result which is mainly due to the work of M. 
Werth. Inthe past decade it may well be claimed, therefore, 
that the efforts to employ nickel steel have been intensified. 

I have not refe: in this brief summary to the other elements 
which are present simultaneously with nickel. I need only 
appeal to results shown in the present Exhibition as indicat- 
ing the way in which efforts to apply nickel steel have been in- 
tensified. 

As regards the alloys of iron and manganese, the English name 
of Josiah Marshall Heath will be familiar to you all. A French 
engineer, M. F. Valton, director of the Terre-Noire Steel Works, 
was, however, among the earliest to give an explanation of the 
manganese played as a deoxidiser in the final stage of the 

semer process. I need not remind you that in 1876 M. Gautier 
made an important communication to our Institute on ferro-man- 
ganese, the use of which greatly contributed to the success of the 
manfacture of steel in the open-hearth furnace, and in 1868 
Siemens called attention to the peculiar action of manganese on 
steel, and pointed to the influence of silicon in enabling sound 
castings to be produced. In 1875 M. Pourcel undertook the manu- 
facture of ferro-manganese in the blast furnace. In the same year 
M. Muss, of the Chatillon Commentry Company, and M. Jordan, 
of the Saint-Louis Works, also took the manufacture iu hand. 
Progress in this direction was rapid in France, and we all know 
how much our late and deeply lamented member, M. Jordan, 
did for this great branch of manufacture. The magnificent 
exhibits of iron dhe yer alloys in the present Exhibition 
testify to the in importance of the work which M. Jordan 
so recently directed. In land ferro-manganese was produced 
at the Pyle and Blaina works, at Mostyn, at Darwen, at Wigan, 
and at the works of Bolckow, Vaughan, and Co. At the time of 
the former Exhibition in Paris, 1889, land was the dominant 
user, 

I need not remind you that Hadfield, about the time of the 
former Exhibition in Paris, astonished the metallurgical world by 
producing steel containing from7 to 21 per cent. of manganese, and 
possessing remarkable properties, is later work on the same 
alloys has only served to intensify interest in his earlier investiga- 
tions, and it affords another instance of the renewed efforts which 
characterise the last decade, I will not weary you by passing in 


review the other alloys of iron, such as those with silicon, tungsten, 
and titanium ; but I must not omit reference to the researches of 
MM. Moisan and Charpy on boron steel, of which we shall hope to 
hear much more in the future. May we not hope that in the next 
century vanadium, uranium, and even glucizum, 
will prove as faithful allies as certain of the better known metals 
have been. 

The second direction in which efforts have been intensified is in 
the study of the properties of iron and its alloys. The investiga- 
tions may be conveniently divided thus :—(a) Those which relate 
to the physical properties of iron and its alloys, as revealed by 
thermal measurement, (b) Those which have for their object the 
study of the structure of iron, and the grouping of the constitu- 
ents in its alloys as revealed by the microscope. 

The work that may be ranged in both of these groups had 
an earlier origin than is quite realised at the present day. 
As regards pyrometry, which occupies a prominent place in 
the first group, space absvlutely forbids my attempting to 
give a history of the blended efforts of our two countries, and 

must only permit myself to recall a few of the more pro- 
minent names, and not pass beyond the limits of the present 
century. Guyton de Morveau in 1808 fully recognised the value 
of the early pyrometric efforts of Wedgwood. Magnificent work 
with the air thermometer has been done by Saint-Claire Deville and 
his school, and the work may be traced back to Princep and to the 
distinguished Frenchman, Pouillet. As regards the two methods 
which are now employed, the initiation of the use of thermo- 
couples is entirely French. The work began with Antoine Cesar 

Becquerel, and was continued by Pouillet and by Edouard 
Becquerel. On the other hand, Siemens, in England, was the first 
to demonstrate the eminently practical nature of the pyrometric 
method, which depends on variations in electrical resistance, 
while perfecting and extending it is due to Callendar and to 
Griffiths. 

If, however, we turn again to France, we find Henri Le Chatelier 
completely changing all the details of pyrometric work that 
involved the use of thermo-couples, and his success is the more 
remarkable as Regnault greatly discouraged experimenters by 
stating that he saw little that was hopeful in the prospect of the 
use of thermo-couples. Le Chatelier has thus conferred a debt of 
gratitude on industry which it will he difficult to adequatel 
acknowledge. At the time of the Paris Exhibition of 188 
the value of the Le Chatelier pyrometer was beginning to be 
— by industrial workers ; but the next step was made 
in England, when, in 1892,. a recording pyrometer with a 
thermo-couple was first introduced into the Dowlais Works, 
1t is now evident, as the result of efforts made in both countries, 
that all delicate operations, such as quenching steel gun-tubes and 
rolling armour plate, and all operations in which changes of vital 
importance take Bovey within a narrow range of temperature, 
must be controlled by careful pyrometric observations. hope it 
will ultimately be seen that the work entrusted to me by the 
Alloys Research Committee of the Institution of Mechanical i- 
neers has shown our national co-operation with France in the solu- 
tion of the great problems connected with the constitution and 
properties of steal. 

e century opened with the expression of fundamental but 
comparatively simple views as to the constitution of steel. The 
importance of caburisation had been accepted and the protean 
nature of iron itself was recognised by Bergman’s classical phrase, 
‘*pnolymorphum ferrum.” As the century closes it is seen that iron 
has gathered to itself, often in considerable volume, numerous 
associates with which it was originally entrusted only in small 
quantities. Industry has consequently been enriched by varieties 
of metal possessing properties hitherto unknown. These pro- 
perties have been investigated by a host of workers, and the men- 
tion of only a few names may seem to be invidious. Nevertheless, 
Iam satisfied that when writers come to look back to the end of 
this century, as we do to its beginning, the phenomena connected 
with iron and steel to which they will revert will be comprised 
in the words ‘points of transformation.” Our country will 
receive its share of these retrospective thoughts, for the names of 
Gore and Barrett are waymarks. Tchnernoff will be remembered, 
for he pro a thermometric scale by which manufacture of 
steel could be controlled. 

From among Frenchmen one name will arise in the memories of 
future historians of metallurgy, and that name will be Osmond. 
It will not be forgotten how much Osmond did in defining the 
modes of existence of carbon in steel. It will be remembered 
that by his observations a single point of recalescence became 
resolved into many points. He traced the influence of hysteresis, 
and showed how the position of the points of transformation vary 
within a certain range of temperature with the clement with 
which the iron is allied. He showed that if a certain variety of 
steel has been quenched at a point above or below its critical 
point, it may present two states of equilibrium. These may be 
widely different, either as a consequence of allotropic change in 
one of the constituents or in the chemical grouping at the moment 
the metal passes the critical point. I am not unmindful that 
M. Grignon, who translated Bergman’s ‘‘ De Analysi Ferri” inte 
French, shared his views as to the allotropy of iron, nor do I forget 
that Cizancourt pronounced advanced views on the subject in 1865, 
as did also Tait in the Rede Lecture delivered at Cambridge in 
1873. Osmond, in fact, insisted on the allotropy of iron, proved 
its fundamental importance, and identified himself with its study, 
but that, though it is his great achievement, is far from being 
his only one. e showed that the properties of steel are a func- 
tion of the cycle of temperatures to which it has been subjected. 
There have been many workers whose investigations possess strong 
individuality and significance peculiarly their own, whose results, 
nevertheless, intensify the interest of Osmond’s labours and con- 
clusions, I hope I may be forgiven the brevity with which I cite 
these. Pionchon showed that at a temperature of 700 deg. the 
specific heat of iron is altogether exceptional. M. Guillaume 
studied a series of nickel steels in which the transformations are 
reversible. This reversibility is associated with some important 
peculiarities as regards expansibility. Henri le Chatelier pointed 
to magnetic irreversibility in the case of certain manganese steels, 
He moreover examined the influence of the gaseous atmasphere 
surrounding the steel in which the points of transformation occur. 
Charpy studied the hardening of steel with reference to the critical 
points. Tomlinson showed that the molecular change in iron is 
revealed by a change in magnetic properties. Madame Curie 
showed that the allotropic change effects a true magnetic trans- 
formation. Dumont recently pointed out that in nickel steel the 
point at which magnetic transformation occurs depends on the 

roportion of nickel present, while experiments by Guillaume and 
by ensat indicate that chromium acts like carbon on certain 
irreversible varieties of steel, and lowers the temperature at which 
magnetic transformation occurs. Carnot and Goutal isolate various 
compounds which in special varieties of steel give rise to variations 
of properties. The great importance of critical points in relation 
to the dimension of grain in steel, and consequently on its strength 
aw have been shown by Brinell, by Sauveur, and 

orse, 

"The second group into which modern investigation may be 
divided involves the use of the microscope, and the application 
of this instrument to the metallurgy of iron is less recent than 
it is often supposed to be. Réaumur in 1722 describes the 
structure of a chilled casting under the microscope, and he 
traces the changes in the structure of softened cast iron as 
modified by the elimination of impurities. Frangois, again, 
so early as 1833, took the very interesting case of the direct 
reduction of iron from its ores, and followed the successive 
changes by the aid of the microscope. The following passage,. 
translated from this quaint and accurate observer, is full of 
interest, and might almost have been written by any of us to-day :— 
“‘If to these analytical data observations under the microscope 
with a magnification of 300 to 400 diameters be added, it is seen 
that iron is merely a metallic network with a close- 
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-observed that he studied in 
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grained tissue with su ed scoriaceous opaline, sometimes 
subcrystalline, portions, and with little globules and metallic 
grains ranged in every direction. Sometimes nests of translucent 
prismatic and bacillary crystals, with metallic a adhering, 
are noticed hidden in the paste. These are the grains of steel 
which can be made to disapp heating.” 

England in turn in 1864 gave a new impetus to this important 
branch of investigation by the labours of Sorby, in whose 
admirab‘e work polished and etched sections were employed. The 
microscope as an implement of research hardly received due 
reconition until Osmond published a classical series of researches 
which have earned the lasting gratitude of investigators. In no 
branch of wd subject do I so much regret that the limitations of 
space have obliged me to confine myself to the bounds of our two 
countries, as I should like to have dwelt on the micrographic work 
of Martens, Sauveur, Behrens, and many others. I will only add 
that the work of Stead deserves special recognition, not only for 
its minute accwacy, but for its originality. Quite recently Ewing 
and Rosenhain have obtained most interesting results, which go 
far to explain by micrographic evidence the elasticity and flow of 
metals, and also the 9 by which crystals grow in metallic 
masses, 

A report of the Departmental Committee on Steel Rails recently 
issued is the first Government publication in England in which the 
a of ee has been recognised. 

Scientific discoveries have during the century worked a complete 
change in our intellectual appreciation of natural phenomena, but 
in our work the standpoint of the new century will be singularly 
like that of the old. A few tenths per cent. of carbon hidden in 
iron still dominates our branch of metallurgy. Bergman recognised 
this before the nineteenth century began, and insisted both on the 
S ymorphy of iron and the importance of carbon in relation to it. 

Ie pointed out, moreover, that in every great change effected 
in the constitution of iron, heat is either absorbed or evolved. 
The sentence in which Bergman sums up the results of his own 
calorimetric experiments is full of interest:—‘‘Si precedentis 
momenti allata experimenta considerantur, haud difficulter elucet, 
quemlibet statum respectu caloris absconditi cireumscriptum 
esse,” 


Allotropy, and carburisation of iron will be the first pass- 
words of the twentieth century, and Osmond, the great allotropist 
of the age, has blended their significance by showing that the 
power iron has to retain carbon in solid solution depends on 
the particular allotropic form in which the iron exists. There is 
no aad fact which so profoundly affects the industry of the 
world. 

We now know, but only at the end of the century, that in steel 
of somewhat low carburisation, but wide industrical application, 
that the heat equivalent of the allotropic change is the double of 
that due to the change of the relation between the carbon and the 
iron, being eighteen and nine calories respectively. 

As one of the last important engineering works in a century 
which the Eiffel Tower would alone have made remarkable, I may 
refer to a great work in which a different material is used from 
that which is employed in this great structure. “The Alexander 
III. Bridge, which crosses the Seine in a single span, is of cast 
steel, and 2200 tons have been employed in its construction. If 
the steel used in such a structure is heated to a temperature of 
1000 deg. and is ‘‘quenched” by rapid cooling in air to about 
600 deg., the metal so treated becomes stronger, more elastic, and 
resists shock better than if it had been annealed. Hence the 
material adopted in the great work which so intimately expresses 
the genius of the Exhibition of 1900 affords the last cognate illus- 
tration of the importance and accuracy of Osmond’s views. 

I must not omit some reference, though it must necessarily be 
brief, to the metallurgical literature of our two countries. is 
has been greatly enriched ~ the admirable treatise on ‘‘ Metal- 
lurgy,” written by Dr. John Percy, which developed into a series 
of volumes, containing no less than 3500 octavo pages, the last of 
the series appearing in 1880. He was, it will be remembered, 
President of this Institute during the years 1885-87. His volumes 
are remarkable throughout for minute accuracy, and for the care 
with which the illustrations were prepared, almost every woodcut 
being a trustworthy though small measurable drawing. He has 
given us, in terse and vigorous English, a priceless record of many 
early processes, and ones which, though later, are obsolete. He 
was firmly impressed with the fact that metallurgical problems 
demand for their investigation the exercise of the highest analytical 
skill, and involve considerations worthy of those who delight in 
transcendental inquiries. He effectively quotes Réaumur’s remark, 
** L’utile bien considéré a toujours du curieux, et il est rare que le 
curieux bien suivi ne mene = a lutile.” I have elsewhere 

‘aris, making the acquaintance of 
the leading French chemists of the time, who doubtless directed 
him much towards the line of work to which his life was main} 
devoted. Percy may fairly be said to have originated the English 
literature of metallurgy, for until his time the works on metallurgy 
were slender and far between. is was not the case in France, 
where the works of Rivot, the admirable and profusely illustrated 
treatises of Jordan, as well as those of the great chemists I have 
named earlier in thisaddress, were wellknown. France, moreover, 

din the Annales des Mines a veritable storehouse of know- 
edge, which has done for the iron and steel industries throughout 
the century what our own Journal has attempted to do in the latter 
half of it. I would only add, that if Percy has been the historian 
of metallurgy, Gruner systematised it. I would gratefully offer 
my testimony to the value of his ‘‘Traité de Métallurgie” as a 
model of scientific exposition and methodical criticism, which 
enabled the tangled threads of metallurgical practice to be un- 
ravelled. Few men have more effectively combated than he did 
the assumption of prejudice and mystery which all branches of the 
metallurgic art too long retained. 

There are many subjects you will regret that I have not touched 
upon. The question of naval defensive armour, for instance, might 
well have been referred to even on so eminently pacific an occasion as 
the last Exhibition of the century, but I will content myself with 
reminding you that France was the pioneer in the employment of 
naval armour, and that the launching of the armour-protected La 
Gloire in 1860 gave the signal for the reconstruction of European 
navies, 

The ae mg A development of the use of iron for constructive 
purposes revealed by the present Exhibition, demands that some 
reference should be made to the relations of iron and steel in art, 
with which industry and science are so closely connected. 

“ And trade is art, and art philosoph; 
In Paris,” 9 philosophy, 

as Mrs. Browning reminded us, The vast array of ephemeral 
buildings which line the Seine has been compared collecti¢ely 
to a huge organism, the bones and fibres of which are of iron and 
steel, covered with an investing body of plaster that has served 
as a basis for adornment of all kinds. There are some who 
doubt whether, from an architectural point of view, the lavish 
use of the new resources which metallurgists have afforded has 
been successful. A subtle critic, M. Robert de la Sizeranne, in 
a brilliant paper recently published, entitled ‘‘ L’Esthétique du 
Fer,” takes a despondent view of the result, and considers this 
new use of iron to be ‘‘& la fois le triomphe du progres scientifique 
et son chatiment.” But when he turns to the beautiful bridge, 
which as I have already said is an exponent of the genius of the 
Exhibition, he writes enthusiastic words, which I may well quote, 
and are as follows :—‘‘ Nous ne quitterons pas les bords due fleuve 
sans avoir senti la vie. Car elle est dans ces formes admirables du 
pont Alexander III. Ceci aussi c’est de l'art.” 

For my own part, being a metallurgist, I cannot expect that an 
importance will be attached to my individual opinion a wsthetic 


question, but I would venture to observe that ideas of beauty are 
instinctive, and that pleasure in the contemplation of any work, 
whether of nature or art, depends on delicate and untraceable 
propriety, and relation. This beingadmitted, 


perceptions of fitness, 


I find myself unable to stand under the Eiffel Tower, and follow 
the course of the curved lines, which suggest the details of an 
immense but delicate coral, without being carried away by the 
impression that the structure is not only wonderful but beautiful. 

e part played in the industrial evolution of the world by iron 
and steel metallurgists will be evident to all. The fact that they 
have contributed with commensurate success to the advancement 
of pure science is less generally known, and I may well, therefore, 
devote a few words in conclusion to recording some instances 
which readily present themselves. The carburisation of iron offers 
the first case in which the diffusion of solids in solids was observed. 
The study conducted by metallurgists of the associations of carbon 
and iron affords the most complicated case yet known, and indeed 
the only one which has been worked out, of metallic solid solu- 
tions. It presents, moreover, a unique case of the importance of 
allotrophy in connection with metals. In 1000 parts of steel, 997 
parts, more or less, may be iron and the rest carbon, but the 
result of the union is a metal that is more widely used and has 
more varied attributes than any other. It would seem that 
Nature has enshrined in steel a series of her most complex secrets 
which we must discover as a condition of our successful use of 
it. Metallurgists have carefully investigated, and conduct daily, 
operations of vast industrial importance, in which the presence 
of a third body enables either elementary bodies or compounds 
to react on each other. Habitually conducting operations at 
high temperatures, which often invert ordinary chemical reactions, 
has led to the acquisition of a mass of information as to the 
reactions that do occur, and the compounds that are formed under 
such conditions. Pyrometric records have, moreover, enabled the 
equilibrium of the less fusible metals in their liquid as well as in 
their solid state to be studied—a branch of work which chemists 
generally have not been in a position to undertake. The necessity 
for submitting the physical and mechanical properties of iron and 
its alloys to rigorous tests, as a routine operation in works, has 
afforded a rich store of information as to the molecular constitu- 
tion, not only of metals, but of matter generally. Metallurgists 
have to deal with cases in which a mass of metal is acted upon by 
added matter in proportions that are too minute to intervene 
directly by the formation of chemical compounds with the whole 
of the mass, while in some cases no compounds are formed. The 
influence of the atom must, therefore, be more or less directly 
exerted. Hence it is that we, who still conduct processes, the 
traditions of which came down to us from mythological times, 
have done our share in “giving the old Greek atomism a modern 
and a higher consecration.” 

We hold this meeting as the representatives of the greatest 
industry the world has seen. We are more than this, for we are 
the exponents of the scientific and industrial union which subsists 
between our nations, and of national appreciation that has re- 
mained unabated though tumults have shaken our peoples. May 
both nations in the coming century not forget how much we owe 
to the old Greek guidance. The Greeks gave us the name Siderurgy, 
by which our art is known in France. Plato, moreover, told us 
that the god who moved men through their sympathies inspired 
the invention of all industrial art, ‘‘the melody of the Muses, the 
metallurgy of Hephestus, the weaving of Athene ;” and if you 
have followed this brief address, you will realise how much metal- 
lurgical progress has owed to sympathy—the great interpreter 
which joins the industrial workers of France and England ina 
bond of peace that is stronger than iron, truer than steel, and yet 
is one which is sufficiently extensible to embrace all our peoples. 


EXPERIMENTS ON THE RE-HEATING OF COM- 
PRESSED AIR.* 
By WitttaM GrorGe WALKER, A.M.I.C.E., M.I.M.E. 


Mr. Patrick Y. ALEXANDER, of Experimental Works, Bath, 
and the author have during the past few months, at Chiswick 
and elsewhere, carried out some experiments on the re-heating of 
compressed air. Considerable economy can be obtained by re- 
heating compressed air before admitting it to the engine. Re- 
heating is accomplished by two methods :—(1) By mga the air 
through hot pipes heated by a furnace fire. (2) By passing the 
compressed air through water in a boiler at a temperature depend- 
ing on the pressure in the boiler. The former is called the dry 
method and the latter the wet or moist method of heating. It has 
tong been the custom in Paris to use a small stove, through which 
the compressed air is passed before being used in the motor. 
Professor Unwin, F.R.S., states that ‘‘ Professor Riedler tried an 
old 80 horse-power steam engine in Paris which had been adapted 
to work as an air motor, and which was actually giving 72 indicated 
horse-power with compressed ‘air at 54 atmospheres. It was using 
about 31,000 cubic feet—reckoned at atmospheric pressure—or 
about 2376 lb. of air per hour. This air was heated to a tempera- 
ture of about 300 deg. Fah. by the expenditure of only 151b. of 
coke per hour. On a favourable assumption a steam engine 
working to the same power would have required ten times this 
consumption of fuel at least.” Professor Unwin also says that 
re-heating has the practical advantage of raising the temperature 
of exhaust of the motor, and for the amount of heat supplied the 
economy in the weight of air used is surprising. ‘The reason of 
this is that the heat supplied to the air is used nearly five times as 
efficiently as an equal amount of heat employed in generating 
steam.” The author and Mr. Patrick Y. Alexander have, during 
the past few months, carried out a number of experiments on the 
re-heating of compressed air by the wet method, 7.¢., by forcing 
compressed air into a boiler containing water, wnen very economical 
results were obtained. 

Last year Professor J. T. Nicolson, D.Sc., M.I.C.E., carried out 
some very valuable experiments in Canada under the auspices of 
the Taylor Hydraulic Air ——— Company. Professor 
Nicolson experimented with five different methods of using com- 
pressed air in an ordinary steam engine of the Corliss type of 
about 27 indicated horse-power. (1) The air was supplied to the 
engine cold. (2) Steam was injected into the air in the main pipe 
before supplying it to the engine. (3) The air was injected 
amongst the water in the steam boiler and heated by mixing with 
the water and steam of the boiler before being supplied to the 
engine. (4) The air was blown upon the surface of the water in a 
steam boiler and heated by mixing with steam in the same, before 
being used to drive the engine. (5) The air was passed through a 
tubular heating vessel and heated by a coke fire, afterwards being 
used to work the engine. The compressed air was drawn at a 
pressure of 531b. from the 6in. main air = of the Taylor air 
compressor. The author gave an account of this compressor at the 
Bristol meeting of the British Association, 1898. The wet heating 
was carried out in a Lancashire boiler 7ft. diameter by 30ft. long. 

Experiments were first made without re-heating, when about 
850 cubic feet of free air were used od indicated horse-power per 
hour. The air was then heated to 287 deg. Fah., by passing the 
compressed air through pipes heated by coke, under which condi- 
tion 640 cubic feet of free air was per indicated horse-power 
per hour, being a reduction of 210 cubic feet of free air per indi- 
cated horse-power per hour, due to re-heating. Thus a saving of 
25 per cent. is effected in the quantity of air used. This. saving 
was effected by the burning of *348 lb. per horse-power hour. The 
results may be stated as follows :—100 horse-power in cold com- 
pressed air was raised to 133 horse-power when re-heated to a tem- 
= of 287 deg. Fah., by an expenditure of 47 lb. of coke per 

our, or at the rate of 1°42 lb. of coke per horse-power per hour 
additional. This is equivalent to an additional horse-power for 
every pound of cnah Sent in the heater, which is far more 
economical than the most efficient steam engine and boiler. By 
mixing from 10 to 15 Ib. of steam per horse-power with the air, 
the quantity of air required was reduced from 850 cubic feet to 
300 to 500 cubic feet per indicated horse-power per hour. The 


* British Association, Bradford, Section G. 


results showed that the extra horse-power due to gy for 
wet method was obtained at an expenditure of 1°3 lb. of per 
additional indicated horse-power per hour, 

The author's own investigations are most conclusive as to the 
effciency of re-heating either by the dry or wet method. Generally 
= , the results show that an additional horse-power can be 
obtained with an expenditure of 1 lb. of coal. Better results even 
than this have been obtained, which is far more economical than 
the most efficient engine and boiler using steam ever produced. 
And the experiments seem to show that in many cases it would 
prove advantageous to use compressed air in conjunction with 
steam in an ordinary engine. 


AMERICAN CEMENT, 


A WRITER in a recent number of the Marine Record, Mr. T. 
Zwerman, draws a comparison of some interest between American 
methods and English methods of carrying on the production and 
supply of Portland cement. 

n the first place, he finds that American cements are not 
properly air slacked, on the contrary, as often as not, are sent 
out hot from the mill. No European maker who has any regard 
for his reputation will ship cement under six or eight weeks. 

A delusion enjoyed by many makers in the United States is that 
their product has no free lime: If the heat of the kiln were suffi- 
cient to bring about a complete combination of the various 
minerals used, their idea might be correct; but it is not sufficient. 
If it were we should have a clinker as inert as slag. Then if there 
be no free lime it is pertinent to ask why their experts when 
testing always wear gloves. It is, of course, possible to treat 
this portion of our subject in a more technical way, but he 
prefers conventional to scientific phraseology in writing for the 
average reader. 

Some American Portlands throw off an excessive amount of free 
lime after being in water for twenty-four hours, and they keep u 
the discharge for a very long time. Others again do not throw o! 
so much lime, but their sand-carrying capacity does not rate so 
_ in proportion to the real strength as the former or high-limed 

ind. 


A common complaint against American cements is their want of 
uniformity. Time and — customers will tell you that they Fs 
one good parcel followed by a very inferior lot, and vice versd. e 
defect seems to me to be in the manufacture, and having located 
the cause of the trouble, he suggests a remedy which he thinks will 
largely remove the objectionable qualities of American cements. 
Users should pay no attention to such stories as ‘‘ every barrel is 
tested before it goes out,” for, even if true, the simple process of 
testing will not convert a worthless into a good cement. 

The remedy he suggests is simply that makers pay more attention 
to their own proper business, instead of concentrating all their 
attention on their testing room. It is no uncommon thing in a 
mill where there is no practical man employed, to see manager, 
chemist, tester, and a book worm or two, discussing failures ani 
complaints, and attributing them to some imaginary chemical 
source, while all the while the true solution of the difficulty is star- 
ing them in the face. Suppose we dispense with the theorists and 
take the manager into his mill, what de we find? Often a raw 
material containing quite as much sulphuric acid as is admissible ; 
this is then imperfectly dried in a drier where the products of com- 
bustion pass through the cement and thereby contribute more 
sulphuric acid. 

The drier he refers to in his book on cements has not this defect, 
and costs little to put up and to operate. Next we find the 
mechanical mixture of the raw i ients cannot be carried out 
under such conditions. Still, good or bad it goes to the rotary kiln, 
where it frequently absorbs from the coal enough sulphuric acid to 
ruin any cement, and that without taking into account the sulphur 
it has already got, and is going to get afterwards, This fault may 
be cured by changing the character of the fuel, and the cost of 
that, without reverting to oil, would not be much increased. We 
have now got back to “free lime ;”’ the cement must be air slacked, 
not thrown into a deep bin, and allowed to lie there, but the opera- 
tion must be properly performed. Assuming that the raw materials 
are good, there is no doubt but that a careful attention to the above 
suggestions will result in the production of a cement of the highest 


class. 

Returning to the Ulster County or Rosendale cements, he has 
been agreeably surprised to find how his predictions as to the 
success of the carbonating process have been fulfilled. It would 
seem as if this old standard article was going to recover much of 
its lost ground, and contest on favourable terms with Portland. 
Carbonated Rosendale is slow setting, of a Portland colour, does not 
crack, is — and improves on the well-known quality 
possessed by Rosendale cements, of gaining in strength for a long 
period. In a month it is, with three sand, as strong as many 
American Portlands, and at two months it has equalled a high- 
class German cement, also with three sand. It has been long 
thought that cements of the Rosendale class needed little to bri: 
them up to an equality with many Portlands, and it appears as if 
the time for this had now come. The bastard or imitation Rosen- 
dales are not to be confounded with the genuine article; the 
carbonating process may, to some extent, apply to them, but they 
have defects in their origin and manufacture which it will be 
difficult to remove. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Dry dock pumping plant.—The pumping plant for the new San 
200 horse-power each, and one of 75 horse-power. These will 
supply steam for three Corliss high-duty horizontal engines, with 
box frames, cylinders 24in. by 48in., and developing 345 horse- 

wer at seventy revolutions per minute, with one-fifth cut-off and 
00 lb, steam pressure. Each engine will be connected to its pump 
by special laid endless ropes jin. diameter. The main pumps 
will ge the centrifugal double-suction type, having 38in. dis- 
charge and 26in. suction pipes. The runners are to be 5ft. closed, 
and of the three-vane type, operating at 200 revolutions per 
minute. Each pump must have a capacity of 37,000 gallons per 
minute while pumping — a head of 30ft. The shafts will be 
of 6in. iron, carrying driving sheaves 6ft. 4in. diameter, with 
grooves or scores for fifteen — ljin. diameter. ightener 
pulleys, with carriage and gui 
trusses, and be fitted with adjustable counterweights, to take up 
the slack of the transmission rope. For draining the suction 
tunnel there will be placed in the pump pit a duplex double-acting 
piston pump, with steam and water cylinders 12in. by 12in. This 
will have a capacity of 1200 gallons per minute under a head of 
40ft. Steam will be supplied by the 75 horse-power boiler. The 
sumps in the old and new docks will be connected by a brick-lined 
tunnel, 8ft. diameter. The pump pit will be 18ft. by 56ft., 37ft. 
deep, with a concrete floor and twelve 20in. rolled joists to a 
the pumps. The discharge tunnel will be 8ft. diameter. e in- 
terior of the pump S and ropeways will be faced with 1 to 1 cement 
mortar, and when dry painted with four coats of white lead and 
linseed oil. The steel caisson or gate for closing the dock will be 
104ft. 84in. long, 22ft. moulded beam, 33ft. 9in. deep from deck to 
of the Niagara Fall lant,—The great wheel pit 

ension Viagara power plant.—The great wheel pi 
of the water-power lant at Niagara Falls is being extended to 
accommodate a number of additional turbines. The extension will 
be 180ft. deep, being a great trench 500ft. long with vertical sides 


cut in the solid rock, the upper part of the sides being lined with © 


masonry of Canadian granite formed to carry the beams supporting 
the The material is removed by a 
or cable conveyor, with towers 600ft. apart, while the cable 


will be fastened to the roof - 
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anchorages are 840ft. apart. The cables extend over the centre 
lineof the excavation, carrying the trolleys from which the skips or 
buckets are Pp d, and raising and lowering the skips at 
any desired point. These skips are of 24 cubic yards capacity, and 
are handled by 2}in. cables, the hoisting capacity being 10 tons. 
The material is dumped into 30-ton steel dump cars and used for 
making a railway embankment on the site of an existing timber 
trestle. A shaft 180ft. deep has been sunk to the heading for the 
tail race tunnel, which will be an extension of the original tunnel 
of 616ft., making the total length of tunnel 7436ft. The extension 
will have a curve 368ft. long, with a radius of 186}ft. The tunnel 
is of horseshoe section, 18ft. 10in. wide and 21ft. high. The face 
of the trench is cut to a smooth vertical face by chanelling 
machines, as used on the rock sections of the Chicago Drainage 
Canal, The centre core of rock is then broken up by dynamite, no 
blasts being fired during working hours. Work is carried on by 
night by means of electric arc lights in the excavation, and an 
electric search-light or locomotive head-light placed on one of the 
cable-way towers. This throws the light into the treuch or along the 
cableway, as required, to show the engine-man the positions of the 
skips, all the operations of which are controlled by him. The work 
is expected to be completed in June, 1901. The plant includes ten 
100 horse-power boilers, four air compressors, ten channelling 
machines, six rock drills, three gadding machines, eleven derricks 
and hoists, two locomotives, forty wagons, and about 1} miles of 
railway track, 

Steel and concrete factory construction.—The new Walker Soap 
Works at Pittsburgh consist of tive main buildings, 74ft. to 350ft. 
long and one to tive stories high, all built of steel framing with 
concrete walls, roofs, and floors, in which the steel skeleton is 
embedded. The soap factory proper is a building 125ft. by 135ft. 
in plan, two stories high for a width of 50ft., and having the roofs 
of the 50ft. bay and two 373ft. bays supported by triangular roof 
trusses. All the steelwork was given two coats of graphite paint 
after erection. The main columns and girders were wrapped with 
expanded metal and then plastered with cement mortar to form a 
fireproof covering. The wall framing consists of small steel channel 
bars, 16in. apart, protected in the same way, the mortar for the 
outside being composed of one part cement and two parts sand, 
mixed dry. The inside was finished with plaster to form a wall 
2in. thick. The outer walls are of concrete, enclosing the main 
columns of rolled steel joists. The ground floor has a 6in. layer of 
cinders, in which are embedded nailing strips for a wooden floor. 
The second floor has concrete slabs reinforced by expanded metal, 
the whole supported on rolled joists 4ft. to 15ft. apart. Where the 
— exceeds /ft. it is strengthened by suspension bars bent around 
the flanges of the beams and having a deflection of 15in. The 
rafters and purlins are encased in concrete and covered with 
concrete slabs, made—like the floor slabs—of one part Portland 
cement, two parts sand, and four parts screened furnace cinders. 
The concrete is 3in. thick, laid on expanded metal of No. 16 gauge 
plate with 4in. mesh, and projectsattheeaves. The ridge, valleys, 
and gutters, are of galvanised iron, and there is a covering of 10in. 
‘by 20in. slates laid on the concrete. The under side of the roof 
and the ceiling of the first floor is plastered. The building has 
standard fireproof doors and shutters and steel .stairs. The 
Portland cement was required to have 90 per cent. pass on 100-mesh 
screen, and 98 per cent. pass on 50-mesh screen. Mortar of neat 
pis cement, 400 lb., and neat Rosendale natural cement 200 lb. 
stre' 

Steel viaduct construction.—A steel viaduct is now being built in 
New York to connect two handsome driveways or boulevards. It 
will be 1800ft. long, crossing a valley with a maximum elevation 
of 80ft. above the street, and will be 80ft. wide between parapet 
railings. The approaches are of concrete and stone masonry, 
faced with ashlar, and having semicircular archways of 40ft. span. 
The steel work comprises twenty-two spans of 65ft., three of 18ft., 
and one steel arch of 130ft. span. The structure is proportioned 
for a live load of 1001b. per square foot of roadway and sidewalk 
area, or for a concentrated load of 20 tons on two axles 12ft. apart, 
with wheels 5ft. apart, at any point of the roadway. The dead 
load, including snow, is taken as 9500 lb. per lineal foot for the 130ft. 
span, and 8000 1b. for the other spans, The design consists of a 
series of plate girder arches springing from heavy columns which 
extend up to the level of the crowns of the arches. These columns 
have plate girder sides 5ft. wide, 2ft. apart, connected by lat- 
ticing. A line of box girders rests upon the columns and arches, 
and is further supported by vertical spandril members with semi- 
circular bracing. The two parallel lines of arches and girders 
are 64ft. 2in. apart between centres, and are connected by trans- 
verse trusses with lateral arch bracing of 30ft. radius. Upon 
these trusses are the intermediate lines of plate girder supporting 
the roadway, these being supported by vertical diagonal bracing. 
The plate girders are 5ft. deep for the smaller spans and 10ft. for 
the 130ft. span. The 10ft. sidewalks are carried by cantilever 
girders with curved knee-braces. The 130ft. arch ribs are 5ft. 
deep and 24in. apart between webs ; while the 65ft. arch ribs are 
44in, ro | and 30in. wide over all. The roadway has a floor of 
in. steel buckle plates carried by thirteen lines of rolled steel 
ee the roadway being crowned 5in. in the middle. Over the 

uckle plates is a filling of tar concrete with an asphalt wearing 
surface. The sidewalk has a floor of longitudinal troughs, covered 
with tar concrete and asphalt. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE autumn export business is opening quietly, merchants 
reporting that shipping customers are holding off for further 
ease in prices. How this is to be granted with coal and coke at 
their present high price, and with ironmakers’ wages still tending 
upwards, it is difficult to see. Something, however, will have to 
be done if orders are to be coaxed and the works are to be kept 
going. Manufactured ironmasters in particular are running short 
of business. The home market is discouraged by the reports from 
Glasgow and Cleveland of the flat state of business in those 
centres. Prices, too, suffer from the weakness reported in the 
northern markets. Sellers are unable to announce any large sales 
of either pig or manufactured iron, buyers preferring to give out 
orders only for immediate supplies. Marked bars are quoted 
£11 10s., and Earl Dudley’s brand £12 2s. 6d., while second-grade 
bars are £10 15s. Common unmarked bars are £10 to £10 5s., and 

North Staffordshire ditto £10 10s. Nail rods are quoted £10 5s, 

to £10 15s., and tube strip £9 10s. to £10. ~ 

Sheets, doubles, are quoted on the open market at £9 10s., and 
lattens £10 2s. 6d., but in each instance sales have been freely re- 
corded at 10s. per ton below these prices, or £9 for doubles and 
£9 12s, 6d. for lattens. They would have been still lower except 
for a few good orders received from the large galvanisers. Early 
in the year doubles were worth £11 10s., the same as marked bars, 
but over-production had had the usual result of lowering prices. 
Spelter shows an increase of £1 per ton on a fortnight or three 
weeks ago, and some good orders for galvanised sheets for India 
have been placed. 

What was some time ago announced as the intended removal 
of the sheet iron works of John Lysaght, Limited, the great 
galvanising house, from Wolverhampton to Newport, Monmouth- 
shire, in order to avoid railway carriage and get on to the coast, is 
still happily delayed. It is a reassuring circumstance that the 
Wolverhampton works of this firm continue at present in full swing. 
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giving employment to about 700 hands. In addition, seven or 
eight further mills are now being put down. They are of the 
newest pattern, and will, it is estimated, give employment to about 
400 workmen. Ultimately the total number omplores at New- 
port will, it is expected, be brought up to quite 1500 hands, since 
the Newport works will, of course, be further enlarged by the re- 
moval by-and-bye of the worksat Wolverhampton, Asshowing the 
soundness of the English sheet trade, whether upon the coast or 
inland, all this is very satisfactory, and is evidence of the circum- 
stance that our great English iron manufacturers have still abund- 
ance of confidence in the future of the trade. 

Pig iron is easier, makers in some directions being desirous of 
getting rid of stocks. This remark —— to Northampton and 

rbyshire pigs, the former of which have, in actual sales, got 
down to 60s. and 62s. 6d. for forge sorts, and the latter to 61s. to 
63s. 6d. for forge. It is possible to purchase common qualities of 
North Staffordshire pig at 67s. 6d., but 70s. is the more general 
quotation. Owing to the excessive charges now made for fuel, it 
is announced that Messrs. Round Bros., Tividale, have decided to 
blow out their blast furnaces forthwith. 

The abnormally high price of coal and coke is by many iron- 
masters still voted alone responsible for the quietude now prevail- 
ing in the local finished iron and pig iron trades, and prospects at 
the collieries do not lead consumers to expect any early reduction. 
The reduced consumption of coal at the ironworks is said to be 
counterbalanced by the consignments to distant consumers, whilst 
the furnace owners must necessarily take their usual supplies or 
blow out the furnaces, which, as a class, they do not seem yet 
disposed to do, though, as I have already shown, individual action 
is being taken in one or two instances. 

Steel makers are reputed to have so far experienced one of the 
best years they ever had in regard to production and values. 
Most of the outside competition in steel has been stopped by the 
quality and prices of the article supplied to local consumers by 
the district works. Values this week are again given as :— 
Bessemer billets, £6 10s. to £6 15s.; best Siemens ditto, £6 15s. to 
£7 ; mild steel bars, £9 2s. 6d. to £9 10s.; steel plates, £8 10s. to 
= Sa steel girders, £8 5s, to £8 10s.; and steel angles, £8 5s. to 

Bearing upon the high prices of coal, some remarks which were 
made a few days ago by the chairman of the South Staffordshire 
Coal Trade Wages —Mr. J. V. Cochrane—are very sug- 
gestive. Mr. Cochrane said it was almost a pity that the coal 
trade had seen such prosperous times, because the general trade 
of the country was suffering in consequence. From all parts they 
heard of the high price of fuel killing trade. In the immediate 
district works were heing closed, and the demand for articles was 
either stopped or much reduced because of the price of those 
articles being so much enhanced consequent upon the advance in 
fuel. Blast furnaces were being blown out because pig iron could 
not be produced at a cost that would find a market forit. The 
Americans were hitting us very hard, and to keep above water in 
the competition we must produce ata less cost than the Americans. 
Already Americans were delivering pig iron into England at a less 
cost than English makers could produce it, whilst he had heard of 
steel being offered at from 20s. to 30s. lower than local firms 
could make it. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester,—The position throughout the iron and engineering 
trades of this district presents no very material change, except 
that the downward pelt tn in prices, to which I made reference 
in my last week’s notes, has been followed by a general official re- 
duction in finished iron, and a further easing here and there in 
raw material. 1t is, however, questionable whether concessions in 

rice will for the present at least afford any great stimulus to buy- 
ing, and the prevailing opinion is that a much greater reduction 
than has yet taken place will be requisite to remove the block to 
new undertakings brought about by the high costs that have been 
ruling of late. At any rate, for the next two or three weeks, 
attention will be so much diverted to the parliamentary elections 
that business operations will generally continue to be restricted as 
much as possible, and what the course of the market may be when 
the situation becomes more settled is just now very much an open 
question, 

The reports I receive from representatives of the engineering 
trades in Lancashire tend to show that a —— off, so far as 
new work is concerned, mes more general. In one or two 
special branches, such as electrical engineering, locomotive and 
railway-carriage building, and the manufacture of general war 
material, exceptional activity is still maintained ; but in most other 
directions engineering firms are gradually running out the orders 
on their books, and securing no great weight of new work to take 
their place. Probably until after the turn of the year most of the 
leading engineering firms will have sufficient work to keep them 
well engaged, but the future outlook is not at present very 
encouraging, although the hope is expressed in many quarters that 
with a substantial reduction in the cost of material, which seems to 
be probable, there may be some inducement to p with work 
which just now is held in abeyance, 

Only a very quiet market was the general report at the Man- 
chester Iron Exchange meeting on Tuesday. A hand-to-mouth 
inquiry continues for pig iron, with prices gradually tending down- 
wards, Lancashire makers would be prepared to book orders for 
foundry qualities at about 75s. to 76s., less 24, delivered Man- 
chester. Lincolnshire makers, who have held a meeting during the 
past week to consider prices, have made no change in their list 
rates for foundry qualities, which remain at 70s. 6d. net delivered 
Manchester, but the output of foundry is just now so small that 
they have very little to offer. Derbyshire foundry is slightly lower, 
and quoted about 70s. to 71s, net delivered Manchester. Forge 
qualities are not moving at all freely, and in some quarters stocks are 
said to be accumulating. There is no quotable reduction in prices, 
but Lincolnshire makers seem to be getting down to the minimum 
basis of 66s. 2d. net, with Lancashire — about 68s. to 68s. 6d., 
less 24, delivered Warrington. Middlesbrough iron for prompt 
delivery remains fairly steady, but makers would sell at under 
last week’s maximum quotations, 78s, 4d. to 78s. 10d. net being 
about the full average prices for No. 3 foundry by rail Man- 
chester, with forward sellers at considerably under these fi 
Scotch iron is also perhaps a shade easier, 77s. being about an 
average prompt quotation for Eglinton and Glengarnock, delivered 
Manchester docks. With respect to American pig iron there is 
nothing new on the market to report since last week. 

In the finished iron trade the downward move in prices which I 
have foreshadowed for the last week or two has now come into effect, 
not only locally but pretty generally. On Tuesday the Lancashire 
Finished Iron Makers’ Association met in Manchester, and there 
were again reports of little or no new business coming forward at 
the association list rates, whilst competition from other quarters 
was becoming keener. The result of the meeting was that the 
association list rates for bars were reduced 15s. per ton, bringing 
the basis to £9 10s., and a similar reduction of 15s. per ton was also 
decided upon with regard to hoops, list quotations for which are 
now £9 17s. 6d. for random to £10 2s, 6d. for special cut lengths 
delivered Manchester district, and 2s. 6d. less for shipment. 
The reduction in bars agreed to by the Lancashire manufacturers 
is being followed in other districts. The Yorkshire finished iron 
makers, whose prices have been 5s. ton above Lancashire bars, 
will, it is expected, reduce their list basis 20s. ton, which 
would equalise the quotations for Lancashire and Yorkshire bars. 
The North Staffordshire makers are also sending out’ circulars 
announcing a downward move of 15s, per ton, making the basis 
price £9 15s. per ton delivered here. For sheets prices are so 
irregular as to admit of no definite quotations. South Staffordshire 
galvanising sheets are reported to be obtainable at as low as £3 to 


£8 10s., and from these figures up to £9 10s. or £10 may be said to 
indicate the range of prices according to circumstances. 

A weak and irregular tone prevails throughout the steel trade, 
with only a very limited business obtainable even where prices are 
cut extremely low. Although makers still nominally quote about 
92s. 6d. to 95s., less 25, for No, 3 foundry hematite delivered 
here, orders could be placed at under these figures. Local makers 
of steel billets are pal es at £6 net. Steel bars range from £9 
and £9 2s. 6d. upwards ; common plates from £8 and £8 5s. up- 
wards; with boiler plates quoted £10 to £10 2s. 6d. outside the 
association, although £10 ds. is still the association price. Steel 
hoops have been reduced 20s. per ton, and £10 per ton, delivered 
Manchester district or f.o.b, Liverpool, is now the list quota- 
tion. 

The ‘‘ Unbreakable” Pulley and Mill Gearing Company, Limited, 
West Corton, Manchester, has in hand considerable works exten- 
sions, which, when —- will bring the total area covered by 
this establishment to ,000 square feet. The pulley-making 
department has been enlarged by the addition of a building 200ft. 
long, and the whole of this section is now served by an electric 
crane. Extensive alterations have also been made in the mill- 
gearing department, and plans have been passed and tenders are 
coming in for the erection and complete equipment of an iron and 
brass foundry. The whole establishment has recently been ro- 
organised ard fitted with several new machines of both English 
and American manufacture. 

In connection with other extensions of local engineers’ establish- 
ments, I may mention that Royles, Limited, is erecting new 
works for the production of the company’s various specialities at 
Irlam, a district within easy reach of Manchester, and on the 
banks of the Manchester Ship Canal. 

A quieting down so far as inland requirements are concerned 
continues to be reported in the coal trade of this district, but except 
that some of the to ualities are in small quantities going 
into stock, the exceptional s ipping demand is still taking away 
any surplus output of round coal, suitable for steam purposes, and 
is maintaining a very firm tone as regards prices generally. 

For steam and forge coals there is still a fairly good demand, 
but not sufficient to take away all that collieries are raising. As, 
however, collieries are able to send away for shipment at better 
prices than they are obtaining on inland sales all the surplus 
steam coal they have to offer, they are in a position to hold out 
for their full rates, and ordinary qualities of steam coal are firm at 
12s, 6d. to 13s. at the pit mouth. ; 

The demand for engine fuel is not more than moderate, mainly 
owing to the present unsatisfactory situation in the cotton-manu- 
facturing industry, and there are plentiful supplies of slack on the 
market. Lancashire collieries, however, rather than reduce prices, 
are preferring to put into stock, which they anticipate will be 
required later on. In the meantime, however, consumers, in a 
great may cases, are content to keep themselves going from hand 
to mouth by purchasing surplus lots that are being offered in the 
open market at considerably under the current Lancashire prices, 
and taking the tone all through, the tendency is rather towards an 
easing down in engine fuel prices generally. Any excess of supplies 
on the market is, however, chiefly in the lower sorts of slack, the 
better qualities still moving away readily, and for these Lancashire 
pit prices are firm at about 10s. 6d. per ton as the minimum. The 
commoner sorts are irregular in price, owing to competition from 
other quarters, 

Round coal is in brisk demand for shipment, and special prices 
are still being got, 17s. to 17s. 6d. being the minimum average 
figures for steam coal delivered Mersey ports, with 18s. got in 
some instances, but through-and-through coal, which recently has 
been largely sent away for shipment, does not meet with a very 
ready sale, and considerable quantities are reported to be 
lying in stock at the ports, for which sellers would be prepared to 
take comparatively low figures. 

For good foundry coke there is a fairly brisk inquiry, and prices 
at the ovens are well maintained at from 28s. to 3ls., according to 
quality. Furnace cokes, which are ee the lesseni: 
activity in the iron trade, do not occupy so good a position, ani 
can be readily bought at the ovens from 20s, per ton. i 

Barrow.—There is a weaker tone this week in the hematite 
warrant pig iron market, and a steady and firm tone with makers, 
The latter have too many delivery responsibilities to permit of any 
depression in prices at present, and they are, moreover, experienc- 
ing a demand which is more than capable of taking up the product 
of the 41 furnaces in blast. This number com with 46 furnaces 
in the corresponding week of last year. Makers are still ag 
83s. to 86s. per ton for mixed Bessemer numbers net f.0.b., but 
warrant iron is down at 77s. 9d. net cash sellers, and 77s. 8d. 
buyers, and this, although during the week warrant stocks have 
been reduced by another 730 tons. The prospects of the market 
are very satisfactory, and makers are looking forward confidently 
to a continued run of good business, with an increased output 
from the furnaces, which is at present being arranged for. 

Iron ore is very steady in tone, and orders are coming in — 
for native sorts, which are quoted at 18s. net at mines. Span 
and other foreign ores are being ae smelted in this district. 

Steel makers are very busily a The works at Barrow 
which were closed down last week have again been put in opera- 
tion, and as the Barrow Steel Company hold large orders no 
further interruption in operations will occur this side of Christmas, 
The demand for steel rails is especially brisk, and orders are very 
fully held. Hoops, billets, slabs, wire rods, tin bars, merchant 
steel, and heavy steel castings are all in brisk request, orders are 
well held, and prices are firm. 

In the shipbuilding and marine papers trades there is 
nothing much that is new to report. Local builders are in need of 
new orders, and these pee are likely to obtain. ; 

The coal and coke trades are very brisk, and prices are ver 
firmly maintained, but there is no immediate prospect of still 
higher prices being im . Already the high price of fuel is 
resulting in a serious check to business and equally serious handi- 
cap to manufacturers, 

, ern the past week the shipments of iron from West Coast 

rts have reached 7107 tons and steel 7517 tons, as compared with 

4,653 tons of iron, and 11,794 tons of steel in the same week of 
last year, a decline in iron of 7546 tons, and in steel a decrease of 
4277 tons. This year there has been exported 505,405 tons of iron 
and 303,019 tons of steel, as compared with 369,813 tons of iron, 
and 362,123 tons of steel in the corresponding period of last Pig 
an increase in iron of 135,592, and in steel a decrease of 59,104 
tons. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE coal trade of South Yorkshiré continues tty much as 
last reported. It was mentioned last week the demand for 
household coal had weakened somewhat, and smali fuel was in 
more abundance. That feature of the business is still percept- 
ible. It is not expected that the languor will last very long. 
Colliery managers and experienced merchants say that the 
diminished activity is only a matter of a few days, as the trade 
had become too heavy to deal with, owing to the erness of 
householders to fill their cellars. Then as to small fuel, Chinese 
troubles, it is hoped, will not influence the cotton trade adverse 
for any length of time. These views are fairly widely held 
coalowners are confident that with the winter trade now at hand, 
business will be as brisk as in the previous part of the year. Pits, 
on the whole, are working well, and the market continues to take 
all the output, purchasers being quite ready to receive forward 
supplies wherever they are available. The demand for London in 
house coal continues good, though not quite up to what it was a 
week or two ago. In the Eastern Counties a steady business is 
being done. The dees not exceed the average for 
this season of the year. Best generally fetch from 
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lis. 6d. to 16s. per ton ; Barnsley house, 14s, 6d. to 15s, 6d. per 
ten ; seconds, from 14s, per ton. 5 

way companies urgent ing for supplies, while the require- 
of the tendo are To the Humber 

rts the full average is being sent ; values keep firm, Barnsley 
oe being easily saleable from 16s. to 17s. per ton. Gas com- 
panies’ managers are pressing for forward supplies, the fact being 
that the demand for gas coal is considerably in excess of what can 
be obtained. There is practically no gas coal in the open market, 
almost the whole of it being contracted for at prices ranging from 
16s. to 17s. perton. Engine fuel, as already reported, is affected 
by the slackness in the Lancashire mills, but all collieries are not 
adversely influenced in this way. Values, however, are easier. 
Altho 4 quotations as a rule remain unaltered, there is business 
being done at lower rates than appear on the lists. Nuts may be 

uoted 11s. 6d. to 12s. 6d. per ton, slack from 9s. per ton. North 
Linmsinchiee having considerably diminished its demand for coke, 
that trade is also suffering. Buyers, expecting easier prices, are 
holding their hands, while speculators, who bought heavily in the 
hopes of a rise, have been disappointed. Ordinary coke fetches 
from 21s. per ton, washed coke from 22s. 6d. per ton. 

There is no change to report in the heavy branches of trade at 
the East End. Admiralty and army orders keep the principal firms 
working day and night. Manufacturers are being pressed for 
deliveries in armour plates, projectiles, and forgings, and other 
munitions of war. Heavy forgings and castings are also in demand 
both on official and private account. In shafting and boiler work 
the specialities of several local firms are being ordered to an extent 
which indicates a resumption of activity in the shipbuilding yards 
of the country. There 1s likewise an improvement in the call for 
railway material, the demands of the home companies being 
largely supplemented by the requirements of foreign railways. 
Manufacturers report they are at present exceedingly well off for 
work in tires, axles, springs, buffers, and the various accessories of 
rolling stock. 

The absence of so many farm labourers in South Africa, and the 
continuous trend from the country towards the larger centres, 
caused agricultural machine makers to be exceedingly busy during 
the season, and here again complaint is heard of foreign competi- 
tion, chiefly America. This rivalry is no doubt due to the exces- 
sive dearness of material, and the abnormally high wages. The 
necessity for the English manufacturer to put up his prices makes 
the opportunity of his American competitor. 

Several of our firms who have a large market in Lancashire for 
machine tools are finding the decreased activity there a somewhat 
serious factor. It is not affecting electrical engineering, in which 
the principal houses are full of work, but the general tool trades, 
which depend largely upon Lancashire mills, are anything but fully 
employed at present. In the engineering trade generally city 
firms are not so much pressed with work as they were three rnonths 


ago. 

In the lighter crafts, such as cutlery and plated goods, it appears 
as if the season is going to be a late one. This has been largel. 
due to three causes, two of them being in connection with South 
Africa and China, and the more immediate one, that of the general 
election. All these circumstances check enterprise in the way of 
stocking forward, manufacturers restricting themselves to what is 
immediately wanted. In an ordinary season Christmas work 
would now be coming in very freely, but travellers report that 
metropolitan houses hold off, and provincial centres are not giving 
orders as they usually do at the end of September. The steadiness 
of sterling silver is encouraging a larger amount of work in that 
department, and there is a corresponding shrinkage in the demand 
or plated goods of the cheaper and less reliable descriptions. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE report to be given this week relative to the pig iron trade 
of this district is anything but satisfactory, the tone is somewhat 
inclined to bé gloomy, buying is very slowata time of the year 
when it should be just the opposite, and prices of all kinds have 
been further reduced. In September something better is looked 
for, and the present situation is distinctly disappointing. Natur- 
ally, with prices declining, consumers hold off, and purchase from 
hand to mouth only. Business is curtailed also by the excitement 
consequent on the general election, and it is much to be desired 
that the time over which this extends should be considerably 
shortened. Buyers on the Continent, who almost invariably are 
very active in their purchases at this time of the year, are doing 
little just now, though the navigation season is fast approaching 
its close, and whatis more, they seem to have already bought from us 
more than they need, as some of them are endeavouring to re-sell 
iron which they have bought and which is undelivered to them, 
while others want to cancel contracts and pay the difference in 
prices. It is evident that the over-sea demand for the autumn 
will fall a good deal short of what it was in the spring, that being 
unprecedented. 

No. 3 Cleveland G.M.B. Pig iron has hitherto been very stiff in 
price, and has been scarce, the demand exceeding the production, 
which was somewhat curtailed by the irregular working of the 
furnaces, due in some measure to the dearth of coke. The situa- 
tion is altered now, the supply of coke is no longer short, and the 
output of No. 3 has been increased, and some of it is being put into 
the public warrant stores, which is unusual at this nome! of the 
year. Some No. 3 has been sold this week at 70s. 6d. per ton, but 
it was for immediate shipment, in fact the vessel was waiting for 
the iron. Some of the makers pre 70s. for October deliveries of 
No, 3, but most of them will sell at 69s. 6d., which is what second 
hands ask, It is a lower — than has ruled since June, and more 
could hardly be expected when Cleveland warrants were offered 
under 68s. All buying for forward delivery is at present suspended, 
the prospects being too uncertain, and the tone not encouraging. 
No. 4 Cleveland foundry pig iron has been reduced to 66s. 3d. per 
ton, grey forge to 65s., and mottled and white to 64s. 6d., and even 
less than this would not be refused, it issaid. This is disappointi 
to producers, who are now making less of the lower qualities, an 
expected the value to improve in consequence. Notwithstanding 
that No. 3 is cheaper by 1s, per ton this week than it was last, the 
difference between it and the lower qualities is still very wide, for 
they have fallen 6d., though it is difficult to see why they should 
have receded at all. 

Prices of East Coast hematite pig iron have further declined this 
week, the lower rates being called for on account of the severe 
competition of West Coast pig iron, especially in the Sheffield 
market. Producers have reduced their quotation for mixed 
numbers to 84s. per ton, and do not find it easy to get that, as 
West Coast warrants are considerably below that. Still makers 
are hoping for a revival in the plate and angle trades as a result of 
the greater activity in booking orders for new steamers, and such 
a revival would act favourably on the pig iron trade. Rubio ore is 
— by merchants at 21s. 9d. per ton, delivered at wharf in this 

istrict, but consumers have not paid it, and do not at present 
intend to give it; business is practically at a standstill, as merchants 
cannot see their way to take less without incurring loss, with the 
freight at 8s. 3d. from Bilbao. 

The exports of pig iron from the Cleveland district are ona 
larger scale than been reported since May last, but they are 
much below the rate of shipment reported in the spring, especially 
to Germany, Belgium, and France, which took unprecedented 
quantities in March and April. The quantity repo this month 
to the 26th was 79,449 tons,-as com with 76,864 tons in 
an pe and 93,268 tons in September, 1899. The stock of Cleve- 
lan pe iron in Connal’s public warrant stores on the 26th was 
12,950 tons, this showing a decrease of only 190 tons this month. 
On only five days during the month has a decrease been reported. 
In the latter half of the month the increase in stock has gone on 


— The stock of hematite iron has remained at 555 tons 
since July 16th. 

The manufactured iron and steel industries continue well 
employed, and producers hold their own very well in prices, 
though in all other districts considerable reductions have been 
made. Our bar manufacturers are asking still the highest prices 
that have been known for the last of a century, as they 
are exceptionally well situated for orders. The Belgian producers 
have caused quite a “‘ slump” in other districts by their substantial 
reductions, but they have not scared North of England makers, 
who adhere to £9 10s. for common iron bars and £10 for best. 
Prices are rather stronger for plates and — as it is expected 
that the better prospects in shipbuilding will bring more work to 
the steel makers, enough at least to enable them to keep up their 
prices, which have not been very strong of late. Iron ship plates 
are at £8 2s. 6d., steel ship plates £8, steel boiler plates £10, iron 
and steel ship angles £8, steel hoops £10, all less 24 per cent. 
f.o.t. The sheet trade is not at all satisfactory, and prices have 
come down a good deal. The rail trade is also quiet, it being 
difficult to meet with fresh orders; but some considerable im- 

rovement is expected to follow the termination of the war in 
Routh Africa. Of late the aspect of affairs abroad has not been 
favourable to the prosecution of railway enterprise. Heavy steel 
rails are now quoted at £7 net at works. There is also not much 
demand for railway chairs, but the price is kept at £4 17s. 6d. net, 
which is the top figure for the last quarter of a century. 

Mr. Waterhouse’s last return issued on Wednesday to the Board 
of Conciliation and Arbitration for the Finished Iron Trade of the 
North of England has more than usual interest, as in it there is 
given evidence of the first decline in prices that has been recorded 
for several years. It is true that the average of all kinds still 
shows an increase—2s. 24d. being the extent, which is smaller than 
has been recorded for a long time—but taking both plates and 
angles, there has been in each of those branches a drop of 1s. 5°8d. 
in plates, and 1s. 24d. in angles. At the same time the value of 
bars has risen no less than 5s. 9d. per ton, and this has counter- 
acted the fall in plates and angles, so that the agg gate result is 
favourable, bringing the average up to £8 2s. 4°53d., which is the 
highest price that has been known since 1874, and is £3 8s. 3d. 
more than the minimum reported in the interval, or, indeed, at 
any time, this minimum being in June, 1895, The figures bear 
out very conclusively the reports that had been given relative to 
the course of trade recently, and show the strong position which 
the bar makers still hold. There is good reason, therefore, why 
they should not follow other districts in reducing prices, The 
average price for July-August was £1 15s. 4d. more than that for 
the corresponding period of last year; and £2 17s. 5d. more than 
in the same period of 1898. nfortunately for the men, the 
£8 2s, 4°53d. is about 14d. short of the amount which would have 
entitled them, according to the sliding scale, to an advance of 24 
per cent. in wages, and these for the next two months will remain 


as at present. e following is the summary of the prices, &c.:— 
Percentage Average net 
Description. Weight invoiced. of selling price 
per ton. 
Tons cwt. qr. Ib. d. 
Plates .. .. 60600 5010 .. .. 9-9 7 6 1-77 
Bars os 2. 10,599 19 2 12 49-12 .. 816 0-10 
Angles .. 3,381 12 0 4 15-67 .. 713 4-80 
21,577 17 1 22 -. 100-00 .. 8 2 4-53 


Mr. H. Barugh has been appointed assistant secretary of 
Bolckow, Vaughan, and Co., Limited. 

Business in the coal trade is generally very active, and the 
steam coal branch has quite recovered from the ‘‘slump” 
which followed the termination of the difficulty in Wales, the 
price of best coal having risen again to 19s. per ton f.o.b. Gas 
coal is also in strong request, but the supply is short, and the 
regular contracts take up so much of the output that little is 
available for sale. Coking coal is realising such good prices that 
the owners find it more profitable to sell it rather than convert it 
into coke, and the output of the latter has been reduced, but 
without stiffening the price, as 30s. f.o.b. will still be taken for 
best foundry coke, and 27s. at the furnaces on Teesside is quoted 
for medium qualities, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

HEAVY coal shipments have been the order of the day atall ports. 
One day last week Cardiff sent 6000 tons to Hamburg, 5320 to 
Madeira, 5300 to —— 4500 to Porti, 4100 to Monte Video, 
and 4500 tons to Marseilles. Newport also sent 3600 tons to 
Alexandria, 2400 tons to sete, mak 2450 tons to Algiers, 
4150 tons to Buenos, and 1950 tons to Cronstadt. The closing day 
of the week at Cardiff was signalled by the clearance of twenty-six 
steamers, many of large tonnage, with a total of 48,599 tons. 
France was represented by many. Amongst others St. Nazaire took 
8450 tons. Swansea a fair average. During the last few days the 
Admiralty agents have been again on the market inviting tenders, 
for supply to the land engines, of 32,000 tons second-class steam for 
delivery over the next six months, or 65,000 tons over the next 
twelve months, The quotations, so far noted, have been 26s. and 
= aig prompt ; ordinary seconds have ranged from 24s, 6d. 
to 


These figures indicate the firmness prevailing. This is also well 
borne out by a sale of ocean coal from a damaged steamer this 
week ; 1200 tons were sold by auction at 16s. 3d. Wrexham 
coal, which had suffered from fire and water, only reached 4s. 6d. 
per ton. 

Mid-week there was a good deal of buoyancy on ’Change, 
Cardiff, the principal complaint being deficient tonnage. Those 
well supplied had little to complain about. On the other hand, a 
few members stated that business was a little dragging in 
character on account of the deficiency, and more tonnage was 
— needed. There is a — velief that this will be soon 
rectified and higher prices rule. The latest quotations, Cardiff, 
are :—Best steam, 29s. to 30s.; good ordinaries, 27s. to 28s.; other 
sorts from 26s.; drys, 25s. to 26s.; Monmouthshire, 25s. to 26s.; 
seconds, from 22s. Cardiff shipments, best house coal, 25s. to 28s. ; 
seconds, from 25s. No. 3 Rhondda, large, 21s. 6d. to 22s, 6d.; 
through, 18s. to 19s.; smalls, 15s. to 16s. No. 2 Rhondda, 18s. 6d. 
to 19s, 6d., through, 15s. 6d. to 16s. 6d.; smalls, 12s, 6d. to 13s, 
Small steam is becoming more plentiful, as is evidenced at several 
colliery sidings. Special smalls are now quoted at 14s. 6d. to 15s. 
One quotation was given at 13s. 6d. Good ordinary from 12s, 9d. 
to 13s. 3d., other sorts from 12s. 6d. 


itwood figures about the same ; lowest given 20s. 
: ere is a tendency to increased firmness, unless 
another deluge of timbersetsin. This week four Irish vessels came 


France and — continue to export freely. 


town. They have two works at Wolverhampton, the Swan Garden 
Works and the Osier Beds Works. The first transference was 
from the latter, and now it would appear that the Swan Works 
will follow. The Newport speculation is fe gpa as having been 
very successful. The first start was limi to four mills. Now 
there are twelve at work, and seven or eight in course of building. 
The whole will afford employment for about 1500 hands. 

Comment on the steadily increasing imports of steel from 
America continue to grow in volume. The districts particularly 
affected as yet are:—Port Talbot, Aberavon, Briton Ferry, 
Morriston, Clydach, Pontardawe, and Swansea, and, in degree, of 
course, the large steel works on the hills—Cyfarthfa, Dowlais, 
Ebbw Vale, and Blaenavon. It is now sought to make the subject 
a feature in the coming political discussions. One critic in the 
Swansea district forcibly says: ‘‘The steel trade has been greatly 
crippled by American steel bars at £2 a ton under Welsh bars, and 
the whole trade in tin-plates, besides steel bars, is absolutely 
demoralised in consequence.” He adds: ‘‘If Americans can 
supply us cheaper than Welsh makers, well and good, but if the 
difference is £2 a ton, why should not £1 a ton of this go to 
assist our fiscal system ? The remaining £1 a ton would secure 
the business for America,” The critic next touches upon 
a fact known to, and discussed amongsta few. ‘‘ The only tin- 

late makers who have benefited to a small extent are a ‘ring.’ 

he people who really have got money out of it are the merchants 
and the American consumers of tin-plates. It cannot be imagined 
Carnegie and Co, have made much of the steel, but it has assisted 
the electioneering of the McKinley party, and should be ventilated 
in our House of Commons.” 

On ’Change, Swansea, this week the subject was dealt with by 
members, and some consolation was found in the fact that at 
present Welsh steel remains supericr, and for all sizes American is 
not so well adapted. This is oqerenara: I was speaking of the. 
quality of the steel lately to a leadi elsh ironmaster, who in- 
sisted that this was a fact, but, he added, the difference in price 
is such that unless we get Protection our industry is threatened 
with ruin, and some stringent measures are imperative. 

This week the pig iron market has shown some degree of 
weakness, and prices are reduced, but little business is doing, as 
consumers are under running contracts at higher figures, which will 
last to the end of the year. Prices unsettled in finished iron and 
steel. There is not so much briskness in the steel trade in the 
Swansea Valley, and makers are taking advantage to repair 
furnaces, In the tin-plate district principal works are going 
regularly, the chief make being sheets, circles, and black plates, 
At Cwmbwrla and Cwmfelin the chief turnout is white plate for 
America. They are also coating for the Aberdare Works. Notices 
at the Duffryn end on Saturday, but an arrangement is likely. 
Last week the total make at tin-plate works was only 45,325 boxes. 
Shipment 53,716 boxes. Stocks are now getting very low— 
122,577 boxes. Good loadings due. Latest quotations—a good 
deal of which must be taken as nominal—-are as follows. As 
stated by a member, most business is being done “ upon irregular 
figures.’ 

Fig iron Glasgow warrants, 68s. and 67s. 5d. cash buyers. 
Middlesbrough No. 3, 69s., other numbers in proportion. Hema- 
tite warrants, 78s. 9d. for mixed numbers f.o.b., Cumberland 
according to brand. 

Welsh bars, £8 15s. to £8 17s. 6d.; angles, &c., at usual extras. 
Steel rails, heavy sections, £7 to £7 5s.; light, £8 5s.to £9. Sheet 
iron, £9 10s. to £9 15s. Steel, £9 10s. to £9 12s. 6d., with the 
usual extras for the higher gauges. Bessemer steel and Siemens 
tin-plate bars normal. 

Tin-plates: Bessemer steel coke, 14s. to 14s. 6d.; ternes, per 
double box, 28 by 20 C, 27s,, 28s. 6d. to 30s.; best charcoal, 15s. 
to 15s. 3d. Big sheets for galvanising, tinished black plate, and 
Canadas nominal. Block tin, £128 15s. to £125 15s.; spelter, 
£19 15s. Copper: Chili bars, £73 1s. 3d. to £73 13s, 9d. Lead, 
£18 2s, 6d.; Eentch rices are £17 17s. 6d. 

Iron ore continues from 20s. to 21s. Ore from Bilbao, Almeria, 
and Castro have come in freely to the larger works, Tredegar 
this week received 1850 tons from Castro, and Ebbw Vale 
2300 tons from Almeria. 

Mr. J. Shearn, head mechanical engineer, No. 1 and 2 Powell’s 
Duffryn Collieries, has been 4 inted chief mechanical engineer 
to the Tredegar Iron and Coa nein 

This week a good average of minerals in the parish of Gellygaer 
is to be sold by auction. All the lower veins are claimed to be on 
the estate. 

Interest is directed towards Hughes’ Offsky Ironworks in Russia, 
from the fact that Welshmen are conspicuous there. Hughes 
himself, who established it, was a Cyfarthfa boy, who left early 
for Portsmouth, and was there seen by the Czar on a visit, and 
engaged. At present the blast furnace manager is a son of Mr. 
E. P. Martin, of Dowlais; the chief mechanical engineer, Mr. 
Roberts, son of Mr. O. Roberts, of the Treforest Works. His 
assistant is Mr. Lloyd, of Dowlais Works, and the furnace foreman 
is Mr. Davies, of Cyfarthfa and Dowlais. I mentioned last week 
that strong efforts were being made to get Sir W. T. Lewis to come 
forward as a candidate for parliamentary honours, but neither he 
nor his son is likely to accept the offer. Sir William once placed 
himself at the service of the colliers. 
again. 

The colliers are now realising a bountiful harvest. A Rhondda 
man has been named to me as getting his £5a week. A Merthyr 
man, aided by a boy, brings in weekly £7 10s. 

The death is announced of Mr. Thomas Jones, late manager of 
the Dinas Main Collieries, at the age of 75. 


NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm, there being a better supply of tonnage 
coming on. House coal in good request, and prices are firm. 
Exports for week ending September 22nd were :—Coal, foreign, 
45,832 tons; coastwise, 15,727 tons. Imports for week endi 
September 25th were :—Iron ore, 11,950 tons ; manganese, 1 
tons ; pyrites, 530 tons ; cement, 200 tons; pitwood, 2126 loads ; 
and 5 cargoes deals, &c. 

Coal: Best steam, 24s.; seconds, 21s, 6d.; house coal, best, 22s. ; 
dock screenings, 12s, 6d.; colliery small, 11s. 6d. to12s.; smiths’ coal, 
17s. Pig iron: Scotch warrants, 67s. 7d.; hematite warrants, 
78s. f.o.b. Cumberland. Iron ore: Rubio, 19s. 6d. to 20s.; 
Tafna, 19s. to 20s. Steel: Rails, heavy sections, £7 to £7 5s.; 
light ditto, £8 5s. to £9 f.o.b. Tin-plates: Bessemer steel, coke, 
14s.; Siemens (coke finish), 14s, 3d., nominal. Pitwood : 21s. to 
22s., ex — London Exchange Telegram : Copper, £73 ; Straits 
tin, £128 1 Freights: Firm. 


THE 


CENTRAL TECHNICAL COLLEGE OLD STUDENTS’ ASSOCIATION.— 
The third annual dinner of the Association of Old Students of the 
Central Technical College will be held on Tuesday, October 2nd, 
at the Restaurant Frascati, Oxford-street. Old students can 
obtain further particulars from the honorary secretary, Mr. M 
Solomon, 12, Edith-road, W. Kensington, W., to whom all applica- 
tions for tickets should be made. 

Peat FvuEeL.—Great attention is ey | devoted to the question 
of peat as fuel. The British Consul at Kieff states that there is 
a good opportunity for the introduction of x seas machinery to 
utilise the immense tracts of peat land extending all over Russia. 
This question is b2ing taken up by the Government. Commissions 
were appointed to consider the question, who have submitted a 
report on the subject, pena hy important suggestions as to the 
manner of bringing this simple industry before the peasantry of 
the country, and also suggesting that financial assistance should be 
granted by the Government for the purchase of the necessary 
machinery for the construction of railways. 


He is not likely to do it 


= 

| 
| 
| | 
: Patent fuel, 26s. to 27s,; no alteration in coke values; prices ae 
firm. Furnace, 32s, 6d. to 35s.; foundry, 34s. to 42s. 
Swansea, latest coal values: Anthracite, finest hand picked, — = 
making 27s. 6d. to 28s.; second quality, hand picked, 24s. 6d. to 
25s.; best large, 23s, 6d. to 24s.; red vein or similar large, 19s. 6d. 
f | to 20s.; rubbly culm, per ton, 11s, 9d. to 12s. 3d. Steam coals, 
| large, 23s. to 24s.; seconds, 20s. to 21s, 6d.; bunkers according to 
| quality, 17s. to 18s. 6d.; smalls, 13s. 6d. to 15s. House coals, 
only No. 2 Rhondda quoted, 19s. to19s. 6d. Pitwood, 22s, Cardiff 
. into port in one day, laden with wood, three from Dungarvan and . 
one from Youghal. 
American steel shi 
the week at Newport and Swansea. These have included steel bars s 
from Baltimore and steel bars from New York. Three cargoes of MK 
rails have also come in to Cardiff from Harrington. Barrow also bec 
sent to Swansea 1060 tons pig iron. * 
It is stated that Messrs, Tyg, who three agers ago trans- 
ferred a portion of their Wolverhampton works to Newport, 
intend bringing away the rest of their interest in the Midland 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


MATERIAL changes have not taken place in the 
iron industry since last week, and the market 
will most likely remain in the present position for 
some time to come, The general cae isin a 
downward direction, in spite of all that is being 
said to the contrary. In Silesia and in Rheinland- 
Westphalia an irregular activity is reported to be 
going on in the different branches, and the com- 

tive firmness which is still shown in prices 
is due rather to the high quotations the works 
have to pay for fuel than to any real steadiness 
in the tone of the iron trade. Offers are plenti- 
ful, especially in malleable iron. Billets in basic 
have, according to the Rhenish - Westphalian 
Gazette, recently been offered and bought at 
M. 118 p.t. Convention price is M. 130 p.t., but 
in some instances M. 112 to M. 114 p.t. is said to 
have been taken. A regular and animated busi- 
ness continues to be done in the engineering and 
railway department ; activity at the locomotive 
shops is as lively as can be desired, inland re- 
quirements in railway rolling-stock being large, 
and foreign orders have also been coming in 
pretty freely. Prospects in the hardware and 
tool industry are far from good, and the present 
employment is very languid. Wire nails are 
exceedingly dull and depressed in quotation, in 
consequence of a strong foreign competition. 

The Austro-Hungarian iron market, which was 
in a most unsatisfactory condition when the iron 
trades in most countries were in a better state 
than ever before, shows a marked improvement 
in nearly all departments now. Even the long 
neglected bar trade was in much better activity 
this week than last, and prospects for future 
employment are fair. Numerous orders are being 
received in the railway branches. The State 
railways have ordered no less than 1100 wagons, 
and contracts for rails are so plentiful, chiefly 
from Bulgaria, that the Austrian works were 
compelled to give part of them to Silesian works. 
A hundred and twenty load wagons, built at Hun- 

arian shops, have recently been shipped from 

iume to the Tunesian port Sfax, pn awn 
480 load wagons and 50 nger cars are going 
to be exported to North Africa shortly. The 
Hungarian ironfounders raised the price for 
castings 5s. per 100 kilos. 

The tendency generally is downward on the 
Belgian iron market, and as foreign—especially 
German—competition is keen, makers have some 
difficulty in maintaining even the reduced quota- 
tions of previous weeks. It is not easy to give 
an exact statement of the present condition of 
the Belgian iron trade ; some think the position 
of the market hopelessly dull, while those who 
take a more optimistic view consider the present 
limited demand and depressed quotations as 

ing, and are expecting an improvement 
ater on. Employment is irregular, and on the 
whole moderate ; at some establishments the 
orders booked reach up to end of the year, but 
there are also a great many works that have to 
stop several days in the week for want of orders. 
The plate mills consider the forming of an iron 
on the only means of preventing the crisis 
that is threatening. Iron plates No. 2 are at 
present standing on 195f. p.t.; No. 3, 210f.; plates 
in basic, 210f. p.t.; sheets, 220f. p.t. for export, 
~ 5f. to 10f. p.t. more for inland consump- 
ion. 

The following figures, taken from an official 
account of “The German Mining Industry,” 
show the development of the mining industry in 
= Dortmund district to have been since 1792 as 
under :— 


Number Outputin Valueof Number 
of mines. 1000 t. output. of men 

1792 177 684 1,357 
1800 158 231 1,039 1,546 
1830 172 571 3 368 4,457 
1850 198 10,385 32,741 
18.0... .. 280 .. 11.818 .. 67,626 .. 51,891 
1890... .. 177 .. 35,469 .. 22,442 .. 127,794 
1898 168 51,002 .. 373,086 .. 191,846 


Several Italian manufacturers are reported to 
have joined for the purpose of forming a com- 
pany with a capital of twenty million lire, in 
order to facilitate and develop the import of 
American coal to Italy. Several Swiss capitalists 
are said to have likewise joined. 


THE COALFIELDS AND IRON ORE 
DEPOSITS OF SHANSI AND 
HONAN. 

By J. G. H. Grass, C.1.E.* 


_ THE general object of this paper was to furnish 
information respecting the opening up by British 
capital of the two large provinces of Shansi and 
Honan, and developing the vast and practically 
unparalleled mineral wealth they contain, by the 
construction of a system of railways, starting from 
the coalfields of Shansi and connecting with the 
Yangtzi River opposite Nanking on the south-east 
and Wei River on the east, at a place called 
Taokou. At the pro terminus opposite 
Nanking, the Yangtzi River is open to sea-going 
vessels, and at Taokou, the other terminus, the 
Wei River is now navigable for barges having a 
capacity of from 25 to 30 tonsas a maximum, and 
by the expenditure of a moderate sum in deepen- 
ing and widening certain parts, navigation would 
be greatly improved. The large and commercial 
town of Tien-Tsin is reached from Toakou by 
means of the Wei River and the Grand Canal, or 
both of which there is free navigation throughout 
the year, excepting for a short period in the 
winter of varying duration, when it is closed by 
ice. The coalfields will thus be brought into 
communication with the seaboard at Nanking in 
the south and Tien-Tsin in the north. e 
railways will besides connect with numerous 
waterways intersecting the country traversed, 
most of which are navigable, eieelieg a cheap 
and convenient means of conveying coal, &c., to 
the dense population inhabiting the Great Plain 
of China. 

The paper gave a description of the bituminous 
and anthracite coalfields of Shansi and Honan, 
visited either by the author or by members of his 
expedition last year, and the approximate area of 


* Abstract of paper read before Section A of the British 
Association at Bradford. 


the coal measures and contents available. Analyses 
of specimens of the coal, brought to England for 
that purpose, were furnished, and information 

iven on the methods of mining adopted by the 
Chinese, the output at the mines visited, and the 
cost at pit head. Photographs of a typical 
coal mine, showing the workmen, coal-stacks, and 
the vehicles used for transporting the coal, were 
shown to illustrate the paper, and maps of the 
country, showing the proposed railway routes. 
The paper described the great deposits of iron 
ores associated with the coalfields of Shansi, and 
their general distribution and occurrence ; 
analyses of them were given, and the methods 
followed by the Chinese in their reduction 
described. Sketches were [tay of the furnace 
pom 9 the manner of loading it was explained, 
and details were given of the results obtained, and 
an estimate was furnished of the yearly output 
gathered from reliable sources, and the cost of 
production. The description was illustrated by 
photographs. The existing means of communica- 
tion by land and water was referred to, and 
information collected by the writer furnished in 
respect to the vehicles and pack animals used for 
carriage on roads, and the cost of transporti 
the products of the mines under present condi- 
tions. A description, accompanied by photographs, 
was given of one of the great high roads of China, 
the methods of its construction and alignment, 
and the difticulties which it presents to vehicular 
traffic briefly alluded to. Some information was 
also furnished regarding wages of skilled and un- 
skilled labour, the general condition of the people, 
their food and habits, the effects of the last great 
famine on them, their demeanour towards 
foreigners as onpetnend by the writer and his 
staff, and as gathered from statements received 
personally from missionaries who have long 
resided in the country, and the desire evinced, not 
only by the workmen themselves, but also by 
officials, to see the natural industries developed 
whereby regular employment and good wages 
would be obtained. e implements used by the 
Chinese in mining and other industries, and their 
methods of agriculture, were alluded to. A general 
description of the country to be traversed by the 
proposed railways, its physical aspects, population, 
and trade, was given, and also an account of the 
rivers and waterways encountered, with special 
reference to the Yellow River and the measures to 
be ——— for bridging it. The gauge on which 
the railways are to be built, and the nature of 
the permanent way and rolling stock, were 
referred to, and also other matters of interest in 
connection with construction. The — also 
contained some remarks on existing and projected 
railways in China. It coneluded with some 
general remarks on the cost ofthe lines of railway 
referred to and haulage rates, 


LAUNCHES AND TRIAL TRIPS. 


Dromonsy, steel screw steamer; built by, 
Ropner and Son, Stockton-on-Tees ; to the order 
of, R. Ropner and Co., West Hartlepool ; dimen- 
sions, 330ft. 6in., 46ft. 6in., 27ft. moulded ; to 
carry, about 5600 tons deadweight ; engines, 
triple-expansion, about 1300 indicated horse- 
power, pressure 180 lb. ; constructed by, Blair 
and Co., Limited ; launch, September 12th. 

Avocet, steel screw steamer ; built by, Wig- 
ham Richardson and Co., Limited ; to the order 
of, The Cork Steamship Company, Limited ; 
dimensions, 260ft. by beam ; engines, 
triple-expansion ; constructed by, the builders ; 
launch, September 15th. 

GoopwooD, cargo steamer; built by, Ropner 
and Son ; to the order of, Constantine Pickering 
and Co., of Middlesbrough ; to carry, about 
6200 tons dead-weight on Lloyd’s summer free- 
board ; engines, triple-expansion, about 1100 
I.H.P., pressure 160 1b.; constructed by, Blair 
and Co., Limited ; trial trip, September 18th ; 
11} knots. 

CasTANo, steel screw steamer ; built by, Sir 
Raylton Dixon and Co., Limited ; to the order of, 
John Glynn and Son; dimensions, 364ft. 47ft. 
Sin., 30ft.; to carry, 6300 tons dead-weight ; 
engines, triple-expansion, 25in., 40in., 68in., by 
48in., pressure 190 lb.; constructed by, Sir C. 
Furness, Westgarth, and Co., Limited ; launch, 
September 24th.. 

ScInDIA, steel screw steamer ; built by, D. and 
W. Henderson and Co., Limited, Partick ; to the 
order of, The Allan Line, Limited ; dimensions, 
416ft., 49ft. 2in., by 30ft. 9in.; 4800 tons gross ; 
engines, triple-expansion ; 26in., 43in., and 7lin., 
by 4ft. stroke; constructed by, the builders ; 
launch, 25th September. 


TRADE AND BUSINESS ANNOUNCEMENT.—The 
British Thomson-Houston Company, Limited, 
has appointed Mr. T, W. Sheffield its district 
manager of the branch depét which it has recently 
opened at Trevelyan - buildings, Corporation- 
street, Manchester. 

THE HoLtanD ToRPEDO Boat.—The United 
States submarine torpedo boat Holland was 
recently tried at the manceuvres at Newport. 
She ran for miles out to sea with her conning 
tower almost submerged and approached the 
Kearsarge within hailing distance. After dis- 
charging a dummy torpedo the Holland went in 
search of the other warships, but was unable to 
find them owing to their not using their search 
lights as instructed. Had they done so, says a 
Latfan telegram from New York, she might have 
been able to demolish the entire fleet. 

WIRELESS TELEGRAPHY.—A short time ago a 
company was formed in i the purpose 
of continuing the experiments of Professor Braun, 
of Strassburg, in Alsace, with respect to wireless 
err: The capital is placed at 2,000,000 
marks, Professor Braun gives to the company 
the right of using all his patents already 
granted and prepared on this subject, the right 
of building and selling apparatus according to 
these patents, as well as the selling of the patents. 
He binds himself to place at the disposal of the 
company any invention which he may in future 
make, without payment. According toa consular 
report, the company takes over a contract which 
existed between Schuchard and Co. and a syndi- 
cate for using Braun’s patents, and takes the 
place of the syndicate in this contract, 
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*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


14th September, 1900. 
Rim Brake for Cyciss, A. Sharp, 


ndon. 
16,817. Furnaces, H. W. Buddicom, London. 

16,318. Brusuegs, J. G. Hicks, Sheffield. 
ne Trap for Vermin, M. R. Ellis and W. Foster, 


Hull. 

16,820. Gun-corroy, J. C. Ody and C. R. Cadogan, 
Stowmarket, Suffolk. 

16,321. Ri Brake for Bicycres, E. W. Walker, 
Lutterworth. 

Copy-HoLpER, W. H. Chippendale, 


mn. 
16,323, WasTE PREVENTERS, T. E. Coupe, Blackpool. 
Brakes for Cyciz, C, E. A. Ekengren, Brad- 


ord. 

16,325. Fisnine Regis, W. H. Lane, Wolverhampton. 

16,326. Frame for Fruit Transport, G. von Rohonczy, 
Manchester. 

16,827. Toot for Frnisuine Boots, H. A. Oldershaw, 
Leicester. 

16,328. Pens, J. W. Inman, Manchester. 

16,329. Execrric Switcues, 8. 8S. Berry, Huddersfield 

16,380. WARMING and VENTILATING APPARATUS, J. W. 
Moseley, Manchester. 

Courtine for Wacons, R. Price, 


16,332. IMPERMEABLE THREADS, W. G. Heys.—(EZ. S. De 
La Grange, France.) 

16,388. ManuracturE of Hat Hooks, J. A. Richards, 
Birmingham. 

Hyprav ic Vatvss, J. R. and H. T. Musgrave, 


s. 
16,835. Packr1na Case, E. Roberts, Llanelly. 
16,336. Venicies, T. H. Hart. Kingston-on-Thames. 
16,337. Brackets for Trawi Nets, 8. R. Mundy, New 
castle-on-Tyne. 
16,838. Wx1cut Books, F. W. J. Allott and R. E. Jones, 
iverpool. 
16.839. BEpsTEAD Piucs, H. Moore and J. A. Crane, 
Birmingham. 
16 840, FastEN1NG Necxt1xs, W. O. Chisholm, Glasgow. 
16,841. PorTaBLe VessExs for O11, J. Robb, Glasgow. 
for Bicyc.es, J. Cochran and C. Watkin, 
rmagh. 
16,348. A Game, A. H. E. P. Wehncke, Liverpool. 
16,844. ManipuLation of Hoors, J. F. A. von Heyden, 


Glasgow. 
16,845. METAL-cuTTING Macuing, G. Richards, 


ndon. 
16,346. AppaRATus for Fittinc Borties, A. Stein, 
ndon. 

16,347. Hanpues for Kyives, F. Basenau, London. 

16,348. Macazines for SMaLL ARMs, C. R. Wagner, 
London. 

16,849. Hotper for Carryinc Cartripags, C. R. 
Wagner, London. 

16,350. Hanp-ouarpDs for PLATEN PRINTING MACHINES, 
'T. and G. W. Pallister, and F. Naylor, London. 

16,351. Construction of C. W. Prince, 
London. 

16,352. Water Ciosets, J. H. Danson, London. 

16,358. Cycie:, W. Bown and H. Green, Birmingham. 

16,354. ATMOSPHERIC O1L Burners, N. Myrstedt and 
8. O. Olsson, London. 

16,855. Back Brake Mecuanism, H. 
Hopkins and W. A. Sage, London. 

16,856. OveRHEAD GirperRs, H. J. Cooke and M. 
Ehrenfeldt, London. 

16,857. UNDERGROUND Ecectric Rattway Systems, J. 
D. O'Brien.—(C. A. Balph, United States.) 

16,858. Btracaina of Paper Sturr, R. J. Yarnold, 


ndon. 

16,859. Raitway G. R. Kittridge, 
London. 

16,360. VENETIAN Butnps, L. True, London. 

16,861. Mecuanism of Guns, W. Poulson, 
London. 

16,362. Presstnc Backs of Pameuvets, E. Bush, 
ondon. 

16,363. Matcues, G. Brewer.- (4. Lagerquist, 
Denmark.) 

ag TIME-RECORDING APPARATUS, J. J. Stockall, jun., 
ondon. 

16,865, CARBURETTOR for Enaings, C. 8. Forbes, 


ndon. 
16,866. ATTACHMENT of Neckties, M. F. Hamilton, 


ndon. 

16,367. Generators, W. P. Rees and G. R. Boundy, 
London. 

16,368. CLEANING CLotu, J. McCarthy, 


London. 
16,369. Sewine Macuings, C. B. Hunt and H. F. Ainley, 
London. 
16,370. Sewinc Macutnygs, C. B. Hunt and H. F. Ainley, 
mn. 
16,371. Picric Actip Manuracturg, L. Wenghoffer, 
mdon. 
16,872. Curtinc Tones or Wavers, H. Radcliffe, 
on. 
16,878. AROMATIC Bask MaNuFActTuRE, E. Erdmann, 


London. 
16,374. Borroms, A. London. 
16,375. AccuMULATOR Boxes, H. H. and W. F. Hill, 


ndaon. 

16,376. Garter, G. T. Laycock, London. 

16,377. Books, A. K. Hurley, London. 

16,878. TrouskR Stretcuers, C. Needham, London. 

16,379. Speep GEARING for AUTOMOBILEs, E. Descalles, 
London. 

16,380. Werrs, W. 
gesellschaft Nu -G., Germany. 

16,881. Borers, O. at G. Whittaker, 

ve! 
16,382. Leap Pipss, J. Forrest, Liverpool. 
16,883. Heosg-pires, W. Railton and R. Campbell, 


Live 1. 
16,884, J. Dyson, Manchester, 
16,385. Motors, A. Hering, Manchester. 

16,386. CHANGE and Reversine Gears, W. G. Wilson, 


4 


P. Thompson.—(The Vereinigte 


London. 
16,387. SigNaAxs, E. L. Pease, London. 

TRANSPORTABLE PareR RECEPTACLE, J. Kiister, 
mdon. 

ay COMMUTATOR-TRIMMING APPARATUS, J. Phi.lips, 
ndon. 

Fotpine or Caninet Bep, P. H. Bickford, 


mdon. 
16,391. Lamp, W. Wilson, London. 
16,892. WasHinc Apparatus, G. W. Mellows, London. 
16,398. Cowxs, W. H. Dingle and J. M. Urquhart, 


ndon. 

16,394. RatLway SIGNALS, F. London. 

16,895. Locomotives, J. 8. Raw London. 

16,896. NavicaTinc VessELs, M. M. J. O. O'Conor, 
London. 

16,897. Propucinc TaBLEAUXx Vivants, J. G. Lorette, 
London. 

16,898. Hooxs and Eyss for Garments, H. A. Grant, 


ndon. 
Container for VacinaL Dovucugs, J. Lecornu, 
ndon. 
16,400. Winp Instrument, T. Meinhold, London. 
16,401. WALKING-STICKS, H. Whitaker, London. 
16,402. Horse F. W. Austin, London. 
16,403. PuLLINc-over Macutngs, F. Cutlan, Lon 
16,404. ATHLETiIc Apparatos, H. W. Wieland, London. 
16,405. MuLtI-coLour Printine Macuings, The Print- 
ing Arts Company, Limited, and F. H. Mowbray, 


16. Macuinery for Pumpina, F. J. Selbach, 
iD. 
16,407. AUTOMATICALLY INDICATING L1quipin Casxs, F. 
J. Selbach, Berlin. 


16,408, ELECTRODES of ELECTRO-CHEMICAL ACCUMULA- 
tors, J, vonder Poppenburg, Berlin. 


15th September, 1900. 
16,409. MANUFACTURING ACETYLENE Gas, J. F. Smyth, 
Belfast. 


16,410. Makino Use of the Pressure of Gravity 
Srrary, J. Erlwein, London. 

16,411. Sprrat Hart Pry, J. W. Lyons, Liv 

16,412, Srgam Turbines, R. C. Sayer, Bristo 

16,418. Exastic Wess, G. Holme, Limited, and W. 
Whitehurst, Derby. 

16,414, Ort-FirED Stzam Borxers, G. Rose, Glasgow. 

16,415. TRAVELLING Licut Devices, W. G. Inglefield, 
Manchester. 

16,416. Sarety AppLiaNce for Dress Stups, A. J. 
Mason, Handsworth, Staffordshire. 

16,417. Winpows, W. Whiteley and W. H. Jackson, 


Halifax. 
16,418, F., and T. Lyles and J. Ingham, 
16,419. FRONT Rm Brake for T. C. Pingstone, 
Bristol. \ 


16,40. Hats, J. W. White, Glasgow. 
16,421. SHint Curr Protector, J. A. K. Morrison, 


Ww. 
16,422, Kitys for Burnine Bricks, &c., W. Sayer, 
rby. 
16,428. for Barrers, A. Hunter, 
ax. ; 
16,424. Cut-1n and Cut-out Switcues, J. 
Edmondson, Halifax. 
16,425, SreERING Gear for Cycies, W. B. Turner, 
Glasgow. 
16,426. PowpeRED Uncooxep Eco, T. A. Harrison, 
London. 
16,427. RecuLaTiING Lamp Swank, G. Robertson, Glas- 
gow. 
16,428. Tza Cuzsts, P. S. Brown, Glasgow. 
16,429. Coairs, W. 8S. McLennan, Glasgow. 
16,430, Apparatus for Repairine Cuimneys, L, Miiller, 


London. 
16,431. SapDLE Support, L. A. van A. van Saemsfoort, 


London. 
= Wire Sprines, E. Roberts and T. Hickling, 


‘anchester. 
16,438. Recoverine Merta.s, E. M. Punnett, Birming- 


m. 

16,484. Lever Buckies for Braces, T. Walker, T. 
Walker, jun., A. Walker, and A. E. Walker, Bir- 
mingham. 

16,435. Buckies for Braces, T. Walker, T. Walker, 
jun., A. Walker, and A, E. Walker, Birmingham. 

16,486. OuTpoor Seats for Omnisusss, T. J. Ryland 
and E. Bird, London. 

16,487. Virwine Livine Picturgs, E. T. Lacroix, 


mdon. 
16 = ConsTrucTION of CaRRIAGES, E. Haughton, 
anley. 

16,489. of Mingerat to 
Puatess, E. Pierrepont, London. 

16,440. SHetrF Brackets, W. Johnston and R. W. 
Storey, Leeds. 

16,441. Army Boor, C. M. Flack and M. L, Corby, 
Northampton. 

16,442. GarpEN Sears, F. Kmietowicz, Berlin. 

16,443. SicHTIvG ATTACHMENTS for ORDNANCE, A. 
Reichwald._(F. Krupp, Germany.) 

16,444, IRE CYCLE SADDLES, A. E. Wale, Bir- 
mingham. 

16,445. Burrers for RatLway Venicies, M. Campbell, 
Sheffield. 

16,446, Gear Work, M. Page and J. T. Mead, London. 

16,447. TreaTING Orgs, H. A. Cohu and Geisen- 
berger, London. 

16,448. Foupinc Lappers, J. E. Tuit, London. 

16,449. IantTION Burners, W. A. Taylor and H. J. 
Lawson, London, 

16,450. Copyine Prints, F. H. Urry, London. 

16,451. Winpinc Warps, W. BK. White and 8. Har- 
greaves, 

16,452. for E. Borner and E. Schurk, 
London. 

16,453. Lirtina AppLiances, R. M. and C. E. Chambers, 
H. A. N. Smith, and F. W. Parkes, Loudor. 

16,454. CHance Sprep Gearino, F. W. Lanchester, 


ndon. 

16,455. COMPRESSING PATCHES on PNEUMATIC TiREs, G. 
C. Marks.—({&. Price, India.) 

16,456. ProTecTIon of Sraucturgs from PRosecTILEs, 
J. Duffield and E. J. Pennington, London. 

16,457. AnMouR J. Duffield and E. J. Pen- 
nington, London. 

16,458. TerminaLs of Swircnes, A. G. W. Baxter, 


London. 

16,459. InsectoR Imputse Motors, H. Jewson, 
London. 

16,460. Brick, A. Taviot, Paris, France. 

16,461. PorTaBLE Stanp for Curtains, G. E. O. Seydel, 


ndon. 
16,462. SurorcaL Instruments, A. Guldschmidt.— 
(Kithne, Severs, and Neumann, Germany.) 
16,463. IRonING Macuings, J. G. Grimsley, London. 
16,464, Sips’ Davits, P. C. Johnson, Liverpool. 
16,465. Stups, W. C. Alldridge and R. A. Clark, Liver- 


1. 

161466. ELEctRo-HYDRAULIC brakes, A. Goldschmidt, 
Liverpool. 

16,467. Vatvg, C. D. Abel.—(La Société Anonyme 
des Anciens Etablissements Panhard et Levassor, 
France.) 

16,468. Lockina Devicg, W. Allan, London. 

16,469. Comn-FREED Meters, G. B. and E. W. Smith, 
London. 

16,470. Apparatus for WasHinc Coat, C. Burnett, 
Loi 


mdon. 
16,471. Metnop of Consrructina Domes, J. Pulham, 
London. 
16,472. Rotary Cutrsers for Dreporrs, L. W. Bates, 


naon. 

Incanpgscent Gas Manties, E. Pikhart, 
ndon. 

16,474. A. Ritdinger, London. 

16,475. BALioon with ELONGATED Bopy, A. Ritdinger, 
mdon. 

16,476. RECEPTACLE for CoRRESPONDENCE, W. B. Benns, 


London. 
16,477. Sreamine Hay, E. W. Parish and J. W. Eady, 


ndon. 

16,478. Ciosers, J. Donkin, London. 

16,479. Corsets, W. 8S. Thomson and Co., Ltd., and J. 
K. Ross, London. 

16,480. Fites, A. Thomann, London. 

16,481. HERMETICALLY-sEALED Boxes, W. Rhodes, 
London. 

on Water Tap, C. Hopfner and G. Lassen, 


ndon. 
16,488. PorTaBLE Evecrric Batrerixs, M. E. Fuld, 


ndon. 

eo Mattrnc Iron, J. W. Maddison and W. Rhodes, 
ndon. 

16,485. Pygumatic Tires for Cycies, M. F. Meisch, 


London. 
16,486. VARIABLE Mecuanism, G. de Knyff, 
London. 


17th September, 1900. 

16,487. Winpina Macutnery, 8S. V. A. Hunter, 
Manchester. 

16,488. Bicycies, M. Reynolds, London. 

16,489. Eaa W. Gilmour, Edinburgh. 

16,490. Pweumatic Trres, C. T. B. Sangster and R. O. 
Cowan, Birmingham. 

16,491. Pwromatic Tire Vaves, C. T. B. Sangster and 
R. O. Cowan, Birmingham. 

16,492. Bicycie Sranps, T. de M. L. Braddell. 
—(R. W. G. L. Braddell, Straits Settlements. 

16,493. CompBineD Fare B. 


Brooksby, Leiceste 
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16,494. Traps for Sewers, 8. Chattwood, Manchester. 

16,495. Sroprinc Runaway Horses, J. W. B. and H. 
W. Wright, and A. J. Mottlau, B sham. 

16,496. Bep TaBizs, J. W. Hunter, 

16 497. of FirrPRoor J. H. 
Turner, G 

16,498. Boors, "Wier, G Ww. 

16, 499. New War Gang, R. F. Carey, London. 

16,500. VotTace ELgcrric Cutout, A. Eckstein 
and A. J.D. Krause, Manchester. 

16,501. Lame Suspension Apparatus, A. Eckstein 
and A. E. Angold, Manchester. 

16,502. Portasie Stanps for Bicycies, J. W. Potter, 
Manchester. 

16,508. Propuction of Fast Brown Cotovurs, I. 
Levinstein, C. Mensching, and Levinstein, Limited, 
Manchester. 

16, Yarn Ciearers, W. E. Heys.(S. W. Holden, 

eTMARY. 

AUTOMATIO Miverat Tippter, T. Richards, 


16,506. Name Puare for Doors, M. Steel, ge 
16,507. Controt of ELecrric Motors, W. Spence 


and The British Electric Plant alg Limited, 


G 

16, = — Moror Switcn Gzar, J. Lenderyon 

. Smart, Newport, Mon. 

16,54 509. SUGAR-CANE Mi11s, R. Mitchell, ot A. and W. 
Smith and Company, Limited, G 

16,510. Loops for CuRRY-comBs, P. Veal, Willenhall, 
Staffordshire. 

16,511. Cartripce Casgs, W. G. Heys.(E. S. D. L. 
Grange, | 

16,512. Mopgrn Potato Raiser, G. Harris, Cheddar, 
Somersetshire. 

16,513. DRENCHER, J. M. Whyte, Tin- 


, Wor re. 
16,514. AncHors, A. W. and C. Baxter, St. Leonard's- 


on 

16,515. Regis, T. F. Edgeworth, Bristol. 

16,516. CoLourep Harmony for Musicat Notation, J. 
and J. P. Jones, Dundee. 

16,517. Locks, W. H. and B. H. Jones, Manchester. 

16,518. Apparatus, J. Mohlig, Rh 


1ssia, 
16,519. Rotary Enatyegs, R. Reid, London. 
16, 520. Rattway VEHICLEs, M. G. Shaw, Kendal. 
16,521. Macuine for CANNED Foops, F. W. 
right, London. 
16,522. Typewriters’ Apparatus, W. Rosenhain, 
London. 
16,528. Hat Ventitator. E. V. Carruthers, London. 
Rotary Eno1ne, E. C. F. Otto and W. C. Austin, 
ndon. 
16,525, ARTIFICIAL LEATHER FLOOR CoveRIne, A. M. 
Posener and F. Clerke, London. 
16,526. FLroor Coverinc, A. M. Posener and F. W. 
Clerke, London. 
16,527. Rorary Motors, A. M. Morin, London. 
16,528. AUTOMATIC SAFETY Civrcn, E. P. Barfield, 
London. 
16,529. MANUFACTURING ABRASIVE MATERIAL, B, J. B. 
—," The General Electro-Chemical Company, United 
tates, 
RAKES for VEHICLES, D. McCarthy, Kansas, 


16,581. Dovsie-actinc HypRaviic Press, A. Jannetaz, 
naon. 

16,532. Open Frrepiaces, H. Winckler, London. 
16,533. Sunstitore fur Gutra-percna, L. H. Lang, 


London. 
16, AccuMULATOR P.atss, F. W. Biihne, 


16,535. Furnaces, O. Imray.—( Wol/, Netter, and Jacobi, 
Gerinan y.) 
InpicaTors for Orrice Doors, A. E. Hotchkiss, 
ndon,. 
16,537. Insectors, J. and F. J. Gresham, Manchester. 
16,538. Boorz Trucks for Raitways, H. R. Keithley, 


ndon. 
16,539. Apparatus for PLayina a A. Weintraud, 


naon. 

16,540. Dentat Movutn Spoon, Dr. L. Huppert, 
London, 

16,541. Switcutne Apparatus, J. G. Lorrain.—(H. A. 
‘Macdonald, France.) 

16,542. WHEEL, W. P. Thompson.—(@. Tobler and Co., 
German y.) 

16,543. TELEPHONIC Switcusoarps, K. N. von Szopori, 


ndon. 

16,544. Roastinac Correz, F. Kuchelmeister and L. 
Nobis, London. 

16,545. Lamps, C. F, W. Dudding, London. 

16,546. ComBrnaTion Pocket Kyire, F. W. Klever, jun., 
London. 

16,547. Scissors or CaLiipers, F. W. Klever, jun., 


ndon, 
Trouser StTretcHeR and Press, D. McGill, 


ndon. 

16,549. TypRwRiTING Macuinrs, J. Fell.—(J. Felbel, 
United States.) 

16,550. Fasric Fastenines, F. Dittermann.—(Z/. Heil- 
brunner, Germany.) 

16,551. Propuision of Steam VassExs, C. A. Parsons, 
London, 

16,552. APPLIANCE for CARRYING ParceE.s, W. McIntosh, 
London. 

16,553. Cuvucxs for Latuegs, J. Brockie, London. 

16,554. PasTEURISING FLUID in Botties, K. Enzinger, 
London. 

16,555. Scissors and Wire-cutrers, L. A. Carré, 


London, 
16,556. Device for Scrapina Ports, &c., C. A. Sutton, 
London. 
16,557. Speep INsTRUMENT, M. Sanna, London. 

16,558. Fountain Pens, H. Grass, London. 

16, Box- -COVBRING Macuings, H. B. Blackinton, 

16, Rattway Co A. Ronzier, 


16,561, EHICLE Wuexrts, L. Tracy, London. 

16,562. Propucinc MaGNESIUM Peroxing, H. Opper- 
mann, London. 

16,563. Currs, J. K. Rigby, London. 

16, 564. Device for Distnrectants, E. 8. 
Smith and The United Alkali Company, Limited, 

ndon. 

16,565. ACRTYL-PHENYL-GLYCOCOLL-ORTHO-CARBOXYLIC 
‘AciD, B. Willcox.—(Badische Anilin and Soda Fabrik, 
Germany.) 

16,566. CoLourInac Matrers, B. Willcox.—(Badische 
‘Anilin and Soda Fabrik, Germany.) 

16, “youd THERMO-ELECTRIC Batteries, W. Buchner, 

mdon. 


18th September, 1900. 
16, 4 Arms for SHootinc Purposss, A. L. Winser, 


16,569, Toscanini Enorngs, C. W. Pinkney, Smeth- 
wick, Staffordshire. 

16,570. REFRIGERATING Apparatus, A. H. Tyler, 
London. 

16, Toy Ficures, W. A. Leak, 


16, Master and Rute Comsrnatioy, 8. B. Lewis, 
Chi pping Norton, a ire. 

16,573. Boxss, R. Cliff. 

16,574. FURNITURE Vaughan, Birming- 


ham, 

16,575. Catssons, H. G. Cameron and F. W. Barry, 
ford, Essex. 

16,576. Laturs, P. and W. Maclellan, Limited, and W. 
H. Lawrence, Glasgow. 

16,577. Exvastic TirEs for A. A. Vérel, 
Glasgow. 

16,578. Device for LocaTina SuNKEN VagssELs, S. Lake, 

r. 

16,579, SELF-SUSTAINING WINCH Apparatus, J. E. Lucas, 
London. 

Brakk-BaNDs for VeLocirgpzs, G. Hookham, 


ndaon. 
16,581. Removinc Borer Scarz, A. Hamilton, 
Dundee. 


16,582. AuromaTic Latues, J. And , Ne tle-on 
e. 
16,588. Raisinc Carriack Winpows, H. Dearden, 
Siva for Macutvzs, Pendlebury, 
ow. 
16,585. ANGULAR-cAsED E. Warwick, 
16,586. Bott.es, J. R. Christie, Bristol. 
16, Froxt Brock Fasteners for Lasts, F. Jenner, 
16,588. Hooks and Eyvgs, E. W. Groeschel, London. 
16, "589. Buck gs, E. W. Groeschel, London. 
16,590. TELEPHONE EaR-pigce, P. Maclellan and T. R. 
Small, Glasgow. 
16,591. Book-sTaND, A. Glasgow. 
16,592. Courtine, J. Harris and L. Burns, Woburn 
Sands, Bedfordshire. 
16,593. Gamzs, A. A. Wade, Leeds. 
16 PotisHinc Compounp, E. J. T. Digby, 


gham. 
16,595. 66. Nats, A. G. Brookes.—(A. G. Brigham, 
Tnited States. ) 
16,596. WEARING APPAREL, J. H. Krout, London. 
16,597. BRAKE - OPERATING MeEcHaNnisM, B. Drew, 
London. 
16,598. AcETYLENE Gas Generators, T. E. Clark, 


ndon. 
16,599. CoIN-FREED GAME Apparatus, G. W. De Melven, 
mdon. 
16,600. SouND - AUGMENTING Apparatus, C. Adams- 
Randall, London. 
16,601. Awkinc Macntives for Ixpico Dyk Vats, W. 
Turner, London. 
Boots and Sxogs, W. M. Jones, Dursley, 


08, 
— Motive Power, F. Windhausen, 
un. 
16, 604. Oven "beaks, A. E. Noble and E. Swonnell, 


London. 
16,605. for Regis of Tareap, C. G. Elliot, 


London. 

16,606. Tray for Fitinc Documents, W. W. Fortune, 
London. 

16,607. a for CANCELLING Stamps, F. G. Jahn, 


16, for BuRNING PULVERISED F. 

ndon 

16. APPARATUS for GENERATING Steam, J. J. Cain, 

naon. 

16,610. GLass-BLOw1NG Macutng, The Automatic Glass- 
Blowing Patents Syndicate, Ltd.—(H. J. Colburn, 
United States.) 

16,611. Hook and Eykg, C. Lieb, London, 

16,612. Boots and Sxogs, A. G. and W. Stevenson, 
London. 

16,613. GLASs-BLOWING Macutxg, The Automatic Glass- 
Blowing Patents Syndicate, Ltd.—(H. J. Colburn, 
United States.) 

16,614. — Lintnc Apparatus, H. V. Thomas, 


ndon. 
16,615. Passennenne Doveu for Breap, A. A. Scola, jun., 


London. 
16, “wl Turninc Leaves of Music, E. W. Eaton, 
London. 
6,617. GLAss-BLOWING Macutng, The Automatic Glass- 
Patents Syndicate, Ltd.—(H. J. Colburn, 
United States.) 

16,618. WaTER-cLosETs, H. L. Doulton, London. 

16,619. Motors, J. G. L. Bormann, London. 

16,620. Morors, J. G. L. Bormann, London. 

16,621. Propuction of Gas, J. G. L. Bormann, 
London. 

16,622, Rotary Exatnes, C. C. Jensen, London. 

16,623. GLass-BLOWING Macuings, The 
Glass- Blowing Patents Syndicate, Limited.—(W. £. 
Bock, United States.) 

16,624. Prorectinc Tires, W. P. Thompson.—(Koch 
and Palm, Germany.) 

16,625. APPARATUS for G. 

16, 626. REGENERATIVE Gas Lamps, W. H. I. Welch, 
London. 

16,627. Oi Motors, C. D. Abel.—(La Société Anonyme 
des Anciens Etablissements Panhard et Levassor, 
France. 

Propucine Picric Actp, A. Gutensohn, South- 
end-on- 

16, SrreTcHEr for Artists’ Canvases, A. F. Tait, 

on. 

16, Means for Roastinc Correr, &c., E. Boyes, 

on, 

16,631, StzaAmM GENERATORS, J. M. Stratton, London. 

16,632. MANUFACTURE of PIPE Hooks, 8. .Turner and 
A. Neale, Birmingham. 

16, of SHor Laces, H. L. Hiller, 

ndon. 

16,634. Steam Borters, A. R. Mosler, London. 

16, 635. MounTING T1REs on WHEELS, R. B. Price, F. W. 
Kinney, and the Calumet Tire Rubber Company, 
London. 

16,636. ANGLE Irons, G. A. Weber, London. 

16,687. OpromeTerRs, W. R. Lake.—(A. J. Cross, United 
States.) 

16,638. Gears. J. Schaschl, London. 

16,639. Motor Veuicies, W. R. Lake.—(The Locomo- 
bile Company of America, United States.) 

16,640. SzcurtnG Enps of Tires, R. B. Price, and the 
Calumet Tire Rubber Company, London. 

16,641. MouLDING PULVERULENT MATERIALS, F, Kilian, 
London. 

16,642. STEAM-DRIVEN VEHICLES, J. Inshaw, London. 

16, 648. Domastic Fire-crates, G. R. Keel, London. 

16,644. Exectriciry Meters, 8. Z. de Ferranti, 


naon, 
16,645. HanpD-BRAKE for RarLway Wacons, E. Latham, 
ndon. 
16,646. AppaRATus for Improvina of the 
A. M. Leroux, London. 
16,647. Music-LeaF TvRNERS, F. Schaffer, London. 
16,648. Stampinc Macuinery, E. A. Hoffmann, 


ndon. 
16,649. IncuBaTtors, W. W. Greenwood, London. 
16,650. Vicks, A. Peter, London. 
16,651. Unsiversat Joints, F. E. Bocorselski, 


mdon. 
16, WaTER-TUBE Boi.ers, E. N. Janson, 
16, Ratts and Screws, W. H. Wakfer, 
ndon. 
16,654. Motor Wueg ts, H. J. Haddan.—(C. F. Goddard 
and C. H. Wilcox, United States.) 
Motor WHEELS, H. J. Haddan.—(C. F. Goddard 
nd C, H. Wilcox, United States.) 
16 656. ELECTRICALLY-PROPELLED Cars, T. J. Ryan, 
London. 
16,657. FRED - wATER Reouiators, T. J. Ryan, 
London. 
Liquip J. McRaeandG.T. Temple, 


mdon. 

16, — Drawine Liquip, J. McRae and G. T. Temple, 

16,660. Ho J. McRae and G. T. Temple, 
London. 

16,661. VarnisH Can, C. Leisering, London. 

16,662. Harness Usep for Cattie, &c., E. Konig, 


London. 
16,663. Formtne CyLinpRicaL Boprss, W. Waller, 


19th September, 1900. 
16, cme’ Sarety Catcu for Guns, W. B. Wallace, Enfield 
16, “9 ‘Lever Cramp, R. Charles, Birmingham. 
16,666. Maturine Sprritvous Liquor, J. McKenny, 
Dublin. 
16,667. ELectric Tramway Ponts, W. J. 
Stewart, Glasgow. 
16,668. Driving Pouieys, C. Landeker and F. Albert, 


ax. 
Drivinc C. Landeker and F. Albert, 
ax. 
16.670. Dre Srocxs, C. Landeker and F. Albert, 
16,671. Domestic Firep.acgs, J. Durham, Manchester, 


16,672. Brocxinc Learner, P. A. Martin, Bir- 


mingham. 
16,673. Fiusuine Cisterns, R. and F. Cole, Bristol. 
16,674. ConTRACTOR’s WHEEL-BARROW, A. Black, Liver- 


1. 
16.675. Guarps for Persons Mingrat WATER 
perms . H. Williams and T. H. Hayes, Man- 
chester. 


16,676. Front Rim Brake for Bicycizs, W. H. 
A Tayler, London. 
16,677. Wrincinc Macuines, H. B. Summerscales, 


Ke ighley. 

16,678. SEPARATING Liquips, J. and J. R. Smith, 
Keighley. 

16,679. INTERCHANGEABLE LETTERS and FicurxEs, A. 
Harvie, Brighton. 

16,680. TRANSMITTING Power, J. N. Kay and J. Whit- 
taker, Bury. 

16,681. LocoMorive Borers, R. Richardson, Glasgow. 

16, 682. Kgxpinc Szats Dry, 8. A. Collis, Birmingham. 

16, Revoivina Currer H. Fletcher, 

naon. 

16,684. UNPUNCTURABLE TIRE, I. Sherlock, Croft, near 
Warrington. 

16,685. Stamprnc Macuinery, E. A. Hoffmann, 
London. . 

16,686. Letter Boxes, W. G. Maury, London. 

16,687. AuromaTic Seats, N. K. Mackenzie, 


Dundee. 

16,688. Cart WHEELS, J. W. Kenworthy and A. Kay, 
London. 

16,689, PHOTOGRAPHIC PRINTING Frames, L. Holland, 
London. 

16,690. for Carryinc Barrets, R. Baker, 


London. 
16,691. Spgaxinc Tuses, A. J. Dawkins and J. W. 
Scarlett, London. 
16,692. ManuracTuRE of Pirgs, J. Westaway, London. 
16, petcg MANUFACTURE of BARRELS, J. estaway, 
16, for WEARING APPAREL, E. Maurice, 
16,695. CLutcHes, H. W. H. Vaughan and F. R. Wade, 


London. 

16,696. Treatine the Bopy by Execrriciry, C. M. 
Johnson, Redhill, Surrey. 

16,697. ELECTRICAL DisTRiBuTION, The British Thom- 
son-Houston Company, Limited.—(&. W. Rice, jun., 
United States.) 

16,698. Conpuirt PLovucus, The British Thomson- 
Company, Limited.--(J. Hoffmann, United 
States. 

16,699. LianTninc ARREsTERS, The British Thomson- 
Houston Company, Limited.—(L. Bell, United States.) 

16,700. ELecrricat Distrisution, The British Thom- 
son-Houston Company, Limited.—(C. P. Steinmetz, 
United States.) 

16,701. ELECTRICALLY-OPERATED Pumps, The British 

Houston y, Limited.—(Z. M. Hew- 
lett, United States.) 

16,702. DYNAMO-ELECTRIC MacuINEs, The British 
Thomson-Houston Company, Limited.—(Z. W. Rice, 


jun., United States.) 

16,703. E.ectric Motors, The Brit'sh 
Thomson-Houston Company, Limited.—(M. W. 
Day, United States.) 

16,704. BrusH-HoLpErs, The British Thomson-Hous- 
ton Company, Limited.—(H. G. Reist, United States.) 

16,705. ConTROLLING TRaINs, The British Thomson- 
Houston Company, Limited.—(C. EF. Barry, United 

tates. 

16,706. Preventinc of DyNAMO-ELECTRIC 
MacHines, The British Thompson-Houston Com- 
pany, Limited.—(H. W. Buck, United States.) 

16,707. Manuracture of Prosectites, J. S. Hay, 


mdon. 
16, PreparRinc Foop from H. Brat, 
on 
16,709. for RatLway VEHICLES, J. Willison, 
London. 
16,710. Tires, H. T. Stephens, London. 
16,711. PRESERVING MiLkK in Transit, D. Storer, 


oudun. 
16,712. OscIuLaTING Enarngs, F. Hosgood, London. 
16,713. Apmission Carps, F. H. Cathcart, London. 
16,714. THERMOMETERS, I. Davis, London. 
16,715. Rerusg Destructor Furnacgs, F. L. Watson, 
London. 
16,716. Process of Extraction, P. Gulden, London. 
16,717. Draw-orr Tap for Jars, W. H. Clark, London. 
16,718. ATTacHtnc Mupcuarps to Frames, Rudge- 
Whitworth, Limited, and J. V. Pugh, London. 
Fo.pine Boxgs, C. I. Watts and T. H. Norman, 
ndon, 
16,720. Socks for Boots, L. Weber, London. 
16,721. CorrEE Cc. M. M. Bouquin, London. 
16,722. PNeumMaTic TirkEs, A. C. 8. Andersen, 


London 
16, Enotnes, J. McG. McCulloch, Liver- 


16, Mortistnc Macuings, J. Rawlinson, 
verpool, 

16,725. CoupLincs for RatLway VEHICLES, T. Jones 
and R. W. Ask, Liverpool. 

16,726. FILTER Presses, J. Gaskell._—(7. Breakell, 
Venezuela.) 

16,727. Furnacss, B. R. Harrington, London. 

16,728. RerosE Dezstructors, B. R. Harrington, 
London. 

16,729. Looms, W. Weber-Honegger, London. 

16,730. TimE-RECORDING Devices, W. R. Lake.—(C. J. 
C. and C. A. Krumm, Sweden.) 

16,731. Cuimmgy Top, A. Ullrich, London. 

16,732. Ick-crusHING Macuings, J. H. Rice, London. 

16,733. for Roorine, A. Gustorf, London. 

16,734. TREATMENT of GLUTEN, L. Wenhoffer London. 

16,7385. MANUFACTURE of Azo Dyess, B. Wilcox.— 
(Badische Anilin and Soda Fabrik, Germany.) 

16,736. ® J. M. Stratton. —(W. 
Rae, Ca; 

16 Mecuanism, E. H. Whiting, 


‘an Exectric Enercy Meter, F. Saldafia, 

mi 

16,739. Comers, E. Sandow, London. 

16, 740. A Name or NuMBER ATTACHMENT, E. Nixon, 
London. 


20th September, 1900. 


16,741. Toot Baa, F. W. Miller, Stirchley, near Bir- 
mingham. 
16,742. Gas GENERATING GoveRNoR, C. T. Cuss and H. 
W. arris, Swindon. 
16, for Exercises, R. T. Hogg, 
F. H. Shaw, Birmingham. 
16, on eo for Kitcnen Sinks, J. C. Ferguson, 


le. 

16,745. CurTaIN and Rop Brackets, C. 
Showell, Birming] 

16,746. Brakes for Carts, G. and J. Broadbent, and C. 
8. Webster, Huddersfield. 

LauNnDRY or SMOOTHING em, 8. Brook, 

16,748. IGNITION MEcHANISM for Matcuns, J. Edwards, 
Birmingham. 

16, ely FasTENinG for Doors, A. Boag, Newcastle-on- 


16,750. Pumps, E. W. and.R. P. Allenby, Nottingham. 
751. and Lirtinc for Wacons, J. 


tt, Glasgow. 
"APPLYING APPARATUS to VEHICLES, J. Scott, 


lasgow. 

16,758. Topacco Pipgs, F. Maden and E. Weaver, 

16,754 Hanpy P. Turnbull, Ashbourne, 
Derbyshire. 

16,755. [non Stup Brackst, H. W. Perry, Grimsby. 

16,756. CONTROLLING the SPEED of Enaings, J. A 
Waterford. 

for Movutpine Dovan, D. 


16,758. Exposinc Fitms, J. Fleck, 
Glasgow. 


16,759. Furnaces, J. Murrie and A, H. Dun. 
nachie, 

16,760. FUNNEL, i. B. Watson, London. 

16, 761. Water -cLoset, A. G. Leigh, 
Mancheste 

16,762. Savert GuarpD for Tramcars, H. Bennett, 
Middlesbrough. 

16,763. Lame Burners, G. Smith.—(@. A. Smith, 
British Columbia.) 

16, pong TyPEWRITING Macuines, J. McKerchar, Glas- 


16, 305. APPARATUS for MANUFACTURING PaPER Bacs, 
W. L. Jackson, Glasgow. 
766. FisHING Tack g, 8. Allcock, Redditch. 
16767, Bourrers, J. Fernley and Sidebottom, Man- 
chester. 

16,768, Door-ctosine Devicr, J. H. Atkinson, Leeds. 
16,769. BicyciEs, J. B. le Maitre, Rohais, Guernsey. 
16,770. Nats, J. B. le Maitre, Rohais, Guernsey. 
16,771. FEED-HEATER, G, Wolff, jun., Kolh a Rh., Ger- 


many. 
16,772. Mupcuarp Briner, W. B. Teale, W. Pearce, 
and G. F. Spittle, Birmin, 
16,778. Cases for MULTIPLE Evry Books, R. Cooke, 
Manchester. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


654,444. Apparatus FoR SuppLyinc TURRET OR 
Barsetre GuNs WITH ExPLosive Cuarcss, A, 7. 
Dawson, London, and J. Horne, Barrow-in- Furness, 
England.—Filed April 2nd, 1900. 

Claim.—In paratus for supplyin a barbette or 
turret gun with explosive charges, the combination 
with the turntable on which ron gun is mounted, of a 
hoist trunk secured tc said turntable extending down 
to the floor of the magazine, and having an inclined 
extension at its upper end, a longitudinal partition in 
said trunk adjacent to said extension, the said parti- 
tion providing in said trunk two passages, a normally 
closed spring-actuated flap pivoted to said partition, 


[e54 444] 


and extending over to and in line with the bottom 
wall of said extension, for cutting off communication 
in one direction between said extension and one of 
said passages, rotary shafts mounted in the lower part 
of said trunk, and means for operating the same, a 
pair of sprocket wheels mounted on said shafts on 
opposite sides of said trunk, a nee of chains meshing 
with said sprocket wheels, pulleys in the upper part 
of said trunk and in said pk, sot around which said 

chains pass, and vessels for holding the explosive 
charges pivoted to said chains. 


654,463. Evectric Furnact, H. Leleux, Paris, France. 
Filed July Tth, 1899, 

Claim.—An electric furnace provided with a verti- 
cally arranged electrode formed by one or more cores 
of carbon of high conductivity, each core being sur- 
a by an agglomerated mass of carbon having a 

less high oonductivity, each of these cores having its 


two inner faces provided with an elastic pad in order 
to provide a surface of contact between the elec- 
foone and the plates connected to the lead, and said 
ll bein; cing Psa against the pad by means of 
keys in order to obtain a permanent 
tightening whatever may be the temperature of the 
electrode. 
654,532. Philadelphia, Pa.—Filed 
‘November 8 
Claim.—The ties of two or more tiles, all 
the abutting edges of adjacent tiles overlapping each 
other so as to constitute a plurality of Camiapping 


654, 532) 


tiles and anges | tiles held in place by said over- 
lapping tiles, with means for rigidly fastening the 
tiles to the support, the 
les constitute the means for holding th 


lapping 
ps Fr tiles in place, substantially as descri described. 
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IRON AND STEEL INSTITUTE IN PARIS.. 
THE HAYANGE EXCURSION. 

Tue excursion to Lorraine on the invitation of M. R. de, 
Wendel was attended by twenty members and visitors 
under the guidance of Mr. E. P. Marten, Past-president, 
and Mr. H. G. Graves, representing the secretary, who 
was detained in Paris at the reception at the Ministry of 
Public Works, held on the evening of the same day. Leay- 
ing Paris at 8.25 p.m. on Thursday, Sept. 20th, the party 
travelled vid Chalons, near Marne, Frouard and Pagny, 
to Metz, arriving there at 5.13 a.m. to find the town 
crowded with visitors attending a special anniversary 
festival occurring on the same day, which necessitated a 
somewhat uncomfortable stay at the railway station until 
the departure of the local train at 8.25 a.m. for 
Ueckingen, where a change was made to a special works 
train on the Hayange branch. - 

That the name of De Wendel has long been associated 
with the developments of the iron trade in Lorraine is 
apparent in the present style of the firm, ‘ Les petits fils 
de Francois de Wendel et Cie.” 

The works are situated at the northern end of the oolite 
jron ore region in the neighbourhood of Longwy and 
Thionville. These, at the period of the former visit in 1878, 
were three in number, namely, Hayange, Moyeuvre, 
and Steiring Wendel, but since that time, owing to 
the decline in demand for puddled iron, consequent on 
the introduction of-the basic process, the last-named 
establishment has been closed, and a new works at Jouef 
in Meurthe and Moselle has taken its place, while the 
others at aay tg and Moyeuvre, both in German 


Lorraine, have been largely extended and improved. The 
combined output was in 1899-1900, at :— 
Steel and 
Pig iron. nalleable iron. 
Tons. Tons. 
Hayange and Moyeuvre ... 477,600 ... 298,000 


670,600 ... 423,000 


This large production is entirely obtained from the 
minette or oolitic ore of the immediate vicinity, the con- 
ditions of its occurrence being generally similar to those 
obtaining in Northamptonshire and Lincolnshire, but on a 
larger scale, the main exposures being obtained in the 
hills bordering the Moselle, which in the upper part of its 
course flows through an alluvial plain about a mile 
wide, affording sites for works placed within reach of 
the river, the ore being brought down from the hills 
above by inclined planes and railways or ropeways, the 
latter being much in evidence in the southern district or 
basin of Nancy, where the large establishments of 
Pompey, Pont 4 Mousson and Frouard, to mention only 
some of the most prominent names, are situated. 
Farther to the north, where the Moselle enters German 
Lorraine, the plain becomes broader, and in this region 
very great activity is manifested in the establishment of 
new works and the enlargement of older ones. Notable 
among these is the large blast furnace plant and steel 
works at Rombach, where several new furnaces are in 
course of completion, and a large colony or village for 
workmen has been built, to which the appropriate 
name of Stahlheim has been given. Hayange and 
Joeuf are within six miles distance from the French 
town of Briey, which gives its name to the northern 
mineral basin, where the mining is most actively 
carried on, the ore being got from outcrop and 
shallow level workings, while the deeper portions of the 
formation to the westward have been most thoroughly 
and systematically investigated by deep borings as 
a preliminary to shaft sinking, which is now bein 
carried out on a very extensive scale. The area so prove 
is about 120 square miles, the principal deposit being the 
so-called grey bed—mine grise—which is a greenish-grey 
oolitic rock, ranging from 35 to 42 per cent. in iron, with 
0°9 per cent. phosphorus, 7 to 15 per cent. lime, 5 to 7 
per cent. silica, but in addition to this there are others, 
known as the yellow, red, and black beds. which, 
although leaner and more silicious, are of value for flux- 


ing the more calcareous grey bed. The latter varies from | P 


7ft. to 25ft. in thickness, and in the deep-seated region 
has been proved at depths varying from 250ft. to 850ft. 
below the surface, and is computed to contain about 
2000 million tons, of which one-halfmay be considered as 
available for the use of the ironworks. Under present 
conditions, the ore, which is practically self-fluxing, is 
delivered to the furnaces at about 2s. per ton, but the 
cost of coke is high, as it is delivered from Westphalia by 
railway. It is burdened with 8s. 6d. per ton for freight, 
a condition which will account for the persistent demand 
made by the Westphalian colliery proprietors for the 
canalisation and improvement of the lower course of 
the Moselle in order to obtain cheap water carriage. On 
the French side, outlets to the west and north are being 
sought in the Scheldt and Meuse and Chien Canals. 
The latter stream, flowing from Longwy through Mont- 
medy to the Meuse near Sedan, will when made navigable 
carry one million tons of heavy goods in the first year. 
‘Owing to the large extent of the establishments to be 
visited, and the small time available, the blast furnace 
plant at Hayange was not examined, the attention of the 
visitors being principally directed to the steel works and 
rolling mills. The former contain six basic Bessemer 
converters grouped in pairs, each pair having a ladle 
crane and semicircular ingot pit, with the usual outside 
ingot stripping cranes in common. These are arranged 
in one line at the head of the building containing the 
mills, which is of unusually large dimensions, and is 
entirely covered by a series of ridge-and-furrow roofs 


‘ carried on tapered lattice work pillars, forming nineteen 


po bays of six and eight metres span, the connecting 
ongitudinal girders forming the tracks, a series of electric 
cranes traversing the shed and affording a ready means 
of communication in either direction. The ground so 
coyered is nearly square in form, and has an area of six 
hectares, or nearly 14} acres, or about double the space 
given to the Palace of Mines and Metallurgy on the 


Champ de Mars. Within it are contained the whole of 
the re-heating plant, mills, shears, finishing machines, 
stores for finished goods, railway shipping sidings, roll 
park and turnery, arranged with a lavish amount of space 
room, and well-lighted and ventilated, while completely 
protected from the weather. The converters, which are 
supplied with metal for the blast furnaces through a 
mixer, take 13-ton charges, which are cast into four ingots 
of the standard weight of about 3 tons. These, when 
cast and stripped, are conveyed by a 6-ton hauling 
crane to the soaking pits, where the heat is equalised, 
after which they are delivered to the cogging mill and 
roughed down to blooms, and, if necessary, sheared, the 
latter operation being performed by a direct-acting steam 
hydraulic shearing machine of the well-known form made 
by Brener Schuchmacher and Co., of Kalk, whichis almost 
exclusively used throughout the whole of Messrs. de 
Wendel’s works. The cogged ingots are conveyed on a 
crosshead line by counterbalanced carriers of a special 
form swung to a large central heating furnace of the 
Siemens regenerative form, with a long bed and four 
working doors on either side, the ingots being charged 
and drawn on the opposite sides across the bed. The 
heating furnace is so placed as to command the whole of 
the finishing bar mills which are arranged in a single line 
across the shop. They are of the ordinary two-high class 
mill-reversing engines of a type familiar in this country, 
with hydraulic side traversing gear and steam-driven five- 
roller trains, and as such calling for no special remark. 
What is, however, of interest is the liberal manner in 
which the plant has been designed, the mills and their 
engines being so arranged as to meet sudden demands for 
very rare sections without having to stop for changing 
rolls, 7.¢., separate mills are kept ready for each class of 
work, so that the stuff can be transferred from one 
to the other as required without delay. An example 
of this flexibility in working was given to the 
visitors who during the short period of their visit saw 
joists about 15in. deep, wire billets, and medium-sized 
angle bars rolled successively by the same set of men in 
the different works. In the delivery of the bars to the 
finishing and inspecting benches, roller trains are used, 
having cylindrical rolls with a semicircular furrow on 
either side whereby motion is received from a rapidly- 
running wire rope below. . At the delivery end a short 
hydraulic lift is placed—with a weighing machine 
attached—so that every bar is marked with its weight 
before being lifted to the delivery bench. When a 
sufficient number of bars—eight or ten—are added to the 
pile, they are gripped at the ends by hooks attached to a 
chain sling on an electric transverse and carried away 
and deported in the railway wagon without any inter- 
mediate handling. 

From Hayange the train was again taken passing back 
over some of the ‘ground traversed in the moving to the 
work at Joeuf. This establishment is situated just within 
the French frontier at the mouth of a narrow valley, the 
site being more contracted. There are six blast furnaces, 
of which five were in blast, and the sixth was receiving 
a new hearth and boshes. One of them has been blown 
continuously for seventeen years. The furnaces are 24in. 
high, with four Cowper stoves of the tall and somewhat 
narrow shape commonly used in France. They have 
eight tuyeres, of which two or three are blind, and the 
outer walls for the boshes down are heavily cooled by 
flowing water, but no water plates are built into the 
furnaces. With a blast pressure of 8in. of mercury, the 
output is about 120 tons daily from « burden yielding 
34 per cent. made up of the local ore, with some 
manganiferous additions. The coke consumption 
averages 1150 per 1000 kilos., or 23 cwt. per ton. The 
blowing-engine house contains a highly diversified collec- 
tion of engines supplied at different times as required by 
the extension of the work from 1884 to the present time. 
All are of the twin- vertical type, but gradually 
increasing in dimensions, the earlier ones being made 
by Schneider and Co. and De Wendel and Co., and 
the latest by the Bayenthal Company, Cologne, and 
Hick, Hargreaves, and Co., of Bolton. The aggregate 
ower is about 2500 horse- power. In the same 
building, but in a separate room, is placed a remarkably 
fine twin compound vertical engine of 1500 horse-power 
supplying blast to the converters at 30 Ib. pressure, and 
provision has been made for duplicating it. The six con- 
verters are generally similar in character and arrange- 
ments to those at Hayange, as are also the mills, except 
that the work, being. mostly of a smaller class, 
smaller ingots are used, and the re-heating is done in coal- 
fired furnaces of. a modified Bicheroux type with closed 
ashpits, and a blast under the grate supplied from a pair 
of fans about 4ft. in diameter, driven by a high-speed 
engine. <A water-tube boiler is attached to the flue end 
to utilise some of the waste heat. The mills were prin- 
cipally employed on rails of about 70 Ib., which are rolled 
and cut to 18-metre lengths. The most interesting 
feature at these works is, however, a new Belgian wire 
mill, made up of a combination of a three-length rough- 
ing mill with eight stands of foundry rolls, which takes 
ordinary billets and reduces them to fencing wire and 
reels it up almost automatically, being capable of reeling 
up five or six hanks simultaneously, which, however, is 
almost beyond the power of the working staff to keep 
supplied, and therefore usually only two or three reels are 
kept running together. The main train makes about 520 
revolutions per minute, and is driven by a pair of tandem 
compound condensing engines, developing from 1200 to 
1400 horse-power. 4 

The power of this mill may be judged by the following 
figures, giving the output of two turns of eleven hours 
each in one day, 20th February, 1900 :— 


First turn. Second turn. 
Kilos. Kilos 
Billets consumed... ... ... ... 46,700 ... ... 44,800 
Produced wire, first-class .... 42,250 ... ... 40,250 
second-class they 230 
Waste, &c. ... 1,00 


From the rolling ‘iit the party proceeded to the 


Chateau de Joeuf, which is most charmingly situated 
on a wooded height above the works, commanding a 
prospect of the neighbouring hills and some of the new 
deep mines in process of development in the Basin of 


Brily, where they were most hospitably entertained by’ 


Messrs. De Wendel. In acknowledging the speech of 
Mr. Martin, thanking him in the name of the members 
present for the kindness they had received, Mr. De 
Wendel, sen., gave some interesting retrospective par- 
ticulars concerning the development of the works in a 
speech which we reproduce in extenso. 

‘“‘Gentlemen,—In the year 1879, on the occasion of 
the Paris Exhibition, I had the honour of entertainin 
at Hayange a group of members of the Iron and Stee 
Institute. It is a great satisfaction to the members of 
our firm and our collaborators to see twenty years later 
a new party of the Institute coming here again. This 
circumstance leads us to think that the impression of 
your previous visit had not left a bad remembrance on 
your minds. I am” more anxious, however, about the 
present visit. When you came in 1879 our plant was a 
new one. You saw at work fifty puddling furnaces 
fitted with mechanical puddlers, with a production of 
400 tons of puddled bars in twenty-four hours. The 
rolling mill department was fitted with the reversing 
engines then recently introduced by your celebrated 
Ramsbottom. In fact, the plant was quite new, but its 
life, if happy, was short. I believe, gentlemen, that in 
1879 you came here to render the funeral duties to 
puddled iron. In fact, during the following year the 
— of our very lamented colleague and friend 

homas came to overturn all that we had previously 
done. We were obliged to build immediately the steel 
works at Hayange and Joeuf, from which you will con- 
clude that the steel works are twenty years old, and 
rather antiquated, and do not offer anything new to 
members who are specially connected with the Thomas 
process. This morning, ‘however, you have inspected 
at Hayange a rolling- mill department fitted with 
more modern appliances, allowing rails, sleepers, and 
every section of structural iron to be rolled without the 
loss of time required for changing rolls or requiring a 
diminution in the producing power of the steel works. 
I hope that this part of your visit may have some 
interest for you, and I conclude by expressing the wish 
that the actual arrival of the members of the Iron and 
Steel Institute will not at the present time announce the 
ending of the Thomas process in the manner that your 
former visit announced the death of puddled iron. I 
express my most fervent wishes for,the welfare of the 
Institute, and my most hearty thark&s to the members 
who have Honoured us with their kind visit and have 
undertaken for it so long a journey.” 

The time agreeably passed at luncheon made consider- 
able inroads on the afternoon hours, and if became 
necessary to take the return train to Ueckinger. On the 
way back another rolling mill at Jamailles was somewhat 
hastily visited. It is generally similar in character to 
that of Joeuf, but mostly devoted to smaller sections, 
the rolling mills being principally of the three-high 
class, but with very special arrangements for working 
at high speeds by reducing the intermediate handling as 
much as possible. The total production of these works 
averages about 100,000 tons annually of bars of the most 
diversified sections. From Jamailles the party returned 
by train to Metz, and thence dispersed, some going east- 
ward, the larger part returning directly to Paris, and 
others by a more circuitous northern route. The meet- 
ing came to an end, as it began, under the most favourable 
conditions as to weather, and must be characterised as in 
every way pleasant and successful. 


THE ST. CHAMOND EXCURSION, 

Asout twenty members of the Iron and Steel Institute 
availed themselves of the invitation presented by the 
Compagnie des Forges et Aciéries de la Marine to 
visit their works at St. Chamond, and leaving the Gare 


de Lyon on Thursday evening, Sept. 20th, the paity reached. 


St. Etienne the following morning, when they proceeded to 
St. Chamond. They were received by M. A. de Mont- 
olfier, the general director of the company, who con- 
Socied them to the works, and after the members had 
been introduced to the company’s engineers, they were 
shown over the various departments. The chief produce- 
tions at the St. Chamond Works are guns and armour 
plates and wagon tires, while a good deal is done in boiier 
work and in the rolling of sheets. The company pos- 
sesses three other works in the basin of the Loire—the 
Assailly Works, which make a speciality of tool steel, 
springs, and thin sheets; the Rive de Gier Works, where 
axles and tires are manufactured, as well as a good deal 
of naval constructive material; and the Givors Works, 
which are temporarily closed. It also has collieries in 
the Loire, as well as iron ore mines in Sardinia and 
Spain, and has acquired concessions in the Briey district 
in the Meurthe-et-Moselle, where extensive deposits of 
iron ore have recently been discovered. During the past 
few years the company has been extending its works 
largely at Boucau, near Bayonne, and has laid down mills 
for producing rails, steel sleepers and girders; the situation 
being particularly favourable, not only for obtainin 
cheap raw material, but also for exporting rails and stee 
sections under the best possible conditions. With its 
five works, its blast furnaces, collieries, and iron ore 
mines, the Aciéries de la Marine is admirably situated 
for turning out all classes of war and railway material. 

It is now a matter of history that the first armour 
plate ever manufactured came from St. Chamond, which 
was able to preserve a monopoly of this branch of the 
industry by the process of tempering the plates, which 
was unknown to its competitors. Iron then gave way to 
steel in the construction of armour plates, when the com- 
pany had a great deal of success with its chrome-nickel 
steel, and it still manufactures plates on this system, as 


well as the Harvey and Krupp plates. The steel is cast - 


in 80-ton ingots. The visitors were able to see one of 
these under a 100-ton hammer, and another under a 6000- 
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ton hydraulic press, while smaller hammers were shown 
at work on 5-ton and 8-ton ingots for gun tubes and other 
purposes. No less interesting are the two shops for 
cutting and planing armour plates. The first of these 
contains a splendid collection of heavy planing tools, 
some of them supplied by Thomas Shanks and Co., of 
Johnstone, and others are either manufactured at the 
St. Chamond Works, or are obtained from firms like 
Biétrix, Nicolet, et Cie., of St. Etienne. We also noticed 
aplaning tool by Schneider et Cie., of Creusot, consisting of 
along heavy arm pivoted at one end, and the other 
running freely on a carriage whick moved along a worm 
shaft. As the carriage moves along from one end of the 
shaft to the other the arm describes an arc, and by fixing 
the tool underneath the arm, any radius of cut can be 
obtained with absolute accuracy. The ends of some of the 
armour plates were being cut off by circular saws carrying a 
number of small cutting tools, the rate of cutting a 6in. 
plate being from 8}in. to 4in..an hour. As the 
plates are cut and planed dry the operation is 
necessarily slow. In the adjoining shop the visitors 
saw the drilling and mane of plates, all of this 
being done by tools operated by small electric motors, 
and two conical trunks for ships’ barbettes were shown 
in course of riveting. The trunks are — in pits with 
the small ends downwards, and are held in a vertical 
position by a sort of gantry resting on two walls of 
masonry. They are riveted by electric machines. A 

ood deal of work was being done in the department, and 
fotction were under construction for the Dupetit 
Thouars. Around this shop are galleries containing a 
fine lot of machine tools, which were running upon a 
variety of work, such as cutting gears, boring cylinders, 
and planing gun breeches. Here, again, we noticed that 
British, American, and French machine tool firms had all 
been brought under contribution. In the other shops 
the visitors were able to see a lathe turning a 40-ton 
roll for armour plates, finished gun tubes and carriages, 
and yet another lot of heavy planing machines for armour 
plates. Then the visitors were shown the casting of a 
61 -ton ingot, and afterwards witnessed the temper- 
ing of a cemented armour plate, which was placed 
horizontally over a tubular frame and another similar 
frame drawn over it, so that the water was directed above 
and below the plate ina spray. In an adjoining shop a 
bent plate was taken out of the furnace and lowered 
vertically into the tempering bath. Here also were two 
hydraulic presses, one of 2500 tons for bending armour 
plates, and another of 8500 tons for finishing them after 
tempering. The visitors then witnessed the rolling of an 
armour plate and the rolling of wagon tires, this last opera- 
tion being done by machines which have been in service 
for about forty-five years. These machines are just like 
those now in use in all tire mills. The disc from which the 
tire is to be rolled rests on two loose pulleys or wheels, and 
the roll, passing through the centre of the disc, gives it a 
very rapid rotary movement, and when rolled out to a 
certain size it is put on toa second machine. The wheels 
against which the tire has rested have finished it off with 
a flange, and it is then put on a hydraulic frame for 
pressing out the inside groove. Adjoining the tire shop 
is a new rolling mill under construction with two pairs of 
rolls, one for armour plates and the other for sheets. 
The armour plate rolls have a length of 15ft., and will 
take an ingot of 60 tons. The sheet rolls are 11ft. 3in. 
long. They will be driven by engines of 8000 horse-power. 
The mills have been supplied by the German firm, 
Wetter am Ruhr. The last shop visited was one in 
which the visitors witnessed the tempering of a 12in. gun 
tube. This is drawn out of a six-hearth furnace at the 
end of a pit about 70ft. deep, and is conveyed by a crane 
to ~‘ other end of the pit and lowered into the tempering 
well. 

The members were entertained to luncheon by M. de 
Montgolfier, who had also invited some French engineers 
and ironmasters, among whom were M. Arbel, of Rive de 
Gier, and M. Lacombe. M. Montgolfier welcomed the 
members of the Iron and Steel Institute, and said that 
the district they had come to see was i 'y inter- 
esting to English engineers for several reasons, as it was 
not only a ; centre of metallurgical production, but 
the first railway opened to the public in France was laid 
down between St. Etienne and St. Chamond, and this 
suggested to him a comparison between the work done by 
the English and French engineers, who had both been 
working upon somewhat parallel lines. If Robert 
Stevenson invented the railway, Seguin made the loco- 
motive practicable with his fire-tube boiler. Bourdon 
and Nasmyth had also arrived at the same results with 
the steam hammer. M. de Montgolfier further alluded 
to the work done by English metallurgists in creating the 
iron and steel industries in the Loire. They were the 
brothers Charles and William Jackson, who, while at the 
head of the Assailly Works, revealed the secret of 
crucible steel which had been jealously preserved in 
England. The first blast furnace was erected at Terre- 
noire, when the blast was produced by one of Watt’s 
engines purchased at Marseilles. Beside this blast 
furnace was erected the first puddling furnace, and the 
first puddlers were Englishmen, whose muscular force 
astonished the French. England had thus done a great 
deal for the iron-making industry in the South of France, 
and it was with a recollection of their services that 
M. de Montgolfier was always ready to extend a hearty 
welcome to representatives of the English industry. Mr. 
Pye Smith and Mr. Maw replied to M. de Montgolfier 
thanking him warmly for the courteous way in which he 
had received them. 

In the afternoon the members visited the firing ground 
just outside of St. Chamond belonging to the company, 
where they witnessed trials of two 8in. field guns con- 
structed at the works upon the plans of MM. Darmancier 
et Dalzon. In the older type of gun the recoiling gear is 


contained in the carriage, but in the new quick-firing 
“ee it is placed underneath the gun and is to a 
arge extent independent of the carriage. Ten rounds 
m this gun in thirty seconds, and on 


were fired fro 


the cessation of firing the gun was perfectly cool 
except at the muzzle, where there was a slight rise 
in the temperature. The shots were directed at an 
earth butt at a distance of about 250ft. The gun did 
not vary in elevation, but there was an appreciable 
movement horizontally. The carriage of the older type 
of gun recoiled a few inches and necessitated aiming after 
each discharge. Being of simpler construction, however, 
it seems capable of oe much rougher usage. 
The trials terminated by firing a few shells from a 4in. 
mortar, and the visitors then inspected the various 
pieces of artillery on the ground, among them being a 
27 cm. battery gun, of which a new model has recently 
been constructed. The muzzle — of the new gun 
is 800 metres—seconds. This splendid artillery fully 
upholds the reputation of the St. Chamond Works, 
which, we hear, have been very busy in this department, 
and have supplied a large number of battery and field 
guns to Russia and Japan. f 


WAR MATERIAL AT THE PARIS EXHIBITION. 
No. III. 

Tue following article gives somewhat in catalogue form 
a general account of the displays of various Governments 
and firms at the Paris Exhibition. Although necessarily 
brief, it will be found useful for reference. 

Marrel Fréres.—This establishment was founded in 
1851. The factories of Rive-de-Gier, Capelette, Mar- 
seille, and Etaings constitute the works of the firm. Their 
exhibits includes anchors, projectiles, steel gun tubes, &c., 
and armour plates. The following are remarkable 
samples. Test plate for the armoured cruiser Gueydon 
tested at Gavre on January 6th, 1899, 30mm. (11-8in.) thick. 
It was attacked by five chrome steel projectiles of 14 kilos. 
(81 Ib.) weight, and 182 m. velocity, forming a group 
of indents about 1 calibre distance apart. This was 
completely defeated, the verdict being ‘‘ superieure.” An 
extra soft plate for the Suffren, 66 mm. thick, which was 
fired at by five projectiles from a 164 mm. (6°46in.) gun 
on March Br, 1900, the striking velocity being 
148 m. (485°6 foot-seconds). This attack was defeated 
and no cracks made. The verdict was “‘ excellente.” There 
are also plates for the Montcalm, 119 mm. thick, 
tested January 9th, 1900, and for the Henry IV. a 
cemented plate 207 mm., (8°1lin.) thick attacked on 
December 16th, 1898, by three chrome steel projectiles, 
194 mm. (7°64in.) calibre with velocities of 583, 653, and 
710m. (1913, 2142, and 2329 foot-seconds). This was 
designated ‘excellente.” These plates are in the 
metallurgical section. 

Jacob Holtzer and Co.—The “ Aciéries d’Unieux ” 
Hauts Fourneaux de Ria were founded in 1829 by Jacob 
Holtzer, and remained for some time a family business. 
In late years the establishment has grown, till it now 
produces over 6300 tons of products in the year. The firm 
has acquired in the Eastern Pyrenees such important 
concessions of spathic iron and other ores as to be inde- 
pendent of other supplies. Besides the production of 
steel tools, springs, and wolfram and chrome steel, war 
material is produced, such as swords, bayonets, and other 
‘“‘armes blanches,” besides tubes, trunnion hoops, and 
elements of guns and armour-piercing projectiles. It is 
the last product that is best known, Holtzer projectiles 
having more nearly attained to the position of a standard 
projectile for all nations than any others. At the present 
moment they have been supplied so widely for experi- 
ments in America and England, as well as on the 
Continent, that they furnish a sort of standard for com- 
parison of other shot. MHoltzer exhibits what have 
become rare, namely, projectiles which have been fired 
at armour, viz. (1) a 42 cm. (16°5in.) projectile which has 
remained entire after impact against steel; this claims to 
be the only projectile of this calibre which has thus been 
recovered unbroken. (2) A 832 cm. (12°6in.) shell of 
chrome steel which has passed normally through a 30 cm. 
(11°8in.) steel plate. (3) A 27 cm. (10°6in.) chrome steel 
shell which has passed normally through a 25 cm. 
(9°84in.) steel plate. (4) A shell of 240m. (9°15in.) which 
has passed through a Harvey plate 25 cm. (9°84in.) thick 
at 18deg. (5) Two shells of 164°7 (6°46in.) which have 
passed through Harvey plates 25 cm. thick (9°84in.) at 
18deg. (6) A shell of 164°7 m. (6:5in.) which has perforated 
an ordinary steel plate 25 cm. (9°84in.) thick at 18 deg. 
Some capped projectiles are also exhibited. There are 
also steel plates for protection of various fighting 
elements of men-of-war, for example, one 72 mm. (2°83in.) 
thick for gun shields of the Formidable and Admiral 
Baudin, and 30 and 12 mm. for light shields on board the 
Jeanne d’Are. Torpedo plates are also exhibited 
Holtzer and Co. has also developed a manufacture of 
chrome steel. 

Firminy.—The Société des Aciéries et Forges de 
Firminy (Loire) was founded in 1854, and soon developed 
rapidly as the Sociéte F. F. Verdié et Cie. Siemens- 
Martin and Bessemer processes were introduced. In 
1877-78 the products had grown to 27,000 tons. Steel 
ingots of from 40 to 50 tons were made in 1880. Passing 
to war materials, we find steel hoops, tubes, and elements 
of guns and armour-piercing projectiles. Among the 
exhibits of various special steels, springs and tools, are 
gun tubes, trunnion hoops, jacket and armour-piercing 
shells—among them two recovered after firing. 

Austria, Skoda.—The Skoda Works—Société Anonyme, 
Pilsen—were established in 1859, by Count de Wald- 
stein, at the eastern end of the town of Pilsen. M. le 
Chevalier de Skoda became director in 1866, and after 
three months, proprietor. There were then but 150 
workmen. In 1871, 1884, and 1886, great additions were 
made. At present 250 technical and commercial em- 
ployés and about 8500 workmen are employed. The 
steel works turn out stern posts up to 54 ton 
in weight, screws, elements of ship structure, and guns, 
anchors, and armour plates for cupolas, gun carriages and 


mountings, conning towers, guns and mortars from 87 to 
240 mm. calibre, and projectiles. Among the exhibits 
are a light turret top that had been fired at and com- 
pletely defeated attack; a siege mortar with light iron 
platform, and mountain guns. There is also a 66 mm. 
quick-fire piece, 60 calibres in length, mounted in a cradle 
and revolving on a central pivot. 

Jos. Schaller, Vienna, exhibits a mountain equipment and 
field forges. The Non-Inflammable Wood Company has an 
exhibit with samples of wood subjected to its process, 
which consists in replacing the volatile and resinous sub- 
stances in the wood by a non-inflammable chemical solu- 
tion, which is forced in under hydraulic pressure. Wood 
thus treated is found to be non-inflammable, and it is stated 
that it retains this property. Besides ships, many national 
and public buildings have this wood used more or less in 
them, including Windsor Castle, the British Museum, 
Crystal Palace, &c. 

In the Palais des Armées de Terre et de Mer are also the 
following French exhibits:—The Société Metallurgique 
de l’Ariege exhibits elements of guns, tubes, &c., and pro- 
jectiles; the Société des Fonderies de, Cuivre de Lyon, 
Macon, and Paris, projectiles ; the Ateliers de Fourcham- 
bault, Magnard, et Cie., gun carriages and projectiles ; 
the Société Anonyme des Hauts-Fourneaux, Forges and 
Aciéries de Dessain, &c., springs, &c.; the Société Metal- 
lurgique de Montbard, projectiles; the Fonderies et 
Laminoirs de Biache St. Vaast, tubes and projectiles ; 
Brunon et Valette, Rive de Gier, projectiles and tubes; 
Compegnte Frangaise des Metaux, brass and nickel for 
small arm ammunition; Boutiny et Cie. 4 Messempie 
Carignan, projectiles. 

In the Metallurgical Department are also :—The 
Société Aug. Delattre et Cie., projectiles; Forges et 
Aciéries du Chambon Feugerolles, Claudinon et Cie., 
gun tubes and projectiles; Société Anonyme des Forges 
and Fonderies de Montataire, steel for torpedoes, &c.; 
Société Anonyme des Hauts Fourneaux de Maubeuge, 
projectiles ; Société de Montbard, projec- 
tiles ; Com ie Francaise des Metaux, projectiles, &c. 
(second exhibit) Forges and Aciéries de St. Etienne, 
projectiles, plates, elements of guns; Fonderies et 
Laminoirs de Biache St. Vaast, projectiles, propeller 
blades (second exhibit); Cie. des Forges Aciéries de la 
Marine Boucau, projectiles; Aciéries de la Marine Usine 
d’Assailly, projectiles and ingots for guns; Brunon et 
Valette, projectiles (second exhibit). 

The Russian Imperial navy exhibit.—This exhibit 
is representative of the Government works at Cron- 
stadt, St. Petersburg, and elsewhere, consisting of 
models of work turned out by the Government esta- 
blishments. A list is furnished of the Russian navy 
showing that nearly all vessels have been built at Nico- 
laief, Sebastopol, or St. Petersburg. The exceptions are 
chiefly the vessels now building at Philadelphia, Toulon 
Havre, Stettin, &c. It is considered that the Govern- 
ment is now completely independent of outside assist- 
ance, although the cost of home construction has hitherto 
been higher than if executed elsewhere. Among the 
numerous ship models, the most interesting are the 
armoured cruiser Gromoboi, now building at St. Peters- 
burg, and the Borodino—battleship—building at St. 
Petersburg. The grouping of the armament of the latter 
is rather French, although the masts and tops are more 
like those of British vessels, and the funnels are not of 
the remarkable short type peculiar to French vessels. 
It is impossible to see the interior and trace the armour 
of the Gromoboi, but the model suggests a resemblance to 
the Rossia. An armour plate is exhibited, 6ft. by 4ft. 
by ljin. It had been attacked by a 75 mm. with 
armour-piercing projectiles, with a striking velocity of 
880 foot-seconds. We must protest here against paintin 
armour plates black with scarlet paint over the inden 
and fractured parts. It must be a very simple kind of 
civilian mind that takes pleasure in a black plate suffer- 
ing from blood-red wounds, and it tends to conceal the 
character of the metal, and is not, we think, worthy of a 
Russian ordnance exhibit. From the Oboukhoff Works, 
St. Petersburg, are exhibited excellent guns and mount- 
ings, including an 8in. 8.8. gun 45 calibres long. There 
were also torpedoes. 

Belgium.—The Liége makers occupy a special pavilion 
containing a very fine collection of small arms and 
ammunition, both military and sporting, exhibited by 
Lugoise, Aug. Francotte and Co., Pieper, F. Drissen, 
F. Courally, Rinkin and Co. 

The United States Navy Department exhibits a very 
fine collection of models of ships, including the Charleston, 
Newark, Boston, Miantonomoh, Yorktown, Oregon, Kear- 
sarge, Iowa, New York, Texas, Illinois, Nashville, 
Olympia, Atalanta, Columbia, Monterey, Alabama, 
Wisconsin, Maine, Baltimore, &c. 

The Bethlehem Steel Company exhibits photographs of 
various products. 

Germany.—F. Schichau, Elbing, Dansig, exhibits 
models of ships constructed for the German Navy, 
including the Kaiser Barbarossa, and also some war 
material. 

Vulcan Works, Stettin, exhibit models of ships, in- 
cluding the Ting Yuen and an interesting model of the 
me Gabriel, the ship of Vasco de Gama, the discoverer of 

ndia. 

Polte, Magdeburg, exhibit brass cartridges, &c. 

The Ottoman Empire exhibits a model of a ship and a 
torpedo and twenty-four wax dummies of Turkish officers 
forming a group. The chief point of interest to note 
seems that, let the Koran say what it will, Turkey should 
thus assert that whatever ee ds nations can manufacture, 
she is the maker of images. 

Italy.—Usines et Chantiers Gio Ansaldo and Co.— 
Works at Sampierdarema, Cormigliano Ligure, Sestri 
Ponenti. The first establishment was at Sampierdarema 
in 1846, and in 1883, under Messrs. Bombrini, a great 
development was made, engines being turned out for 
many war vessels, including the Marco Polo, Garibaldi, 
Saint Bon, &c., locomotives being also made. Under the 
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firm Ansaldo great development has taken place in works 
and in shipbuilding. The two most powerful sets of 
engines turned out are those for the Sicilia and Regina 
Margherita. At Sestri Ponenti vessels have been con- 
structed in considerable numbers, including torpedo boats 
and swift steamers, and the notable armoured cruisers 
Garibaldi and Pueyreddon for Argentine, Cristobal Colon 
for Spain, and Garibaldi tor Italy. The locomotives and 
marine engines, and electric machinery works, are made 
at Cornigliano} Ligure. The exhibit of Messrs. Ansaldo 
contains models of the Garibaldi, Liguria, Condor, the 
torpedo boat Minerva, and others. 

Orlando Brothers, shipbuilders, Leghorn, Italy, ex- 
hibit beautiful models of ships, including the Varese— 
armoured cruiser built in seventeen months—Liorna— 
now the General Belgrano—an armoured cruiser for 
Argentine. 

The Fonderia Milanese d’Acciaio, Milan, exhibits pro- 
peller blades and similar steel elements. 

Bruce exhibits an electric signalling balloon. Birming- 
ham Metallic Munitions Company, Birmingham and 
Glasgow, exhibit cartridge cases and projectiles. Nobel 
and Whitehead and Co. each have small exhibits. 


LOCOMOTIVES AT THE PARIS EXHIBITION. 


EXPRESS COMPOUND LOCOMOTIVE, SOUTHERN 
RAILWAY OF ITALY. 

Tue locomotive illustrated in our present number, and 
of which mention has already been made on page 84 of 
the issue of July 27th, presents a remarkable departure 
from the standard practice of the Southern Railways of 
Italy or Adriatic lines of the Strade Ferrate Meridionali. 

Just built by the company’s works at Florence from 


precisely the same mode of running as is done as often 
as not by London suburban tank locomotives with bogies 
situated under their cabs. In place, however, of the 
usual side tanks, the coal bunkers are placed on each 
side of the footplate, not so much for the utilisation by 
adhesion of their variable contents as for the necessities 
of the reversed direction of movement. 

The advantages and disadvantages of running cab 
first, are known to all suburban drivers. In this new 
express engine the admitted objections appear to be very 
fairly overcome in adding slightly to the recognised 
advantages, which may be summarised as, first, un- 
obstructed view of the road in front; and, secondly, 
avoidance of exhaust steam and smoke in the driver's 
view causing, besides, frequent blurring of the cab windows, 
to which points gained may be added that of direct, 
instead of return, draught through the tubes, one con- 
sequence thereof being less smoke in the cab when the 
steam is cut off. Moreover, the driver’s convenience— 
of which engineers appear yearly to recognise more and 
more the importance—is increased by removing him from 
the hot boiler away from the movements and dusty 
work of the fireman beneath his eyes, and placing all 
which concerns his duties in the bay formed by the prow 
of the cab in front where he can give undivided attention 
to the look-out. 

This arrangement, giving more responsibility to the 
fireman in his charge of the boiler, might seem to prevent 


the latter from aiding the driver so well between times 
as he generally does, but this is again set off by the fact 
that the fireman and the driver can from their places see 
the full breadth of the way in front, besides each one 
having free to himself the entire width of the footplate at 
his own.end, while the fireman has less distance to go 


and no turn to make in firing. 


beneath the bogie tires, or about 4 per cent. more 
than with six-coupled express engines of standard Italian 


type. 

There are four cylinders—two high-pressure on one 
side and two low-pressure on the other—so that one each 
of the high-pressure and low-pressure is lodged within 


coupled to the opposite end of the other high-pressure 
cylinder by crossed steam passages, one piston valve 

laced between the two cylinders distributing steam to 

oth. The low-pressure group is arranged identically, 
each pair of cylinders maintaining the same relative 
independence that is generally only obtained by the use 
of four valves. The piston valves are situated above the 
outside cylinders and worked by Walschaert valve gears. 

The boiler steam pipe is fixed obliquely across the 
smoke-box forwards to the high-pressure valve chest, the 
exhaust from which is carried round the smoke-box in a 
horseshoe bend to the receiver. A small live-steam pipe 
—1l,j;in. diameter inside—from the dome follows the 
course of the boiler dry pipe through the smoke-box, and 
then, coming outside, is screwed to the base of the exten- 
sion valve-rod guide on the high-pressure valve. 

The extension valve-rod has a flat surface along a part 
of its length equal to a little more than the maximum 
travel of the valve, and is itself surrounded by a hollow 
rod or tube with a slot in its top edge jin. shorter than 
the maximum valve travel, and it is between these two 
rods that the live steam passes into the exhaust of the high- 
pressure valve chest, and thence to the receiver and low- 
pressure cylinders whenever the position of the valves is 
such that the low-pressure cylinders must make the 
initial movement. If, on the contrary, a high-pressure 
port is open to steam, then the entrance to the valve 


Fixing Firebox to Frames 


chest is blocked by one or the other of the steam- 
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the plans of Signor Plancher, assistant chief engineer 
of rolling stock, it is intended for conducting a service of 
trains of 260 tons net weight, and ordinarily composed of 
six vestibule cars and a luggage van, at speeds averaging 
fifty miles per hour. 

With the view of obtaining a grate area in proportion to 
a very large boiler the fire-box was planned to stand 
above the frames, and the boiler was kept low by making 
the grate a level one. As this meant more difficulty in 
maintaining an even fire under the brick arch, the grate 
was given in width what is now obtained in fire-boxes by 
length, and as a consequence the six-coupled drivers 
had all to be placed where their restrictive limits 
were of no moment, underneath the boiler. To shorten 
the total length of the engine the space beneath the 
fire-box, usually taken up in modern locomotives by a 
single bearing wheel, was very conveniently employed 
for a long wheel-base bogie, and that, too, without reliev- 
ing the nearest coupled wheels, in spite of their close 
| ee of the weight required for adhesion. The 


‘standing: the 


—_ thus placed required for safe running the chimney 
of the locomotive to become the trailing end—or 
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Section AB. 


DETAILS OF S8IX-COUPLED EXPRESS LOCOMOTIVE 


The trials so far made have fully satisfied the company 
as to the ease and safety with which the look-out is kept 
for signals, &c., in this way of running the cab. 
cylindrical water reservoir of 3300 gallons capacity re- 
placing the usual tender is coupled up behind the chimney 
end and suffices for the regular runs to be made between 
Milan and Venice, or between Milan, Bologna, and 
Porretta, taking water once en route. 

So planned the grate area obtained with a short fire- 
box is 82°2 square feet, but the heating surface, with 
smooth tubes, is only 1798 square feet; this heating 
surface is, however, an efficient one with the coal em- 
ployed—Cardiff. 

The boiler has a mean inside diameter of 4ft. 103in., 
and its capacity as a heat reservoir is 236°5 cubic feet, of 
which 81-2 is available for steam. At its lowest part the 
boiler is on a line with the rims of the 6ft. 4jin. driving 
and coupled wheels. The total weight available for 
adhesion is 42:8 tons, evenly distributed between the six- 
coupled wheels through equalising levers, and notwith- 
position of the bogie beneath the fire-box 
only 85 per cent. of the total weight (22‘7 tons) is borne 


tight ends of the hollow piston-rod extension. This 
extension valve supplies live steam to the low-pressure 


A | cylinders so long as the regulator starting valve remains 


open. 

Phe live steam inlet valve is combined with the regu- 
lator. This is of a novel pattern. The regulator-rod 

assing along outside the boiler turns in a closed stud 
sare on the right-hand side of the dome, where a 
squared surface receives a short lever connecting it by 
an articulated rod to the regulator slide. The steam pipe 
inclined seating has two ports, 1jin wide and 1}in. wide, 
besides a short slot ;4in. wide, situated about jin. above 
the centre line of the seating, the latter opening directly 
into a half-round cavity beneath, and in which is fixed 
the live steam pipe of the low-pressure starting appa- 
ratus. The regulator slide is double, one valve sliding 
on the other, the upper one being so barred that it always 
uncovers in starting and re-covers in stopping two narrow 
slots of ;‘sin. and }in. in the face of the loose slide 
beneath it, and which is, in reality, the main valve, 
since it has double the width of the upper slide. 


In operation the regulator works somewhat as follows :— 


the frames. The end of each high-pressure cylinder is — 
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the first }in. of downward movement is confined to the 
top slidé alone in merely uncovering the narrow yin. slot 
already mentioned, leading to the main steam pipe and 
high-pressure cylinders, at the same time as uncovering 
the narrow }in. slot in correspondence with the low- 
, pressure starting apparatus. The two slides, now butting 
together, thenceforth move as one,.and another jin. 
downward movement closes the live steam (L.P.) inlet 
in the seating, but uncovers the ljin. top port of the 
main steam pipe with the broad loose siide, and that, too, 
before the narrow H.P. opening in the same slide has had 
time to get clear of thetop port. In 4in. more travel the 
l}in. lower. port also uncovers to the l}in. slot in 
the loose valve, the double valve continuing to 
act as one ordinary regulator slide. In the return 


movement the first }in. is, of course, lost to the’ 


broad valve, the upper slide only covering up the narrow 
slots in the lower slide by the bars of the top slide, after 
which the two valves again act as one ordinary slide, and 
no steam can enter the starting apparatus in returning 
over the narrow (L.P.) slots in the steam pipe seating. 

A Coale relief valve, connected with the receiver, limits 
the pressure therein to about 67 lb., and an air valve, 
fitted on a branch of the same bracket behind the chimney, 
permits the return of air, and so prevents the production 
of vacuums in the receiver. To obviate a vacuum in 
the boiler dry pipe when the steam is cut off another 
suction or air valve is attached thereto, and mounted in 
front of the chimney. 

Owing to the limited time available before sending the 
engine to Paris cylinder indicator diagrams have not so 
far been taken. The waste room of the steam passages 
has been so arranged as not to exceed the limits generally 
allowed in practice, it being in this case 10 per cent. for 
the high-pressure and 7:5 per cent. for the low-pressure, 
measured directly from the cylinders. 

The varying phases of the distribution will be more 
clearly understood from the following table of the relative 


APPARATUS FOR DRAWING CURVES OF 
MOTION. 


Tur accompanying engraving illustrates a novel and in- 
genious utilisation of an indicator for drawing curves showing 
the motion of the slide valve; that is to say, the automatic 
production of the well-known “graphic oval.” It has been 
invented and patented by Mr. C. T. Crowden, engineer, Motor 
Works, Leamington. This apparatus can be adapted with 
or used in connection with an ordinary steam engine in- 
dicator, and is useful especially with large engines, which are 
built without the possibility of being tried under steam until 
erected on board ship. The apparatus is being made by 
Messrs. McInnes, of Glasgow, who are taking up its manufac- 
ture. 

This apparatus is made in a complete form, or can be con- 
structed to form a part of an ordinary steam or gas engine 
indicator.. The indicator fully reveals what takes place in the 
power cylinder of an engine throughout the whole length of 
its piston stroke. The absolute points of steam admission, 
cut-off, exhaust, and compression, are readily taken off the 
indicator card, but to give the exact positions of the valve or 
valves in relation to the piston, the indicator does not do this 
with precision. It does not give the position of the valve or 
valves at any point during the piston stroke at a glance. In 
designing engines, especially large engines where short con- 
necting and excentric-rods are used, it is usual before con- 
structing such engines to make a model of the valve gear, 
and set out in the drawing-office a motion curve diagram, 
which practically shows the relation of the valve to the piston 
at every point of the stroke. The diagrams set out in the 
drawing-office during the construction of the engine are very 
useful in their way, but they do not give a faithful record of 
what takes place in the engine itself under load when at work 
under ordinary conditions. 

Mr. Crowden takes an ordinary steam engine indicator, 
removes the pressure cock, and substitutes a bracket which 
can be attached to the engine frame. In place of the indi- 
cator piston he substitutes a special piston-rod and spring, 
to which is attached a cord. The paper drum of the instru- 
ment is attached to the crosshead in the usual way, and the 


Phases of Distribution in per cent. of Cylinder_ Piston. Stroke. 


| | 
| In forward gear. | In backward gear. 
| High-pressure, Low-pressure. | High-pressure. Low-pressure. 
1 2 Diff. 1 2 Diff is . 4 Diff. 1 | 2. Diff. 
{| 2268 23-70 | 102 | | | | | | 0-00 
44-56 | 44-51 | 0-05 | 55°60 | 56°16 | 0-56 46-95 46°27 | 0-68 | 56°39 | 57°75 | 1°36 
<*| 61°08 | 62°67 | 1°59 71-26 | 73°16 | 1°87 | 63-35 | 63°35 | — | 71°55 | 73°25 | 1°70 
81°68 | 84°05 | 2°37 | 87°73 | 89°25 | 1:52 ,, 83°43 | 83°26 | 0°17 | 88°35 | 89°03 | 0°68 
| 
. (| 47°69 | 45°93 | 1°76 | 39°48 37°84 | 1-64 | 9 47°28 | 45°76 | 1°52 | 39°42 | 37°55 | 1°87 
| 37-16 | 1-64 | 29-58 | 27-71 | 1°87 38°57 | 36°87 | 1°70 | 30°26 | 27°77 2-49 
25°23 | 23-80 | 1-93 | 16°63 15-10 | 1°58 | 25-89 | 28-36 | 2-03] 17-70 | 15-16 | 2-54 
16°97 | 14°93 | 2°04 | 10°24 | 9°05 | 119 17°14 | 15°33 | 1°81 | 10°86 | 9°16 | 1-70 
7-53 | 611 | 1-42 | 4-01 | 3°56 | 0-45 ” 7°01 | 645 | 0°56) 3°96 | 3-45 | 0°51 
| 
. {| 66°52 | 64°59 | 1°93 | 62°27 | 60°47 | 1°90 | %,, 66°51 | 64°59 | 1°92 | 62°44 | 60°52 | 1°92 
7421 | 72-11 | 2:10 | 73-41 | 70-719 | 3-22 73°92 | 71°84 | 2°08 | 72°23 | 69-97 | 2°26 
2 | 90°39 | 88:7 “65 "95 | 89°65 | 1°30 3%, 4, 55 90°04 | 88°63 | 1°41 | 90°84 | 89°15 | 1-69 
5 | 95°25 | 0-90 | 9-44 95°87 | 057 BR, 95°99 | 95°59 | 0°40 | 96°49 | 95°93 | 0°56 
0-79 | 1-02 | 0-23 | 0-73 | 0:79 | 0-06 ” 0:56 | 0°90 | 0°34] 0°56 | 0°79 | 0-23 
0-44 | 0-61 | 0:17 | 0:34 | 0:56 | ” 17| 0-22 | 
o12 | o14 | 0-2 | 0-13 | 071 | 0-08 
| 0-12 | 0:12 | — | 0°06 | 0:09 | 0°08 


piston movements in the high-pressure and low-pressure 
cylinders in per cent. of their stroke—253in. 
The coupled ends of each group of cylinders are 
arranged thus, for the first: 
Outside cylinder front end + inside cylinder back end 
2 ’ 


and, for the second, 

outside cylinder back end + inside cylinder front end 

Each outside crank is set at 180 deg. to the inside 
crank of the twin cylinder. 

Further particulars of the valve arrangement are, for 
facility of reference, added in with the list of dimensions. 

(To be continued.) 


AMERICAN Coat Exrorts.—Government statistics show that the 
exports of coal from the United States during the year 1900 are 
likely to reach £4,000,000 in value, against £2,000,000 in 1896, and 
£1,200,000 in 1890. The figures of the Treasury Bureau of Statis- 
tics show that the exports of coal from the United States during 
the seven months ending with July, 1900, are 50 per cent. in ex- 
cess of those during the corresponding months of last year, and 
double those of the corresponding months of 1898. In the seven 
months ending with July, 1898, the exports of coal were 2,375,451 
tons ; in the same months of 1899 they were 3,006,082 tons, and 
in the corresponding months of 1900 they were 4,601,755 tons, 
During the period from 1890 to 1900 the exportation of coal from 
the United States has quadrupled, butthe principal growth has been 
in the years 1898, 1899, and 1900. While this growth is observable 
in the exports to all parts of the world, it is especially marked 
with reference to exports to other American countries. ‘To British 
North America, the exports in the seven months of 1898 were 
1,788,398 tons, and in the seven months of 1900 were 3,253,803 
tons. To Mexico the exports in the seven months of 1898 were 
243,938 tons, and in the corresponding months of 1900 they were 
415,834 tons. ‘To Cuba the exports have more than doubled, being 
114,655 tons in the seven months of 1898, and 241,712 tons in the 
seven months of 1900. To Porto Rico the exports increased from 
2621 tons in the seven months of 1898 to 15,313 tons in seven 
months of 1900. To the Hawaiian Islands, the exports of the 
seven months of 1899 were 10,381 tons, and in the corresponding 
months of 1900, 21,001 tons ; thus more than doubling in a single 
year. To the Philippine Islands the exports in the seven months of 
1898 were 4810 tons, and in the seven months of 1900, 41,068 tons, or 
eight times as much in ]900 as in 1898. The experiments with 
American coal which the Europeans have made within the last two 
or three years seem to have proved successful, as the exports to 
Europe, which in the seven months of 1898 amounted to only 
4507 tons, were 278,572 tons in the corresponding months of 1900. 
Of this 187 tons went to the United Kingdom, 4028 tons to 
Germany, 77,407 tons to France, and 196,950 to other European 


countries, 


cord from the cylinder piston is attached to the slide valve 
rod. Attached to the drum is a paper or card marked with 
a centre line. The pencil is held up to the centre line whilst 
the cord is being adjusted to the valve spindle, the paper 


expansion valve curve taken over the main valve slide 
curve. The instrument not only has its uses with steam 
engines, but in almost any class of machine or apparatus 
where one motion is working in relation to another. The 
instrument can readily be set upon a machine, such as a 
printing machine, and the drum cord can be attached to the 
portion that has the largest motion, and the piston spring 
cord attached to that which has the smallest motion. The 
curve on the diagram is the curve of harmonic motion of 
the compound movement. To use theinstrument, first of all 
set up a reducing gear on the engine suitable for the drum 
of the instrument exactly as if an ordinary indicator card 
were to be taken, a similar reducing gear, only smalier, working 
from the valve spindle of the main slide. In the case of an 
expansion slide another reducing gear could be fitted, or one 
reducing gear arranged for both valve spindles. The bracket 
or lower portion of the apparatus is to be attached to the 
engine framing in a suitable position to allow of the cord 
working freely from the valve reducing gear. The indicator 
cocks can be placed at each end of the cylinder, or one cock 
on the indicator pipe should there be one. The indicator 
can be fixed to the cock, and the diagrams can be taken from 
the cylinder in the usual way. After the atmospheric line is 
taken the indicator may be removed from the cylinder, and 
after removing the pressure spring and piston, it can be fitted 
with the piston-rod and spring for the motion curve 
apparatus. It then should sit upon the bracket the same way 
as it was screwed upon the cock of the indicator. The paper 
must then be attached to the drum, the reducing gear lever 
set with a thumb-screw and quadrant in a central position, 
and the cord adjusted until the pencil agrees with the centre 
line on the paper. After these few adjustments are made, 
the reducing gear can be set in motion, and the pencil held up 
on the drum and the diagram taken. On taking the card off 
the drum, we first of all have an indicator card taken from the 
cylinder with its atmospheric line, and a motion-curve 
diagram the same length as the indicator; and we can 
have an expansion slide curve over the two. To 
work the card ten ordinates are erected in the usual way, and 
the pressures scaled off and the horse-power worked out. 
Across the card are projected the steam and exhaust ports 
and a section of slide valve which should be taken from the 
engine itself. The position of the valve or valves at any 
point of the piston stroke will then be seen. Of course, the 
instrument can be used alone with or without using it as an 
indicator. Any form of indicator can be adapted to draw 
motion curves. Any instrument such as McInnes, Richards, 
Dark, Crosby and Tabor’s, &c., can be adapted to drawing 
motion curves. The additional apparatus can be readily 
supplied to fit either of these indicators. The same paper 
can be used as supplied with the indicator, with the exception 
that it would be necessary, first of all, to draw a centre line 
across the paper which forms the basis from which the 
motion curves are taken. In constructing the reducing gear 
it will be necessary to have a stop motion, such as a sector 
and thumb-screw, for securing the reducing gear in a central 
position while the cord of the instrument is being adjusted to 
bring the pencil lever with the centre Jine on the paper drum. 
An example of the curves drawn by the apparatus is given 
below. In the engraving, Ais the indicator drum; B, the 
cord; C, pendulum lever; D, connecting link from crosshead ; 
F, rod for working the pencil; K, link from valve rod to 
pendulum ; E G, cord for working pencil. 


ARMOUR PLATE TRIALS. 


Important developments have followed upon the amalga- 
mation of the ordnance and shipbuilding works of Sir W. G. 
Armstrong, Mitchell, and Co., Limited, and the ordnance 
and tool works of Sir Joseph Whitworth and Oo., Limited, 
and amongst these it has been found necessary to provide 
means for the manufacture of armour plates, not only as a 
new and distinct branch of industrial enterprise, but to meet 
the requirements of the shipbuilding section at the Elswick 
works. After full consideration, and under the advice of 
Sir Andrew Noble, it was found that this could best be 


i 
or 
it 
A 
~ 
F 
B © 


CROWDEN’S 


APPARATUS FOR DRAWING CURVES 


drum cord is attached to the crosshead, and to takeadiagram | done by an enlargement of the Manchester works, and 
the pencil is held up to the paper in the usual way. If the|a couple of years ago plans were prepared for a 
engine is fitted with an expansion valve, the cord can be| very large extension at Openshaw, to be devoted almost 
removed from the main slide to the expansion valve, and the | entirely to the manufacture of armour plates of all thick~ 
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ARMOUR PLATE TRIALS 


nesses to meet service requirements. These new shops— 
which have been erected, and equipped thronghout on the 
most approved modern lines for the special purposes they are 
intended to serve, from the designs and under the direct 
supervision of Mr. Josiah Vavasseur, C.B., director, and 
Mr. J. M. Gledhill, who has charge of the steel works at 
‘ Openshaw—were commenced some eighteen months back, 
and are now nearing completion. They comprise an extensive 
range of shops, planned for dealing with the plates throughout 
all the processes of manufacture in the simplest manner 
possible, in consecutive stages, so as to dispense with re- 
handling, or any backward and forward movement, whichis, of 
course, agreat point in the saving of time and securing economy 
of production. Ata later period we shall be in a position 
to lay before our readers a general description of these works, 
with illustrations of some of the principal shops, and the 
special plant that has been put down. At present we can only 
briefly outline their general features. The first section of the 
works consists of a large casting shop of 100ft. span, with 
shops adjoining containing open-hearth melting furnaces, 
each of 60 tons capacity, the massive ingots produced being 
dealt with by overhead electric cranes, one of 125 and the 
other of 75 tons lifting capacity. The casting and soaking 
pits in this shop are also specially arranged with hydraulic 
apparatus for the rapid handling of the ingots after casting. 
Adjoining this shop is the forge, containing a Whitworth forg- 
ing press capable of exerting a pressure of 12,000 tons, and under 
which the ingots are roughed out preparatory to being passed 
on to the rolling mill, which is of special design, and furnished 
with plant of exceptionally massive construction, the rolls 
being 4ft. diameter and 13ft. 6in. on the face; with 
powerful gear and engines, of the vertical marine type. 
Large gas heating furnaces, with a trolley arrangement, 
adjoin the rolling mill, for re-heating the ingots. The plates, 
after forging, are conveyed on to machines in a further shop, 
for roughing out to size, from which they pass through a 
series of adjoining shops to undergo the various stages of 
treatment. Thence, after passing through other intermediary 
stages, they are received in the bending shop, where a 
hydraulic press of 7500 tons capacity is erected for bending 
the plates to the various required forms. The plates then 
pass on to other shops for the finishing treatment and com- 


pletion to exact sizes, and ultimately into a shop specially 
arranged for erecting the plates into turrets, gun housings, 
casemates, or any other form that may be required. It may 
be added that. the whole of these works are driven by electric 
motors from a central station, and are also electrically 
lighted throughout. 

It is perhaps scarcely necessary te state that it has always 
been a difficult matter, even under old conditions, to 


Armour Plate Trials.—Report on Armstrong, Whitworth, and 


in 


liminary trial at the Government testing station on Whale 
Island, Portsmouth. These plates, one of which with the cor- 
responding projectiles, is shown above, were of the normal sizs for 
trial purposes—viz., 8ft. by 6ft. and 6in. thick, and were installed 
in the frames provided in the proof cells Resistance and 
Thunderer. The trials were conducted under the super- 
intendence of Captain W. H. May, of the Excellent, and 
Lieutenant S. R. Drury-Lowe, R.N., whilst the Admiralty 


Co.’s 6in. Plate, Tested at Whale Island on July 3rd, 1900. 


Thickness of plate 6in. Rounds fired five. Backing, thickness, top and bottom, 3ft. 9in.; centre, 3ft. 8in. Secured by eight bolts. 


| - 
Round. | | Point of striking. Effect on front of plate. Remarks. 
1 | 6in. Q.F. | Holtzer, 100}1b.| 2ft. from right edge, | Penetration, depth 2jin.; size of injury} Projectile broken up |Striking velocity 1998 f.s., 
| 2ft. from bottom | 194in. x 18}in. energy 2768 foot-tons 
2 ” Holtzer, 100 Ib. '2ft. from left edge and) Penetration, depth 2gin.; size of injury| ee we Striking velocity 1974 f.s., 
2ft. from bottom | 23}in. x 14jin. Slight surface crack! energy 2702 foot-tons 
| towards right edge. Piece of projec-| 
tile of round 1 jarred out | 
8 » (2ft. from left edge and! Penctration, depth 2}in.; size of injury) Striking velocity 1970 f.s., 
2ft. from top (1) 12Jin. x 11}in. (2) 23}in. x 18¥in.) energy 2691 foot-tons 
| Further scaling and surface crack to) 
left edge, developed in round 2.) 
Further scaling | 
oF Oe ” » | 2ft. from right edge | Penetration, depth 2§in.; size of injury - ” Striking velocity 2024 f.s., 
| and 2ft. from top 1) 12in. x llin. (2) 20}in. x 18jin. energy 2841 foot-tons 
late bulged. Further scaling) 
on round 3 
5 o ‘ij »» | 8ft. from right edge, | Penetration, depth 2}in.; size of injury) ” ” Striking velocity 2047 f.s., 
4ft. from bottom 21gin. x 18}in. Surface crack up-| energy 2804 foot-tons 
to left upper corner towards) 
0. 3 


meet the high standard armour-plate Py eneseary of the | 
British Admiralty ; but since the advent of Krupp armour, the 
task of meeting requirements has been rendered still more 
severe. To enable them successfully to overcome these difficul- 
ties, Sir W. G. Armstrong, Whitworth, and Co. have from | 
time to time carried out various experiments on lines laid down 
by themselves with the object of producing armour plates 
of the highest quality. arly on in the year they were 
in a position to submit to the Admiralty two 6in. plates, pro- 
duced at their Manchester works by a special process of their 
own. On July 3rd these plates were placed under official pre-_ 


was represented by Lieutenant G. P. Hope, for the Director 
of Naval Ordnance, and Mr. W. E. Smith for the Con- 
structors’ Department. Mr. Saxton Noble (Director) was 
also present on behalf of Elswick, and Mr. J. M. Gledhill 
for the Openshaw works. Five shots were fired at each 
plate with Holtzer armour-piercing shell at the velocities 
laid down for this thickness of plate in cemented steel. Both 
plates defeated all the projectiles, and were pronounced as 
satisfying in every respect the Service requirements. 

Peo table given above is copied from the official report of 
the trials. 
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| 
THE UGANDA RAILWAY. 
| 
| 


At the present moment the railhead of the Uganda 


as has been proved, are perfectly suitable for the growth | water. The water difficulty, therefore, was such as can 
of most British vegetables, but the natives cannot be got | hardly be appreciated in this country. 
to grow them. Naturally the engineers and assistants, 


long enough to grow them for themselves—at all events 
not on a large scale. 


Practically all the food for the 


Railway is somewhere about 440 miles from its starting | Who are continually moving on, do not stay in one place 
point at Kilindini on the Island of Mombassa, Actual | 


operations were commenced in January, 1896, and there- y,aian coolies has to be imported from India. All the 
fore the time already occupied has been four and three- | fosd for the Europeans, saving meat which consists 


quarter years. 


the line will actually be completed, but it is probable | 
reach Lake Victoria Nyanza, gr 


that the rails will 
the ultimate object of the railway, in some fifteen months 
from now. We have been tempted to ask more than | 
once why this railway has progressed so slowly. In- 
deed, this has’ formed the subject of Government 
inquiry, Sir Guilford Molesworth having been sent out 
to report. The explanation is perfectly satisfactory. 
When we come to realise the enormous difficulties, en- 
gineering and climatic, which have had to be surmounted, 
and which are daily being met, the wonder is that the 
line has got so far forward as it has. The accompanying 
map, taken from Sir Guilford Molesworth’s report, 
shows the line of original survey, and the line actualiy 
used. Let us realise and consider what the railway 
actually is, and what working in such a country means. 
First and foremost comes the question of labour. The 
railway passes through country near many parts of which | 


It is almost impossible to say when | of the flesh of bullocks, goats, and sheep, has also 
The food difficulty has been one of 
eat importance, and only second to that of water. The 


to be imported. 


first half of the railway may be said to be very badly 
watered indeed. In places there is absolutely none. 
Only in comparatively few places on the line of route is 
the water supply good and abundant. This happy state 


of affairs exists for the most part only in the high ground. | temporarily stopped all work in their district. 


Fever in the jungle is rife during the rainy seasons. In 
fact, it is met with during that time almost anywhere. 
“ Jiggers”’ are a great pest. They attack black and 
white alike, and if left unattended to produce ulcers, 
| which frequently involve the amputation of one or more 
toes. The European, with his thick leather boots, is less 
liable to these parasites. Of course both these scourges 
are met with—in common with numbers of others—in 
other tropical countries, but they all go to increase the 
difficulties to be contended with. Wild beasts had also 
to be counted upon. At Tsavo two lions practically 
mastered the situation. They ate twenty-seven coolies, 
and until shot by one of the assistant engineers, ey 

e 


According to a section given in Sir Guilford Molesworth’s coolies could not be made to work or even live in their 
report, we have to travel up the line to Tsavo, nearly | district. 


130 miles, before water is “good and abundant.” The 


The engineering difficulties, as may be gathered from 


altitude of this place is 1500ft. Down at the starting | the accompanying profile, which is the latest authenticated 
int of the railway, Kilindini, the well water-is good publication, were very great. Asa rule, no heavier gradient 


ut scanty, and is supplemented by condensers. 


At | than 1} per cent. is made, but gradients for long stretches 


Chamgamwe, just on the mainland, a small supply: of of 1 in 50, which may be considered the ruling gradient, are 
bad water is pumped from a distance of 1} miles. constructed, and are not exceeded where it is possible to 
At Mazeras, 14 miles up the line, the water is bad, | avoid doing so. From its commencement to the Kikuyu 
and has to be pumped from a distance of 3} miles. These escarpment the line has a total rise of something like 


and worse conditions are met with for the first 270 miles. 


| 7700ft., but the line is a long series of ups and downs. 
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there are thickly populated areas. The native races are of 

varying types, but for the most part the men are strong 

and athletic. They would have been perfectly able 

to do any work required of them. They refuse, how- | 
ever, to work. The land under cultivation is very fertile, | 
except during periodical drought, and the women perform 
all the requisite agricultural operations to meet any need | 
for food. The men do nothing but stroll about with a | 
bow and arrow hunting. As to work on such a thing as 

a railway, however, they will have none of it. They have 

enough food ; clothing they consider is barely necessary, 

and costs little or nothing; huts are easily built, and they | 
are perfectly happy in their animal kind of existence. 
We certainly cannot blame them. The result, however, 
has been that all the labour has had to be imported from 
India at great cost. The authorities are under agreement 
with the Indian Government to employ coolies for not 
more than three years at a time; to house them, feed 
them on a stipulated quantity of specified Indian food, 
which must allbe imported ; and to give each man twelve 
rupees a month. There has been a gradual increase iu 
the number of Indians employed on the works. In 1896 
there were 3948; in 1897, 6086; in 1898, 13,003; while | 
last year there were 18,030. This year we understand | 
that this number has been increased to over 20,000. 
Sometimes a small amount of native labour has 
been obtained, but it was of little value, and no! 
dependence could be placed upon it. Even famine 
fails to force the tribes to seek work. Not only this, 
but occasionally the natives have become aggressive, 
and have had to be proceeded against. This sort, 


of thing has, however, been very rare, and has not been a | 


_ stand that it is not of a palatable nature. 


MAP OF UGANDA RAILWAY 


Of course, work tannot be carried on without water, and 
its supply was one of the difficulties first to be sur- 
mounted. It was a difficulty which caused very con- 
siderable delay, and limited the rate of progress. The 
engineers’ strike in this country prevented the delivery 


| of locomotives, and those delivered were not numerous 


enough to meet requirements of transport of material, 
food, and water. 


Several were bought from Indian rail- | greatly exceeded.* 


Between the Kikuyu to the Mau escarpment the line 
again descends to about the 6000ft. level, after more ups 
and downs, and then climbs again to over 8300ft. at the 
Mau summit. Hence to the Victoria Nyanza there 
is a fairly regular fall to a level of about 3800ft.—4500ft. 
in about 90 miles. This is at the average rate of about 
50ft. per mile. In parts, of course, this gradient is 
For the first 14 miles from the coast 


ways, but even with these the numbers were not sufficient | there is a good deal of cultivation, and the work did not 
to meet requirements. Cattle and mules were attacked | offer any very serious difficulty. An arm of the sea had 
fatally by the tsetse fly, which killed them in hundreds. | to be crossed before two miles had been covered, but the 


Hampered in this way, the engineers were never able to 


carry the earthwork far ahead of the point to which the 


rails were laid. Practically speaking, it was only possible 
to complete the earthwork to two or three days in 
advance of the rails, so that earthwork and platelaying 
had to run hand in hand. From where the line stopped 
all stores had to be carried on the heads of porters, who 
had, in addition, to carry their own food, which greatly 
limited their radius of action. The only animals which 
seemed to do even reasonably well were mules, and these 
only live a limited time. Traction engines were tried 
with advantage in places, but they required water, and 
therefore their sphere of usefulness was limited. 


The first 100 miles or so was as bad country for thisas|_ : 
-any. From Mazeras, already mentioned, to Voi, there is | * Perhaps these figures can be brought more forcibly before our readers 


As th =| 
e transla «| been constructed in this country. 


no water at all saving at Maji Chumvi. 
tion of this name is “salt water,” one can readily under- 


line is completed to this point and past, the water is 
rarely used for the locomotives. The scarcity of the 


viaduct offered no special obstacle. From the limit 


| of cultivation, however, to the 120th mile, it is practi- 


cally all desert with dense stunted scrub. A _ peculi- 
arity about this scrub is that two lineal feet of 
straight wood cannot be found anywhere. It is ex- 
tremely difficult to cut through it owing to its density 
and toughness. Moreover, it was found practically im- 
possible to burn it. Asa rule the clearance made was 
over 100ft. wide, and the torn-up scrub was cast away on 
each side of this clearance. 

As a break in the hundred odd miles of desert there is 
one district, that of Ndi, at the 108th mile, where the 


| another sixty miles—reaching the neighbourhood of Dundee—it would 
| full some 1700ft., and still be over 1500ft. higher than any hill in the 


Watita tribe dwell, and here there is a certain amount of 


if we give an approximate equivalent, and suppose the railway to have 
It would reach from the Isle of Wight 


to the extreme North of Scotland. There would be a very nearly con- 


Now that the | tinuous climb right up to the level of Berwick, when the railway would 
be at an elevation of more than double the height of Snowdon. In 


water throughout the distance between Kilindini and | British Isles. Then it would climb again for fifty miles, and on the 


latitude of about Aberdeen it would have gained an elevation not quite 


serious difficulty. But the natives have even gone further | Nyrobi is such that for practicaily the whole distance to | tice as high as Ben Nevis—the highest point in the British Isles. 


than not working on the railway. So lazy are they, that | 
they will not trouble to cultivate food in return for | 


every engine is attached a water tank with a 2200 galion | Then there would be an eighty-mile fall till the end of the line was 


capacity, in addition to tenders which have also been 


which they would be paid. Some parts of the country, ! made to hold a large amount—1400 to 1600 gallons—of | 


reached, and in that time 4400ft. would have been descended—very nearly 
the exact height of Ben Nevis itself This comparison helps, at all events, 
to a better comprehension of the actual line. 
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cultivation. At Tsavo—131 miles—the Tsavo River runs 
into the Sabaki River. The railway crosses the former 
just before its junction with the latter. Here there is 
abundance of water—the only place on the line of 
which this can be said till a height of 5000ft. is arrived at, 
and some 300 miles have been covered. Tsavo is about 
1500ft. above sea level, and the railway descends to it 
from both directions. From this point there is a 1} per 
cent. climb to Mtoto Andei—162 miles—this place being 
at an elevation of about 2500ft. Here there is little 
water in the dry season. The country passed through is 
covered with a. dense thorny jungle full of aloes. 
Onwards to Kibwezi—193 miles—the same sort of 
country is traversed, only, if possible, the jungle is of a 
denser character. The height of Kibwezi above the sea 
level is 2985ft., and the water supply is ample but bad. 
In various parts the soil is so impregnated with saline 
matter that the water is bad for drinking purposes. At 
the 207th mile is Makindo. This is one of the places 
where engines are changed, and is a place of some 
importance. It is 3277ft. above sea level, and is situated 
in a large plane. Its water supply is taken from a stream 
some two miles off. Hence, after a short descent, 
there is a sharp climb for 60 miles without relief. The 
line passes through Simba, Sultan Hamoud, Kiu, where 
the jungle becomes less dense, and Machakos Road, just 
before which place is reached an elevation of 5350ft. is 


attainéd. Machakos Road Station is 274 miles from 
Kilindini. The descent to the Athi River now com- 
mences. This flows at the point where the line crosses 


trade. He advised non-unionists to save further unpleasant- 
ness by at once joining the Union. At the close a deputation 
was appointed to investigate. A resolution was pi 
unanimously not to resume work until the men join; and 
further, to interview every new man taken on before he is 
allowed to work. 

On Monday the Lady Windsor colliers abstained from 
work for the same reason, that there were workmen employed 
who were not members of the Union. In the afternoon the 
colliers held a meeting, and it being announced that the non- 
unionists had then all joined, agreed to resume work on 
Tuesday. 

At the Dare and Park collieries, Rhondda Valley, the pro- 
perty of the Ocean Company, the men, 1500 in number, gave 
in their notices to terminate on account of non-unionists 
being employed. The same course was adopted the same day 
at the Cymmer collieries. It is expected that the vigorous 
action of the unionists will, as far as the Rhondda men are 
concerned, end in making the whole of the colliers members 
of the Federation. 

The action of the Taff Vale railway men, and those of the 
Gneat Eastern, is not unlikely to be widely followed. 

A large meeting of railway men was held in Liverpool on 
Sunday night, when a resolution was passed urging the 
members to ‘strengthen their organisation, as the time had 
arrived when the railway workers of the country should 
demand a just and reasonable living wage. To enable them 
to enforce such demand they must be prepared to approach 
the railway companies in a thoroughly organised body.” 

At Cardiff. a mass meeting of the Taff Vale Railway 
servants was held on Sunday to consider the retention of the 
imported labour on the Taff Vale, notwithstanding the agree- 
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it at an elevation of 4949ft.—a descent of some 400ft. in 
about 30 miles. Here there is an ample supply of water. 
Indeed, from this point onwards there does not appear 
to be any further difficulty for water. The Athi River 
Station is 809 miles from the start, and the next station 
to it further on is Nyrobi. This is intended for the 
central station of the whole line. Here all the repairs, 
which at present are done at Kilindini, will eventually be 
carried out. This place will, so to speak, be the seat of 
government of the line. Already it is of very consider- 
able importance. The chief engineer, Mr. G. White- 
house, and his immediate staff have their permanent 
residences here—and in this connexion we may state 
that it is customary to provide the engineering staff with 
either bungalows or canvas dwellings. 

Nyrobi is 5452ft. above sea-level, and 826 miles from 
the terminus on the Indian Ocean. Port Florence, on 
lake Victoria Nyanza, is 582 miles from this terminus, so 
that Nyrobi is rather over half way. But it is near 
enough to half way to serve its purpose, and is a spot 
which has evidently been extremely well chosen. It 
stands in a large plain of considerable proportions. It is 
ina healthy locality, slight eminences within easy distance 
of the station forming good sites for the bungalows of the 
Europeans. It has an abundant water supply delivered 
by gravity. It is the third engine changing station from 
the coast. The first is Voi, 100 miles from Kilindini; 
the second Makindo, 108 miles from Voi; and the third 
Nyrobi, 117 miles from Makindo—these distances being 
in round numbers. From the 282nd mile into Nyrobi a 
long — of ‘‘ black cotton” soil is passed through, which 
is very closely akin to peat, so that until it was heavily 
ballasted running trains over it during the rainy season 
was difficult. The ordinary soil met with is of a red 
sandy nature. Lava rocks also abound. 

(To be continued.) 


LABOUR TROUBLES. 


Tue long outstanding dispute at the Ferndale collieries, 
caused by the retention of non-unionists amongst the work- 
men, came to a head on Saturday. The menof the Ferndale, 
Tylerstown, and Bodringallt, took action at the beginning of 
September, and put in a month’s notice, in practical expres- 
sion of their objection to work with non-unionists. The 


notice matured on Saturday, and on Monday work was not 
resumed. Over 6000 men are affected. On Monday night a 
mass meeting was held to consider the question. At this it 
was stated that 171 non-unionists were to be found amongst 
a total of 6200. Speeches were delivered by “*‘ Mabon” and | 
D. W. Morgan, the miners’ agents. ‘ Mabon” said that the 
miners’ interests could not properly be protected unless 
all the miners were members. The idea that men 
should be forced to join was painful, but there were many 
reasons why they should join the Federation. They were | 
determined that non-unionists should not be the cause of | 
weakness to the ranks of the unionists. The Federation 
would not grumble at paying the miners for fighting that | 


battle, but what was 10s. a week against 10s. a day, for | 
those were among the best days in the history of the coal | 


ment which was made that all foreigners should be got rid of 
within a month. 

The month had expired, it was stated, on Saturday, and it 
had been found that between 90 and 100 “ blacklegs ” were 
still in the service of the company. The management had 
been interviewed, and the Committee of the men had been 
definitely informed by Mr. Beasley, the general manager, that 
these men would be kept on. 

The meeting on Sunday discussed the decision at length, 
many speakers commenting warmly. The correspondence 
which has passed between Mr. Vassal, the chairman of the 
company, and Mr. Hopwood, the representative of the Board 
of Trade, which was incorporated on the basis of settlement, 
was next dealt with by several persons in the meeting, sur- 
prise being freely expressed that there should be any attempt 
to repudiate the conditions laid down in the agreement. 

At the close a resolution was passed that a mass meeting of 
the men of the Taff Vale, Rhymney, Barry, and Cardiff rail- 
ways should be convened, it being felt that the co-operation 
of the other local railways was necessary in any future 
movement, and that Mr. Bell, the general secretary of the 
Amalgamated Society of Railway Servants, should be asked 
to attend in order to explain the position. 

Mr. Bell, in his report to the annual congress of railwa: 
men, to be held next week at Newcastle-on-Tyne, deals wit 
the Taff Vale strike, characterises as unwise the action of the 
company in refusing to negotiate with the representatives of 
the society, and says it was the work done by Mr. Hopwood, 
of the Board of Trade, in narrowing down the points 
in dispute which resulted in the settlement. After 
referring to Sir W. T. Lewis’s success in getting the com- 
pany to agree to the suggested Conciliation Board, Mr. 
Bell proceeds :—‘ The only way to avoid such disastrous 
disputes in the future is that this Congress should express 
itself on the subject and consider the advisability of 
endeavouring to get an extension of the Conciliation Act in 
order to make it compulsory on all employers, and workmen, 
or their representatives, to meet in conference in order to 
discuss the points in dispute before a strike is allowed to take 
place. If it were then impossible to settle things amicably, 
at any rate the points in dispute would be clear to all con- 
cerned, and to the public. The action of the companies in 
this matter is responsible for any and every attempt we shall 
have to make to bring about legislation to enforce such a 
reasonable proposal.” 

‘“‘ During the course of this dispute the Taff Vale Company 
applied for an injunction to prevent the officials of the 
Society from picketing or causing others so to act, and an 
injunction was also applied for against the Society. The 
injunction was granted against myself and Mr. Holmes, 
organising secretary, and after taking time to consider, the 
Judge also granted the injunction against the Society. This 
decision is being appealed against, for it means that the 
Society may be held responsible for the actions of the 
executive committee and the officers, and that railway com- 
panies may claim damages for any loss sustained through any 
strike. It also vitally affects every trade union in the country. 
It is to be regretted that a strike should have taken place 
without the proper legal notice being given in all cases. 
The company is given an opportunity of legally. proceeding 
against the men, and I personally disagree with such a policy.” 
In conclusion, Mr. Bell refers to the platelayers’ strike on the 
Barry, to moyements amongst the Great Western locomotive 


men, the men of the Great Central Railway, the London and 
North-Western, and the Great Eastern, with the movements 
on foot as regards the last named to bring about an amicable 
arrangement. 

Meetings of Taff Vale men have been held at Merthyr and 
Pontypridd in support of the general policy. This week one 
serious case of assault against a ‘‘ foreigner” by one of the 
Taff Vale men is to be tried, the company prosecuting. 

The platelayers of the Taff have had a concession of 1s. a 
week, in reply to urgent application for an advance. 

Mr. William Collison, secretary of the National Free Labour 
Association, has issued a circular to non-union railway ser- 
vants on the various railway systems throughout the country, 
with the object of preventing strikes and threatened strikes. 
He advocates organisation, and developing the labour that is 
found to be out of sympathy with trade-destroying methods, 
and cites the Shipping Federation successes in proof. He 
advocates also the opening of offices in all railway centres for 
the enrolment of railway men of every grade, the cost to te 
borne pro rata by the railway companies. This, he contends, 
would supply an organised reserve of labour to fall back 
upon. 

a~ the Swansea district an amicable arrangement has been 
brought about at the Duffryn Works with the alleged 
grievance of the engine drivers, a concession having been 
made of 6d. per day advance. 

In connection with the Taff Vale strike several cases of 
intimidation were brought under the notice of the Cardiff 
magistrates on Tuesday, and adjourned. 


DOCKYARD NOTES. 


Txt Europa has been doing trials at Spithead with the 
Boiler Commission on board, the object being to let the 
Commission see what things were like with tubes more of 
less choked and everything in an uncleaned condition. Aftet- 
wards they are to have some experiences in the same ship 
with everything put to rights. Naval engineer officers at 
Portsmouth ror esy that the Commission will probably 
take a spell of holiday after the present experiences. We 
certainly do not envy them. The Europa, which is Mr. 
Allan’s “ H.M.S. Hell,” is a Clydebank ship, and has had in- 
numerable reports floated concerning her. How many of 
them are true is another matter ; it is at any rate worthy of 
note that her sister, the Ariadne, built by the same firm, and 
required to do half-a-knot more, went through her trials and 
the last naval maneuvres without the slightest hitch or 
breakdown of any kind. This makes us sceptical concerning 
some of the Europa tales. 


Tue Niger, torpedo gunboat, is going to Palmer’s Ship- 
building Company to be re-engined and re-boilered. The 
Skipjack, which was treated by the same firm, gained no less 
than three knots in speed in consequence. All this class are 
excellent sea boats, and well worth the expense of recon- 
struction. 


Tue Amphion, which has recently had her rig altered to 
that of the Arethusa, is under orders to leave Plymouth this 
week to replace the Leander—a sister—on the Australian 
station. 


Tue old Iron Duke is to become a training ship fof 
second-class stokers. Much of the trouble with Belleville 
boilers can be traced to indifferent stoking. We have, of 
course, plenty of ships with cylindrical boilers, still as all the 
new Navy carries the Belleville boiler, it would have been # 
good deal more to the point to supply a ship fitted with these 
generators. Most of what the stokers learn in the Iron Duke 
they will have to unlearn on service. Still this is the good 
old way of doing things. Are not Naval Reserve gunners 
almost invariably trained on muzzle-loaders or obsolete breech- 
loaders ? 


Iv is now getting rather late to refer to the last but one 
number of the United Service Institution’s Journal. On the 
‘“‘better-late-than-never”’ principle, however, we wish to 
draw attention to the fourth paper, on ideal warships for the 
British Navy—the prize essay subject. It is curiously enough 
from the pen, not of a naval officer, but of a marine, Major 
Field, R.M.L.I. The paper is well worth a careful study. It 
is the only one that brings in much novelty, though this is 
confined chiefly to an excellent idea of keeping some of the 
12-pounders under cover, for use against torpedo craft after 
an action. We cannot too highly commend this idea. For 
the rest, Major Field suggests substituting two 12in. for four 
in our first-class battleships—an idea that does not at all 
meet our approval. He believes in big ships for us, and all 
of them armoured wherever possible, even at the cost of some 
gun power. His ideal first-class cruisers are practically 
armoured liners, and will resemble them very minutely in 
appearance, 


BILGE-KEELS are being fitted to all the French coast: defence 
ships, in order to counteract their rolling tendencies. 


AccorpinG to the Cherbourg correspondent of Le Yacht, 
the Bruix’s engines are not to be depended upon, and the 
Dupuy de Léme’s boilers are worn out. The D’Assas is 
spoken of as good for a steady 18 knots, the Cassini 19, and 
the La Hire 20 knots. The Bruix and Dupuy de Léme, on 
the other hand, are said to be unable to exceed 17 knots, and 
the Fleurus to be behind that. These ships constitute the 
light division of the French Channel Fleet. The same cor- 
respondent—who is a pessimist worthy of our own Navy 
League—also states that the Jena cannot be ready for service 
for at least six months, probably not for eight, though by 
rights she should have been ready now. 


OnE of the two Chinese destroyers taken possession of by 
the British fleet has been re-named Taku. The other is said 
to be called Tientsin, but this is apparently not certain. 


In the Marine Francais Captain Vignot, commenting upon 
our naval manceuvres, has shown himself a writer of genius. 
He is unkindly critical to our admirals, and points out that 
if instead of doing nothing except effect combinations, A fleet 
had remained divided and thus forced B to divide, something 
would have happened, and A fleet very possibly have won 
easily... As things were the manceuvres.were strategically a 
stupid fiasco. Neither admiral had “‘ddeas.” 


Tue armoured cruiser Cressy was “ handed over * to the 
dockyard authorities at Portsmouth on Monday last, 


it 
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PARIS EXHIBITION.—WOOD-WORKING 
MACHINERY. 


ENGLiIsH machine tool makers continue to adhere to their 
time-honoured principle that durability is an essential quality 
in such mechanism, and that, all other things being equal, a 
strong machine is preferable to one in which solidity has been 
sacrificed to lightness. They build machines for a lifetime, 
so as to spare customers any disagreeable surprises in the way 
of big repair bills, and the buyer may usually take it for 
granted that the first cost will be the last. Without desiring 
to make invidious comparisons between the English and 
foreign wood-working machinery shown at the Paris Exhibi- 
tion, we cannot avoid noticing this solidity of design and 
workmanship ‘as special characteristics of British manufac- 
tures. No more satisfactory display of such machinery could 
be hoped for than that which has Leen arranged upon the 
stand of Thomas Robinson and Son, Limitel, of Rochdale. 
This firm shows a dozen machines for performing different 


ported on inclined slides, are placed above the cutter block, 
fore and aft, so that they can be raised or lowered without 


arrangement. ] 
cutter block, and the machine is fitted with an improved chip- 


breaker and pressure apparatus for holding down the timber. | 


The upper table is used for surfacing the timber, and the 
lower one for planing and thicknessing, the thickness being 
determined by a gauge which marks the distance of the 
tables from the periphery of the cutters. 

A strong and serviceable machine is also shown here— 
Fig. 5, page 339—for working straight mouldings of any shape, 
and for planing, tonguing, and grooving, or jointing boards 
and parquetry. The timber, which is operated on all four 
sides at once, is fed into the machine by means of four rollers, 
each of which is driven by zed gearing. There are four re- 


wood-working operations, from the band saw to the more 
omplicated diagonal dovetailing machin: Th> tard saw is 


volving cutter blocks, to which are bolted the cutters, one operat- 
ing on the under side of the timber, one on thetop side, and two 


they operate with a shearing cut. Two plain tables, sup- | 


their edges coming in contact with the cutters. Below the | 
cutter block is an additional table, which is raised or lowered | 
on vertical slides by means of a hand wheel and screw | 
Feed rollers are placed before and behind the | 


saw. The fence is made in two parts to allow of their being 
| fixed in a line for cross cutting or at different angles for 
mitre cutting. A useful adaptation to the saw bench is a 
radial arm roller feed—Fig. 7, page 339—consisting of a 
fluted roller revolving at the end of a radial arm, which 
swings on a vertical pillar bolted to the top of the bench 
behind the saw. The radial arm is made telescopic for 
| lengthening or shortening. Ifthe radial arm is not required 
it-can be swung to the back of the bench, and when in work 
it leaves the front of the bench entirely free, thus facilitating 
the bringing back of the timber after each cut. 

Other machines exhibited are the patent “Invincible” three- 
' cylinder sand-papering machine, for finishing the surface of 
| timber and preparing it for painting and varnishing; an 
| automatic grinding machine for sharpening plane cutters; a 
| two-wheel emery grinder for mould cutting; and a patent 
| guard for circular saws with adjustable shield and riving 
knife. In all these machines the firm have adapted roller 
bearings and self-lubricating devices wherever possible, and 
the low power required for driving them, as well as their high- 
working capacity, make them very economical. 


Fig. 1—YOUNG'’S DOVETAILING MACHINE 


provided with a frictionless guide composed of a steel disc | 
mounted on a ball bearing, so that when the saw presses 
against the disc it revolves with very little friction. The rims 
of the pulleys are covered with india-rubber to serve as a 
cushion for the saw, and the top pulley is carried on a vertical | 
slide balanced with a lever and weight so that it is capable of | 
moving freely to allow for the expansion and contraction of | 
the saw while working. | 

Young’s patent diagonal dovetailing machine—Fig. 1— 
has been designed for giving a new joint to boxes in 
place of ordinary dovetailing. This joint is composed of | 
diagonal notches which are said to give it exceptional | 
strength, and the machine 
making ammunition boxes and the like. The boards are 
clamped together against a fence on a travelling table and 
are run over a series of cutters mounted on a horizontal 
shaft. This shaft can be raised or lowered for adjusting the 
depth of the notches formed by the cutters. The series of 
cutters diminish in diameter so that the outer edges have the 
shape of a cone which imparts a diagonal form to the 
notches. The feed motion of the travelling table is started 
in a forward direction by the pressure of the foot on a treadle, | 
and is instantly reversed at a quick speed on its removal, so 
that the working of the machinery can be entirely controlled 
by the operator’s foot. 

The ‘ Universal” wood-worker-—Fig. 2—is an econo- 
mical machine capable of performing many different 
operations, such as planing, surfacing, rebating, cham- 
fering, beading, tonguing and grooving, sawing and mitre- | 
cutting. It has an adjustable table made in two parts, 
and mounted above the cutter block on diagonal slides, 
which allows of each part being raised or lowered inde- 
pendently, without the risk of coming in contact with the | 
cutters. The table can be fitted with an adjustable | 
beveiling fence for chamfering and rebating, or a turn- | 
over fence for sawing, a sliding table -for cross cutting 
and mitre cutting, an overhanging cutter block -for mould- | 
iag, tonguing, and grooving, or a circular saw may be 
carried on the spindle of the cutter block, which projects 
from the back of the frame. The machine is a very useful 
auxiliary in joinery and cabinet works, and not only is 
it of very large capacity, but it allows of forms and designs in 
woodwork being executed that could not be attempted with- 
out it. 

Another new appliance is the chain-cutter mortising 
machine—Fig. 3—in which the mortises are cut by a 
series of cutters formed by the links of an endless chain. 
This chain occupies a vertical position above the table, and | 

asses over a sprocket which drives it at a high rate of speed. | 

he lower end passes round a friction roller mounted on the | 
end of a guide bar, which can be adjusted to give the required | 
tension. The table can be arranged to any height by means | 
of a hand wheel and screw. A pressure on the treadle causes 
the chain cutter to descend and cut the mortise at one 
operation, the revolving motion naturally having the effect | 
of throwing out all the chippings and thus dispensing with 
the necessity of core drifting. Chains and guide bars of 
different widths are required to cut different sizes of mor- | 
tises. The machine is a very rapid worker, and is simple | 
and effective in construction. The cutter chains can be | 
sharpened by an emery wheel mounted on a special apparatus. 

A useful machine for nearly all kinds of woodwork, and espe- | 
cially for joinery and pattern-making, is the combined hand | 
and power feed surface planing and thicknessing machine— 
Fig. 4, page 339—which has been designed for gery timbers | 
to a true surface, taking it out of twist or wind, and reducing | 
it to a uniform thickness. It is fitted with two long phosphor- | 
bronze bearings, in which is mounted a horizontal cutter | 
block carrying three cutters set obliquely to its axis, so that 


| is operated by pressing the foot on a pedal. 


on the edges. Revolving at a very high speed, the cutter blocks 


are carried in self-lubricating bearings through which the oil | 


circulates continuously. 

Robinson and Son, Limited, also exhibit a joiners’ 
tenoning machine—Fig. 6, page 339—for cutting both 
single and double tenons, and for trenching boards 
and working raised panels. The tenoning-cutter spindles 


| are carried on long arms which project from the main 


standard, so that the machine can be used for trench- 
ing boards up to 14in. wide. The cutter blocks can be raised 
or lowered independently for cutting tenons of different 
thicknesses, and are adjustable in a lateral direction for 


is specially suitable for cutting tenons with shoulders of unequal length. Behind the | 
' opening, being kept in position by means of the flanges 


Fig. 3—CHAIN CUTTING MORTISING MACHINE 


tenoning cutters there is provided a vertical cutter spindle 
having adjustment in both vertical and lateral directions, on 
which may be mounted a thick saw or drunken saw for 
cutting double tenons, or a disc fitted with suitable cutters 
for scribing, or a special cutter for cutting raised panels. . 
The patent friction-feed cross-cut saw is a useful machine 
for cross cutting and mitre sawing where any fine or accurate 
work has to be done. The saw is mounted on a sliding 
carriage, and moves forward by means of a friction gear which 
When the pres- 
sure is removed the saw is rapidly drawn back by a counter 
weight. The arrangement allows of the rate of feed being 
varied as desired. The great advantage of the forward move- 
ment is that the timber is held stationary, so that greater 


Fig. 2-THE UNIVERSAL WOODWORKER 


A NEW INSPECTION-CHAMBER COVER. 


Amona the essential requirements of a perfect cover 
for inspection chambers for telephone or electric light- 
ing wires, or for transformer pits, are that it should 
prevent outside moisture from getting inside, and get 
rid of condensed moisture and any explosive gases 
from the inside. Mr. John Jones, of Carlisle Works, 
Chelsea, has just introduced a cover which he claims fulfils 
both these objects. The construction of this particular cover 
is readily seen in the accompanying cross section. There are 
in reality two coverings, and each has its special duty. The 
inner cover A is slightly domed, and it fits over the manhole 


running round the opening. In this covering are ventilating 
apertures B. The intention of these is to permit of the escape 


_ of any vaporised water or of any gases which may by chance 
| have found their way into the inspection chamber or pit, or 
‘into the pipes leading to these. The second cover C fits 


closely over the first cover, and is provided with holes D D 
for the final escape of the vapour or gases from the inside. 
A gutter E E runs round the first cover A. Any moisture 
which may condense inside the second cover C flows down 
the sloping faces of cover A into the gutter E, and is drained 
away by the pipe F. Any water which may get down through 
the openings in the second cover C also gets into the gutter 
and away through the pipe F: The openings in the second 
or outside cover C are necessary, or there would be no ven- 
tilation. Naturally enough, water will get through these open- 
ings when it is raining, but the holes not being above or even 
near the holes in the first cover, no water can penetrate into 
the chamber beneath. The inventor claims that with the 
use of these covers, not only will there be no moisture inside 
the chamber below, but that explosions, such as have from 
time to time occurred owing to accumulations of explosive 
gases, will be impossible. We may call attention to one other 
point in connection with these covers. In the four corners 
of the gutter E, and so arranged that the cover C can rest 
upon them are sockets G, containing a soft metal —say, lead. 
The object of thus giving the outer cover something soft to 


accuracy of cut is obtained than if it were pushed up to the 


bed.upon is to deaden any shaking or chattering when any- 
thing passes over the top of it. 


Tur longest third-rail electric railway yet built is about 
to be put into operation between Albany and Hudson, N.Y., a 
distance of thirty-eight miles, The line has been built on steam 
railway standards, a portion of the road being steam railway 
changed over to electric line. Power will be supplied from an 
8000 horse-power water-power plant at Stuyvesant Falls, on the 
Kinderhook Creek. ‘the dynamos are 12,000-volt machines, the 
current being transmitted to a number of sub-stations along the 
line, wheré it will be transformed and converted to continuous 
current at 550 volts. For the protection of life and property 
along the route a woven wire fence of small mesh has been erected 
on either side of the road for its entire length. At crossings the 
third rail is broken, the conductor being made continuous by means 
of a cable laid in an underground conduit. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible Wg the opinions « our 


RAILWAY SPEEDS. 


S1r,—On my return from the International Railway Congress at 
Paris I note Mr. C. E. Stretton’s letter in your issue of 
August 2lst. I have no wish to enter upon a controversy with 
Mr. Stretton, but as he mentions me by name, and also makes 
some curious statements, I should like briefly to try to straighten 
things out. 

Mr. Stretton asks me to consider the total of 1600 miles a day 
of expenses in the running of the two “racers” in 1895 between 
London and Edinburgh. The ‘‘race” was between London and 
Aberdeen, and one route—the Caledonian—did not come near 
Edinburgh even in passage. This is a trifle, however. The facts 
are, however, that the accelerations began on July Ist, and that 
these accelerated trains ran in one portion until the traffic—as it 
does yearly—compelled the running of two, three, and for some 
weeks four, portions ; also that the trains which latterly became 
the true ‘racers ”—that is, the first portions—in that they got to 
Aberdeen as fast as they could ah of booked time, never had 
more coaches on than the traffic required, and that they were 
always well filled. I travelled by them often, and besides had 
daily reports of their statistics. f 

By the time things had degenerated into a pure race there were 
two or more portions, so that those passengers who thought respon- 


“ sible railway men would be such fools as to run trains in a manner 


dangerous to life and property could have gone by the second 
portions, which ran on the old time table, without shifting their 
patronage to the Midland, which was at the same time rushing 
down its winding road into Carlisle at speeds as great as any 
attained by the “‘ racers.” E 

I shall now give facts never publicly given before in order to show 
that those whose business it is to run trains never dreamt of danger 
in the high speeds of the ‘“‘race.” When the “race” was at its 
hottest two members of our Royal family, with their wives and 
children and suites, went to Balmoral from London, one by the 
Hast Coast and the other by the West Coast. The officers in both 
cases put the Royal saloons on to the “‘ racers”—that is to say, the 
authorities of five great railways took a frightful risk, if we are to 
believe the croakers. In the one case a very great new ‘‘record ” 
run was made though the “tracer” was equal to 174 coaches, and 
in both cases the officers received from their Royal Highnesses 
letters expressing their pleasure, and that of their families, at the 
splendid running. 

But why follow the red herring of the ‘‘racers” any further ? 
I am not an advocate of “racing,” but of high speed, or ‘“‘ade- 
quate speed,” if you like it better, and this in certain circum- 
stances. I only quoted the ‘“‘racing” time to prove that high 
speed pays by developing traffic, and that the most paying kind 
of traffic. It is a question of whether the cost of a few shillings 
more for coal up hill, and of wear and tear, are not more than 
equalled by the extra tickets sold. Other points come in once one 
begins to think, ¢.g., the greater punctuality on high-speed routes, 
the better employment of staff and stock, &c. But I must not be 
tempted to dilate. 

The accident at Preston had nothing whatever to do with any 
‘‘race,” either as to date or speed. It took place long after the 
companies had stopped ‘‘ racing,” and was caused by locomotives 
of a design unsuited for express work on that road being driven 
at a forbidden speed round a curve, when, even by the booked 


speed of the whole run ard the actual time of the train at the 


moment, there was no necessity for it whatever. 

So much for Mr, Stretton. Now for one more fact to help the 
sum of our knowledge. I have already quoted from two letters 
from the Philadelphia and Reading Railway officers to myself in 
which they say that their four trains booked at 66°6 miles an hour 
start to stop pay them handsomely, and last week in Paris I had 
the pleasure of hearing directly from the Pennsylvania Railroad 
officials that they were equally pleased with the results caused by 
booking their competing ‘‘ Flyers,” to the number of five, at 64°3 
start to stop. Besides these, both routes have a bouquet of trains 
both ways booked At 60 miles an hour and over. 

Mr. Henry Woolford wilt pardon me if I do not join him in an 
endeavour to re-hoist the Union Jack in the matter of railway 
speed. I have no objection to the foreigners beating us in speed 
if it is not ‘‘good business.” On the other hand, I am patriotic 
enough not to like to think that in too many ways we are not 
working on wide enough and scientific enough lines. 

Edinburgh, October Ist. NorMan D. MACDONALD, 


A SUGGESTION FOR THE PREVENTION OF STRIKES. 


Sir,—Among the many schemes proposed from time to time for 
the prevention of strikes and collisions between workmen and em- 
paps in the engineering trade, there is one which seems to have 
veen overlooked, although I believe that if this particular scheme 
were given a fair trial the results would be most satisfactory ; and 
there appear to be no real difficulties in the way of carrying it 
out. 

This scheme is, in short, to make the conditions of labour in a 
workshop as like as possible to the conditions obtaining in offices, 
and thereby to attract quite a different class of men to the ordinary 
mechanic, 

There are large numbers of men of the middle and upper middle 
classes—gentlemen if you will—the sons of officers, doctors, 
clergymen, lawyers, engineers, business men, whose parents have 
given them a decent education, but are not well enough off to 
make their sons any allowance when they have begun to earn their 
own livings. 

A large proportion of these men go in for some branch of 
engineering, but of those who do so the greater number make but 
a poor living at it; they become draughtsmen, assistants, &c., at 
very small salaries, and there they stay, owing it may be to want 
of ability, dislike for office work, ill health, or lack of the brazen 
self-confidence which enables the Board-school office boy to push 
himself rapidly into a lucrative position. This want of self-confi- 
dence is a very common failing in engineers holding subordinate 
positions ; generally the cleverest men are also the most diffident. 

Many of these men would prefer to work in the shops rather 
than spend their lives bending over a desk or drawing-board in a 
stuffy office, but they dare not risk the ridicule of their friends, or 
the loss of caste which this would entail; while others throw u 
office work in disgust, and unable to earn their living at the benc 
in this country for the reason given above, emigrate to our 
Colonies, where they are often obliged to do much rougher and 
harder work than they would have to do in a workshop at home ; 
but in the Colonies a man is thought no worse of for doing rough 
work, as long as he is honest and straightforward. 

Now, if the shop hours in an engineering works were made the 
same as the office hours—say, from 9a.m. to 5.30 p.m.—the system 
of time-keeping modified, and checks done away with, no wages 
deducted for holidays or time lost, &c.; in short, if the men were 
treated just the same as the other members of the staff—the 
draughtsmen and clerks, &c.—would it not be quite possible to fill 
the shops with men of the class I have mentioned before ?—men 
with traditions and habits differing widely from the ordinary 
mechanic, who would have no inclination to strike or combine, no 
faith in or patience with agitators, would not skulk or shirk their 
work because the foreman was not looking at them, or refuse to do 
any particular work because they had been used to a different 
kind of work ? 

Such men would not look upon their employers as their natural 
enemies, but would perform their work cheerfully and honestly, 
and would turn out far more work and be more profitable to the 
firm than ordinary workmen, even if they were paid 50 per cent. 
higher wages, as they would have no nonsense about ‘one man 


one machine,” but each would willingly attend to as many machines 
as he could, and would run them at the highest and get as 
much work out of them as possible. They would bring far more 
intelligence and originality to bear on the problems which cropped 
up in their work than men cased in the traditions and methods of 
generations of labouring ancestors would be able to do. 

I believe that a scheme of this kind would be quite feasible to 
work, and, moreover, that it would pay, especially in small works 
manufacturing a variety of the smaller classes of machinery, where 
accurate machine work and careful intelligent fitting are essential, 
provided that the manager and foremen were gentlemen as well as 
good engineers, and that all the men employed were as nearly as 

sible of one class, as the success of the concern would depend 
aan on whether the men felt any sense of degradation in mixing 
with their fellow-workmen or not. The shops would, of course, 
have to be ventilated, and warmed in winter, besides being pro- 
vided with dressing-rooms, lavatory basins, &c., in order that the 
men need not go home in their working clothes ; but these conveni- 
ences are now often provided for ordinary workmen, who are be- 
coming more particular about the places they work in. 

Although the scheme I have sketched may seem very far-fetched 
and even absurd to many, I think that it must have occurred to 
all reflective minds that the people of this country are becoming 
very much more sensible ; there 1s more equality, the lines between 
class and class are not drawn so tightly, and work is more re- 
spected, while idleness becomes more of a reproach. 

The class of men who thought it quite unnecessary to speak 
civilly to anyone beneath them has died out, and the class who 
looked on such men with reverence or fear is fast dying out also. 

The younger branches of noble houses find that unless they have 
money they must work like everyone else, and take what they can 
get. The mere fact of having noble ancestors is not sufficient 
now-a-days to procure a man any post; without money he must 
take his chance with the son of the plebeian. 

These better-class men who find themselves obliged to work for 
their livings with no start in the race have not as yet taken up 
manual work by choice, except in a few cases ; but they will be 
obliged to do this before long, as competition in this crowded 
island gets keener, for while they are working downwards in 
worldly position, the present working classes are working upwards 
in education and modes of thought and living, so that in the not 
far distant future the two classes will have me so mixed that 
a man’s profession will be no guarantee of his birth, and, con- 
versely, 2 man who works with his hands will not be regarded 
as in any way below his neighbour, who works with his brain 
solely as long as they both earn the same amount. 

The life of a workman in iron and steel has great advantages in 
point of health and strength, while the wages even now approach, 
and in many cases exceed those paid to draughtsmen, and will 
become higher as time goes on and more work is done by 
machinery. 

At the present time ordinary workmen seem to be 
best to bring about some change in works t 
to themselves, by their fondness for striking, their refusal to do 
more than one kind of work per man, and their general attitude 
of antagonism to their employers, and I believe that these 
peculiarities will cause them to be ee by a 
different class of men in the more highly-paid branches of manual 
labour. 

Croydon, September 27th. 
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R. D, SUMMERFIELD, 


PROFESSOR SMITH’S POCKET CALCULATOR. 


Sir,—In the criticism of my pocket spiral logarithmic calcu- 
lator appearing in your issue of September 28th, it is said that a 
‘thorough trial” has shown it to be ‘‘ not more accurate than a 10in. 
Gravet.”” My own tests have covered many thousands of calcula- 
tions, and do not substantiate this statement. Of course, a man who 
has constantly used a Gravet for many years may get out of it more 
accuracy than out of a new form of instrument during the first 
half-hour of his acquaintance with this new form. It requires 
good eyesight to get three-figure accuracy with a 10in. Gravet, and 
in very many calculations good eyesight will not give you so much 
accuracy as a certainty. With my rule it does not require par- 
ticularly sharp eyes, nor any straining of them, to obtain four- 
figure accuracy in all but a small proportion of cases, and even a 
somewhat careless and over-rapid manipulation will give three- 
figure accuracy. Four figures can be read without eye strain 
throughout eight tenths of the length of the scale, instead of 
throughout one-third, as stated in your critique. 

My critic says that De Morgan proved that the accuracy of a 
slide rule is not proportionate to the openness of the scale. He does 
not indicate where this proof is to be found, nor the character of it. 
The argument may be partly theoretical and partly ‘ practical.” 
The theoretical part might, I suppose, be stated in this way: The 
decimal logarithm of 1 is 3, that of 10,000 is 4; therefore the 
same scale, in order to cover 10,000 numbers instead of 1000 needs 
to be extended only in the proportion of 3 to 4, so that the last 
9000 numbers are compressed into only } the whole extended length, 
and this extension is therefore of comparatively small utility as 
regards minute accuracy, its scale being so close. Without ques- 
tioning this statement, consider two logarithmic scales in one of 
which the interval between the lines for the numbers 303 and 304 
is oth of an inch, and in the other of which this same interval 
is z4th inch. Suppose that in the two the division lines are 
equally fine and sharply defined, and that they are placed in their 
true positions with equal accuracy—say, each being liable to mis- 
placement of not more than ;,4;th inch. Is it not quite evident 
that on the first scale one cannot read anything between 303 and 
304 without the aid of a magnifying glass? Is it not equally 
evident that a practised naked eye can read from the second scale 
without eye error the nine intermediate numbers between 3030 and 
3040? Is it not also evident that the ;,,5th inch misplacement of 
the division line means in respect of number ten times as much 
error on the close scale as on the open ? 

The practical argument against open scales refers to increased 
chance of misplacement of the lines by the instrument maker. But 
during the last quarter century since De Morgan wrote, instrument- 
making methods have been revolutionised, and the errors in dividing 
seales made by comparatively cheap processes have been nearly 
wholly eliminated. Asa matter of fact every line on the scale of my 
instrument was examined microscopically many times ‘in proof,” 
all errors so much as z},th inch in the placing being required to 
be corrected. No error ——— to the naked eye, with which 
the instrument is intended to be read, therefore exists on the scale, 
and the ten-fold openness is therefore really effective in giving 
great accuracy in the reading when the instru- 
ment is properly handled, according to the printed instructions. 

This criticism of open scales as being comparatively useless for 
logarithmic calculation may be submitted to two simple practical 
tests. The ‘‘10in.” Gravet has a scale 5in. long and also one 10in. 
long. Its 5in, scale is more used than the other, certainly not 
because of its closeness, but because of its being repeated, that is, 
duplicated within the 10in. length. Whenever the user desires 
more than rough results, he uses the 10in. and not the 5in. length. 
Again, why have many men who believe greatly in the utility of 
this kind of calculating instrument, had straight slide-rules 30in., 
and 36in., and even 4Sin. long, made specially for office use? 

Parliament Mansions, Robert H. Situ, 

Victoria-street, Westminster, 8S. W., 
October 3rd. 


THE TRAINING OF MECHANICAL ENGINEERS, 


S1r,—I have read with much pleasure your serviceable article on 
this subject, and I trust it will be carefully considered. My own 
experience of mechanical engineers who have served their time, 
have been to the technical colleges, have taken honours in one way 
or another, is that they are as ignorant as babies of the rudiments 


of commercial trading. They have no knowledge of the cost of 
materials, and as to time, they put this down as worthless, for the 
simple reason that often enough they have wasted so much that 
they can see no value init. 1 have seen many take their money 
week after week, month after month, and never intelligently 
remember that in wasting their masters’ time they are practically 
stealing his money. It comes to the same thing when they are 
placed in a — to order ; from want of training there is no 
attempt to buy in the cheapest market, and as to selling, they 
have not the remotest idea of whata profit means, for the excellent 
reason hoy have had no training, and, as a rule, they are not 
capacitated to do more than a second-rate fitter’s work at best. 
Put them on to a job to go right through from start to finish, and 
if the employer does not lose heavily it would be one of the latter- 
day marvels, What is wanted is more absolute practice and less 
useless theory. A man can never be a successful master unless 
he understands his business from inning to end—from fittin; 
a key, copying a letter, to the higher branches of seeing an 
knowing that his work is being turned out well and economically, 
and obtaining orders at remunerative prices, The neglect of this 
latter pulls the bulk who fail down. The man who combines a 
fair technical with a good practical knowledge of engineering, and 
is also a good business man is what is wanted; at present the 
man who combines these requisites amongst first-class appren- 
tices is a rava avis. 

I hope others will take this subject up, as, in view of the 
foreign competition now gaining ground, it is of vital importance 
to the coming generation. ONLOOKER, 

Liverpool, September 25th. 


Str,—Let me give a short statement of a personal experience. 

A few years ago I wanted a man to take charge of an engine 
shop, employing about 180 men. A great deal of the work was 

iecework. The manager leaving me was an elderly man, in bad 

ealth. He resigned, to my regret. I had imbibed the notion 
from one of my partners that we ought to have young blood. After 
much careful selection I got a man of about twenty-eight, with 
splendid testimonials as to ability. I found very soon that he was 
a thoroughly good mechanician, a_ well-trained, competent 
mechanical engineer. I had understood from him that he was well 
up in cost and Poors However, at first he had nothing to do with 
these matters directly, but it was understood that he was familiaris- 
ing himself with our machine-work rates, &c. &c. 

T was called abroad and left matters with some confidence in his 
hands ; my partners were not engineers, and had nothing to do 
with shop management. I was away six weeks; when I returned 
everything had gone wrong. He had bought what we did not 
want, at absurd prices ; brands of pig iron quite useless, and so 
on, and he had, without knowing it, run up the cost of everything 
made about 50 per cent. We lost about £700 in that six weeks. 
I need scarcely say that we parted, good friends enough, but we 
— He knew absolutely nothing about prices, and the shrewd 

ands in the shops found out this, and played their cards well. 

The exception is to find 3 man unemployed who can turn out 
work at a fair price, and can buy well. Engine building is not, as 
you say, done for amusement, but for profit ; and if a man wants 
to be a manager, he must be competent to do a manager’s work. 

Birmingham, September 25th. AN EMPLOYER, 


RAILWAY AND OTHER LABOUR, 


S1r,—The reference in your leader of this week on the Railway 
Conciliation Board, to the suggestion in my letter of 21st inst. is 
scarcely correct. 

I did not propose that officers of the trades union should be 
given seats on the Conciliation Board but that representatives of 
the employers should be chosen as members of the union branches, 
and so transform the union itself into a constant and ubiquitous 
board of conciliation and information. 

Such a proposal involves the fullest recognition of the union by 
the employers, and if premature in most trades, is evidently 
especially so in the case of the railway companies, who seem deter- 
mined toadhere to the policy of non-recognition. Other employers 
have long since been driven from such a course, which in dealing 
with Englishmen generally defeats its own object. The growth of 
unionism is inevitable, even in such a service as that of a railway 
which, in its need for rigid discipline and in the numberless oppor- 
tunities it affords for promotion, differs from other employments in 
degree only and not in kind. 

My idea is that the employers, recognising the inevitableness of 
the union and its convenience for purposes of negotiation, 
should seek to gain the goodwill and contidence of its members by 
the old-fashioned method of personal intercourse, while the unions, 
suffering again and again in fruitless strikes the penalty of ignor- 
nance, should welcome to their local meetings such representatives 
of the employers as could throw light upon the other side of vexed 
questions or upon the general prospects of the trade in regard to 
outside competition, &e. 

If civilised nations, whose interests are apparent] 
find a diplomatic corps necessary to peace, how enn | more is some 
such institution called for between the two mutually dependent 
sections of a common industry ? W. E. Buck. 

Manchester, September 29th. 


antagonistic, 


PATENTS AND TRADE MARKS IN THE ORANGE RIVER COLONY. 


Sir,—During the posmeens of the war in South Africa, and more 
especially since the fall of Bloemfontein and Pretoria, and of the 
settlement which now seems probable, there have been many 
inquiries by inventors desirous of protecting their inventions and 
registering trade marks as to how applications in the Transvaal and 
Orange River Colony would be treated pending a definite settle- 
ment. In this matter my South African agent writes in a letter 
received this morning, that his representative has interviewed the 
al Adviser to the Military Governor of the Orange River Colony, 
and finds that the only attention that new patent business can have 
now is that the application can be filed with the Military Governor, 
who will granta receipt for the documents and note the particulars 
of the application. urther than this, nothing else can be done 
until the registry office is re-opened, when the eee can then 
be proceeded with in terms of Art. 6 of the O.F.S.—late—Patent 
Law. The Legal Adviser to the Military Governor says that his 
object in advising this procedure is to grant to i pgrorg the pro- 
tection accorded to them in terms of Clause 3 of Art. 5 of the 
Patent Law, with this exception, that the six months mentioned 
therein will be computed from the date when the registry office is 
re-opened. Under this arrangement the same fees will have to be 
paid to the Government as prior to the war. 
Doubtless the same — will be adopted in the Transvaal, 
62, Market-street, Manchester, ILLIAM H. Taytor. 
October Ist. 


A Larcg Bar Mttt..—The Lanarkshire Steel Company, Limited, 
has lately been extending its works at Motherwell and laying 
down additional plant, including a new bar-rolling mill, the largest 
in Scotland, and capable of dealing with heavier work than any 
hitherto accomplished. In fact, this will only be the second mill of 
the kind in Scotland producing asa speciality heavy steel beams 
and joists, the mill at Glengarnock Steel Works having hitherto 
been the only one contributing to the girder and joist trade. The 
new mill at the Lanarkshire works is practically a duplicate of the 
bar mill at Frodingham Steel Works, Doncaster, and is estimated 
to turn out 2000 tons of finished steel weekly. The mill is now 
nearing completion, the driving engines having already been 
erected and formally set in motion, Both mill and engines are 
the production of Duncan Stewart and Co., London-road Iron- 
works, Glasgow, 
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RAILWAY MATTERS. 


Ir is stated by the Great Northern Railway Company 
of Ireland that. the tourist season which is just closing has been 
remarkably successful so far as Ireland is concerned. 


Accorpine to the New York Herald's Pittsburg 
correspondent, the East Indian Railway roy has placed a 
contract for 6000 tons of steel rails with the Pennsylvania Steel 
Company. 

Tue new line which the London and North-Western 
Railway Company has constructed between Leeds and Hudders- 
field, ¢:@ the Spen Valley, was opened for passenger traffic on 
Monday morning. 

At the meeting of the Mersey Railway, held last week, 
the chairman held out high hopes of the improved results which 
would be secured from the working of the tunnel traffic by electri- 
city in connection with the Wirral Company. 


A synpicate of American financiers, headed by Mr. 
Cc. T. Yerkes, of Chicago, has bought the charter for the Charing 
Cross, Euston, and Hampstead Underground Railway. The 
members of the syndicate are largely interested in American street 
railways, 

Tue retirement of Mr. A. E. Brown, locomotive engi- 
neer of the Ceylon Government Railway, took place some time 
ago. Mr. Pearce, the general —- has recommended the 
appointment of an engineer from England, with special qualifica- 
tions, as successor to Mr. Brown. 


Tue underground electric railway in Paris, which runs 
the wholeJength of Paris from the Porte Vincennes to the Porte 
Maillot, had in August 1,703,000 and in September 3,946,000 pas- 
sengers, The branch from the Place de I’Etoile to the Trocadéro 
was opened this week. 


Iris reported from Glasgow that the Glasgow and 
South-Western, the Caledonian, and the North British railway 
companies have ageed to restrict the Clyde steamship service in 
the coming winter hy each withdrawing one or more steamers. 
The object is to counterbalance the increased cost of fuel. 


A mixture of lignite and petroleum is now largely used 
on the Roumanian railways for locomotive fuel, a special apparatus 
having been devised for the proper consumption of the mixture. 
In 1896 only 2200 tons of petroleum were consumed in the engines, 
but last year it rose to 15,200 tons, while the consumption of 
lignite rose in the same period from 17,200 to 67,000 tons. 


THE great success which has so far attended the opera- 
tions of the Central London Railway, popularly termed the ‘‘ two- 
penny tube,” causes considerable overcrowding. During the busy 
part of the morning and evening the gangways of the carriazes 
are completely blocked, and persons placed at the centre of a 
carriage have some difficulty in obtaining egress during the very 
brief halts which are made. 


THERE are now 1982 miles of railway open for traffic 
in Roumania, against 1550 miles in 1890, and 1713 miles in 1895, 
while 72 miles are under construction, and miles under 
survey. The total expenditure on railways up to the present has 
been 28} million sterling, including £1,375,480 on the Cernavoda 
Bridge. Last year the revenue was £1,847,891, and the working 
expenses about 14 million. 


ANOTHER evidence of the increase in the size of 
American locomotives which has taken place receniily is given in 
the annual report of the Chicago and Eastern Illinois Railroad 
Company. It is there stated that the company in 1894 owned 138 
locomotives of all classes, with an average total weight on drivers 
of 34 tons. The company now owns 129 locomotives, with an 
average weight on drivers of 48 tons. 


Tue new line which the Great Western Railway. 
Company has constructed between Stert and Westbury was 
opened this week. This addition to the system is intended to 
shorten the route between Paddington, eymouth, and the 
Channel Islands. It commences with a junction with the Newbury, 
Hungerford, and Devizes Railway, a short distance below Wood- 
borough Station, and it will eventually form part of a new and 
shorter route to Exeter, 


Ir is reported that dissatisfaction still prevails amongst 
the men of the Taff Vale Railway who were recently out on 
strike. One of the conditions of the settlement was, it is contended, 
that the imported labour should be dispensed with at the end of 
amonth. This the management refused, and between 90 and 100 
of these men are being retained. At a meeting of the employés 
in the Cardiff district, it was decided to convene a mass meeting of 
the Cardiff, Rhymney, and Barry railway men. 


THE law concerning light railways in Prussia passed in 
July, 1892, gave an unforeseen impetus to their construction. Before 
that date, about 980 kiloms. existed, and now 300 undertakings are 
working 7000 kiloms, The gauge is either the normal, the metre, 
or the mixed gauge. The cost of construction of 285 of such rail- 
ways amounted to £18,627,450, while the cost of twenty-one street 
tramways, with about 700 kiloms. working length, amounted to 
£6,862,745. The combined capital employed amounted to 
£25, 490,196, 

Tue report of the Amalgamated Society of Railway 
Servants for the year just closed states that the number of 
members is now 61,114, against 59,816 in December last. The 
report refers to the federation of trades unions as progressing 
favourably. The federation entered into existence twelve months 
ago with a combination of forty-four societies, and an aggregate 
membership of 343,000. It has now a combination of fifty-nine 
societies, eae membership of 377,729. The annual 
income is gauged at £30,000. 

Tue Roumanian railway administration initiated recently 
a weekly through service between Paris and Constantinople and 
Ostend and Constantinople by Bukarest and Constantza, and a 
daily service between Bukarest and Berlin by Lemberg. The 
Ostend-Constantinople service has been a heavy loss, while the 
Berlin service leaves room for much improvement. The British 
Consul-General at Galatz thinks it a mistake that important 
provincial towns such as Galatz and Braila are not taken into 
account at all in the service, and that much might be done to add 
to its popularity and success, 


THE official report on the railways in India for 1899- 
1900 states that the total length of railways open and sanctioned 
on March 31st was 26,790 miles, a net increase of 730} miles 
during the year. The total length open for traffic was 23,763 
miles, a net increase of 1272 miles. The capital outlay on lines 
open showed an increase of Rs, 19°51 crores, The gross earnings 
in 1899 were Rs, 29,43,18,276, an increase of Rs. 1,96,75,927, and 
the working expenses absorbed 47°63 per cent. of the earn- 
ings, against 47°56 per cent. in 1898. The net earnings were 
Rs, 15,41,24,192, an increase of Rs. 1,01,25,369. 


Tue Indian Midland Railway has always been hampered 
by a want of feeder lines, Four new proposals for feeders have 
recently been put forward. One is the Damoh-Attarah line, 151 
miles in length. Another proposal is for a 2ft. line from Pokh- 
rayan cn the Jhansi-Cawnpore section of the main system to the 
town of Auraiya, a large trade centre, three miles north of the 
Jumna. The length would be twenty-eight miles and the cost 
Rs, 7,28,000. A third is the extension of the Dholpur quarry line 
to Bari, 14 miles ; a survey is being made both on the 5ft. 6in. 
and the 2ft. 6in. gauge. The fourth line is an extension of the 
Gwalior State Light Railway from Morar to Suabalgarh, forty- 
eight miles on the 2ft. gauge. 


NOTES AND MEMORANDA. 


Txe‘value of the gold output of the Klondyke district 
for the past season is £2,500,000. 


Ir is stated that the numberof motor car licences 
c= Bog in Belgium from January Ist to August 30th last 
was 


THE gold exported from Western Australia, and received 
by the Perth Mint during the month of Septembe~, amounted to 
148,305 oz., of the value of £563,560, as compared with 167,076 oz. 
during the corresponding month of last year. 


Tue steamship route from New Orleans to New York 
measures 1490 miles, The quickest time in which the voyage has 
been made is 4 days 4 hours and 28 minutes, the best day’s run 
being 442 knots. This was done by the steamship Proteus, of the 
Cromwell line. 


THE Prussian Government has lately given much 
attention to the demands for technical education. Asa proof of 
the substantial help given by the Government for this purpose, it 
may be mentioned that the sum set apart for this item has 
increased from £161,519 in 1896-97, to £275,642 in 1900, an increase 
in four years of nearly 75 per cent. 


Tue manufacture of glass in Germany has become a 
thriving industry. The number of factories has reached four 
hundred, giving employment to about 35,000 workmen. For the 

st thirty years the import from Austria, Belgium, England, and 

taly has not only been rapidly losing ground, but Germany now 
exports to these countries certain kinds of glass, such as bottles. 


On her contract trial trip over a 38-mile course an 
average speed of 17 knots was made by the United States battle- 
ship Alabama. The run out was made in 1 hr. 55 min. 27 sec., 
or an average of 17°15 knots. The return was made in 1 hr, 
57 min. 30 sec., or an average of 16°85 knots. The maximum 
number of revolutions was 118, The sea was smooth and the 
weather favourable. 


THE roads in Kent cost considerably more than those 
in other counties, This is largely attributed by Mr. Ruck, the 
county surveyor, to the immense traction engine traffic which 
exists, there being no less than 122 licensed engines and 314 regis- 
tered agricultural engines, all of the furmer being constantly upon 
the roads, the majority hauling heavy weights, and some are em- 
ployed in conveying road material into the adjoining counties. 


A power development project of large proportions is 
being carried out on the San Juan River between Peral and 
Chihuahua, Mexico. A dam will be constructed 250ft. long and 
150ft. high, which will form a lake 15 miles long with an extreme 
width of 34 miles. Power will be transmitted to Peral, 40 miles 
away, and to Chihuahua, a distance of 80 miles, It is said that 
over 6000 horse-power has already been contracted for in these 
cities. 

Durine last month Scotch shipbuilders launched 31 
vessels, of about 35,325 tons gross, against 29 vessels, of 38,185 
tons gross in August, and 42 vessels, of 47,816 tons gross, in Sep- 
tember last year. For the year so far Scotch builders have 
launched 233 vessels, of 356,685 tons gross, against 367,526 tons 
gross in the corresponding period of last year, 316,300 tons 
gross in 1898, about 229,670 tons gross In 1897, and 285,949 tons 
gross in 1896, 


THE county of Kent is 975,820 acres in extent, the 
population 808,736, and the rateable value in the rural districts 


_£2,418,123, and in urban £2,921,755, making a total of £5,339,878. 


The mileage of main roads and expenditure upon them in 1899-1900 
was as under :—Rural, 596 miles, costing £74,233 = £124°75 per 
mile, or 7°36d. in the pound on the rateable value; urban, 149 
miles, estimated cost £58,200 = £390°60 per mile, or 4°78d, in the 
pound on the rateable value. 


EnGutsuH shipbuilders in September launched twenty- 
nine vessels, of 73,547 tons gross, against twenty vessels, of 
62,463 tons gross, in August, and twenty-nine vessels, of 93,140 tons 
gross, in September last year. For the nine months English 
builders have launched 200 vessels, aggregating about 539,309 tons 
gross, comparing with 224 vessels, of about 634,460 tons gross, in 
the corresponding period of last year, 255 vessels, of about 
624,108 tons gross, in 1898, and about 448,882 tons gross in 1897. 


TuerE is a fair amount of railway construction going 
on in Formosa. The whole grant forthe construction or re-laying 
of the Grand Trunk Railway and branches between Taihoku and 
Takow in the sonth is £3,060,000. The section between Taihoku 
and Shinchiku—Tekcham—about 40 miles in length, has been sur- 
veyed afresh, and for the first part of its course will lie a few miles 
to the east and south of the present line, thus avoiding the broad 
channel formed by the junction of two rivers at Twatutia, 
where the old wooden railway bridge stood until destroyed by 
floods in 1898, 


From the experiments which the South Metropolitan 
Gas Company has been making with American coal, Mr. Livesey 
is reported to have said that it was superior to the best English 
gas coal. It was freer from sulphur and more easily purified, and 
was also an excellent household coal. It would certainly reduce 
the demand for English coal in the Mediterranean and elsewhere ; 
but for the present it would not compete seriously with English 
coal in England, as it was higher in price by some shillings a ton. 
It had cost him 12s. a ton free on board ship, but the freight 
was 16s, 


Accorp1nG to figures given by M. Keller in his paper 
read recently at the Congress of Electricians, 230,000 horse-power 
are now employed industrially in manufactures dependent upon 
the use of the electric furnace, and over one-fourth of this total is 
accounted for by the French carbide industry. The yield of 
carbide per kilowatt day of twenty-four hours in the latest form 
of furnace is said to have been increased to 6'2 kilos. The 
theoretical yield is fixed, however, by some authorities at 10 kilos, 
The thermal efficiency of the best type of furnace is therefore only 
62 per cent. 


Tue report on the condition of the metropolitan water 
supply during the month of —— by the water examiner 
appointed under the Metropolis Water Act, 1871, states that the 
average daily supply delivered from the Thames during the month 
was 124,738,565 gallons; from the Lea, 44,697,071 gallons ; from 
springs and wells, 54,225,223 gallons; from ponds at Hampstead 
and Highgate, 1566 gallons. The daily total was therefore 
223,662,425 gallons for a population estimated at 6,116,481, repre- 
senting a daily consumption per head of 36°57 gallons for all 
purposes, 

Tue practicability of the production of Rértgen rays 
by a battery current has been demonstrated by Mr. J. Trowbridge 
at the Jefferson Physical Laboratory with an installation of 20,000 
storage batteries, giving an electromotive force of over 40,000 
volts, and a comparatively steady current through a large resist- 
ance. He has ded in obtaining Réntgen rays of exceptional 
brilliancy with the aid of this electromotive force, which, more- 
over, yield negatives of great contrast, showing traces of the 
shadows of ligaments and muscles. The great advantage of this 
new method of generating the rays is the possibility of exactly 
regulating the current and difference of potential which is neces- 
sary to excite the rays. When the Rintgen ray tube is first con- 
nected to the battery terminals no current flows ; it is necessary 
to heat the tube with a Bunsen burner. At a certain critical 
temperature the tube suddenly lights up with a vivid fluorescence, 
and the rays are then given off with great intensity. 


MISCELLANEA. 


Tue French Government have commissioned the 
Panhouet oe Company to build the ironclad Léon 
Gambetta. The price is 5,000,000f. 


_ THERE is a movement on foot in Worcester for improv- 
ing the waterway between this town and Birmingham, so as to 
render it navigable by large vessels. 


THE motor car is playing an important part in the 
elections, these vehicles being used to a large extent in and 
around London for conveying voters to the polls, 


TuE contract for the re-building of the North German 
Lloyd steamer Maine, which was damaged in the great fire at 
Hoboken, has been given to the Newport News Company. 


Tue first pipe of a duplicate water main from the 
Manchester Corforation’s waterworks at Thirlmere was laid 
yesterday. The cost of the new pipe line is estimated at £350,000. 


OrrictaLs from the War-office visited Dover last 
Saturday, and inspected the fortifications, in connection, it is 
understood, with the scheme for substituting modern armament 
for the present obsolete guns at Dover. 


Tue first motor wagon built in America on the 
Thornycrc ft system has been completed by the Cooke Locomotive 
Works at Paterson, N.J. A company is said to be in course of 
formation to develop this system in the United States. 


Upwarps of 480,000 persons paid to visit the Paris 
Exhibition on Sunday, and up to that day 33,804,000 tickets had 
been used. The number issued two years ago was 65,000,000, so 
that a large residue is certain. The tickets are now sold at 20c. 


Tue American liner New York, on her arrival at 
a_i on Thursday, the 27th ult., reported a flaw in the 
starboard thrustshaft, which was discovered on the previous 
Tuesday, when about 500 miles west of Sicily. 
the voyage was done with one set of engines, 


Tue Shah of: Persia has become a convert to auto- 
mobilism, as a result of his recent visit to Paris. He hes 
purchased an 8 horse-power Serpollet steam carriage with 
accommodation for four persons, and has also given an order for 
a 10 horse-power steam omnibus by the same maker. 


Tue new dredger, Y. C. No. 24, built for the British 
Admiralty by Lobnitz and Co., Limited, Renfrew, has satisfac- 
torily completed her trials on thg Clyde, and sailed for Devonport. 
This vessel is an ocean-going dredger, specially adapted for 
dredging rock and other difficult materials to a depth of 50ft. 
below water. 


Tue surveyor to the Barrow Town Council has earned 
the thanks of cyclists for his bold suggestion to make a public 
eycle track in that town. He proposed to lay an asphalt bicycle 
track, 4ft. in width, on each side of Abbey-road, extending from 
Duke-street to Crossland, a distance of nearly two miles, but the 
proposal was not approved of by the Highways and Lighting 
Committee, 


A communicaTIon has been received at the Foreign- 
office from her Majesty’s Consul-General at St. Petersburg, to the 
effect that full particulars concerning a scheme for the drainage of 
St. Petersburg, and conditions for competing for plans under it, 
may be obtained by written application to Mr, Michael Petrovitch 
Feodosieff, the member of the Town Council of St. Petersburg 
charged with the scheme in question. 


Tue s.s. Paris, of the American Line, is undergoing 
extensive alterations in the yard of Harland and Wolff, Belfast. 
Her stern is being reconstructed, and she is to have new engines 
and boilers, For the present, however, the company does not wish 
any information to be published concerning her, and various state- 
ments which have found their way into print must be regarded as 
unofficial and of very doubtful accuracy. 


Tue British torpedo gunboat Niger, built under the 
Naval Defence Act, is to be sent to Palmer’s, at Jarrow, to be 
fitted with new engines and water-tube boilers of a similar type 
to those recently fitted m the gunboat Skipjack. The Niger is 
also to undergo a general overhaul of her hull, her repairs, in- 
cluding new machinery and boilers, being estimated to cost about 
£38,000, or more than two-thirds her original value. 


‘THe Gas Committee of the Manchester City Council 
have passed a resolution appointing a special sub-committee to 
consider and report as to the desirability of recommending the 
Council to purchase a coal mine. Nearly 500,000 tons of coal and 
cannel are annually carbonised at the Corporation gasworks, and 
an advance of 5s. per ton upon all new contracts will entail an 
increased annual outlay upon the raw material for gas manufacture 
of considerably over £100,000 in the current year. 


In Zanzibar an interesting discovery has recently been 
made, that the fruit of a tree which grows principally at Dunga 
will on being tapped with a knife produce a white fluid, which 
when placed in boiling water coagulates into a substance closely re- 
sembling gutta-percha, This in the process of cooling becomes 
hard, but can in its previous soft state be moulded into any 
required shape. Should the material he found to be worth any- 
thing, a large source of revenue may be derived from it. 


Tue export of timber from Odessa, especially for build- 
ing purposes, has considerably decreased, the quantity in 1899 
being only 20,190 tons, whereas it amounted in 1898 to 36,509 tons. 
Roards are shipped tothe United Kingdom, France, Egypt, Holland, 
and Belgium ; beams and logs to the United Kingdom and France. 
There is a large transit trade in timber from Austria-Hungary 
through Russia to the Far East, France, and Holland, for Germany. 
The figures given are 92,620 tons in 1899, and 110,774 tons in 1898. 


Extensive tracts in North-West and North-East 
Rhodesia produce natural rubber of high commercial value, while 
in Southern Rhodesia indigenous rubber is reported in abundance 
in the Sabi Valley and along the Zambesi. There is also good 
ground for believing that various foreign species of a yet more 
valuable character can be gradually established throughout the 
territory. The native methods of extraction are very destructive, 
and the existing methods of preparation are faulty, and impair 
the market value of South African rubber. 


In the Brighton municipal telephone licence the 
minimum rate for an unlimited service has been fixed at £4 10s. 
per annum, for limited service £1 10s. per annum, and toll of 4d. 
per call. The charges for telephone service—limited or unlimited 
—applies only to subscribers not more than one mile from the 
nearest switch-room, any excess distance to be charged a sum not 
exceeding £1 5s. per quarter mile or fraction thereof per annum. 
The charges for the use of public call offices are to be within the 
following limits :—Maximum, 2d.; minimum, 4d. per message. 


Tue works of Stephens, Smith, and Co., Limited, Cuba- 
street, Millwall, were partially destroyed by fire on Monday night. 
The damage done is estimated at between 21000 and £5000. The 
work carried out at this shop consists chiefly of bridge construc- 
tion and general engineering repairs. The conflagration com- 
pletely destroyed the pattern shop and the fitting and armature 
winding shop, which were situated in a gallery. Timber was 
largely employed in the construction of the building, and the gallery 
collapsed and precipitated some heavy machinery upon the driving 
plant below. As the fire was of only short duration, such iron- 
work as had been employed in the construction of the building 
remained practically unaffected. We understand that the damage 
is covered hy insurance, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


anv Co., Vienna. 

F. A. Brocenavs, 7, Kumpfgasse, Vienna I. 
CHINA.—KgLLY anp WatsH, Liuirzp, Shanghai and Hong Kong. 
FRANCE.—Boyrveau anp CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsuHeEr anv Co., 5, Unter den Linden, Berlin. 

A. Twerrmever, Leipzic; F. A. Brocknaus, Leipsic. 
INDIA.—A. J. Compripcs anp Co., Railway Bookstalls, Bombay. 
ITALY.—LoxrscuEr anv Co., 307, Corso Rome; Bocca FrErxs, Turin. 
JAPAN.—KR&LLY anp Wats, Limirep Yokohama. 
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REPLIES. 


E. H. G.—Your best course will be to write to Mr. M. W. Carr, Natal 
Government Agency, 26, Victoria-street. 

Youne Brornner.—You had better get Hutton's “Works Managers’ 
Hand-book,” and Ewing Matheson’s book on ‘‘The Management of 
Engineering Works.” 

W. W. M. (Leicester).—The standard works on the subject are by Donkin 
and Robinson, both expensive volumes. We believe Crosby Lockwood 
and Sons publish a cheap volume by Goodeve, but cannot say if it has 
been brought up to date. 


INQUIRIES. 


SLAG BRICKS. 
S1r,—I shall be much obliged to any reader who will put me in com- 
raunication with a firm making bricks from blast furnace slag. 
September 28th. GIRDER. 
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THE TRAINING OF MECHANICAL ENGINEERS, 


PaRENTs and young men apply to us for further infor- 
mation concerning the matters of which we wrote in 
our last impression. Our contemporaries comment on 
our utterances. It is evident that something more 
remains to be said. It is obvious that no apology is 
needed on our part for considering once more some 
aspects of the training of mechanical engineers, and its 
bearing on their future prospects. In particular we are 
asked how that commercial knowledge may be obtained 
on the extreme utility of which we have insisted. 

Let us review the whole position. What are the objects 
with which a young man becomes a mechanical engineer ? 
Our experience is that not one man in twenty can give any 
but the vaguest answer to a question which affects his whole 
future. The av erage pupil believes that, once a mechani- 
cal engineer, he will be able to make and perhaps save 
money ; but how, or when, or in what way he is not cer- 
tain. When his time of pupilage is over he will get a 
billet somewhere. We receive an appalling number of 
applications every year for advice, guidance, hints, sugges- 
tions for help to enable young men to obtain employment 
with adequate remuneration, or even no remuneration at 
all. It is not unlikely that more young men train for 
mechanical engineering without any clear understanding 
as to their future than for any other profession under the 
sun. We have invariably urged on those who ask for 
advice in the early stages, to take up that branch of work 
in which interest is available. But dealing with general 
principles only for the present, we point out that among 
the prizes are positions of trust with established firms ; 
and these can only be obtained by those who win the 
confidence of men in a position to give employment. 
There is no profession perhaps that can be named in 
which the personal element operates so strongly. Some 
young men win their way in spite of tremendous 
difficulties. | Others never get on, although they are 
backed up by money and influence. Professions may be 
named in which men of very moderate mental capacity 
achieve fair success. The mechanical engineer without 
plenty of brains is certain to turn out a failure. This 
mental ability is outside of, but complementary to, 
scientific competence. Now one of the special manifes- 
tations of brain-power is keen watchfulness of surround- 
ings—an appreciation of environment. To put this in 
somewhat different words, some men enjoy the power in 
going through life of picking out and acquiring just that 
kind of knowledge which will subsequently be of use to 
them; others do not possess it at all. The able man learns 
something, acquires an experience in some way, and this 
he utilises subsequently with perhaps infinite advantage to 
himself; another goes through life without recognising 
differences, drawing deductions, or accumulating evidence. 
The first man is termed clever ; the second is called un- 
complimentary names. The faculty of observation 
is one that can be acquired, improved, and trained by 
assiduous cultivation. It is a mistake to suppose that it 
is wholly a heaven-sent gift. In any workshop where 
there are many pupils, one or more will be found who 
keep note-books, in which they state. facts which have 
come under their own knowledge. They kept note-books 
at college; they continue an excellent practice. But the 
great majority of lads and young men never take notes 
at all. We have been asked how it is possible to obtain 
that commercial improvement to which the world 
attaches so much importance. One of our contemporaries 
seems to think that we wish to see it taught in technical 
schools and colleges, and urges with much propriety that 
it cannot be learned in any institutions of the kind. We 
never said that it could. It must be learned 
in the workshop, and very early; the pupil must 
teach himself. His opportunities are, as a rule, much 
greater than he thinks. For example, let us sup- 


pose that he is at work in a machine shop. He 
can have little difficulty in finding out how long and 
how wide that shop is and deducing the floor area. Then 
he can count the machine tools in it, and see for himself 
about how many men are employed. He is now ina 

sition to say approximately how many men a given 
Building will accommodate. If, next, he turns his atten- 


tion to the particular tool he is running, he can easil 
learn its output. A good foreman, properly approached, 
can and will tell the pupil a great deal that is not usually 
told. Ina word, a young man who keeps his eyes open can 
obtain an amount of information by degrees that will sur- 
rise him, and which is certain to be of value in after years. 

e can, indeed, lay the groundwork of that commercial 
education which is in demand, while the mere mental 
exercise will develop his faculties and enlarge his mind. 
There is a splendid lesson contained in the earlier chapters 
of Mark Twain’s “ Mississippi Pilot.” 

The professor teaching in a college only deals, and can 
only deal, with one portion of the training of a mechanical 
engineer. This is not a slur on the college nor a reproach 
to the professor. The student has to learn two sides at 
least of a profession which has several sides. To illustrate 
our meaning, let us take a very simplecase. A youngman 
attends the hospitals for five or six years, passes his ex- 
amination, and obtains the qualification without which he 
cannot practise. As arule, his next step is to obtain a 
berth as assistant to some general medical practitioner. 
He then finds that there is quite a new aspect of the 
profession opening up to him. He will be called upon 
to keep a more or less elaborate set of books. 
The physician and surgeon must live. There is 
a commercial side to his life as well as a scientific. 
The assistant learns for the first time a great 
deal about the price of drugs; house rent; the cost 
of horses and a carriage, and many other matters ; ; and 
until he learned these things his value as an assistant is 
more or less minimised. It is not that he ought to have 
learned less science; but science alone will not serve his 
immediate purpose, ‘which is to earn an income. In just 
the same way the young engineer who is only provided 
with a college outfit, or who has only the mechanical 
knowledge that can be acquired in the workshops, is not 
prepared for posts which involve the spending of money. 
We have heard it said of a manager that he was a very 
bad man in the shops, but as a buyer of materials he 
was absolutely unrivalled, and worth twice his salary. 

In truth, the successful mechanical engineer in the 
present day must turn his attention to a hundred things 
not dreamt of in the philosophy of the technical college. 
It is a matter of every-day notoriety that some firms 
succeed and others fail under circumstances apparently 
similar. Possibly it will be found on examination that 
there is nothing to choose between the members of the 
two firms, so far as mechanical skill is concerned. Our 
older readers will be able no doubt to call to mind, each 
for himself, a case in point. One firm has been able to 
push trade and beat competition, simply because its 
members possessed a special commercial aptitude which 
the luckless firm lacked. Unfortunately, young men 
training for engineers, are not told these things and only 
too often regard the commercial side of engineering with 
contempt. We have nothing to say concerning the 
extravagant and careless, who cannot look after their 
own income, and leave parents and guardians to 
get them out of their difficulties. These young men 
have often much that is admirable, much that is desir- 
able in their characters, but they must not com: 
plain if they do not obtain lucrative employment the 
moment they leave the shops. We speak now of 
steady clever young men who have acquired the idea 
that to think of money in connection with steam engines 
is derogatory to science. All that, they fancy, is to be left to 
clerks. The cost of a steam engine is not a thing to be 
considered. - We have met with more than one man 
who was disgusted to find that steam engines were made 
and sold at a profit, or not all. If we have written to 
any purpose, then it will be recognised that as matters 
now stand in the engineering world the pupil or apprentice 
must keep his eyes open, and try to learn for himself what 
the machinery made, more or less under his eyes, costs. 
He must learn the relations between plant and labour, 
and, in a word, waste no opportunity of learning every- 
thing that concerns the manufacture and cost of machinery. 
Help can be given in technical colleges. The very insist- 
ence on the fact that an engineer ought to know the price 
of the materials which he uses will at least serve as an 
awakening to a whole army of young men, or we are much 
mistaken. 


COLLIERY WAGES AND PROFITS IN SOUTH WALES. 


Tue general prosperity of the South Wales coal trade, 
and not merely the steam coal department of the 
industry, is strikingly attested by the fact that colliers’ 
wages have advanced 41} per cent. since the beginning of 
the year, and 54 per cent. since the resumption of work 
after the protracted strike in 1898. The increase awarded 
under the Sliding Scale on and from October Ist is 12} 
per cent., making the wage-rate 71} above the standard 
of 1879, the highest point it has reached in the history of 
the Sliding Scale; and this high level has been attained, 
not by reason of agitation among the men, or tactical 
concessions on the part of the coalowners, but by an auto- 
matic process of wage adjustment which works as unalter- 
ably and inevitably asthe most perfect machine. Nor, it 
may be added, does the rise of 41} per cent. this year in any 
way represent a lever by which coalowners will be able 
to increase the prices of their product; and we are glad 
to be able to say that there is no instance, and probably 
has been no thought, of putting the results of the Sliding 
Seale to that purpose since its inception twenty-five 
years ago. The self- -registering method of wage regula- 
tion is not universally understood, we are aware, but 
for the benefit of those who need the information, it is as 
well to explain that its operations are entirely retrospec- 
tive. Every two months the coalowners’ books are sub- 
mitted to the joint auditors, who have to ascertain the 
average net selling prices f.0.b. of all classes of coal—house- 
hold, small, ordinary steam, and smokeless steam, varying, 
as at present, from 12s. 6d. or less to 29s. and 30s. per ton. 
Wages rise or fall 8} per cent. for each change of one 
shilling in the pound, cid the ‘auditors act as the calcu- 
lating agents, keeping their own counsel, so that neither 
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employers nor workmen can be sure beforehand what the 
outeome of the audit will be. 

The current 12} per cent. advance is based upon the 
transactions during July and August, which evidently 
were not altogether so remunerative as in January and 
February, for which period the increase was 13} per cent., 
the highest on record under the revised scale. For one 
thing tonnage was scarce throughout a large part of the 
months in question, which caused a slight set-back in 
prices, and the Taff Vale strike, though it stimulated 
quotations for available coal, necessarily had a disastrous 
effect on the market for the time being. Yet, even so, it 
is shown by the Sliding Scale Table that 12} per cent. 
means that the average price of all coals raised in 
the Association pits -was between 16s. 171d. and 
16s, 3°43d., which, as compared with the preced- 
ing period, represents an average increase of 1s. 63d. 
per ton in August and July. An analysis of the 
Sliding Scale returns since the 1898 strike shows 
that, save for a reduction of 1} per cent. in February 
last year, colliers’ wages have been in a condition of 
continual progress, and it follows, or rather precedes, that 
fact, that average selling prices must have improved in a 
corresponding or a practically greater ratio. This does 
not imply as a consequence that ever since September, 
1898, South Wales coalowners have been making pro- 
portionately progressive profits. The advance of 41} per 
cent. in eight months of this year is not to be taken as a 
measure of the net earnings of owners of colliery under- 
takings. For the first portion of the period under review 
there was an unwholesome number of unexpired contracts 
which had been accepted at what turned out to be 
ruinous prices. There had been ‘cut-throat competi- 
tion ’’ in some eases, possibly ; but it is not easy to find 
a reply toa man, a responsible man, who declares that 
the alternative is to dispose of his coal, even at 
a loss, or close his pits and still incur larger losses. 
For the second period, beginning in October last, it 
is said on seemingly good authority that there remain 
contracts running which were entered into at prices 
which seemed tempting at the time, and which can- 
not at the moment be contemplated without chagrin. 
To what extent the outstanding contracts at, say, from 
17s. to 2is. per ton, encumber the coalowners’ books to- 
day it is utterly impossible for anyone outside their 
particular confidence to determine ; but their undoubted 
existence, and their binding force, so far as a few colliery 
firms are concerned, to use a homely phrase, ‘“ takes the 
gilt off the gingerbread.”’ Undoubtedly a rich harvest is 
being reaped by firms especially favoured by the condition 
of their contract books and their mining facilities. Out 
of twenty-one colliery companies which have already 
announced their dividends, eight pay 5 per cent., four 
10 per cent., four 20 per cent., and one—the Main— 
25 per cent. These are handsome returns, but it is 
urged by the recipients that they barely make up for the 
weary years in which shareholders got nothing for their 
money, and that, on a comprehensive view, coal pro- 
prietors as a class are not sharing in the same degree as 
their workmen the present prosperity of the trade. 

Much is being said about ‘coal rings,’”’ the rapacity of 
coalowners, and the like. There is no trade combination 
in South * Wales other than the Coalowners’ Association, 
and that, while it permits the Sliding Scale to regulate 
wages, has nothing, and can have nothing to do with the 
regulation of prices. The fact is, that members of the 
Association were left with a free hand to rush into 
bargains for twelvemonths or more on a 15s, to 20s. per 
ton basis, while all the signs were pointing irresistibly to 
a continued demand, a slackening supply, and a quota- 
tion of from 28s. to 30s. per ton. This very circumstance 
might be cited, if it were necessary, as evidences that 
there is no ‘‘ ring,” no co-operative movement for main- 
taining or enhancing prices in the steam coal trade of 
South Wales. ‘Once bitten, twice shy,’ describes with 
sufficient accuracy the attitude of the steam coalowners in 
references to the new autumnal contracts. Our South 
Wales correspondent last week noted the tenders offered 
for another—the third—of the Admiralty contracts. 
These were for second-class steam coal, and the quota- 
tions were from 24s. 6d. to 27s., the latter for prompt 
delivery. Our private information relates to two heavy 
contracts for twelve months delivery at 27s., and one 
company invited to tender, it appears, declined for the 
reason that it preferred to keep its output for the open 
market. There is just the possibility that the rash con- 
tractor may be succeeded by the prudent contractor who 
is too cautious; but it may be safely presumed that the 
South Wales coalowners are taking care of their own 
interests; at any rate the colliers have no excuse to 
grumble. Coal prices are well maintained; a fortnight’s 
electioneering will interfere with work, shorten supply, 
and stiffen quotations, with the almost certain result of 
another advance of wages, if not quite so substantial, 
when the result of the November audit is announced. 


ATTRACTION. 


REcENTLY we have discussed in these columns recon- 
dite problems of physical science. To say that these 
things are beyond the purview of engineers is to limit the 
scope of the profession. The business of the engineer 
is to utilise what have been termed, popularly if not accu- 
rately, the forces of Nature, for the benefit of mankind. 
To the physicist the world is indebted for the discovery of 
new phenomena, and novel relations existing between old 
and new natural actions and interactions. It is im- 
possible, however, to draw a narrow line and say that 
the province of the engineer lies on one side and the 
territory of the man of pure science on the other. Thus 
the discovery of the phenomena of electrical induction 
was mainly the work of TI'araday; but the con- 
struction of dynamos which utilise that discovery is 
the daily work of the engineer. Reasoning in this way, 
it easily becomes obvious that the engineer is really 
deeply interested in the whole course of modern 
scientific research ; and speculations as to the constitution 


of matter and the nature of energy are by no means to be 
regarded as of necessity abstractions, possessing no real 
value sufficient to make them worth studying. No one 
can tell from day to day whether or not some extremely 
valuable discovery will be made. There is reason, 
indeed, to believe that co-relations of phenomena may at 
any moment be hit on which will reduce the telegraph to 
the level of a conspicuously clumsy piece of apparatus, 
or bring down the cost of electric lighting’ to a tenth of its 
existing price. When Hertzian waves were first spoken 
of no one dreamt that they would enable us to transmit 
messages througn long distances without visible means of 
communication. The telephone was built up out of 
most unlikely materials ; and the man who asserted that 
he could make an iron plate talk to an audience by the aid 
of three French nails, a small battery, and a few cinders, 
would have been regarded as a lunatic not so very long 


0. 
Or late those who have watched the signs of the times 
will have noticed that a change is coming over the mode 
of thought of the more advanced seekers after physical 
truth. Possibly not many of our readers have carefully 
followed Dr. Larmor’s address to Section A of the British 
Association which we have placed on record in our 
columns. Possibly fewer of those who have read it have 
understood it. Dr. Larmor has evidently failed to make 
the English language express clearly what he wanted to 
say; Nor are we surprised. It is a hackneyed saying 
that ‘‘ words fail us to express our feelings.” But Dr. 
Larmor has at all events succeeded in telling us that 
much that. was formerly accepted as the very ground- 
work of physical science must be abandoned as 
untenable. He hints, indeed, that Newton’s laws of 
motion are no longer satisfactory expositions of well- 
understood truths. He seems disposed to abandon the 
idea that force is the cause of motion; a statement 
which we have often pointed out is wholly inconsistent 
with Newton’s third law. Ions take the place of atoms, 
from which they seem to differ only in being infinitely 
more numerous. Kelvin’s theory of vortices, with a differ- 
ence, is favoured ; and we have again a theory of force 
centres, which so closely resembles that advanced years 
ago by the late Walter Browne, to say nothing of Bishop 
Berkeley, that to the superficial observer, at all events, 
the distinction is without a difference. But the most 
noticeable feature of the whole discourse is Dr. Larmor’s 
tendency to abandon the pursuit of knowledge in certain 
directions. It will be better, he said in effect, to content 
ourselves with a statement of the chain of events so far 
as we can see the links, without attempting to discover the 
ends of the chain. We can study the effects of gravity, 
but it is for ever impossible for the human mind to con- 
ceive of any adequate cause. We may frame mathe- 
matical theories about the ether, but the human mind is 
incapable of forming a concept of a substance which will 
comply with the conditions. In whatever direction we 
turn we are stopped by the presence of the unknown. 
Dr. Larmor will have it, as we understand him, that 
much of the unknown is unknowable. It is possible that 
we over estimate Dr. Larmor’s pessimism ; we trust that 
we do. 

Among the matters to which he directed attention was 
attraction. Its phenomena are common and obvious, 
even apart from gravity, but they appear to be absolutely 
inexplicable. We speak of the torque of a motor, or a 
dynamo, and it is part of the work of the electrician and 
the engineer to calculate its amount under stated con- 
ditions; but no one on earth has the smallest notion of 
why torque exists at all in the combination of iron, 
copper, cotton, and shellac. The magnet gives us a 
puzzle as recondite as any in the universe. In old times, 
when men did not use very accurate language, it was said 
that a loadstone or a permanent magnet “ attracted ”’ 
iron. No one thought of saying that the iron attracted 
the magnet to precisely the same extent. As to the 
nature of the links across space between the two, no one 
worried himself. ‘‘ Action took place at a distance,” that 
was enough. Sir Isaac Newton was the first man able 
to influence thought to any sufficient extent to point 
out that no action of the kind could take place without 
some bridge to span vacuity. By degrees it began to be 
understood that what we term magnetic attraction can be 
expressed in terms of lines of force; and, what is of all 
things important, that attraction is due not to anything 
done by the magnet per se, but to some external form of 
energy which is localised and directed by the magnet. 
But what this form of energy is, or how the magnet 
works, no one, as we have said, knows. 

Let it be borne in mind, again, that no one can say 
positively that it is to “attraction,” and to it alone, that 
we are indebted for the production of electric currents 
when a copper bar or wire cuts a magnetic field. It is 
even conceivable that such a current might be developed, 
although the magnet did not attract atall. It is not neces- 
sary now to speak of the curious induction effects of two 
wires or currents on each other without an iron or steel 
magnet being used. If, then, there were no attraction, 
we should have a dynamo and a motor equally bereft of 
torque. The result would be that the first could appa- 
rently be driven without any expenditure of power more 
than would be required to overcome friction, while the 
latter would not work at all. It may be said that a 
dynamo of this kind would create energy, and is, 
therefore, impossible; that we should have, in a 
word, “perpetual motion.” But when we come 
to read Dr. ‘Larmor’s address, bearing in mind that 
he represents the trend of advanced scientific .opinion, 
we can easily see that after all the dogma of the 
conservation of energy may be stated too narrowly. 
It is not, indeed, impossible that our views as to what 
energy is are in a measure erroneous; that they are 
elaborated like the German’s camel, out of our internal 
consciousness, and that certain natural phenomena of a 
very striking character may take place without any 
expenditure of energy adequate, as we think, to produce 
the noted effects. In this connection we must not forget 


that the coneept of energy is very largely the result of a 


definition ; and that the fact that it is conserved is wholly 
contradicted at every turn by our experience. Few of us 
forget Lord Kelvin’s dictum as to the degradation of 
energy. Furthermore, the nature of what is known as 
potential energy is wholly hidden. A pound of gun- 
powder seems enough to blow to the winds the whole 
theory that all energy is dynamic or kinetic. We hold, 
then, thatthere is no valid objection to the assumption that a 
dynamo orits equivalent may yet be constructed which will 
no more have any magnetic “attraction” to deal with 
than a storage battery or a galvanic pile has. But before 
any such result is obtained it will be essential to arrive 
at some definite understanding as to the part which 
magnetic attraction plays in the production of electric 
current. Attraction is, be it observed, only one attribute of 
Kapp’s lines of force. Is, in a word, that special interaction 
between a copper wire and a magnet which results in the 
production of electricity inseparable from that other action 
which takes place between a magnet and a bar of iron, 
or is it not? We desire particularly in this connexion to 
exclude all reference to the quasi attractions which take 
place between charged wires or electric currents. They 
constitute quite another phase of the whole problem. 
Finally, we may point out that if it were possible to find 
a material substance which would interrupt the lines of 
force of a magnet in the same way that a plate of glass or 
micanite intercepts currents of electricity, is would be 
possible to construct an engine which would, so to speak, 
** work of itself,’ and would, according to one definition, 
create energy. Are we to assume that it is for this 
reason magnetic force lines cannot be interrupted ? ’ If so, 
have we not here a clue to the nature of these lines of 
force, and a key to the hidden mysteries of attraction ? 


CARNEGIE PROJECTS. 


Tue latest Carnegie proposal is a line of the company’s 
own from the works at Pittsburgh to the seaboard, as one of 
the desiderata in the cultivation of a foreign trade. Mr. 
Carnegie, we are told, will not put up any longer with the 
extortion of railroads to the coast. He will finance the pro- 
ject, and is certain that bonds enough can be sold to build it, 
‘especially when it is figured that an enormous tonnage will 
be given the railroad from Allegheny county mills and 
furnaces; also from the coal and coke regions.” In fact, Mr. 
Carnegie ‘‘ intends to show the world the greatest tonnage in 
history diverted to his new railroad.” It will be observed, 
however, that he wants the public to take a share 
in the expense, while the undertaking will be worked 
first and last--we suppose—for the benefit of his firm, 
whose interests will not of necessity be the interests 
of the bondholders. Two routes are under discussion. The 
one project is to build from Homestead and Duquesne to 
the Connellsville region, thence east to meet the Reading 
line, and arrangements will be made with the Reading Co. 
for tide-water facilities. The other project is to extend 
the Carnegie line, now running into the lake region, thence 
vid the Monongahela and Southern, a projected line, through 
West Virginia, Maryland, and to Norfolk, Va., where 
the Carnegie Company will construct its own terminus. 
Meantime, it is an interesting point of the American steel 
trade that the Carnegie Company has agreed with the other 
five important makers of steel rails—the Federal Steel Com- 
pany; the Pennsylvania Steel Company, including the Mary- 
land Steel Company; the Cambria Steel Company; the 
Lackawanna Iron and Steel Company; and the National 
Steel Company — to reduce the price of these rails 
from 35 dols. to 26 dols. a ton. The reduction applies 
only to contracts for delivery next year from American 
purchasers, and there is no written engagement to 
adhere to it, but only a verbal agreement. Although 
the old price of 35 dols. has been upheld so far as the 
American home market is concerned for many months, 
the manufacturers have been all along ready to accept much 
less, and lately as little as from 22dols. to 23 dols. from 
foreign purchasers. United States buyers, it appears, still 
regard even 26 dols. as excessive, and are not prepared to give 
out orders on that basis. Steel billets, they say, are now 
only 16 dols. to 17 dols. a ton, and can be converted into rails 
at an additional expense of about 2 dols.; and Bessemer pigs 
selling at 14dols. can be manufactured into steel rails at a 
cost of 6dols.a ton. These figures leave a margin of 6 dols. 
to 7 dols. a ton for the steel rail manufacturers, a profit which 
the railroad managers consider to be too large. Nevertheless 
it is by no means certain that they may not accede to the 
26 dols. price. For one thing, the manufacturers are 
apparently united in their action. Then, again, railroad 
traffic is now so much larger in volume and railroad rolling 
stock is so much heavier than a few years ago that rails are 
rapidly worn out, and their replacement at comparatively 
frequent intervals becomes imperatively necessary. 


OPENINGS FOR MACHINERY. 


In one or two directions special openings for the use of 
British machinery are just now occurring upon which 
engineers would do well to keep an eye. The crisis in the 
cotton trade has strengthened the conviction that has long 
been entertained that we ought not to rely too much upon 
one country for our cotton supplies. An authority upon 
textiles insists that ramie could, and ought to be, grown in 
our own vast territories. It is pointed out that the possibili- 
ties of this plant are enormous. It grows wild in India, and 
in many other of our possessions. It is an immensely strong 
fibre, and will, it is urged, make anything that can be made by 
flax, cotton, or silk. We believe that the main difficulty hitherto 
has been to get suitable machinery for the ramie decorticating 
process, but advances have in recent years been made in this 
branch of machine constructicn and it is quite possible now 
to obtain, from at any rate a few firms, machinery which will 
separate the fibre from the leaf in a fairly satisfactory manner. 
The present would appear to be an opportune time for engi- 
neers who make a speciality of ramie machinery to bring it 
once more prominently before the buying public. A year or 
two ago ramie was a good deal in evidence. Since then not 
so much has been heard of its capabilities, but the present 
severe shortage of cotton supplies may create an opening for 
it as a textile substitute. There should also before long be a 
demand for considerably more coal-mining machin-cry of 
English origin for use in Queensland than at present goes 
there. A geological surveyor who has recently returned to 
Brisbane after a visit of some months to the district in the 
neighbourhood of the Dawson and Mackenzie rivers reports 
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the existence of a very large extent of coal-bearing country. 
The coal is anthracite, high in carbon, and excellent for 
marine purposes. It is believed that the area of country 
which is coal-bearing is at least 5000 square miles. Should 
this prove to be correct the time surely cannot be far distant 
when coal-mining operations of considerable extent will be 
in progress, greatly, we trust, to the benefit of British makers 
of colliery machinery and plant. 


CLYDE SHIPBUILDING, 

WE are glad to say that trade Las again turned for the 
better on the Clyde. With the output for September— 
amounting to close on 34,000 tons—Clyde shipbuilders have, 
during the nine months of the year now past, turned out a 
total of approaching 327,950 tons of new shipping, a total 
which has only been exceeded once before, viz., last year, 
when the nine months’ aggregate amounted to 334,270 tons. 
The amount of work on hand was not being augmented in 
anything like the same ratio, and slips had begun to assume 
a very depleted aspect, but happily the past two months have 
borne fruit abundantly, and the balance is now well main- 
tained. Altogether about 140,000 tons of fresh work has 
found its way into the books of Clyde shipbuilders during 
August and September. The bigger share of this rush of 
orders has been secured by builders in the lower reaches of 
the river—Greenock, Port Glasgow, and Dumbarton—but 
more recently firms in the upper reaches have also benefited. 
(Juite a fleet of large dead-weight capacity trading steamers 
has been distributed between William Hamilton and Co., 
A. Rodger and Co., Robert Duncan and Co., and the Clyde 
Shipbuilding and Engineering Company, Limited, all of Port 
Glasgow. Four steamers, each of about 5000 tons gross, are 
to be built for the British India Steam Navigation Company 
—two by A. and J. Inglis, of Pointhouse, and two by William 
Denny and Brothers, Dumbarton. The Fairfield Company 
opens a new connection with an order for a large steamer for 
the Nippon Yusen Kaisha, and David J. Dunlop and Co., 
Port Glasgow, are to build and engine two passenger and 
cargo steamers for the Kastern trade. Four cargo steamers, 
each of large dimensions, have also been ordered from 
A. MeMillan and Co., Limited, Dumbarton, and a variety of 
less important orders have been distributed over firms in all 
the reaches, 
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Manuel Théorique et Pratique de Automobile sur Route. By 
GERARD LaveRGNE. Paris: Ch. Beranger, 15, Rue des 
_Saints-Péres. 1900. 

Horseless Vehicles, Automobiles, and Motor Cycles. By 
GarRDNER D. Hiscox. London: Sampson Low, Marston, 
and Co., Limited. 1900. , 

Or the second of the two books whose titles are given 

above there is little to say. Those who are acquainted 

with the class of American literature to which Mr. Hiscox 
occasionally contributes will readily divine its nature. It 
has been not inappropriately termed catalogue literature, 
and we talk of books of this sort being made, not written. 
The present volume may have its uses for those who 
want a rechauffé of motor car history, or desire to know 
roughly the characteristics of certain cars, and find it 
easier ‘to purchase a book than collect the descriptive 
pamphlets from the makers. It is far from complete, 
and it is not up-to-date ; for instance, the whole question 
of carburetters is disposed of in seven pages, and the 

Serpollet boiler illustrated is of an ancient type. It is 

unnecessary to say more about it than that it is very 

little better or worse than nearly all the works on this 
subject which have up to the present appeared. 

In M. Gerard Lavergne’s book we have a work of an 
entirely different stamp. We may say without hesitation 
that it is the best treatise on the subject which has yet 
come to our notice. We are aware that a volume is in 
the English press at the present time which should rival 
this book, but its appearance has been delayed,* and a 
Frenchman may claim, as seems natural, the honour of 
writing the first really valuable modern treatise on motor 
carriages. 

The volume is divided into four parts. The first is 
called ‘* Les Agents de la Locomotion Automobile.” It 
opens with an historical chapter which adds nothing to 
our present knowledge, and concludes, in Chapter IT., 
with a review of the means which have been, are, and 
may be employed to propel vehicles automatically. The 
criterion of the best propulsive “agent” is well defined 
as that which for the least weight gives the greatest 
number of kilogrammetres. In the weight are to be 
included, of course, all accessories, the boiler for the 
steam engine, the receiver for compressed air, the cooling 
coil for the oil motor, and so on. The author passes in 
review coal and coke; petroleum and petroleum spirit; 
electricity, air, and compressed gas; carbonic acid gas 
and liquefied gas; hot water; acetylene; methylated 
spirit—Alcool et Huiles de distillerie—and benzine. The 
first three receive practically the whole treatment of the 
book, and we have to turn to later chapters to find their 
evaluation. The agents which necessitate the use of 
receivers, air, gases, and liquids under pressure, are dis- 
cussed and passed in a few words as suitable for 
tramways under proper conditions, but inherently unsuit- 
able for motor carriages. Of the future of acetylene 
the author is sceptical; he regards it as dangerous 
to store and too violent in its action. The discussion 
on the possibility of using alcohol cr methylated 
spirits is excellent. “The substitution of alcohol for 
petroleum spirit,” writes M. Lavergne, “for automobile 
use would have probably the advantages of diminishing 
the disagreeable odour and the deposit in the cylinders, 
and certainly of substituting a national for an imported 
product, of which the consumption might indemnify 
agriculture for the loss which she cannot help sustaining 
in the decreased demand for horses and forage.” The 
latter reasons will hardly appeal to Englishmen, but they 
are interesting as showing the almost national importance 
with which automobilism is regarded by French enthu- 
siasts. It is shown that though @ priori alcohol seems 
unlikely to displace petroleum spirit, because theoretically 
its heat value is little more than half that of the latter, yet 


* We have received a copy of this book at the moment of going to 
press, and shall deal with it in a future issue. iad 


on account of the fact that it requires only about half the 
quantity of air, and consequently expends less heat in 
raising the temperature of. this air, it is worth further 
consideration and trial. The experiments conducted by 
M. Max Ringelmann for the Société d’Agriculture de 
Meaux in this direction are somewhat severely criticised, 
and it is shown that tests made by M. Petréano and by 
“Je maison Kérting” give far better results because the 
necessary conditions were more carefully studied. In 
the latter case particularly, the consumption per horse- 
power hour was but little higher than that of petroleum 
spirit in M. Ringelmann’s experiments. Nevertheless, 
on the whole the author is of opinion that the likelihood 
of methylated spirit ever becoming a serious opponent 
to petroleum spirit is remote unless economical reasons 
—the consumption of a national product—affect the 
question. The same arguments will apply almost equally 
in this country ; methylated spirits at 2s. 6d. to 2s. 8d. 
the gallon will not compare with *‘ essence”’ at 8d. to 1s. 4d. 
for the same amount, The price of a litre of methylated 
spirits outside Paris is 1f., of petroleum ‘30f., and of 
essence minérale ‘50f. The benzine motor is about 
10 per cent. more economical than the methylated spirit 
engine, but the price of benzine would probably rise if 
there was any increase in the demand for it, and 
M. Lavergne is therefore of the opinion that the develop- 
ment of it, also, for traction work is open to pataieres 8 
doubt. 

We may at this point turn, not inappropriately, to the 
chapters to which reference has alt en made, 
and consider M. Lavergne’s discussion of the three 
commoner-used sources of power: petroleum—oil or 
spirit—steam, and electricity. These are given in 
Chapter IV. of Part IT., and in. the final chapter in the 
book. We turn to the former and find the cases very 
lucidly stated. We have, first, the advantages, then the 
inconvénients of each system explained, and it may 
be interesting to summarise them briefly, although they 
are pretty generally known. We take them in order. 
The steam engine, as designed for motor cars, is of great 
simplicity and of strong parts; it is certain in its action, 
and its repair, in case of accident, is easy. Power for 
power, the engine alone considered, it is lighter than the 
petroleum motor, and this advantage increases propor- 
tionately with the power, which makes it the best engine 
for heavy cars. But its principal advantage is its 
elasticity. Its full force is available at the first stroke 
of the piston, and the speed of the carriage can be 
varied without the intervention of special gearing. One 
change gear is, as a rule, only required, whereas 
three or four are usually fitted on oil cars. Further- 
more, it reverses readily, and the motor is at rest 
when the car is not running; and, finally, it 
works economically. But it labours under the dis- 
advantage of necessitating the carriage of considerable 
weight in the boiler, the fuel and the water, which are re- 
quired for its working. Furthermore, weight is not the 
only inconvenience of the boiler, for other things, it is 
difficult to find room for it; it requires the attention of an 
experienced attendant; it may throw sparks, and disen- 
gage visible smoke or vapour; and it takes some time, 
say, half-an-hour, to get up steam. The value of these 
disadvantages is, however, much minimised when heavy 
cars are considered, and even on pleasure carriages the 
system developed by M. Serpollet, of using liquid fuel and 
a flash boiler, removes them nearly all. And when the 
time comes that a cheap oil can be procured and properly 
burned, steam will, with its many advantages, become a 
serious rival of the oil-propelled vehicle. But, besides the 
generator, the question of superhéating and of condensa- 
tion demand attention. 

The principal advantages of the oil engine is that in a 
small quantity of benzoline a very large supply of energy 
is carried; and that despite the fact that, power for power, 
the petroleum motor is three times as heavy as a steam 
engine, the whole weight of the propelling agent is less 
in an oil car than in a steam car, and thus more weight 
can be put into the carriage itself to increase its strength 
and comfort. Another important advantage is that it can 
be started at a few moments’ notice. But ‘ beside 
these precious aavaninge many inconveniences must be 
mentioned.” Principal among them is the absolute 
want of elasticity. On this account it is necessary to 
employ an engine too large for the average work of the 
car, and thus an idle load has to be carried. Then we 
have the distressing vibration and the waste of power 
when the car is at rest ; the annoying necessity of cooling 
the cylinders ; the impossibility of reversing without the 
aid of gearing; the difficulties of securing correct car- 
burisation ; the disagreeable smell; and the dangers of 
manipulation of a highly inflammable spirit. But in spite 
of all these the advantages are suflicient to make it at 
present the best kind of motor for le grand tourisme, 
though it is ill adapted for the carriage of heavy loads. 
M. Lavergne looks forward to the time when retroleum 
will replace the more dangerous spirit, and considers 
that the difficulties are by no means insurmountable. 

But ‘la machine automobile par excellence”’ is the 
electric motor, on account of its rotary action, its elas- 
ticity, its self-regulisation, the ease of use, its silent 
running, and finally, the ease with which it can be 
mounted in a carriage. The chief objections to it are its 
great weight, the upkeep and renewal of accumulators, the 
necessity of re-charging stations, and the time lost in re- 
charging. In connection with this summing up of the 
good and bad points of each agent it would be interesting 
to turn to the last few pages of the volume and consider 
the direction in which improvement is to be sought. 
They may be divined from the list of failings summarised, 
but we must leave the reader to consult M. Lavergne’s 
volume for himself. 

On the practical or concrete features of the book a 
good deal might be said. But it is sufficient to say that 
the work is one no one interested in the subject can 
afford to be without, and possessing which he need add 
none of the other extant volumes to his shelf; that is to 
say, it is at once the most exact and comprehensive 


description of motor carriages, their parts, and their 
management, which has yet appeared. We do not 
pretend that everything will be found in it—it would, for 
example, be easy to add to the chapter on transmission 
gear—but it contains all that is necessary, and the shrewd 
criticisms which occur here and there show that M. 
Lavergne is more than the ordinary motor-car enthusiast 
—he is also an engineer. It is a book which we have 
perfect confidence in recommending to our readers. 


SHORT NOTICES. 


Air, Water, and Food: From a Sanitary Standpoint. By 
Ellen H.. Richards and Alpheus G. Woodman, instructors in 
Sanitary Chemistry, Massachusetts Institute of Technology. 
First edition. London: Chapman and Hall, Limited. 1900.-- 
This book is intended to deal chiefly with such portions of the 
subject of sanitary chemistry as come directly under individual 
control, or which require the education of individuals in order to 
make up the mass of public opinion which shall support the city 
or State in carrying out sanitary Three chapters are 
devoted to air. They are distinguished by the following titles :— 
‘* Air—Composition, Impurities, Relation to Human Life;” ‘‘The 
Troblem of Ventilation ;” ‘‘ Analytical Methods, Determination 
of Carbon Dioxide.” Four chapters deal with water and its rela- 
tion to life and health; the question of what is safe water and 
methods of analyses. Three chapters are set aside to the study of 
food and measures to ensure its being pure. There are two 
appendices ; the first contains some useful tables of various 
kinds, and the second gives a list of reagents, with their methods 
of preparation, A list is also given of the leading publications 
dealing with the subjects under discussion, 

Preliminary Practical Magnetism and Electricity. By John 
Henderson. London: Longmans, Green, andCo, 1900. Price 1s. 
—This claims to be a text-book for organised science schools and 
elementary evening science classes. It consists practically of a 
series of simple experiments in electricity and magnetism. Each 
experiment is arranged as follows:—There is first a preliminary, 
where the nature of the experiment is discussed ; secondly, the 
necessary apparatus is detailed; and, ge | the method of 
carrying out the experiment is explained he .students are 
taught to tabulate carefully all results arrived at. There are 
three appendices, one containing ‘‘ Notes on Experiments,” 
another ‘‘ Method of Working,” and the third is a detailed esti- 
mate of the cost of physical laboratory bs, necessary to 
accommodate twenty students. It is a good little book, and will 
doubtless be found of use by many a teacher. 
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1900. Price Is. 
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GLascow AND INCANDESCENT Gas LicHTING.—In explanation 
of the circumstance that the poles for the tramway trolley wires 
in many parts of Glasgow are being put up without arrangements 
being made simultaneously for the fitting of electric lamps thereon, 
it was stated in last meeting of the Town Council that experiments 
were about to be made with incandescent gas light in place of 
electricity. One member of Council said that after what a depu- 
tation from their body had seen in Paris, it was desirable to make 
experiments with the incandescent light in the Great Western- 
road, and another stated that in Berlin and other continental 
cities incandescent gas light was displacing electricity. Already 
two streets in the south side of Glasgow had been lit with incan- 
descent gas light, the result giving great satisfaction to all in the 
district. It was also stated with regard to the light that the 
figures as to cost came out exactly identical for the same consump- 
tion of gas, while the light was three times greater. ‘The capital 
expenditure per lamp was 3s. 6d. The experiments with incan- 
descent light had been so satisfactory that the Council should 
look forward to a rapid extension of the system. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineers: William 
Chapman, to the Sybille ; Robert B. Ayres, to the Duke of Welling- 
ton, additional for the Syren; John W. Ham, to the Duke of 
Wellington, additional for the Invincible. Engineers: George H. 
Stainton, to the Pembroke, additional for the Stagg ; Harry R. 
Batchelor, to the Pembroke, additional for the Salmon; Charles B. 
Lecky, to the Pallas, in lieu of a chief engineer ; Henry A. Gedge, 
to the Duke of Wellington, additional for the Success ; Herbert 
B. Moorshead, to the Duke of Wellington, additional for the 
Myrmidon; Alfred E. Straw, to the Vivid, additional for the 
Osprey ; Frederick C. Davis, to the Vivid, additional for the 
Vigilant. Assistant engineer William Dawson and probationary 
assistant engineer Thomas E. Hughes, both to the Sybille. 
Artificer engineer: James H. D. Nichols, to the Duke of Welling- 
ton, additional for the Pallas. Inspector of har songs’ John Pitt, 
to the Tamar, additional for Fleet Reserve duties. motions,— 
Assistant engineers: John EK. Wilshin, promoted to be engineer in 
her Majesty’s fleet, with seniority of September 13th ; Henry R. 8. 
Hughes, to be acting engineer in her Majesty’s fleet, with seniority 
of July Ist. 

RAILWAYS AND THE CARRIAGE OF C'ycLEs,—At last the division 
of forces that imperilled the chances of success in carrying a rail- 
way Bill through Parliament has ceased to exist among the repre- 
sentative bodies in the cycling world. It — be remembered 
that the Cyclists’ Touring Club published a Bill dealing with the 
carriage of cycles by rail, and immediately afterwards a second 
Bill was brought forward by the National Cyclists’ Union, the 
Scottish Cyclists’ Union, the Irish Cyclists’ Association, and the 
Cycle Manufacturers’ Association in combination, and for the 
moment there was war. But the objection taken to the C.T.C, 
Bill by other federated bodies has been overcome. The C.T.C. 
Bill had given the right to make complaints to the Board of 
Trade only to incorporated bodies having for their object the 
furtherance of the use of cycles, As the U.T.C. is the only incor- 
porated body of the kind in existence, the other—non-incorporated 
—bodies were aggrieved. The C.T.C., however, subsequently ex- 
plained that the restriction was intended to exclude irresponsible 
and unorganised institutions, and not properly-constituted organi- 
sations, and so a new Bill has been drafted, in which not only 
incorporated bodies shall have recognition, but any other body 
which may obtain from the Board of Trade a certificate that it is 
@ proper body to make a complaint. This = ey having been 
arrived at, the new Bill is now supported by the whole of the 
societies above enumerated, and the differences between the old 
Bills as to the amount of rates to be levied have been adjusted. 
The new and agreed scale, according to the Manchester Guardian, 
is as follows :—For bicycles, a maximum of 3d., up to 25 miles, 
with a charge of 6d. up to 50 miles, and an additional 3d. for 
every 50 miles over and above the first 50 ; tandem bicycles to be 
charged a rate and a-quarter, and tricycles a rate and a-half. 
Uniformity in the demand being thus assurcd, success is far more 
likely to be attained than ever before. 
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The outlets are provided with vertical balanced sliding | arrangement of steam pipes is clearly shown in Fig. 1 as a 
doors, and the coal is passed into hoppers, to which suitable | duplicate main, but owing to the immense condensation 
measuring chambers are bolted. There are ten of these which usually takes place in these mains, they were so 

ApovT ten years ago, when the underground electric rail- | chambers, each having a capacity of 2 cwt., and each chamber arranged that, generally speaking, both mains are in use at 
way from the Monument to Stockwell was opened by the | supplies the two hoppers upon one boiler. A pointer working | once, but in case of emergency the engines can be supplied 
City and South London Railway Company, we described | over a dial registers the number of charges put into each | from one main only, in which case the velocity of the steam 
it in our pages, giving special attention to the method boiler. There is also an as elevator provided with Sin. | would be very high. There are two stop valves upon each 

buckets, attached to a chain of | boiler, and the whole of the steam main is arranged so that 
4in. pitch, 3}in. wide; this | no expansion joints are needed. 
apparatus is entirely closed in,| The pipes are of wrought steel with solid flanges. The 
and receives the ashes through | main engines exhaust into a tube, 32in. diameter, running 
a grating fixed on the inside of | the entire length of the engine-house, and so arranged that 
the boiler-house. The ash is | it can discharge at one end into a surface-condensing plant 
delivered into a bunker having | by Cole, Marchent, and Morley, and the other end of the 
a capacity of 12cubicfeet built pipe rises above the building, and has an automatic 
of jin. plate, and it is fitted | relief valve which opens when a small pressure occurs in the 
with a door worked by a lever main. The valves are so arranged that any engine can be 
and connecting-rod at floor | isolated from the rest of the plant. 
level, thus enabling all the | Engines and generators.—The generators are all direct 
contents to be discharged into | coupled, and their size arranged to suit the output at various 
carts. | times of the day, depending upon the number of trains run- 

The boiler-house contains | ning. With the exception of the original Siemens-Willans 
nine Davey - Paxman “ Kco- | set of 125 kilowatts removed from the old power-house, all 
nomic” boilers 15ft. 6in. by | the generators are of the Electric Construction Company’s 
8ft. 9in. diameter, capable of | make, and consist of one 125-kilowatt generator coupled to 
evaporating 8000 lb. of water | a high-speed Willans engine, and two 300-kilowatt also 
per hour each, the working | coupled to Willans engines. The remaining two 800-kilowatt 
pressure being 1601b. persquare | sets are direct-coupled to two Corliss compound engines, 
inch. Each boiler is fitted with | built by Cole, Marchent, and Morley. Each of the above 
Vicars’ mechanical _stokers. | sets is capable of taking an overload of 33 per cent. without 
The main steam range is dupli- excessive sparking or heating. All the generators are 
cated, and consists of lap- | compound-wound to maintain a constant potential of 
welded steel pipes with all| 500 volts at the switchboard. The shunt-regulating 


THE CITY AND SOUTH LONDON ELECTRIC 
RAILW. 


. 


Fig. 1-COMPOUND_ENGINE- LOW-PRESSURE CYLINDER 
Coal Tip 


of construction adopted by the late Mr. Greathead for ; 
the tunnels, and to the novel form of shield introduced by | Shee o 
him. We also dealt very fully with the electric equipment, | a Stdeer Enpin 


2 


which was carried out upon the system advised by the late Pump House 
Dr. John Hopkinson and his brother. This railway was the | ° 

first one ever constructed entirely underground for passenger | , 
traffic and worked by electricity, and since its inception a | Y. 
large number of other similar railways have been built, oF 
including the Central London, the Paris Metropolitan, &c. | if 
The extension works have now been satisfactorily completed, | i 
and trains are running constantly from Moorgate-street to | 
Clapham Common, a total distance of about 43 miles. The | 
generating station originally put down would have been quite 


inadequate for the increased service, so it was decided to | 


() 
( 


it 


discard the old plant, and to put down an entirely new | 
installation, which is now satisfactorily at work. | 

With the extension of the City and South London Railway | 
to Clapham Common and Moorgate-street, and the further | 
extension to the Angel at Islington, which was then about to 
be started, the ordinary two-wire system of working was no 
longer suitable for the new line, both on account of the return 
drop in the rail and also the loss in the feeders. All methods | 
were carefully considered, and the possible systems of working | 
were finally brought down to three, namely (1) the three-phase | 
system with sub-stations ; (2) an extension of the two-wire | a 
system with feeder and return boosters; and (3) the three- eg 
wire system with balancers. On account of rumours that the 
latter system was unsuitable for traction work, the question of | 
adopting it was very carefully gone into, and there really | 
seemed no reason why, with proper arrangements for balanc- 
ing, this system could not be made to fulfil all the conditions | 
required for working the line ; and the experience of the past 
few months has, we are informed, shown that those responsible | 
for the adoption of the system were justified in their choice. | 

A piece of land adjoining the existing generating station | 
at Stockwell was secured, and upon this the new station and | 
additional carriage sheds were erected ; the old station being | ee 
utilised for the tool and repair shops required in connection 
with the railway. A plan of the new generating station is 
given in Fig. 2; the building consists of a steel and brickwork 
structure with slated roof capable of being extended to double 
its present capacity. The building as now erected, and con- | 
taining the plant for the line, with its Moorgate-street and | 
Clapham Common extensions, is 150ft. long by 90ft. wide, the 
boiler and engine-houses being practically under the same | 
roof, and thus the length of the steam piping is reduced to a | bs 
minimum, 

Over the boilers the coal is stored on a steel and concrete 
floor in wrought iron bunkers, with a passage down the 
centre. These bunkers have a capacity of about 1000 tons. 
The coal is delivered by carts to a hopper outside the boiler- 
house, and thence it is elevated and conveyed to the | 
bunkers by an elevating and conveying plant erected by the 
New Conveyor Company, of Birmingham. From the bunkers 
the coal is delivered by measuring shoots to the hoppers of 
the mechanical stokers below. 

The coal is first tipped into a hopper, which is built of 
concrete, to hold about 25 tons, and is placed over the bottom 
of the elevator. It has a plate to direct the coal into the 
buckets and prevent it falling below, while a clear space is 
left to allow of inspection of the gear. The elevator has a 
wide chain, and carries seamless stamped steel buckets 12in. 
wide, and spaced 2ft. apart; and there are bars of flat iron 
so fitted as to slide upon the angle iron guides, which are 
fitted inside a steel case made of plate ,,in. thick. The 
distance between the top and bottom shaft is 56ft., and the 
shafts are 3in. diameter, carried upon brass bushed pedestals 
bolted to angle irons attached to the elevator case. A 
countershaft is arranged lower down with reducing gear 
driven by a second shaft, which is in turn actuated by a 
15 brake horse-power Westinghouse electric motor. There is 
a special automatic feed apparatus at the bottom of the 
elevator, which prevents the buckets becoming choked with 
coal. When the coal reaches the top of the elevator it is 
tipped down a shoot into the conveyor. This is of Little’s 
patent push-plate design, with shafts set at 134ft. 
centres, and consists of a steel trough made with a 
bottom plate gin. thick, to which are riveted two channel 
irons 6in. by 3in., with uprights which carry the angle irons 
which support “y return chain and scrapers. The chain is 
made of stamped steel links of 6in. pitch, and the push-plates, we 
fixed at intervals of 2ft., are detachable. The has 
twenty outlets with sliding doors, and below these there are 
two way shoots delivering the coal into the bunkers, which | valves controlled from the engine-room floor. The whole | resistances are operated from the switchboard platform. 
are 120ft. long by 19ft. and 12ft. wide respectively by 8ft.deep, | of the steam and exhaust pipes was supplied by Cole, Dealing first with the engines supplied by Cole, Marchent, 
built of plate fin. thick, and stiffened by angle irons. Marchent, and Morley, Limited, of Bradford, and the | and Morley, Limited, an elevation and plan are giyen on 
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this page. So far as we are aware these are the first engines | case if another machine of the same output were now 
built by a British firm for driving slow-speed electric | required. 

generators direct for tramway or railway work, and we do | he engines are constructed for working at a pressure of 
not know of any other British-built slow-speed engines in use | 1501b. per square inch, with a condenser, to give about 
for railway work. The makers naturally felt that owing to | 960 indicated horse-power at their most economical load 
the lack of experience of this class of work in Great Britain | when running at 85 revolutions per minute. The cylinders 
it would be necessary to approach the subject very carefully, | are not steam-jacketed, neither is there any steam-jacketed 
and before putting the work in hand we understand that they | intermediate receiver. The high-pressure is 24in. diameter, 
made a special study of the subject both in America and on | and the low-pressure 49in. diameter, both 4ft. stroke. Owing 
the Continent, and where certain information was not obtain- | to the sudden variations of load in traction work, and the 
able they acted on the safe side. Practically the whole of the | demand which was made—whether rightly or wrongly—for 
uncertainties appear to have been connected with the design | very accurate governing under test conditions of throwing off 
of the fly-wheels and main shafts, and in order to avoid any | the whole load, it was considered advisable to control the ex- 
chance of error the shafts were made stronger than they pansion on both cylinders. This also has the additional 
would now be made after experience in the actual working. | advantage of keeping the receiver pressure almost constant, 
It must not, however, be forgotten that the generator was , and a distribution of temperature between the cylinders also 
also of a new type, and is probably heavier than would be the | practically constant when properly arranged. The tests 


which were made on the governing of this engine were very 
severe. At one time the engine and generator were run 
under an artificial load of 1600 ampéres, equal to 800 
kilowatts output, and the circuit breaker was tripped. The 
stop valve was not touched, and yet, as far as the ear could 
distinguish, no difference in s occurred in the engine. 
The load was suddenly switched on again, and the engine 
took up the load without any apparent difference in speed, 
the volt meter reading continuously 500 volts. Part 
of this effect is no doubt obtained from the fly-wheel, which 
stores immense energy, being 24ft. diameter, and conse- 
quently the peripheral velocity is about 6400ft. per minute. 
It is constructed under the makers’ patent system, with solid 
steel plates on either side, and has a factor of safety at this 
speed of just over 20. The fly-wheel boss is secured 
to the armature spider by means of stout bolts, and thus 
can take short-circuit stresses without fear of damaging the 
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shaft and keys. This we consider very desirable, as accidents 
happen even in the best-regulated stations. 

The crank shaft of the engine is 24in. diameter in the 
central part, and 18in. diameter in the bearings, each bearing 
being 36in. long. Owing to the heavy weight which is put 
ou to this shaft it deflects slightly, an approximate measure- 


ment showing a deflection of about one-thousandth of an | 


inch in 2ft. ‘To cover this, the bearings are allowed to swivel 
a slight amount, without allowing the shaft to strain itself 
on one corner of the bearing. In order to make sure that 
tke shaft was thoroughly solid, a bar was trepanned out. 
The shaft was made by Thomas Firth and Sons, Limited, 
of Sheffield, and a test piece cut from the centre of the shaft 
of the bar which was trepanned out shows a result very 
closely approximating So the test pieces which were cut from 
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| proved to be just under 15 lb. per brake horse-power hour. 
Fig. 7 gives a good general idea of one side of the engine and 
dynamo, and also shows the access steps from floor level to 
the platform. We understand that the fly-wheel weighs 
| 40 tons, the shaft and cranks about 13 tons, and the armature 
| about 28 tons. 
The condensing plant and cooling tower are nominally 
| arranged for a maximum of 52,000 lb. of steam per hour. 
| The surface condenser has a surface of 5500 square feet. 
There are two air pumps, so arranged that either air pump 
can be operated independently of another. They usually 
operate together with compound steam cylinders. These 
pumps are of the Edwards type, and discharge their water by 
gravity into a hotwell tank. The water is then taken from 
| this tank and pumped through meters into a filter arrange- 


Fig. 3-GENERAL VIEW OF COMPOUND ENGINES 


the ends of the shaft, and no flaw whatever showed itself in 
the trepauned bar. The shaft can therefore be considered as 
thoroughly homogeneous, as far as it was-in human skill to 
test it. Owing to the sudden overloads which the engines 
have to carry, and consequently the heavy pressure which 
may come on to the cylinders suddenly, the bearings and 
strength of parts had to be made liberal. The piston-rods 
are Gin. diameter, and the crank pins Yin. diameter by 1lin. 
long. 

The trip gear is of the makers’ improved design, case- 


ment tank, to be used over again for feeding the boilers. 
In case of accident to the lift pump the pipes are constructed 
of sufficient size, and a by-pass provided so that the air 
pumps can lift the discharge water into the filter tank over- 


' head; but as this reduces the vacuum and puts unnecessary 


work on to the air pump, it is only intended to be used in 
cases of emergency. Both the air pumps and the water- 
lifting pumps are of the makers’ standard construction. The 
water is circulated through the condenser by means of centri- 


'fugal pumps. One of these centrifugal pumps is operated by 


| 


the Corliss engines already described ; these generators were 
built by the Electric Construction Corporation, of Wolver. 
hampton, and illustrated in Fig.4. The field magnet system 
consists of fourteen steel poles arranged within a substantial 
circular cast iron yoke mechanically divided on the vertical 
centre line, and arranged for sliding laterally upon a massive 
cast iron sole plate. The magnet feet are provided with ad- 
justable slippers, whereby the armature may be readily main- 
tained in correct relation with the fields. Withdrawing gear 
is provided for readily opening the magnets for inspection. 
The: field coils are all former-wound, and, both in the case of 
the shunt and series winding, all fourteen poles are connected 
electrically in series. The series coils are forged copper. The 
armature is carried on a heavy cast iron centre, with a flanged 
connection for bolting direct to the fly-wheel centre, whereby 
fly-wheel strains, due to fluctuations in speed, are transmitted 
to the armature independently of the shaft and keys. The 
winding is of the E.C.C. barrel type, the loops being continu- 
ous without joints. Effective ventilation is provided in the 
core. Wedge keys are employed for holding the conductors 
in the slots, and solid bands, with screwed joints, over the 
end windings. The brush gear is movable by a pedestal hand 
wheel, but for all loads up to 25 per cent. overload the 


| machine will run sparklessly without movement of the 


brushes. Accessibility of all parts has been a feature in the 
design. 

300-kilowatt and 125-kilowatt sets —The same principles of 
construction have been employed in the small sets, but the 
machines are adapted to direct coupling to the Willans 


engines. The armatures are of the fly-wheel type, with large 


stored energy for assisting the fly-wheel governing. The 


| magnets have six and four poles respectively. The 300-kilo- 


watt sets are equal to a four hours’ run at 400 kilowatts 


without injurious heating or sparking, the commercial 


efficiency being 93 per cent. for the larger sets, and 92 per 
cent: for the smaller sets. A very satisfactory result in 
regular work. The distribution is carried out on the 
three-wire system, with the running rails as the middle wire, 
and the working conductor in each tunnel as the outers, 
with a difference of potential of 1000 volts between, i.e., 500 


' volts between the working conductor and the running rail in 
‘each tunnel. The working conductor in each tunnel is fed 


| at three points, viz., Stockwell, Kennington, and London 
| Bridge. The Kennington feeder is coupled through a booster 


to compensate for the drop in the feeder, and at London 


| Bridge the battery sub-station and reducers maintain a con- 


| stant potential. The sub-station at London Bridge is fed 


from the main board at Stockwell on a five-wire system, i.e., 
a motor-generator is placed between the bus bar and the high- 
tension feeder, adding 500 volts to the feeder. The high- 
tension board, which is on the right of the main board, is 
connected with the sub- station board by Callender’s 
—— cables, where the voltage is reduced to 500 volts 
er side. 
. Sub-station plants.—The reducers at the sub-station at 
Denman-street are constructed under E.C.C. patents in con- 
nection with their system of high tension supply on the 
three-wire system. ach reducing set consists of two parts, 
receiving current from the feeders at an extreme pressure of 
2000 volts at the generating station. The machines auto- 
matically compensate for the pressure drop in the feeders and 
deliver current at all loads within the limits of the machines 
at 500 volts steadily to the line. With the two parts coupled 
together they act as balancers to the up and down tunnel 
systems. The rated capacity of the double reducing and 
balancing set is 300 kilowatts continuously or 400 kilowatts for 
twohours. This system of reducer transmission is remarkable 
for its efficiency under varying loads; thus, at full load the 
efficiency of the machine is 954 per cent., or including 7 per 


4 


oor level 


hardened on every moving part. A safety governor is applied | means of an electro-motor, and the other one—which was in , cent. loss on the feeders, 88 per cent. of the power on the 
to the engine, acting on an independent throttle, which will! use in the old station—was moved by Cole, Marchent, and | feeder at the generating station is delivered to the line at 


stop the engine in case the speed exceeds about 94 revolutions | Morley to its present site, and operated by steam, the reason | Denman-street, 2} miles distant. 
per minute. The trip gear is illustrated in several engravings | for this being that the circulating pump might be required to | efficiency is 924 pe 


At half load the machine 
r cent. and 89 per cent., including 


reproduced from photographs. Fig. 1 illustrates the valve | be run when electric current was not available. .The water | feeder loss, while at quarter load the efficiency of the 
gear on the low-pressure cylinder. Fig. 3 is a perspective | is cooled in three cooling towers, two of them new ones, sup- | machine is 89 per cent. and 87 per cent., including feeder 
plied by Klein and Co., and constructed of wood ; and use has | losses. : 


view of the engines. 
Regarding the results obtained with the engines, the | 


also been made of a tower which was in existence for the old 


In addition to the reducers, the sub-station contains a 


makers guaranteed that the temporary variation of speed | station. The water is cooled in these towers by means of an | battery of 556 No. 49H B 11 type Tudor accumulators of the 
should not be more than 3 per cent. from the normal, and | induced draught. The air pumps are of the Edwards type. | following capacity :—450 ampére hours when discharging at 
that the permanent variation should not be more than 2 per The cooling water is passed over the towers by two centri- | 150 ampéres for three hours; 350 ampére hours when dis- 
cent. from the normal. The guarantee of steam consumption | fugal pumps, one driven by steam and the other by an | charging at 350 ampéres for one hour with the necessary 


was that it should not exceed 16-3 Ib. per brake horse-power per 
hour at full load, and we are told by the makers that the tests | 
made by themselves have shown that the actual consumption ' 


E.C.C. motor of 60 brake horse-power. 


developing 800 kilowatts, and each coupled direct to one of | 


| charging transformers. These boosters are of the usual E.C.C. 
Generators.—There are two sets of generators, each capable | type 


At Moorgate-street, the Elephant and Castle, and Clapham 
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Common stations balancers are placed, each machine being 


_ capable of dealing with a load of 160 to 200 ampéres concen- 


trated on one side of the system. On the Moorgate-street 
and Clapham Common extensions the lifts are worked 
electrically from the same supply as the locomotives. 

The contract for the complete electrical equipment was let 
to the Electric Construction Company, which was ably 
represented on the work by Mr. N. H. White, with Willans 
and Robinson, Cvle, Marchent, and Morley, the Tudor 
Accumulator Company, and Callender’s Cable Company, as 
sub-contractors. Cole, Marchent, and Morley were entrusted 
with the erection of the condensing plant, water coolers, 
steam and exhaust pipes. The boilers, feed pumps, stokers, 
and all pipe work connected therewith, were erected by Davey, 
Paxman, and Co. The New Conveyor Company, of Birming- 
ham, erected the coal-handling plant. The engine and boiler- 
houses were built by Whitehead and Co., and the chimney 
and flues by W. Neil and Co. The whole of the work was 
carried out under the supervision of Mr. P. V. McMahon, the 
company’s engineer, who also acted as consulting engineer for 
the work, assisted by Mr. N. Rheam, the company’s chief 
assistant-engineer. We are much indebted to Mr. McMahon 
for information embodied in this article. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

The Wachusett dam.—The new dam on the Nashua River at 
Clinton, to form a reservoir for the additional water supply of 
Boston, will be 850ft. long between abutments, with a maximum 
height of over 200ft. It will be of rubble-stone masonry, faced 
with coursed ashlar, and will be composed of large stones—the 
ave not exceeding 24 tons, nor the maximum 5 tons in weight 
--with sufficient space between them for a filling of mortar 
and small stones. No wedge-shaped stones, nor any with 
sides approaching more than 3in. to the firt, will be al- 
lowed. ‘Ihe stones must be clean, and all joints well rammed 
with mortar, no grating being allowed. ‘The stones are to 
he thoroughly bonded horizontally, and care must be taken to 
avoid making regular layers, a portion of the stones being laid to 
project above others, and so forma vertical bond. Towards the 
top the strongest bond must be made lengthwise in order to increase 
the capacity of the masonry to resist the stresses due to tempera- 
ture changes, which will be a larger factor at this part, owing tothe 
reduced thickness and the exposure on top and oth sides. The 
mortar will be of one part Portland cement to two and two and a- 
half parts sand in different parts of the wall. At the maximum 
depth the dam will be 176ft. thick. The top will be 26ft. wide, 
with an asphalt roadway, and the up-stream face will be vertical to 
a depth of 115ft., the thickness at this level being 814ft. Thence 
the face will have a batter of one to four, faced with 10in. of clay, 
laid in thin layers. The waste weir will be nearly at right angles 
to'the dam, 400ft. long. At the foot is a waste bay, with a curved 
waste channel, 38ft. to 30ft. wide. At the gatehouse the water 
will enter the shaft through openings in the face of the dam, and 
flow through a horizontal 48in. pipe to the lower-gate chamber at 
down-stream toe of the dam. This building forms the headworks 
of the aqueduct tunnel, and a water-power plant will also be 
established, utilising the 110ft. fall of the water from the reservoir. 

(raphite as a boiler scale preventative.—The use of graphite paiut 
for boilers and boiler tubes has been found to practically prevent 
scaling, even where water of particularly poor quality has been used. 
In 1892 a tubular boiler 5ft. diameter and 16ft. long, was treated in 
this way, after a thorough cleaning of the tubes and shell had been 
necessary. This boiler has been in continual use up to the present 
time, being inspected periodically by the boiler inspectors of the 
city and of a boiler insurance company. The latest report, made 
in June, 1900, was to the effect that the tubes and shell plates were 
practically free from seale. No additional painting has been done. 
{t has been necessary to wash the boiler out more frequently, 
because the sediment precipitated, which would ordinarily have 
formed scale, collects at the bottom of the shell and would cause 
the boiler to burn out if allowed to remain. The boiler carries 901b. 
of steam, and of course has a greater steaming capacity than when 
the tubes were coated with scale. About two years ago the Price 
Hill Inclined Plane Railroad put in two new boilers for its winding 
engines, the boilers being 44ft. diameter and 16ft. long. The shells 
and tubes were painted with graphite, which was allowed to dry for 
about a month before the boiler was used. No scrapers have been 
used on these boilers, and they are still clean and free from scale. 
All the feed-water pipes are also painted inside with graphite, 
which has materially increased their life. It is estimated that the 
saving in fuel due to the constant good and clean condition of the 
boilers has ten times repaid the cost of treatment. Other boilers 
have been treated in the same way, and with similar results. 

Coffee machinery.—Coffee machinery of all kinds is very largely 
furnished by American manufacturers to Mexico, the West Indies 
and South America. In the Salem combined coffee polishing, 
separating, and grading machine, the coffee is first delivered at the 
top end of the scalping shoe, and passes through two screens which 
separate sticks, leaves, small stones, dirt, &c. It ~~ then be fed 
direct to the separating leg, but is usually first through the 
polisher. In the ——— leg the coffee is subjected to a strong 
current of air, the light and unmatured coffee being deposited at 
the top of the separator, while the dust and dirt are blown by a 
fan into a dust chamber. The coffee is then delivered to the 
scalping screen, and then toa series of perforated grading screens 
furnishing ordinarily four grades of coffee. They are movable, 
and prcey, Aen number of screens or size of perforations can be 
used, The polisher consists of a brush which revolves in a wire 
case. The Salem machine for polishing coffee without grading it 
consists of a series of perforated discs, bolted together to form a 
cylinder, which is mounted in a frame carrying an exhaust fan. 
Through the cylinder runs a shaft with fan-wing propeller blades 
or beaters, which polish the beans and drive the beans, dust, and 
hulls to the discharge spout and exhaust chamber. From this the 
beans fall by gravity to the spout, while the hulls and dust are 
carried up and blown out by the air current. Thehulling machine 
takes the coffee, either in the cherry or the parchment, removes 
both hulls and inner skin, and separates these from the beans, 
which are delivered ready for bagging. The hulling plates can 
readily be renewed when worn. he revolving cylinder is 
cooled by a circulating air jacket, so that the beans do not get 
warm, which brings the oil to the surface and discoloursthem. In 
the drying machines, jets of hot air are blown into the revolving 
cylinder from the perforated shaft of the cylinder. Washers, 
pulpers, and other special machines are also required. 


Sutton SewaGe Works.—Several members and friends of the 
Civil and Mechanical ineers’ Society paid a visit last Saturday 
to the Sutton Sewage Works, and were conducted over the pre- 
mises by the engineer and surveyor to the Urban District Council, 
Mr. C, Chambers Smith. These works, we understand, are now 
treating 500,000 gallons of sewage per day from a pores 
of over 17,000 inhabitants and an excellent effluent is obtained at 
a total net cost of about £4 per 1,000,000 gallons, one third of 
which has to be pumped. These works were originally laid down 
in 1891-3 for the chemical Dg = pm process, but the bacterio- 
logical process was adopted in 1896 upon the advice of Mr. Dibdin, 
and has been in use with complete satisfaction ever since, In re- 
ferring our readers to our issue of October 13th, 1899, for a com- 
plete description of the works, we should point out that the revolv- 
ing screen through which the sewage aa to pass in coming into 
the works has been done away w th, the sewage now passing direct 
to septic tanks, 
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CIVIL AND MECHANICAL ENGINEERS 
SOCIETY.* 
TRAINING FOR COMPETITION WITH THE WORLD. 


I HAVE first to thank the Society for the great honour they have 
done me in selecting me to preside over their meetings during 
the ensuing session. I assure them that I will do all in my power 
to help in promoting the usefulness and the prosperity cf the 
Society. Much of the immediate work in hand Ras n already 
arranged for by the Council and your energetic secretary, who 
have provided what seems an excellent programme of papers and 
discussions for this winter’s meetings. May I express the ho 
that the attendances at these meetings may be large, and that the 
younger members may join more freely and more boldly 
than they are wont in the discussions and the criticisms ! 
I congratulate you very much indeed upon the series of 
very interesting works visits which you have had during the 
summer, and for the organisation of which I am sure yon will 
setee that Mr. Ackermann deserves our cordial thanks. I have 
had many years’ experience of the task of arranging for such visits, 
and can assure you that the labour involved is much greater than 
those who have not tried it can easily imagine. ‘To those who like 
to take the trouble to reap the maximum of benefit from these 
works visits, I believe there is no more profitable way of spending 
time. May I suggest that those members of the Society who con- 
sider themselves students of engineering, should each provide him- 
self with a special note-book, in which, after returning from each 
such visit, he should write down a careful record of everything 
new that he has seen. If he does so conscientiously, he will find 
that a series of note-books will become rapidly filled, and that such 
careful recording imprints on the memory the lessons of the day 
in a manner which cannot be attained by any other method. 

In London, where we have so many meetings of the three great 
engineering institutions and of the various scientific and profes- 
sional societies, it was decidedly a wise resolution recently taken 
by this Society not to attempt more frequent discussions than once 
a month. By so moderating our efforts as regards quantity, it is 
to be hoped that the standard of quality has been better main- 
tained and will be gradually raised. In the midst of the senior 
associations this Society still performs a useful function, and it 
would make its utility much more marked if we could induce the 
younger members to speak and to criticise freely, frequently, and 
frankly, making it their object not only to elicit, but also to con- 
tribute, further useful information, and at the same time to 
habituate themselves in the art of articulate expression. Let 
them make this the practice-ground on which to pre them- 
selves for future successes on the floors of the debating halls of the 
great institutions. Let them make each paper read here the focus 
of a real energetic discussion, in which they will spend the keen- 
ness of their wits in criticism, and the largeness of their generosity 
in contributing all their practical knowledge of useful facts. Thus 
we will sow the good seed here, and after a short delay a harvest 
of highly improved debate will grow up upon those other floors 
elsewhere already mentioned. : 

To carry out this programme well you must increase your 
members. The secretary will not object to the increased labour 
of sending out notice cards to double or treble or even fourfold 
the present number of members, and the treasurer assures me that 
he will not grumble if he be asked to make treble or fourfold the 

resent number of entries on the debtor side of his account. He 

nows that the curves of income and expenditure rise at 
extremely different gradients when these are co-ordinated with the 
numerical membership. He knows that towards the origin these 
curves cross each other ; that on the one side of the crossing the 
curves get the wrong way one above the other, while on the other 
and more blessed side there shows itself a prospect of indefinitely 
greater prosperity, with increasing expansion. I pray you all to be 
expansionists in this particular concern, and go for the annexation 
of all the young civil and mechanical engineers of London and its 
surrounding districts. By so doing you will bring much needed 
balm to the soul of our treasurer, and will increase the already 
buoyant spirits of our secretary. He is williug to wheel as big a 
cart as you can bring alongside of him, and has no sort of fears of 
the apples getting upset. : 

To the special remarks I propose to make to you to-night I have 

iven the title “Training for Competition with the World.” 
Bariag the last few years a great deal has been said about our 
British race being threatened with the competition of other 
nations. With nearly all that has been said of this danger I agree, 
and I do not think that enough has yet been said about it. Much 
less has been said about the preparation we should make for this 
competition, and much that has been said and done with respect 
to this falls, | feel sure, very feebly within the mark of what is 
really needed for success. For example, if you are going to rely 
upon the universal dissemination of the standard South Kensington 
Science and Art Department twaddle you will fail utterly. A 
smattering of unpractical physical and chemical science knowledge, 
even if crammed into every single artisan in the kingdom, will do 
little tc help you. A universal knowledge of the art of correct 
business book-keeping, and of the elementary forms of safe 
business practice, would be a great improvement on the 
present condition of affairs, but that alone would afford 
a very vain hope of salvation. Supposing that every engineer 
of big or little influence were thoroughly well posted up in the 
physical science of the text-books and of the laboratories—and I 
don’t deny that that would be a great gain—and_ supposing that 
all those of influence in commercial and financial pursuits were 
thoroughly drilled in all the most modern and efficient methods of 
keeping accounts and framing contracts—and this I freely admit 
would be an invaluable advance towards safeguarding us from the 
disasters and miseries generated by the copulation of speculative 
folly and swindling—neither of these desirable developments, nor 
both together, would save us from being left behind in the future. 
I believe that this assertion is as true as it is to say that a boiler 
and furnace are useless for the Fyrom of steam power unless 
you put fuel in the furnace and unless you kindle that fuel and 
supply it with a draught of oxygen. You want these things to 
ps you to attain success, but they are the mere dry bones of 
the living structure, and they will remain for ever unproductive 
of good result without vital energy, intelligence, and character, to 
keep the machinery not only in motion, but also in working action, 
and to guide its action in the right paths. 

When I have at other times stated this ee, it has been 
accepted as self-evident and as a truism, and there has been thrown 
at me the irreverent retort, ‘‘ And who deniges of it, Sarah?” A 
truism has an unfortunate tendency to be overlooked and for- 
gotten, even if it be a fundamentally important one. Probably no 
one ever denied this truism in words, but in action we neglect its 
importance to such an extent as to amount to a practical denial of 
it. If it be forgotten, and never, or seldom, or to a small degree 
only, acted on, the result is the same as if it were met with a flat 
denial. In this respect I fear that the training that the present 
generation is receiving and giving to its children is worse than was 
in vogue thirty and forty years ago. Then the most evident 
deficiency in the educational methods of the day was the absence 
of science teaching, the failure to encourage the study of Nature. 
When I first began to lecture a quarter of a century ago, I devoted 
every occasion that was offered to me to urge the rational claims 
of science and Nature study to be included in the curricula of all 
stages, even the very earliest, of school teaching. : 

Of late years it has seemed to me that the need of preaching 
that doctrine has passed away, and that what we need more now is 
a protest against a exclusive value upon knowledge of 
physical fact. At that past epoch of our development as a general 
rule the formal teaching aimed at nothing beyond purely literary 
culture—in all grades from the mere elementary three R’s up to 
the fine art of De Quincey, Macaulay, and Thackeray—and formal 
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mathematics. Now, hardly one so poor in all the serried ranks of 
the literary profession, whether a lady novelist, a newspaper 
editor, or a manufacturer of patriotic ballads, as to demean him- 
self so far as to don the harness of obedience to the rules 
of grammar, or to study the art of unambiguous expression 
of his thought. I recently received a letter from an editor asking 
me, not to write or to compose, but to “‘ construct” an article for his 
magazine. It suggested to me that his training for the profession 
of editorship had been confined to instruction in the use of scissors, 
paper, and paste. I do not so much regret throwing overboard 
the attempt to spell the orthodox English language, because in 
that direction it has always been a bungling absurdity. But I do 
protest that for all purposes, whether fine art or scientific or com- 
mercial or industrial, the art of correct logical—which is syno- 
nymous with grammatical—speaking and writing is of essential 
importance. I care not a straw for formal logic chopping, but 
accurate reasoning, the faculty of drawing sound conclusions from 
the evidence adduced, safe judgment as to the trustworthiness of 
such evidence, and, moreover, as to the completeness with which 
the evidence adduced covers the whole ground to be investigated ; 
these it is impossible to attain without employing language in 
careful and» accurate methods, They are not to be obtained, 


certainly, except by prolonged training in observation in the * 


physical, biclogical, and sociological domains of Nature ; but a 
whole life-time of such observation and experiment produces 
nothing but a confused, muddled, and not only useless but 
positively deceptive and mischievous brain-jumble, if it be not 
co-ordinated and methodised by a clear reasoning intellect, with 
the help of definitely grammatical language. 

As regards mathematics, these are as much in vogue in modern 
education as in that of thirty years ago, and without doubt they 
are taught a great deal better now than they were—the modern 
student learns a great deal more mathematics than his predecessor, 
and what he learns is of a more useful sort. I think he is taught 
a great deal too much mathematics in the early stages of his edu- 
cation. He does not learn nearly all that he is taught—not half, 
perhaps not a quarter of it. I really think it is fortunate that his 
stomach rejects a large proportion of what he is taught. Because 
mathematical deduction appears to the shallow-minded all too 
fascinating and easy a process for finding out truth. Too many 
students and too many teachers who pass for learned, fancy they 
can establish truth by help of mathematics upon a basis of assump- 
tion, and this leads them to neglect esate ae investigation of 
experiential fact. It is so easy to pile up formulas on a substruc- 
ture of assumptions, so charming an intellectual gymnastic to link 
the formulas into artistically harmonious exsemb/es, and so genial 
and pleasant a joke to call the assumptions axiomata, and thereby 
classify as soft-headed all those who find anything wrong in the 
conclusions, that it is no wonder that in all ages the game of build- 
ing mechanical science out of bricks of straw has been a favourite 
amusement of the clever ones of the engineering world. One 
favourite dodge for converting assumptions into axiomata, or 
‘self-evident truths,” is to start with a set of ‘‘definitions.” I 
am not referring especially to ‘‘ Euclid ;’ more interesting exam- 
ples of the method are to be found in treatises on ‘‘Theo- 
retical Mechanics,” ‘‘ Thermodynamics,” and ‘‘ Electrodynamics, ’, 
The process of mathematical reasoning in accordance with these 
definitions runs on fluidly and merrily, care being taken from the 
outset to avoid all questions as to whether the definitions cor- 
respond either exactly or approximately with any physical realities. 
I venture to predict that the greatest boon conferred upon edu- 
cated mankind by the pressure towards technical education, 
which has operated so strongly these last twenty years, will 
eventually be found to be the weaning of scientists from this 
tendency to rely too much upon mathematical reasoning and too 
little upon direct observation of actual sensible facts. e utilit; 
of mathematics is enormous as a help to classify and explain col- 
lections of such facts; used as a well from which to pump new 
truth, its general effect has been to drown and blind the diligent 
prospectors. Good logical faculty used as a guide in utilising cor- 
rect observations set side by side is invaluable and, indeed, essen- 
tial; but woe to the scientist who swells out the sails of his 
imagination with the smoothly blowing (but re-entrant) breezes of 
the formal syllogism. 

Thus of the two staple ingredients of the education of the time 
of my boyhood, the literary and the mathematical, the quality of 
the former seems now to have greatly deteriorated, while the 
latter, although greatly extended mostly in useful directions, still 
awaits radical and rational reformation, without which it threatens 
to do more to stifle than to nourish the growth of that enterprising 
intellect which penetrates to the heart of things and guides them 
to their proper uses. At the same time there has been added in 
enormous quantity the study of physical science, much of it very 
rubbishy, but on the whole leading to extraordinary revelations of 
the material modes of action of Nature, and resulting in 
wonderful developments of the material wealth and comfort of 
mankind. 

These material results have been spread widely over very many 
large areas of the earth’s surface, and they have had a distinct 
levelling effect in respect of the industrial power of each civilised 
nation relatively to all others. There is thus a clearly visible 
increase of rivalry between the nations. We Britishers are deeply 
involved in that increase of rivalry. For some generations we 
have been accustomed to consider ourselves well ahead in the van- 
guard of the progress of the world. We are now being told on 
every side that we are falling back, and some voices cry that we 
are already considerably behind the front line. Whether we 
believe these to be the voices of truth, or of prejudice, or of envy, 
it is essential to take good stock of our position, and of our means 
of maintaining it. We are resolved to compete with the world. 
There is radical and urgent need to find and put in practice the 
best possible means to fit ourselves for success in that competition. 
The modern pace is rapid, and one who stands well ahead to-day 
may be far behind to-morrow if he does not keep the pace. 

From this sketch of the changes during the last quarter- 
century and the present position of British education has been 
omitted all mention of several influential elements in the scientific 
problem, some of which, however, except that of the teaching of 
religion, will be referred toin the sequel. 

In trying to investigate a subject, it is well at the outset to 
make clear what it is that you aim at. What is the sub- 
ject or the object of the great competition between the 
nations for which we are to train ourselves! I will take 
for granted that it is in the arts of civilised life that 
we are to compete, not in the practices of savage and 
barbaric times and places. At certain epochs, especially at a time 
like the present when war occupies so much of every one’s thought 
and effort, it is necessary to recall the ideas, the truths that are 
abundantly and almost universally — in calmer times. 
No one will question Lord Russell of Killowen’s unique and 
authoritative position as an exponent of the essence of civilisation 
as distinguished from barbarism. Speaking in London and of 
London as the centre of civilisation, he said :—‘‘ From this point 
is governed the greatest empire the world has known. From our 
midst go forth to the uttermost ends of the earth not age 
those who symbolise the majesty of power, but, happily wit! 
them, those who represent the majesty of law—law, without 
which power is but tyranny.” Speaking at Saratoga in the 
United States an assembly of lawyers, he said: — 
“What, indeed, is true civilisation! By its fruit you 
shall know it. It is not dominion, wealth, material luxury— 
nay, not even a — literature and education wide-spread—good 
though these things be. Civilisation is not a veneer ; it must 
penetrate to the very heart and core of societies of men. Its 
true signs are thought for the r and suffering, chivalrous 
regard ahd respect for woman, the frank recognition of human 
brotherhood irrespective of race or colour, or nation or religion, 
the narrowing of the domain of mere force as a governing factor 
in the world, the love of ordered freedom, abhorrence of what is 
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mean, and cruel, and vile, ceaseless devotion to the claims of 
justice,” 
‘ Competition throughout large areas, such as that international 
competition I am considering to-night, is only one name for 
Nature’s method of securing the survival of the fittest. Our view 
of the whole subject must be influenced by the form in which 
we accept the great Darwinian law of progress and develop- 
ment. am not a biologist, either professional or amateur, 
and some people may say that I have no right to say a 
word on this subject ; but it so happens that my theme to-night 
compels me to state, and in two words to explain, my very pro- 
found conviction, the result of scores of talks on the subject with 
biologists, and of a score of years of thought upon the phenomena 
of life that I have watched somewhat closely in more than. half a 
dozen strangely different countries, my convinced belief that the 
manner in which biologists conceive and teach this great and 
beneficent law of the survival of the fittest contains a funda- 
mental error. I cannot say whether Darwin himself looked upon 
it in the same way; the teachings of the master are often 
misconceived and distorted by his disciples and successors, Of 
course it is generally admitted that there are many different 
forces resulting in the survival of the fittest ; one may cite the 
struggle for food and sexual selection as examples. But through- 
out there runs—I do not think any one will say that this 
is a misstatement of the ordinary current conception—the root 
idea of antagonistic struggle as the essential operative force that 
ushes onward and upward towards the higher standard—a fight 
| serene each individual and every other, between each family and 
every other, between each species and every other, between each 
race and every other. The active force or law is that each kills off 
or otherwise ps or eats up the other. It may be called the 
‘tooth and claw” and ‘fred rapine” principle. Families and 
communities act in concert only when they want to gather strength 
for the purpose of eating up other families and communities, or of 
protecting themselves from being eaten up by such others. When 
not so engaged, they employ themselves in eating each other up 
individually. Of course. the ‘‘eating up” represents various kinds 
of fighting, not all of them bloody ; two antagonistic litigants in a 
London court of law do not cut each other’s throats, although 
this sort of development occasionally occurs in Italy and 
in the United States; two London drawing-room men_pur- 
suing the same petticoat do not now determine the prize by the 
ancient arbitrament of the duel with swords or with pistols. But 
the principle of antagonism and destruction of the rival is the 
same, although the means and weapons are various ; and it is this 
principle of antagonism and defeat of antagonists that is believed 
and stated to be the motive force that pushes upwards humanity 
and the rest of animate-creation. I am not, I believe, misrepre- 
senting or exaggerating the facts as to the fundamental and 
tenaciously-held convictions of thorough-going biologists. The 
very obvious deviations, which apparently operate as mitigations of 
the law in polite and humane society, are looked upon as special 
dispensations connected with Christianity or Anglo-Saxondom, or 
some other religion or some other racial limit ; or, what comes to 
the same thing, are lovoked on as mere extensions of the corollary 
that the family must hold together in the face of the enemy for 
purposes of offence and defence. 

Now, I hold that this theory embodies a very grave and abso- 
lutely fundamental misinterpretation of the active forces of Nature 
working towards progress and development. Of course, this 
antagonism is an obvious fact, unhappily only too apparent on 
every side throughout Nature. But equally obvious to my eyes, 
and one is glad to recognise, when one only thinks of it, not 
equally but much more widely, and, indeed, universally spread 
throughout the world, is that other fact of ‘‘holding together,” 
of mutual assistance, of co-operation. The truth of this statement 
is undeniable ; it only requires to be enunciated for its truth to be 
recognised. Now, the serious question is whether it is the anta- 
gonism or the co-operation that is the effective force towards 
progress and development. If two savage birds fight for the pos- 
session of a female bird, and one is killed by the other, is it the 
death of the first or the subsequent marriage and family life of 
the second that is productive of the development of that species of 
bird? According to my observation, antagonism, attack and defeat 
is certainly to be seen everywhere and constantly, but it is inter- 
mittent, and in each scene of life it occupies but a very small 
fraction of the whole action ; whereas mutual help is maintained 
without interruption and thoughout every detail of every scene 
of life, and moreover is constantly a fundamental and necessary 
condition of the continuance of that life. Not only as between 
the individuals of a family, but as between different species and, 
indeed, it seems to me to be the pervading law of the entire 
economy of Nature. _ | also observe that brutal antagonism is rife 
in the savage tields of Nature accompanied by a relatively small 
elaboration of the principle of co-operation. I note that as you 
come higher and higher in the scale of anitmate creation, the 
evidences of brutish antagonism die away to smaller and smaller 
proportion, while the principle of necessary co-operation and 
mutual interdependence between all the units penetrates 
more intimately and ramifies more universally into and 
throughout all the minutest details of the social life. 
Note that the principle of protection and assistance extends 
down to the most undeniably inferior and objectionable mem- 
bers of the community. know a scientific biologist who 
believes these inferior members should be all killed off or left to 
die of disease and poverty ; but the practice of all civilised States 
is against his theory. Experience has shown it to be more econo- 
mical to preserve even these lowest members, and te use them for 
what they are worth. Are we not justified in concluding from 
such very apparent evidence, which is as visible to the unlearned, 
if he be only thoughtful and intelligent, as to the learned, that it 
is the existence and the reign of mutual help, and not the practice 
of mutual destruction, that makes for higher things ! 

You will excuse me, gentlemen, for putting these considerations 
plainly before you, which, at first sight, seem to have littlé to do 
with engineering and industrial problems. But it is not so in 
reality, as I believe. I feel sure that these last twenty or thirty 
years we have, by way of reaction and protest against the old 
unprofitable exclusive idealism, devoted our energies and enthu- 
siasm too entirely to what, for want of a better name, I may term 
purely materialistic science ; that burying our minds in the study of 
one aspect only of Nature, we have lost breadth of vision ; that this 
**tooth and claw” conception of Darwin's discovery has actually, 
in consequence of this, passed outwards from the brain of the select 
coterie of learned biologists and taken a grip of the people at 
large ; that this conception of life has profoundly modified our 
character, our conduct in daily work and business, our intellectual 
ability, our faculty of sound judgment, our power of recognising 
the progress of events a little outside our own immediate environ- 
ment, and of seeing some way ahead, and thus it has affected our 
spirit of enterprise; and it has modified all these for the worse. 
And it is precisely in these directions that our education and 
training requires reform to fit us for competition with the world. 

No one will deny that it makes a vast and fundamental differ- 
ence whether we are to train for rivalry in friendly co-operation in 
good works to benefit the whole world along with ourselves, or to 
train for that kind of competition which consists in the removal of 
our competitors by either sitting upon them or stamping them out 
of existence. Entirely different qualities of character are required 
for these two kinds of competition. 

Take, for instance, the question of commercial honesty. The 
tooth-and-claw principle leads individual merchants and financiers 
to cheat each other and lie to each other in a very short-sighted 
way. But sound business men all the world over, who look ahead 
to the establishment of permanently profitable relations, know that 
the only foundation they can build upon is strict and absolute good 
faith. It is unhappily universally admitted that we in. England 
have in this last decade lost much of the firm grip we used to have 
of this very obvious business principle, and that corruption and 
bribery is now widespread through our ccmmercial and financial 


world to an extent that is really ruinous. Compare ourselves with, 


the Chinese in this respect. All our great English China 
merchants having old-established connections in that country 
will tell you that in no other country in the world 
is commercial good faith more highly prized and more 
constantly practised as the fundamental necessity of good 
and prosperous trade than in China. The Chinese is a very ancient 
and, in moral’ affairs, a very highly-developed civilisation, and 
many centuries ago they found out this moral truth regarding 
commercial and financial good faith, and have held fast to it. 
The Chinese Government is detestably. corrupt, but the Chinese 
mercantile pupulation ought to be recognised, so far as the present 
moment is concerned at least, as our superiors. 

For the purposes of friendly rivalry with other nations, some 
reform in our English training is also needed in the matter 
of courteous manners. The kind of courtesy I mean is not 
merely formal and superficial; it is the genuine expression 
of respect and sympathetic regard for other people’s feelings, 
ideas, customs, and habits, even though they differ largely 
from our own—a sympathy that comes from an honest effort to 
understand them. A great deal is said of the unpopularity of “the 
Englishman abroad. I have lived a considerable portion of my 
life in various countriesof other nationality than my own, and I 
know for certain that nearly the whole of. this unpopularity is due 
to the want of this sort of courtesy shown by so many English 
men and women who travel abroad. This deficiency in the train- 
ing of Englishmen is at the root of that pertinacity, of which our 
foreign consuls complain so much, with which our merchants insist 
upon exporting those kinds of goods which they think will do their 
customers most good, withoutany consideration of what kind of goods 
their customers desire. In this way our trade gets year by year, and 
little by little, transferred from us to the Germans and Americans. 
Thirty years ago it used to be considered that the Prussians were 
the most priggishly and doggedly self-conceited people on the face 
of the earth, but a generation of thorough rational education 
seems to have taught them the elementary rule that the purchaser 
and not the shopman is the best judge of what the purchaser wants 
to buy. In this respect we might profitably compare ourselves 
with the Japanese, who, of all people, seem to be the most courteous 
in genuine kindly consideration of the feelings and ideas of others. 
Theirs also is an older civilisation than ours, and therefore there 
need be no sense of humiliation in learning a lesson from them. 
For a long series of generations every Japanese boy and girl has 
been taught systematically in school the principles and the practice 
of courtesy and gentlemanly behaviour. 

Then the restricted knowledge that the bulk of Englishmen 
possess of the general facts concerning other countries than their 
own hinders very greatly that mutual friendly understanding which 
is needful as well to us as to those of other races, in order that we 
may successfully pursue our rivalry and competition to the benefit 
of both. In this respect, England, I think, used to be the leader 
of the nations ; we used to be less ignorant of others than any of 
these others were. But latterly we have confined our attention so 
much more tenaciously to the one object of money accumulation 
in individual pockets that we have not had time enough to keep 
ourselves acquainted with the advances that other countries have 
made and the changes that have occurred in them. Putting 
aside exclusive countries like China, and Japan before its re- 
juvenation, and those like of Russia and Turkey oppressed by 
semi-barbarous ignorance and poverty, France used to be pur ex- 
cellence the land whose people krew nothing and did not care 
to know anything of affairs outside the limits of la belle France 
itself—that was the real bottom cause that led France to disaster 
in 1870—but a stay of three months in France this year makes 
me incline almost to believe tha; now-a-days the average French- 
man understands more about foreign conditions than does the 
average Englishman. 

Thus it came upon us recently as a sudden and shocking surprise 
that the Americans had run away ahead of us in the construction 
of many classes of machine tools. Few of us yet can believe it 
possible that American locomotive boilers have powers not develop- 
able from our home constructions. Our militantly British electrical 
engineers of last winter’s session in the Institution of Electrical 
Engineers were dead certain that the Yankees had not accom- 
plished anything in electric traction that we had not already sur- 
passed so far as quality and scientific adaptation were concerned 
in England. The extremely small number of Englishmen who 
have this year visited the Paris Exhibition indicates that we have 
largely ceased to care to learn what other people are doing. T:ere 
is, in fact, an enormous quantity of interesting and beautiful 
improvement in detail to be learnt there, but we seem indifferent 
to it. At the present moment very few of our home engineers 
have any idea of how continental engineers have been forging 
ahead in the use of superheated steam in engines, nor how the 
constructive details of engine valve gears and engine governors 
have been vastly improved. 

Roughly speaking,*we have no exhibits at Paris this year ; at 
least our exhibit is microscopical in proportion to the real magni- 
tude of our industrial productiveness, It is needless, and perhaps 
it will be harmful, to discuss here the half-dozen reasons given for 
this almost total abstention. Admitting all these reasons as facts 
of actual influence, the general resultant and sum total of them 
all comes simply to this, that we consider ourselves to be so speci- 
ally superior people that there is no need for us to enter into the 
comity of nations. It isa question of degree. I admit that we 
are superior; I regret that I cannot believe that we are so very 
extraordinarily superior that this sort of thing is safe. 1 am filled 
witlt grave and painful apprehension that only a short delay will 
suffice to prove that this abstention on the part of British manu- 
facturers from co-operation in what was the greatest effort yet made 
in history to demonstrate the solidarity of civilised nations, and 
what has been a magnificently brilliant success in this noble pur- 
pose, that our abstention has been the biggest mistake made these 
many years by the English people. 

We have, however, at last I think, awakened to a knowledge of 
the dangerous position we have reached, in which we may easily 
be left behind by Germany and America. We are even inclined to 
admit that at no very distant date we may find Japan competing 
with us. I personally thoroughly believe that that date is not so 
far distant as is generally supposed. At this year’s Paris Exhibi- 
tion I was also very forcibly impressed with the idea that Hungary 
is a continental force that will soon have to be reckoned with in 
industry as well as in the fine arts. The ensemble of her exhibit 
in Paris gives one the impression of wonderful intellectual strength 
and vigour of a very high-class standard. But believe me that in 
twenty, or thirty, or forty years from now, the pressure of this 
world’s competition will be far greater than anything to be felt in 
the more immediate future ; because by that time, or not much 
later, China under a reformed Government, will be rejuvenated as 
Japan has been in these last three decades, and there will enter 
into the arena of the world’s workshops the gigantic strength 
in numbers of the pepulation, in natural resources of the soil, in 
the intelligence and hand-skill and patient laborious industry of 
the people, in the high intellectual quality of the cultured classes, 
of a brilliant civilisation many thousands of years old resting on 
the solid basis of a commercial and family morality, and of social 
philosophy, of the finest high quality. It may take longer than I 
have suggested to rid China of the vices and the villainously cor- 
rupt Government which weighs it down so heavily at present ; but 
the change is bound to come soon, and the period.of reformation 
may, under the stimulating influence of the neighbourhood of 
modern Japan, be possibly much shorter than we nowimagine. It 
will then be necessary for all Europe and America to press 
strenuously forward to hold some fair place in the world’s competi- 
tion. Shall we begin now-to prepare for that new rivalry? Do 
not imagine you can hold your own in it by help of guns and 
bayonets and powder. The philosophy of the ancient civilisation of 
China, which she will neverabandonin spite of temporary outburstsof 
violence like the present, is founded on peace and on peaceful methods, 
It will be a struggle of wits and dexterity, not one of thunder 


and blunderbuss. Chinese diplomatists will fight with the weapons 
of reason, urbanity, and moderation. We will lose 
unless we adopt the same weapons and practice to become skilful 
in their use. ; 

I say it is the policy of universal mutual help, of patience 
exercised by those of higher order of development towards 
those that still lag behind on the lower steps of the staircase, 
the policy of universal education, and especially of that: part 
of education which teaches people to know and understand and 
sympathise with those that live and work outside their own 
immediate narrow circle, and which therefore teaches them: how 
to deal successfully with those others—it is this policy alone 
which has any permanent success according to Nature’s law 
of development, and not the policy of destruction and of money 
gathering. Take the Jews as an apt illustration. Why have they 
obtained such enormous power in the modern world in spite of 
so many centuries of persecution? Why have they won so much 
genuine respect from those who know them! And why are they 
hated so widely and so intensely? They have won their now 
strong position solely by dint of holding fast together and 
systematising very thoroughly their means of helping the poorer 
members of their community, and by dint of eager devotion to 
high intellectual e¢ucation, They are respected by reason of 
their strong family morality and their moderate, rationalistic 
views of the rights of other races. They are hated solely cn 
account of their methods of accumulating money. 

Believe me, gentlemen, that the future destinies of the civilised 
world will Ye goa and governed more and more as the years 
flow past by the operations of friendly and intelligently -s) mra- 
thetic rivalry—a competition of the sort that practically means 
trying who can, and will, do most for the common benetit of all 
mankind—and less and less by the methods of threatening and of 
destructive violence. To train ourselves to take a successful and 
honourable position in this rivalry, we must add something to our 
studies of the sciences as at present understood. We must hark 
back in some degree to the now too much neglected humanities, 
and make of them a new science of sociology and ethical morality, 
By doing so, we only begin, alas, what the Chinese began two 
thousand years ago. But we start off from a vastly different and 
higher vantage ground, and we can make a much better thing of 
it than they did. 

We have indulged for a generation in a too exclusive concentra- 
tion of mind upon the purely mechanical aspects of affairs. 
Physical science has made extraordinary. advances, and the 
material productions of industry have multiplied in corresponding 
ratio. These advances are in themselves wholly good, but not 
only have the other still more essential elements in our human 
nature made no proportionate advance, but they seem to me, and 
to many others, in danger of being stifled and crushed. No such 
one-sided development of prosperity can in the long run lead to 
happiness or success in any broad and high sense of the term or 
even to health of national mind and body. It cannot lead to pre- 
eminence in any sort of great international struggle or rivalry, 
because the course of human society the world round is infallibly 
guided by moral forces, and your guns and battalions are after all 
- mere instruments and servants of these over-dominating moral 
orces. 

I make no suggestion of aliandoning any part of our physical, 
chemical, biological, or geological education. I advocate strongly 
the training in manual and eye skill that is had from apprentice- 
ship in workshops, and is also now givenin many of our schools and 
colleges ; least of all do I wish to see any less care spent in the 
development of strong bodily health and vigour, although I do 
not think that English athletics —- the best and most useful 
— of sturdy and enduring ily frame ; but I do urge that 
or all human purposes—for the practice of industry and com- 
merce, as well as for the professions so called and for what after 
all #8, or ought to be, the main object of national existence, namely, 
the creation and maintenance of happy, healthy, and retined life 
throughout the breadth and length of our country—it is necessary 
to supplement all these by a much more careful.and steady culti- 
vation of good taste, sound sentiment, and true insight into the 
moral, socia], and political facts of the life of mankind throughout 
the world. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ELECTION influences appear to overshadow trade matters to a large 
extent on ‘Change, in Birmingham, this—Thursday —afternoon. 
but inquiries were made, as usual, in advance of the quarterly 
meeting, which is to be held here on Thursday next. Consumers 
of best iron were anxious to know whether marked bars were 
likely to be reduced on that occasion. Most of the ‘‘ list’ houses 
seem to be averse to such a policy, pointing out that the cost of 
pig iron and coal is quite 10 per cent. higher, if not more, than it 
was when the present rate was fixed. The present rate of £11 10s. 
for marked bars has ruled sinve January 31st, when it was raised 
from £11, the rate fixed a month before. 

North Staffordshire common bar makers have reduced their 
basis quotation from £10 10s. to £9 15s., in sympathy with the 
North of England, who have reduced from £10 5s. to £9 10s. 
Ironmasters in South Staffordshire have been assisted by the 
decision of the operatives to forego a 24 per cent. advance to 
which they were entitled by the bi-monthly average for July and 
August just declared. The average price was £9 18s. 9d., or an 
increase of 3s. 4d., and in the ordinary course the sliding scale 
would increase the rate of wages for puddling by 3d. from 
11s. 3d. to 11s. 6d. per ton, and would give a 24 per cent. advance 
to millmen. Had the advance come into force it would have made 
the difference between the Northern and Midland districts wider 
than at any time past. In the same way the employers on nine 
different occasions have foregone a reduction of 3d., to which they 
were entitled by the scale. The months were July and August, 
1895 ; September and October, 1895; November and December, 
1896; January and February, 1897; July and August, 1898 ; 
September and October, 1898 ; November and December, 1898 ; 
January and February, 1899; and March and April, 1899. The 
latest Northern average is £8 2s. 44d., and does not carry an 
increase of wages. Ironworkers’ wages in the Midlands will there- 
fore continue for the present 11s. 3d. per ton. 

The new returns of the output of the different classes of iron 
show a total production of 21,787 tons, compared with 26,936 tons 
for the previous return. Of this total, bars represented 15,084 tons 
at an average of £9 18s. 7d.; plates and sheets, 1003 at an average 
of £10 6s. 7d.; and hoops and strip, 4826 tons at an average of 
£9 13s, 1d. 

A good deal of business is being transacted, and fair prices are 
being obtained in the steel trade. Makers’ quotations are :— 
Bessemer billets, £6 10s. to £6 15s.; best Siemens ditto, £6 15s. to 
£7 ; mild steel bars, £9 2s. 6d. to £9 10s.; steel plates, £8 10s. to 
4 mg steel girders, £8 5s. to £8 10s.; steel angles, £8 5s. to 
£8 5s. 

In the pig iron trade ccnsumers do not yet seem disposed to 
place orders for next quarter’s supplies without some concessions 
from late quotations. The ea in the Northern pig iron 
markets leads buyers to expect a reduction in South Staffordshire 
and Midland rates; but furnace owners here decline to lower 
prices owing to the cost of coal, ironstone, and other material. 
Quotations are about as follows :—Staffordshire cinder forge pig, 
62s, 6d. to 65s.; part-mine, 65s. to 67s. 6d.; all-mine, 70s. to 
77s. 6d.; best ditto, 90s. to 95s.; foundry, 100s.; and cold blast, 
125s. Northamptonshire and Leicestershire, 62s. 6d. to 65s.; 
peserene, 63s. 6d. to 66s.; and North Staffordshire, 67s. 6d. 
to 70s. 


Two or three furnaces are being blown out in the Tipton and 
Bilston districts, representing a production of pig metal of about 
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1000 tons per week, or about a seventh of the entire output in the 


Black Country. - Foundry, -as.well.as forge qualities of pig iron, 


are also quoted lower. 

With —: to the serious problem of unwatering the Tipton 
district, Mr, E. B. Marten and Mr: Edmund Howl, the respective 
engineers of the general drainage and the Tipton district mines 
drainage; were some time ago requested to make a further report 
on the best means to be adopted for preventing the water flowing 
into the mines, for unwatering the flooded mines, and dealing with 
the daily flow into the mines. of the Tipton district. The report 
will be submitted as soon as inquiries are completed and informa- 
tion gained as to the practicability of acquiring in the district the 
use of economical and portable power in the near future. 

The Midland Electric Corporation are now busily engaged in 
constructing their works at Ocker Hill; Tipton, and it is expected 
that electric current will be available within six months. [: 

The Dudley, Stourbridge, and District Electric Traction Com- 
pany has recently fitted one of its new electric tramcars with a 
new form of life-guard. The invention, which is that of Wilson 
and Bennett, was exhibited at the recent mway Ex- 
hibition, when it was awarded the first prize. A portion 
of the appliance consists of a wire grate placed across the 
end of the car underneath the platform. When an object 
strikes this grate it flies back inwardly, and releases the 
guard to which it is attached, and allows it to immediately 

all into position on the track in such a way that it is impossible for 
anything to pass underneath to the wheels or motor. “ The guard 
is supplied with roller a ed to run on the tram lines. On the 
platform of the car is fixed a pillar with an indicator, so that, 
should the guard be brought into action without the knowledge of 
the driver, he is at once notified of the fact, and is left free :to 
apply the brakes, He can also reset the guard without leaving 

e platform. ‘ The appliance is manufactured by Gabriel and Co., 

of Birmingham, 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—A continued contraction of operations beyond the 


completion of those in hand, or covering urgent requirements, : 


still represents the position pretty generally throughout the engi- 
neering and iron trades of Lancashire. Apart from one or two 
branches to which I have made reference in previous notes, such 
as electrical engineering and the construction of railway rolling 
plant, which maintain exceptional activity, the reports I receive 
from nearly all other sections of the engineering trades show a per- 
sistent shrinkage in the weight of new work, and although most 
of the leading establishments are still well enough off for the pre- 
sent, they are gradually approaching a period of slackness which 
in some instances is not now very far distant. The situation in the 
iron trade remains all through one of want of confidence in the 
future, and until prices get down to some settled basis, which it 


- seems likely will hve to be substantially below the rates now 


current, business in all probabi’’-y will continue to drag on in‘much 
the same unsatisfactory fashion that has been reported for some 

‘arliamentary elections in roughout various portions 
of the district were no for the absence rons the 
Manchester Iron Exchange meeting on Tuesday of many of the usual 
representatives, but notwithstanding this, there was a fair average 
attendance. This, however, did not represent any improvement 
in the market, the inquiry all through being again extremely slow. 
Nothing of any weight was being put through in pig iron. Makers, 
however, for thé most part, are holding steadily to about late 
rates, but these are only obtainable on comparatively small 
quantities for prompt delivery, where particular brands 
are required. In the open market merchants are sellers of 
special lots’ at considerably under makers’ prices, and forward 
quotations continue to be cut extremely low. Local and district 
foundry brands hold perhaps the strongest position in the market, 
owing to the present restricted make, Lancashire makers do not 
quote under 75s. to 76s., less 2}, and would only book special 
orders at these figures. Lincolnshire is firm at 70s, 6d. net as the 
minimum, with Derbyshire quoted from 71s, to 72s. .6d. net, 
delivered Manchester. Forge qualities are difficult to move, 
and there is an impression on the market that consider- 
able stocks are .accumulating, which, however, scarcely meets 
with confirmation through inquiries from makers. Lanca- 
shire No. 4 forge is still quoted about 68s. to 68s. 6d., 
less 2}, and Lincolnshire 66s. 2d. to 66s. 8d. net, delivered 
Warrington, but forge iron from other districts, Derbyshire 
especially, is being offered to Lancashire finished iron makers at 
1s, to 1s, 6d. per ton under these figures. Both Middlesbrough 
and Scotch brands are easier. Nominally Middlesbrough makers 
are still quoting about 78s. 4d. to 78s. 10d. net for No. 3 foundry, 
prompt delivery by rail Manchester, but through merchants iron 
could be bought readily at 77s. 4d., or even less, Scotch iron, 
delivered Manchester docks, is quoted from about 75s. 6d. to 
76s, 6d. net for Eglinton and Glengarnock. Arrivals of American 

ig iron are commencing about the middle of this month’; for 
prompt delivery, 67s. to 67s. 6d. Manchester docks remained about 
the average figures, but for forward delivery there are some ‘low- 
eut prices, 

As I anticipated last week, the reduction in Lancashire finished 
iron prices has been followed by a downward move in Yorkshire of 
20s., and North Staffordshire of 15s. per ton on bars, but it does 


- not seem to have stimulated any materially increased weight of 


new business, and one of the leading makers informed me there 
was every probability of their being compelled to put works on 
short time. A few contracts which had been held back pending 
reduction have been placed, but beyond this the lower prices do 
not seem to have appreciabl the market. The quota- 
tions for Lancashire and Yorkshire bars are now £9 10s., and for 
North Staffordshire £9 15s, delivered Manchester district. 
Hoops are only in moderate request at the reduced rates of 
£9 1s. 6d. for random to £10 2s, 6d. for special cut lengths, de- 
livered Manchester district, and 2s, 6d. less for shipment. For 
sheets there is rather more inquiry, and except that South Staf 
fordshire makers are still exceedingly. low, sellers’ prices have 
stiffened up somewhat, and for ordinary Lancashire qualities £10 
to £10 2s, 6d., delivered Manchester district, would now represent 
about the average quotation. Nut and bolt makers report a 
moderate business coming forward, with list rates unchanged, no 
official alteration having as yet been made following the reduction 
in bars, - 

The position in the steel trade shows no material change. 
Hematites are only in very limited request, with makers’ quota- 
tions nominally about 92s. to 93s., less 2}, for No. 3 foundry, 
delivered here. Local made billets for delivery Lancashire district 
are still quoted about £6 net; steel bars range from £9 and 
£9 2s. 6d. upwards ; common re tes are quoted about £8 5s., 
and boiler plates about £10 to £10 5s., tlie last-named figure being 
still the association list basis, : 

T hear rumours that a new nut and bolt works is to be started in 
Lancashire with a capital of £50,000, and is being backed “7 a 
number of the principal engineering firms in the district. ese 
new works are to be altogether in advance of any existing similar 
establishment, and are to be fitted up with newly-invented ma- 
chinery that will greatly reduce the cost of production, especially 
in all descriptions of bright work, which it is claimed can 
turned out at practically the same price as black goods. The 
— locality of the new works has not yet been definitely 

ecided upon, but it will probably be Oldham or the Trafford Park, 
Manchester. 

An interesting syllabus for the ensuing winter session has been 
prepared by the Council of the Manchester Association of Engi- 
neers. The session will be opened on Saturday, the 13th inst., 
when a visit is to be paid to the Gorton Foundry of Messrs. Beyer, 
Peacock, and Co., Limited, followed by a meeting at the Grand 


Hotel, when a discussion will take place on the subject of the Paris 
Exhibition and its lessons and suggestions for engineers. Amongst 
the papers to be read during the session one promises to be an 
important contribution on the subject of electric traction, py 
Messrs. H. Johnson and Robert Lindell, of New York—per Mr. 
Webb—which is set down for February 9th, and Dr. J. T. Nichol- 
son, of the Manchester Technical School, will on February 23rd 
give the members the benefit of his experience on the laboratory 
as a help to the practising ae Other subjects to be dealt 
with include the following :—October 27th, ‘‘ Fly-wheels,” by Mr. 
A. Sharp, A.M. Inst. C.E.; November 10th, ‘‘ Testing the Magnetic 
Qualities of Jron,” by Mr. E. J. Wells, A.M. Inst. C.E., M.I. 
Mech. E.; November 24th, ‘‘ Relative Efficiencies of Triple and 
Quadruple Expansion Engines,” by Mr. A. L. Mellanby, M.Sc.; 
March 23rd, ‘The Testing of Lathes and other Machine Tools 
for Accuracy,” by Mr. W.C. Wenk. ‘Topical questions will be 
introduced for discussion at the annual general meeting on 
December 8th, and the quarterly meeting on March 9th. The 
President’s ina address will be delivered on January 12th, 
and the’annval dinner is fixed for January 26th. 

For all descriptions of fuel there is a continued quieting down 
in the demand, and stocks of the best coals are accumulating at 
collieries, but not as yet in any very great quantity. Prices, 
taking them all through, are well maintained, except that slack is 
still rather weak in the open market. . 

The inland demand _ the lower qualities of round coal, suit- 
able for iron-making and general manufacturing purposes, continues 
fairly good, and in this class of fuel collieries have practically no 
difficulty in moving away all that they can raise, with prices 
strong at a minimum basis of about 12s. 6d. to 13s. for ordinary 
descriptions of steam and forge coals at the pit. 

Of slack plentiful supplies continue to be offered on the market, 
and in some instances, on prompt sales to clear away surplus 
supplies, concessions on full list rates are being made. Generally, 
however, there is perhaps, if anything, less disposition to push slack 
upon the market at the very low figures that have recently been 
quoted to get rid of special lots, but the position, taking it all through, 
can scarcely be led as strong. Although, on the one hand, 
there is a general impression that with a probable improvement in 
the cotton trade situation, requirements for engine fuel, which have 
recently fallen off considerably, will again brisk up sufficiently 
to take away all that collieries are producing, there is, on the 
other hand, the undoubted slackening down in the coke manu- 
facturing industry, owing to the less satisfactory position in 
the iron trade, which may possibly throw considerable quantities 
of slack- upon the market. One great cause of the scarcity of 
slack has been the large demand upon this particular class of fuel 
for coke making, and if any considerable number of the coke 
ovens are to shut down, which in some quarters is 
considered more than likely, this must necessarily have a 
very material effect as regards the supplies of slack coming 
on the market. In fact,. representatives of some of the 
Yorkshire collieries are already talking of the probability that 
before very long they may have largely increased quantities of 
slack to offer here, owing to lessening requirements for coke- 
making purposes. For the presént, however, there is no really 
material giving way in quotations for slack, so far as the Lan- 
cashire collieries are concerned, and these e from about 
10s. 6d. for medium qualities up to 11s. and 11s. 3d. for the best 
descriptions at the pit ; but in the fine-screened qualities, as men- 
tioned in previous reports, prices are being cut rather low, whilst 
there is a good deal of slack to be picked up in surplus lots coming 
from outside districts at low tigures, which is enabling consumers 
in many cases to supply their requirements from hand to mouth at 
prices substantially under those which the Lancashire collieries are 
quoting. 

For shipment the demand generally continues good, but there is 
scarcely that pressure which has recently tended to force up prices 
considerably above inland quotations, and steam coal, delivered 
Mersey ports, is now obtainable at lower figures than have been 
— of late, 16s, to 17s. representing about the full average rates 
for delivery Mersey ports, with through and through bei 
shipped on the Manchester Ship Canal at about 15s, 6d., an 
screened coal at about 16s. 6d. per ton. 

Good foundry cokes continue in sufficient request to take away 
all that makers are able to produce, and prices are being well main- 
tained at late rates, but in the lower qualities of hard cokes for 
furnace purposes there is undoubtedly a decided slackening off in 
requirements for iron-making purposes, and prices are gradually 
easing down, unwashed cokes being obtainable as low as 15s. 6d. to 
16s., with the better qualities of furnace coke quoted about 20s. at 
the ovens, 

Barrow.—There is still a very steady tone in the hematite pig 
iron trade, although the depression in warrants has led to a slight 
lowering in the quotation for makers’ iron. The latter is now at 
81s. to 84s. per ton net. f.o.b. for mixed Bessemer numbers, while 
warrant sellers quote 76s, 104d. net cash; buyers, 76s, 84d. 
These quotations, however, are not tempting holders to sell, as 
shown by the fact that stocks have not been reduced a single ton 
during the past week. They now stand at 42,760 tons, or 155,087 
tons less than at Christmas. Makers have eg oad no stocks on 
hand, and are very fully sold forward. ey have not at the 
moment much iron to dispose of. There are forty-one furnaces 
in blast—two of them are spiegel—as compared with forty-six in 
blast in the corresponding week of last year. Smelters generall; 
are grumbling that the high cost of fuel is running away with all 
their profit, and that under present circumstances there is no 
margin for the maker. 

Iron ore is in brisk demand, and the better qualities of raw 
material raised in the district are very wrigees | inquired for. Low 
qualities cannot be economically worked with dear fuel, and are 
only used when mixed with Spanish and other foreign ores, which 
do not require so heavy a load of coke. Prices: are steady at 18s. 
for good native sorts net at mines, 

The steel trade is busy, and all the mills are kept actively at work 
except those for the manufacture of plates, ere is a steady 
demand for steel rails, and this is ex to improve so soon as 
the South African war is settled. Makers are kept busily employed 
on heavy and light, as well as on tram, sections. Prices are firm at 
£7 to £7 5s. for heavy rails, and £9 for light sections. Hoops, 
billets, slabs, wire rods, tin and merchant sundries are all in 
good demand, and orders are largely held. 

There is nothing new to report in the —— and marine 
engineering trades. Builders could very well do with new orders, 
as not only are there big vacant slipways in their yards, but the 
marine engineering branchis getting quickly through the work in 
hand. Gun-mounting shops are very busy. 

= coal and coke trades are full of activity, and high prices are 
ruling. 

The export shipping trade is pretty well employed. During last 
week there was Sioned from West Coast ports 7037 tons din 
and 6890 tons of steel, as compared with 4552 tons of iron and 
5806 tons of steel, an increase in iron of 2485 tons and in steel an 
increase of 1084tons, The shipments to date represent 512,442 tons 
of iron and 309,909 tons of steel, as compared with 374,365 tons of 
iron and 367,929 tons of steel in the gps greg riod of last 
a trees of 138,077 tons in iron, and in steel a falling off 


of tons, 


THE SHEFFIELD DISTRICT. 
(From our own ) 

Ir is now quite evident that there is an easing off in the coal 
trade. The fine September we have had, coupled with the early 
poms from the metropolitan and eastern counties markets for 

ousehold coal, has brought home to coalowners the fact that 
winter supplies have very nearly been met. There has been some- 


thing like a-panic call for household fuel during the past two 
months. Consumers appear now to have obtained about as much 


as they need, and there is consequently a reaction. At the same 
time published quotations are not being lowered, and it is signi- 
ficant that household coal is not yet being stacked at the pits. 
Business, however, can be done at lower rates than have recently 
been current. It has been the custom to make a winter advance 
on the Ist October, but there has been no attempt in that direction 
this season; but, of course, it has to be remembered that prices 
have been advanced twice already since the commencement of the 
summer. Another factor which makes for lower prices is the abun- 
dance of fuel from districts which usually consume their own 
output. Best Silkstones are now from 15s. to 15s, 6d. per ton ; 
Barnsley house from 14s. 6d. ad ton. 

Steam coal, on the other han 
Supplies are being pressed for both by railway companies and for 
the ironworks, while there has ‘been an increasing request for 
export during the last ten days. The demand from the Humber 

is greater than can readily be met, and there is complaint on 
the part of buyers that ships have had to wait in port for their 
cargoes. There is no sign of any lowering of prices in steam coal. 
Barnsley hards are now quoted 16s, 6d. to 17s. per ton; seconds 
from 15s. per ton. In gas coal increasing eagerness has been shown 
to obtain supplies. Companies which have s their require- 
ments over various collieries will probably be better off than those 
who have confined themselves to one or two. Last year there was 
considerable difficulty in getting adequate deliveries, and a similar 
fear prevails for the approaching dark weather. Lancashire and 
several of the West Riding textile centres still pave. peers, engine 
fuel has been abundant, with weaker values, which would have 
been weaker still had other branches of trade not required — 
heavy supplies. Nuts are at lls. 6d. to 12s, 6d. per ton, slac 
from 9s, per ton. Coke is now more abundant, and at much easier 
rates. 

In the iron trade the most a item of the week has beea 
the action taken by the South Yorkshire Bar Iron Association in 
reducing the price of bar iron from £10 10s. to £9 10s. per ton. 
This decline, however, was anticipated ; it accounts for the keep- 
ing back of orders by buyers, who are now reaping the advantage 
of waiting. 

In the military material departments all the heavy houses at the 
East End continue to be fully employed, but there is not the same 
briskness all round which was reported a month or two ago. 
During the last few weeks orders have perceptibly attenuated, 
both in number and in value. . Although there is no likelihood of 
slackening for war material, or in —— for shipbuilding, 
there seems little doubt there is general falling off among the iron 
and steel firms generally. There is less doing also in the engineer- 
ing trades, buyers delaying orders in the expectation that prices 
will get easier as the year draws toaclose. The progress of the 
General Election has had some effect on establishments depending 
chiefly on the provinces for their work, but generally it can 
scarcely be said that any election has affected trade less up to the 
present than that now in progress. 

In the steel and file trades reports vary considerably. Several 
houses are extremely well off for work, in other cases new orders 
have been so slight that full employment cannot be given. Manu- 
facturers hope for the early re-opening of the South African 
markets, and great expectations are entertained with regard to 
business under the new conditions which will prevail in the Orange 
River Colony and the Transvaal. Sheffield firms are seeking to 
have their representatives on the spot, and several are now on 
their way. Steel, engineering tools, mining appliances, dis- 
in ting machines, files, and similar goods are now being sent 
out in fair quantities to South Africa, but there is little doubt that 
the business will go up by leaps and bounds when the war is finally 
closed, and the country settles down. ‘ 

In the cutlery and plated trades the condition of affairs is 
nothing like so satisfactory as was looked for. As last season’s 
Christmas trade was poor, owing to the war and through so man 
families all in mourning, it was anticipated. that this season's 
business would ‘be — satisfactory. So far these anticipa-. 
tions have not been realised. Goods left in stock at the end of last 
year have not yet been moved ; consequently, with the exception: 
of a fair request for best and middle-class table cutlery, there ‘is ; 
not much doing in this staple trade, and the demand for plated 
wares is considerably under what was looked for. A good deal of 
business, however, is being done on export account. 

Sheffield manufacturers engaged in the cutlery and plated 
trades are looking forward with interest to the London ivory 
sales, which commence on the 23rd inst. The imports of ivory 
into Londen during the first nine months of the year have been 
2114 tons, as against 210} tons for the corresponding period of 
188Y. With the — however, of 1898, the weight of ivory 
brought to London is lighter than at any period since 1892, when 
the weight was 327} tons. Landings during September are 28 
tons, against tons for September, 1899. ‘ 

A prominent Sheffield manufacturer has suddenly passed away 
this week in the person of Mr. Charles Henry Bingham, er 
in the well-known firm of Walker and Hall, Electro Works, 
Howard-street, Sheffield. Mr. Bingham, who was Master Cutler in 
1894, was a man of commanding presence and unusual stature, 
being 6ft. 3in. in height. Mr. Bingham took great interest in all 
questions affecting the welfare of Sheffield, although he never 
could be induced to enter the city council. _He was president of 
the Smoke Abatement Association, and gave a great deal of time 
and energy in the fight for fresh air against excessive smoke pro- 
duction. Having a natural bent towards mechanics, he invented 
and brought into practical use in the Electro Works a large 
number of labour-saving machines, which have been found of 
great value. Mr. Bingham, who was only fifty-two years of age, 
was a member of the Institute of Mechanical ineers. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

Business in the pig iron trade was very dull before, but the 
excitement attendant upon the elections has this week brought it 
almost to a standstill, and as regards the distribution of orders 
ironmasters are in a — seam than they have been at any time 
this year, or indeed during the past two years. In the ordinary 
course of trade this is generally an active period, for consumers 
abroad are buying for delivery before the autumn season closes, 
This year they are apparently not needing to do so, for if anything 
they have already bought too much, seeing that some are getting 
merchants on this side to cancel orders which have been placed for 
some time, and are yet unexecuted. This rather upsets the calcula- 
tions of sellers here, for they find they have considerably more iron at 
their disposal than they had arranged for, and as they must find a 
market for it, they have to be prepared to take lower prices than 
the makers ask. This they can afford to do, because, as a rule, the 
foreigners to whom they originally sold the iron have paid them the 
difference between the figure at which the iron was bought and the 
current price at the date of cancellation. There are still some, how- 
ever, who have not been able to get any compensation from the 
buyers, and they are pressing keenly to sell before the prices become 
more unfavourable to them. It is n to find other markets 
for the iron, and competition is strong in co’ uence. This 
weakens the prices, and leads consumers to hold off from buying 
till the last moment, because the longer they wait the moro 
favourable to all appearances will prices be for them. There is not 
now any idea that the value of pig iron will increase—at any rate, 
not till the winter season is over—and the great probability is that 
quotations will continue to decline. 

The wnsatisfactory shipments form another feature that tend to 
further depress the pig iron market. This is a period of the year 
when there should be extra good exports ; in fact, deliveries over- 
sea are generally the best of the year.. But last month only 
64,799 tons of pig iron were exported from the Cleveland district, 
the worst return since last February, and it compares with 100,042 


tons in March, this last being the best on record, and is more than 
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d, shows no signs of weakening. — 
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this bei 
per cent. less than in Se ber last year. 
come to be regarded that 100,000 tor i rmal 
of pig iron from the Clevela 
months has fallen short of that. 
That trade is declining is evident 
oversea shipments for the past quarter 


the third quarter of last year they were 244,078 tons. The total 
exports, f coastwise, show the falling off even more 
clearly, for y were only 279,039 tons last month, inst 


320,388 tons in the second quarter of this year, and 343,520 tens 


the sellers of ordinary Cleveland iron, some of the producers 
and merchants have iron u eir hands which they did not 
count upon. Makers quote per ton for mixed numbers, but 
merchants have offered at 82s. per ton without meeting with 
buyers, the latter being unwilling to give even so much, especially 
as West Coast hematite iron warrants are so much below it. 
Rubio ore is quoted at 21s. 6d. to 21s. 9d. per ton, delivered at 
wharf, Tees or Tyne, but no sales are being made, neither have 
any been for some time, as consumers will not pay the price, their 
view of the value being 21s., which, however, merchants cannot 
take. Freights are becoming easier, for instead of the rates — 
maintained on the basis of 8s. 3d. Bilbao to Middlesbrough, whic! 
has been the figure for a considerable time, 8s. has been taken this 
week, and even somewhat less. 

The falling off in shipments of pig iron which is noted above 
was due not only to reduced deliveries to Scotland, but also to all 
countries abroad, and to Germany in particular. German iron- 
masters have increased their —— very considerably, and at the 
same time the consumption has declined, so that there is no diffi- 
culty in getting native iron. Moreover, it is — at cheaper 
rates than has been paid for some of the English pig iron which 
has yet to be delivered, and this has led to the cancelling of some 
of the contracts. Last month only 49,749 tons of Cleveland iron 
were sent to Germany, whereas in March over 75,000 tons were 
taken, and the last quarter’s amount has been only 146,264 tons, 
against 177,766 tons in the second quarterof the year. To Russia 
but 329 tons were sent last month, whereas 10,402 tons were 
delivered in September, 1899. To France, Belgium, and Italy 
considerably lessened shipments are reported, and to ‘Scotland in 
the last quarter only 51,036 tons were sent, as compared with 
116,781 tons in the third quarter of 1899. The total exports for 
the nine months have reached 893,314 tons, this being 127,970 
tons less than the figures for the corresponding period of last year, 
showing a 12. a cent. decrease. This year’s figures were also 
exceeded in and 1897. The shipments oversea, 694,864 tons, 
however, have been the best on record, the coastwise deliveries, 
—— 4 the worst since 1892, being responsible for the decline of 

total. 

Buying is slack in the finished iron and steel industries, but 
prices are exceedingly well maintained, as producers have still 
good contracts. Some improvement in the plate and a 
is looked for, as orders for new vessels have recently n placed 
at a more rapid rate than at — this year ; in fact, orders for 
thirty large steamers, — tween 3000 and 4000 tons, were 
within a week reported at oe as having been placed. This 
looks healthier for the shipbuilding industry and all those 
dependent upon it, and it has somewhat strengthened prices. 
Tron me plates are quoted at £8 2s. 6d.; steel ship plates at £8 ; 
iron and steel ship les at £8; packing iron at £8; warship 
rivets at £11 15s.; steel ship rivets at £12 ; and boiler and girder 
rivets at £13 per ton, all less 24 per cent. f.o.t. The bar makers’ 
combination keeps the price of iron bars on the basis of £9 10s. for 
common bars, but those outside will t £9 5s., less the usual dis- 
count in both cases. The quotation for heavy steel rails is £7 net 
at works, but in the absence of business it is practically a nominal 


figure. 

Among those who have already been returned by local con- 
stituencies to sit in the new Parliament, the following are connected 
with the iron, and allied trades :—Sir Christopher 
Furness, who will sit for the Hartlepools, is chairman of Sir C. 
Furness, Westgarth, and Co., marine engineers, Middlesbrough ; 
chairman of the Weardale Steel, Coal, and Coke Company ; chair- 
man of the South Durham Steel and Iron Company ; chairman of 
the Teesside Bridge and ineering Company ; chairman of Fur- 
ness, Withy, and Co., shipbuildersand shipowners, West;Hartlepool. 
Mr. Robert Ropner, elected for Stockton-on-Tees, is a well-known 
shipbuilder and shipowner there, and at the Hartlepools; Colonel 

ler, the elected for Middlesbrough, besides being a chemical 
manufacturer, is the owner of the Malton Colliery, near Durham ; 
Mr. Alfred E. Pease, elected for Cleveland, is a member of the firm 
of Pease and Partners, colliery and ironstone mineowners ; Mr. H. 
Pike Pease, elected for Darlington, is connected with the Nor- 
manby Ironworks Company. 

All branches of the coal trade are quieter than for some time, 
except that of gas coal, and prices are easier. The demand for 
steam coal is easing, for the end of the Baltic season is fast 
approaching, and the winter trade in steam coal in this district is 
usually slack. Sellers are now willing to accept 18s. 6d. per ton 
f.o.b. for best qualities, and 11s. for smalls. There is also a lull in 
sales of bunker coal, and the — for ordinary unscreened has 
a pre to 17s, per ton f.o.b. e supply of gas coals is hardly 
eq to the requirements, and outside contracts there is little 
free coal, so that coalowners have no difficulty in getting 18s. 
f.o.b. for best. There is a quieter demand from abroad for coke, 
and prices are moving in favour of the buyers, for foundry coke 
can be got at 30s. f.c.b., and average quality blast furnace coke 
27s. per ton at the furnaces on Teesside, but consumers are hesi- 
tating to pay these figures, as they are still relatively a good deal 
higher than the prices realised for iron and steel. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE cannot be said to be any improvement in the position of 
the Scottish iron market. The business done in warrants con- 
tinues to be on a very restricted scale. The home consumers have 
not evidently been purchasing to any extent. One noticeable 
feature of the business in raw iron, however, has been that the 
decrease of stocks is larger than for a considerable time past. No 
doubt the heavy drop in pig iron prices rendered warrant iron 
much easier available than before, this might to some consider- 
able extent explain the notable decrease in stocks. 

The de for pig iron warrants has been remarkably poor, 
and dealing has almost exclusively been confined so far this week 


Gartsherrie, No. 1, 85s.; 
3, 74s.; Summerlee, No. 1, 


. 3, 
at Ardrossan or Troon, No. 1, 74s. 6d.; No. 3, 72s.; Dalmellington 
at Ayr, No. 1, not quoted ; No. 3, 72s.; Carron at Grangemouth, 
No. 1, 84s.; No. 3, Vis.; Shotts at Leith, No. 1, 86s.; No. 3, 75s. 
per ton. P 

Since last report two furnaces have gone out of blast in Scotland, 
and there are now 80 in operation, compared with 81 at this time 
last year. Of these 39 are producing ordi: pig iron, 35 hema- 
tite, and 6 basic. Makers’ private stocks of iron are generally 
believed to be small of late. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4268 tons, compared with tons in the corre- 
—- week of last year. There were despatched to United 

tates 65, South America 50, India 170, A iia 370, France 325, 
Germany 322, Holland 75, Belgium 20, ~~ and Portugal 60, 
other countries 47 tons, the coastwise shipments being 2764, 
against 1660 the same week of last year. 

It cannot yet be said that ironmasters have obtained any sub- 
stantial advantage in the matter of their coal bill. The quotations 
for delivery under contract, so far as can be ascertained, do not 
show much modification. There is a general impression, however, 
that a decline is coming. In the meantime those coalmasters who 
are also ironmasters are in a position to feed their furnaces more 
liberally than they were at the time when the export trade in 
coals was at its highest. 

There is for the most part _— employment in the various 
branches of the finished iron and steel trades. The outlook is not, 
however, altogether very encouraging. America is following up 
its competition at almost every point. It has been carrying away 
a nt lps of continental contracts. In addition to this, pretty 
reg supplies of material are being landed in the Clyde and run 
into the iron and steel works of the immediate neighbourhood. 
Our makers of slabs, billets, &c., are thus placed upon their mettle 
in a way they have not experienced before. At the same time, 
the local iron and steel manufacturer is full of energy and push, 
and if baulked in one direction, is almost sure to break out suc- 
cessfully in another, 

As was to be expected, the shrinkage has continued in the volume 
of business in the coal export trade. e aggregate shipments from 
Scottish ports are nearly 10,000 tons less than in the preceding week, 
and it would occasion no surprise were the contraction in the export 
figures to be carried a considerable way further. There is practically 
no coal chartering at Glasgow for foreign ports owing to the plague. 
But the progress of this outbreak has been most effectively arrested, 
and there are very few cases now under the charge of the medical 
authorities. It would not be surprising were Glasgow to receive 
‘*a clean bill of health” within the next two or three weeks. As 
regards the home trade in coals, there is really not very much 
alteration. The coalmasters have had their hands quite full of 
orders, and there has been thus little or no necessity for reduc- 
tions in price, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

StruDENTs of coal gw 4 are fairly of opinion that the top of the 
hill has been reached, both as regards price of coal, and the wages 
of colliers. On Friday last a meeting of the Sliding Scale Joint 
Committee was held at Cardiff, when the auditors’ report was 
received, entitling the colliers to an advance of 124 per cent. from 
the lst day of October. This brings their wage to 71} per cent. 
above the standard of 1879. Their wages now are 13} per cent. 
higher than on any previous occasion. 

t week, it will be remembered, there was a good deal of buoy- 
ancy in the coal market, and the fact that the Admiralt: agents 
were placing substantial orders gave animation to loceon 
Singularly, on Monday, it was noticeable on ’Change, Cardiff, that 
prices showed a drooping tendency, and that tonnage being scarce 
there was plenty of coal to handle, and a tendency for the stiff- 
ness of prices to lessen. Quotations from being rigid at 29s. to 
30s. for best steam declined to 27s. to 29s. One feature, too, was 
a falling-off in the inquiry for thin bituminous coals, and a droo 
in the matter of pitwood. As regards house coal this, as expected, 
was firm in price, and no decline is likely in any house quality, 
first or second. 

Mid-week prices were awaited with some degree of solicitude, 
and were as follows :—Best steam, 27s. to 29s.; seconds, 25s, 
to 26s.; ordinary, from 24s.; drys, 25s, to 26s.; best Monmouth- 
shire, 23s. 6d. to 24s.; seconds, 21s, 6d. to 22s. 6d.; best steam, 
smalls, 13s. to 13s. 6d.; seconds, 11s. 6d. to 12s.; uneven sorts 
from 10s, 6d.; best house coal, 25s. to 26s.; seconds, 22s. to 23s.; 
No. 3 Rhondda, 21s. 6d. to 22s.; brush, 19s, to 20s.; small, 17s. 6d. 
to 18s.; No. 2 Rhondda, 17s. 6d. to 18s.; small, 11s. 6d. to 12s. 


In ey me of tonnage at Cardiff the month may be said to have 
opened badly. On Monday ww d twenty-five vessels were cleared, 
and one of these, for Philadelphia, was in ballast. Two were 


laden with less than 200 tons of coal, eleven under 1000 tons, 
three over 2000, the largest only 3400 tons, and the remainder 
between 1000 and 2000 tons. 

Mid-week there was a little improvement in vigour, though no 
advance in price ; tonnage has come in a little more freely, and 
though small items continued to figure in imports—such as 473 tons 
to Rio, 650 tons to Trinidad—there was a return to large ship- 
ments, 4500 tons going to Port Said in one cargo, 3400 tons in 
another, and five cargoes to other destinations, each over 3000 tons. 
The total despatch was 42,051 tons. It is a significant fact that on 
the London coal market, Monday, house-coal prices, which were 
expected to show an advance of from 1s. to 2s., remained stationary. 
This may be taken as in harmony with the slight fall in Welsh 
coals, but to the present this applies more to steam and to qualities 
in demand over sea than house qualities ; which, as a rule, are 
stronger in demand, and higher in values as the season advances, 
At Swansea complaints of short tonnage were rife last week, and 
the total coal export was limited to 44,186 tons. Newport, too, 
only despatched 19,101 tons coastwise and 52,824 tons foreign. 
Small steam are in less inquiry. 

Swansea coal prices, mid-week, were as folows : — Anthracite, 
finest hand-picked for matting, 27s. 6d. to 28s.; seconds, 24s. 6d. 
to 25s.; best large, 23s. 6d. to 24s.; old vein, or similar large, 
19s, 6d. to 20s.; rubbly culm, 11s. 9d. "to 12s. 3d. Steam coals: 
Large, 23s. to27s.; seconds, 20s. to 21s. 6d.; bunkers, according to 
quality, 17s. to 18s. 6d.; small, 13s. 6d. to 15s. House coals: 
No. 2 Rhondda, 19s, to 19s. 6d. All delivered Swansea f.o.b, 
cash thirty days, less 24. 

Patent fuel continues in strong demand at all ports. Last week 
Swansea despatched close upon 10,000 tons, and Cardiff showed 
a good total, 2800 tons going to Marseilles, 2800 tons to Trinidad, 
and 1340 to Honfleur. Swansea prices are 23s, 6d. to 25s. Cardiff 
figures, latest, 24s. to 25s. 6d. 

Coke remains unaltered. Swansea prices: Furnace, 31s. to 
32s, 6d.; best foundry, 40s. to 42s. 6d., less24. Cardiff prices are 
now given in detail, and are as follows:—Furnace, 32s. to 35s.; 
foundry, 34s. to 37s.; special foundry, 40s. to 44s, 

Pitwood : Swansea, 23s.; Cardiff, 19s, to 20s. Irish wood con- 
tinues to come in freely, 

One of the largest coal traders that has ever put into Barry 
came in on Sunday morning from London for coal. This was the 
Chinese steamer Calchas, of the Liverpool-Holt Line, nearly 5000 
tons net register and 10,000 tons cargo. 


The Bristol Channel Marine Engineers visited Newport on 


Saturday, and inspected the Union Dry Dock and the Corporation . 
hehe engineer at Lianelly thirty. 

‘or the post o: ur at elly ight appli- 
cations have been received. These were reduced 
will appear before the board next week, when a selection is ex- . 

. The three are: Mr. F. F. Neil, Leith; Mr. L. A. 
iomas, Cardiff ; and Mr. F. H. Wrench, Sheffield. 

Brierley Hill staff and West Bromwich capitalists figure amongst 
the new colliery company at Caerbryn, which has influential 
Cardiff men am the members. 

In iron and steel, though a fair degree of activity-is visible, the 
question with many is, Has the highest point been reached ? Last _ 
week, at a meeting of the Sliding Scale Committee governing the 
wages of steelmakers, &c. &c., an advance of 3 ed cent. was . 
announced. In all branches of the trade the high price of fuel 
tells most prejudicially, and with this there is the American rivalry 
pig Bors some degree of strength. On ’Change, Swansea, last 
week, Scotch pig iron fell 2s, 6d. per ton, and in hematite there — 
was a fall of 1s. 10d. per ton. Middlesbrough again records a re- 
duction, as will be seen from the following quotations :— 

Glasgow pig iron warrants, 65s. 6d. cash; hematite warrants, 
76s. 104d., for mixed numbers f.o.b.; Cleveland pig, 71s.; No. 3, . 
69s., for early delivery ; No. 4 foundry, 66s.; grey forge, 61s. 6d. 
Welsh bars, £8 15s. to £8 17s. 6d.; angles, &c., at usual rates, 
Sheet iron, £9 10s. to £9 15s.; steel sheets, £9 5s. to £9 7s. 6d., 
with the usual extras for the higher ree Steel rails: “Heavy 


sections, £7 to £7 5s.; light, £8 5s. to £9; sleepers, &c., according 
to section. Bessemer and Siemens steel bars both remain at 
nominal and so also big tin-plate sheets for galvanising. 


finished black plate, and Canadas. Ordinary tin-plates as follows : 
Bessemer steel coke, 14s. to 14s. 3d.; Siemens coke finish, 14s. 3d. 
to 14s. 6d.; ternes, per double box, 28 by 20, 27s., 28s. 6d. to 30s. ; 

pelter, Lead, s, 6d. re ili bars, 
to £72 18s, 9d. idl 

Iron ores: Tafna, 20s.; Rubio, 21s. The imports of the West 
into Swansea included no less than 2700 tons of steel bars. Cardiff 
also received a cargo of steel bars vid Liverpool. 

Newport, Rn iron from Harrington and 1200 tons: manganese 
ore from Madras; Swansea, pig iron and steel rails from Barrow. 
Manganese ore also came in from Rio to the extent of 3000 tons, 
It is to be regretted that the manganiferous ore of South Wales, 
which varies in quality from Barmouth to Harlech, remains 


neglected. 

n tin-plate exports, shipments, on account of delayed tonnage, 
only came up to 8181 boxes, while the quantity received from 
works totalled 37,454 boxes, stocks now total 151,850 boxes. 

The steel output in the Swansea Valley has been irregular, many. 
furnaces continuing out, and work is rather short at some of the 
bar mills, The Swansea blast furnaces continue in full work. 
Foundries in the Morriston, Landar, and Llansamlet districts are 
in full activity. 

A startling rumour was in circulation this week in the Swansea 
tin-plate districts. I have not been able to get supporting or dis- 
proving evidence, so simply give a view discussed amongst members 
on ’Change. The statement is that there is an arrangement being. 
ratified between the Standard Oil Company, the Tin-plate 
and the American Steel Makers, whereby the plates required by 
the Oil Company will be supplied at 13s. 6d. per box from America, 
and thatthe supply of bars now being sent from the States into Wales, 
at admittedly less than cost price, will be discontinued. At present 
the Oil Company is su ees oe tin-plate firms in Gloucestershire, 
Monmouthshire, and South Wales. Alarmists say that the blow 
will be a severe one, but it will be well to await authentication. 

At Briton Ferry the Earlswood Mills continue idle. This has 
been the case since July, allothers are infull drive. At the Briton 
Ferry Steel Works the make of steel bar was very large. The. 
Albion Steel Works are very busy. One of the great staples 
of Briton Ferry—hematite—is in great vigour. The new washery. 
at the hematite works is a thorough success. The produc- 
tion of coke at the Cambrian Works, though increasingly large,, 
is well met by the demand. Good reports reach me from the. 
engineering works of Taylor and Sons, e other Jocal industries, . 
Baglan Foundry, Cape Copper, and the Chemical Works, exhibit 
good results. 

Swansea sulphuric acid and zinc ore establishments are active. 

Coal output has been affected this week generally by electioneer- 
ing movements. 

ere have been some noticeable declaration of dividends within 
the last few days. The Cardiff and Newport Patent Fuel Works 
—Arrow brand—notify a = on the year of £2093 14s, 7d., and 
announce a dividend of ; the Bute Dry Dock, 5 per cent., 
making 10 per cent. for the year; the Great Western Colliery 
Company, 5 per cent., which with 10 per cent. previously declared 
makes 15 per cent. for the year; the Lewis Merthyr Consolidated 
Collieries pay an interim dividend at the rate of 6 per cent. on the 
6 od cent. preference shares, 

he late Taff Vale strike is credited with having caused a good 
deal of slackness at Cardiff dry docks and ship-repairing shops. 
This week the unemployed were to be numbered by hundreds, and 
in some cases it was stated by firms that there are no signs of 


speedy employment, 


CATALOGUES. 


The Washington Chemical Company, Limited, Washington, 
Durham. Magnesia Coverings.—This is a nicely appointed —_ 
phlet, giving admirable views of some of the vessels in which tho 
steam installation wholly, or in part, has been covered with this 
non-conducting material. There is also given a list of firms who 
have made use of the magnesia coverings. 

The Edwards Air Pump Syndicate, Limited, Crown-conrt, Old 
Broad-street, London.—This pamphlet contains a description, with 
illustrations, of the Edwards air pump, in which the water flows 
by gravity into the base of the pump, and being dealt with 
mechanically by the is projected without 
shock at a high velocity through the ports into the barrel. The 
pump has therefore a constant quantity of water to discharge at 
each revolution, 


Tue INSTITUTION OF MECHANICAL ENGINEERS. — The first 
monthly general meeting of the coming session will be held in the 
Institution House, Storey’s Gate, St. James’s Park, on Friday 
evening, October 19th, when the chair will be taken at eight 
o’clock p.m. The following paper will be read and discussed :— 
‘‘ Observations on an Improved Glass Revealer, for Studying Con- 
densation in Steam Engine Cylinders and Rendering the Effects 
Visible,” by Mr. Bryan Donkin, Member of Council, of London. 


THE INSTITUTION OF CiviL ENGINEERS.—The Council have, in 
addition to the medals and prizes given for communications dis- 
cussed at the meeti of the Institution in the past session, made 
the following po 9 in respect of other papers dealt with in 
1899-1900 :—A George Stephenson medal and a Telford premium 
to L. F, Vernon-Harcourt, M.A., London ; Telford premiums toH. 
J. 8. Heather, B.A., South Africa ; Walter Rosenhain, Cambridge ; 
James Glover, M.A., Lowton, Lancs.; A. B. Brady, Brisbane ; R. 
C. Farrell, Dunoon; C. F. V. Jackson, B.E., Sydney ; and G. B. 
Walker, Barnsley. For students’ papers :—The James Forrest 
medal and a Miller prize to C. B. Fox, B.A., Wimbledon; the 
James Prescott Joule medal and a Miller prize to J. W. Smith, 
Burton-on-Trent ; and Miller prizes to B. Humphrey, New 
Swindon ; H. E. O’Brien, B.Sc., Horwich ; H. E. Wimperis, B.A., 
Cambridge; and A, H. Morton, Glasgow. The Council have 
nominated Mr. R. F. Whitehead to the Palmer Scholarship at the 
University of Cambridge in succession to Mr, A. H, Kirby, who 


graduated last June. 
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. ual to the total exports in a many months. Last month’s | to Scotch iron, which has sold from 66s, to 65s. 9d. cash, 65s. 9d. 
eee han in August, | ten days, and 66s. 3d. to 65s. 11d. one month. 
It has almost | The prices of some of the special brands of makers’ iron, which 
month’s export | are very scarce, are well maintained, while those of warrant 
f the last ani quality are necessarily cheaper. G.M.B., f.0.b. at Glasgow, No. 1 
is quoted 68s. 6d.; No. 3, 68s.; Carnbroe, No. 1, 765.; No. 3, 
+ that the total | 74s.; Clyde, No. 1, 84s.; No. 3, 74s.; 
; led 200,161 tons, | No. 3, 74s.; Calder, No. 1, 85s. 6d.; No, 
whereas in the vious quarter they were 14 tons, and in | 87s. 6d.; No. 3, 74s. 6d.; Coltness, No. 1, not quoted ; No. 3, 74s.; 
: 
in quarter of 1899, circumstances 
; pressure to buy has quite disappeared, and has been succeeded 7 
7 a pressure to sell ; especially is the latter noticeable among second- | 
. hands who have iron thrown on their hands which they did not 
} . look for. Competition is becoming keener, and prices cannot but 
: suffer. Thus no one is in any — to buy, and buyers do not 
anticipate that they will have any difficulty in getting all the iron 
they may need. 
No. 3 Cleveland G.M.B. pig iron has this week been sold for 
early f.o.b. delivery at 69s. per ton, and No. 1 at 71s., but there 
‘ S has been hardly enough business to fix prices. The weakness in 
the prices of the lower qualities of pig iron is even more marked 
than it is in those of the higher qualities, though the former were 
already relatively much cheaper than No. 3. The stocks of the 
. lower qualities are considerable, and makers cannot put them in 
the public stores. No. 4 Cleveland foundry iron is offered at 
66s.; grey forge at 64s. 6d.; and mottled and white iron at 64s., 
Fs but lower rates are accepted in some cases. 
The value of East Coast hematite pig iron, which was firmly 
upheld until quite recently while other prices were falling, is now 
declining substantially, as competition has become keen, for, like 
tay 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 
UnpovusrgpLy the situation in the iron and 
allied trades generally shows quiet- 


ness. September has been a dull month in the 
iron industry over here; few an 4 of import- 
ance could be secured, the —— on home and 
on foreign account being langui lar, 
and the majority of the iron- we nes Borne establish- 
ments have consequently been but moderately 
occupied. The exceptionally brisk a 
that is being maintained at the railway and engi- 
neering —* the only — feature that can 
at present noticed in the iron trade. At a 
recent meeting of the Silesian Pig Iron Conven- 
tion, the ironmasters expressed their belief that 
production would be pnt to the limited con- 
sum tion during winter, repairing and a want of 
fuel having been the cause of the damping down 
or blowing out of several blast furnaces in Silesia. 
Quotations are expected to show little or no 
change, as the enormously high prices which pro- 
ducers have to pay for coal, as well as for coke, 
— a further decrease in quotations almost 
ine, at least for the present. 
production of pig iron in Germany, includ- 
ing Luxemburg, is statistically sta ’to have 
of year, 722,244 t., of 
which 127,602 t. were fo’ ae and spiegeleisen, 
46,274 t. Bessemer, 427,199 t. basic, and 121,169 t. 
found pig. Output in July of present year was 
695,213 t.; in August last year 681,651 t. were 
produced. From January Ist to August 31st of 
ded, year 5,469,014 t. pig iron have been pro- 
t 5, 367, 509 t. for the same period 

e accounts received from the Austro-Hun- 

aae* iron market are all pretty satisfactory, as 
kers and dealers are showing much con- 
poe in the future, and have been ordering 
mparatively large supplies; the improvement 
felt in the various trades, though but slight on 
the whole, is still sufficient to influence the con- 
dition of prices, and the firmness exhibited in the 
qua uotations for hardware was quite remarkable. 

wand malleable iron have not altered or im- 
proved in price since former letters. 

It appears that expurt in iron from Hungary 
to Austria is considerably higher than that from 
Austria to the first-named country, no less than 
30,000 q. iron and steel in plates having, during 
the first three months of the year, been sent to 
Austria, while only 11,000 q. of the same articles 
were exported to Hungary. Also in pig iron a 
or! arge business was done to Austria— 

74,000 q.—while only re were —— from 
that country to Hungary. In bars, 60,000q. were 
exported from Hungary to Austria, and only 
82,000 q. from the last-named country to Hun- 
gary. — an explosion, the Frisch Gliick 
shaft of the Dux Colliery was set on fire on the 
19th of last month. Of the eighty-six men that 
had descended the shaft, forty-six were killed 
six are still missing, while nine men receiv 
serious injuries, 

The French iron and steel trades are only 
moderately occupied, the general tone of the 
market being a trifle dull. the reports that come 
in from the Belgian iron market state the business 
done upon the week to have been fairly good 
on the whole, the tone all round showing a slight 
improvement over previous weeks, although 
fresh orders continue scarce, But there are 
several Government orders for second and third- 
class passenger cars holding out, and the — 
expect to secure sufficient work to keep u 
regular activity through winter, provided t! at 
they can beat their foreign rivals. There is a 
general tendency to go down in price wherever 
a contract of some importance is offering, most 
of the shops being really hard up for fres "work, 
A very moderate business is done in the smaller 
articles of finished iron, and quotations are, of 
course, the reverse of firm. For raw and for 
malleable iron prices have not shown any 
Fo gg change since former letters ; here and 

ere a tendency to weakness could be felt, but, 
as a rule, the quotations of previous weeks were 
maintained. 

How strongly the import in pig iron to Ger- 
many has been influenced by the import duty of 
M. 10 put on pig iron in 1879 may be seen 
from the following figures :—447,400 t. iron 
have, on an average, been imported to 
per annum, during the period from 1876 to , 1880, 
while in the five following years the annual 
import went — to 264, t.; from 1886 to 

, 263, were naire per annum, and 
from 1891 to ‘i805 only 860 t. were annually 
imported to Germany, while during the period 
above mentioned inland consumption was twice 
as heavy as before. Since 1896 import in pig 
iron has, however, been slowly increasing, an 
amounted to no less than 675,800 t. for 1899, 
against 407,900 t. in 1898, Total import in iron 
and iron articles (exce rng machines) rose from 
68°5 million marks to million marks during 
the period from 1897 to 1899, export during the 
same period increasing from ’327°8 million marks 
° 424°4 million marks, Consumption, per head 

population, was 155 kilos. for 1899, against 
toc} kilos. annually for the period from 1891 to 
1895 and 51°5 kilos. from 1876 to 1880. 


TRADE AND ANNOUNCE- 


ON and after October 1st the London business, 


of the Tees Side Bri ige and Engineering Works, 
— orgy builders and engineers, will be 
from pper Thames- 


pr ee. Mr. Herbert Ballard i is the London 
representative of the firm. 

Mr. RoBert GREEN informs us that he has now 
arranged to take over the interest of his late 
partner, Mr. Edward Pritchard, M. Inst, C.E., in 
the firm of Pritchard and Co., 87, Waterloo-street, 
res and that the practice will in future 
be carried on by him under the style of Pritchard, 
Green, and Co, 

Messrs, J. BAGNOLD SmitTH and C. F, Elliot 
Smith, trustees of the will of F. A. Sanderson 
deceased, have purchased the old-established iron 
and brass foun ry business of C. and F. Sander- 
- which they now purpose cones on -under 

style of Sanderson and Robinson, Iron 
Mansfield, 


THE PATENT JOURNAL. 
Condensed from The Iitvatrated Journal of 


Application for Letters Patent. 


*,* When been ‘‘ communicated ” the 
*name and address of the comm are 
ited in italics. 


20th September, 1900. 


bey Winpow Sasues, J. B. le Maitre, Rohais, 

uernsey. 

16,775. Learana-cornsa Macuing, C. W. West, South 
‘Ashford, Kent. 

16,776. Cycie Brakes, A. Tamkin, London 

16,777. ELECTRICALLY- -IGNITED MoTORCar,J. 8. Stafford, 


mdon. 

Cus Tip, J. W. Buck and J. F. Willis- 
16 Mr MILLsTong SHARPENER, Merai and G. Beck, 
16,780. AccumuLator, H. Howell, 

ndon, 
16,781. AsH-PAN CinpER Sirrer, L. M. Ommanney, 

London. 
16,782. Cocks for Gas or Water, W. G. Wernham, 

London. 
16,783. for Cycizs, J. Gasson, Hors- 


E. E. Lehwess and M. de 

yne, Lo 

16,785. Macutngs, J. V. and R. V. Eves, 
Manchester. 

16,786. for Rartway Wacons, T. Smith, 


London 
16,787. Kors, A..M. Young, London. 
16,788. = Protectors, H. and O, Scheib, Barmen, 


German 
16, 789. A. A J. W. Hinchley, 
London. 
16,790. INRALATORY Apparatus, A, Walraven, London. 
16, 791. TeLEscopes for SicHtinc OrpNaNnce, A. A. 
Common, London. 
16,792. SHow-cases, H. T. Olney, London. 
16,798, CisterN Brackets, R. W. McDonald, London. 
16, MusicaL InstRuMENTs, G. A. Brachhausen, 
ndon. 
16,795. SLOT-DRILLING Macutngs, Smith and Coventry, 
Limited, W. D. F. Smith, and T. Coventry, Man- 
este 
R. Lake.—(C. A. Kjaer, 
orwa: 
16,797. Drepeinc Boats, O. Friihling, 


Londo: 
for ELectric Conpuctors, J. Zappe, 


16,799. Wasviwe Fasrics, J. C. Fell.—(La Société 
Chaize Fréres, France.) 
16,800. WEAvine Fasrics, J. C. Fell.—(La Société 
Chaize Frére, France.) 
16 Souutions, A. J. de B. e Cunha, 
ndon. 
16,802. MuttrpLyine Cameras, J. Schaub, London. 
16,803. Propuction of GELATINE Imaczs, P P. Charles 
and 8. Faujat, London. 
16, DRawIne-copyinc Apparatus, J. L. Davies, 
ndon. 
16,805. ArETHERIC SicNaALLINGc, H. M. Hozler, 


mdon. 
16,806. ARTIFICIAL FisnHine Barts, P. Geen, London. 
2lst September, 1900, 
16,807, Liven Curr Protector, E. F. Dix, Sunder- 


iand. 


Apparatus for ELECTRICALLY - DEPOSITING 


joer R. J. Houghton and W. E. Cooke, Man- 

chester. 

16,809. Loom Dospies, W. G. Heys.—(La Société Chaize 
Freres, France.) 

16,810. Skivine LEATHER and Parser, H. Keats, 
Northampton. 


16,811. PHonocrapus, C. B. Ketley, Birmingham. 

16,812. Music Stanps, 8. D. Gibson, Derby. 

16,818. AscERTAINING the CoLour of PuoTOGRAPHIC 
Necatives, J. W. Dawson, Halifax. 

16, pe Pens, A. P. Butcher, W. 7 Honour, and J. 

ley, Halifax. 
16, 815. Seats, J. M. Martin, Glasgow. 
16, 816. Se SPINNING APPARATUS, E. 8. Coatsand T. Watson, 


for Dryine, W. W. Hewitt, Green- 

e, Ken 

16,818, Groove for Tram Raizs, J. Farns- 
worth, Sheffield. 

16,819. Cuairs or Szats, J..W. Gibson, 
Birmingha’ 


gham, 
16,820. MECHANICAL Fire-Escarg, J. H. Crumplin, 
Portsmouth. 
Coits of Fine Wire, J. M. Thropp, 


16,822, A. Breiter, 
823. Fiyina MacuHines, J. Rehulka, Berlin, Ger- 


any. 
16,804. Drivine Gear for Cycizs, L. Buguet, Berlin, 


many. 

16,825. chen Lamps, J. Bottomley and J. T. Ainsworth, 
ches 

16,826. Water Heater for Srovzs, A. Anderson, Dum- 


16,827. Liyszep Om Putty, H. Lessor, 
16898, Phovacrons for Tings, E. F. Grainge, 
16 pool ee for Wasninc Gas Lamps, T. Cox, 
16,880. Snips, A. E. Long and T. L. Livingston, 


don. 

16, mon Key Paps of Typewriters, A. McK. Cochrane, 

ndon. 

16,882. Bopres from their 
Sars, R. Holliday and Sons, Ltd., R. Holliday, H 
Dean, "and H. Arundel, London. 

16,883. SEPARATING PuENoLic Bopizs from their 
Sauts, R. Holliday and Sons, Ltd., R. Holliday, H. 
Arundel, and H. Dean, London 

16,834, APPARATUS for SIFTING Crnpers, W. H. Bradley, 
Birmingham. 


16,835. Pumps, A. J. Boult.—(Oddesse Dampfpumpen- 
m.b.H., Germany.) 
RapiaTor, M. W. Wragg and A. Fooks, 
mdon. 
16,887. TRaNsPoRTING Srpes of Bacon, A. E. Beer, 


ndon 
16,888. Toy, M. M. Hartnell, 
London. 
16,889, GENERATING Gas, G. H. Quelch and T. O. Kent, 
London. 
16,840. Firg-Escares for Domestic F. J. Hugh, 


London. 
16,841. for Sa Vussxts, J. Tully, Liver- 
16.842, Foa SigNaLLinG Apparatus, J. Carden, Liver- 
Hanpix-pars for Cycies, E. Giglio, Liver- 
10,84. 1 for Tirxs, H. R. A. Philp, 
Exp.osion Motor, J. M. Ricardand F. C, Gary, 
16,846. ‘Toy Racxcoursg, W. 8. Simpson, London. 


16,847. Vices, R. Schwéers, i 
16,848, ReGuLatina SurrLy of Gas, F. Edwards, 


on. 

Constructine Prsumati¢ Tires, W. T. Doran, 
on. 

Macazines for G. I. Fraser, 


don. 
16,851. Brusn, O. L. Latiare atid 8. Isaacs and Co., 
Ltd., London, 


ion. 
16,858. Game, L. F. F. Demuth, C. F. W. Dubois, and 
. G. L. D. Kunhardt, London. 
ee. Fastener for Winpows and Doors, A. Dowse, 
ndon. 
16,855. Preservine the Suarg of Vests, J. G. Millar, 


London. 
Distnrectinc Appiiance, ©. T. Kingzett, 


22nd September, 1900. 
Vatve, H. Downing, Oldbury, Worcester- 
16,858. AsH-Box for KitcnEen Grates, J. Gardner, 
16,880. Broos Locks, J. Buchanan and W. Wilson, 
16,861. Reserrinc Hat Brims, H. Wood and H. 
M ester. 


UBLE - LIFr Jacquarps, 8. Dracup, 


16,942. Usp in Wsavine Looms, T. Rostern, 
‘anches' er. 
16,948, SimpLe Sarety Catcn or Bort, F. Taylor, 


mdon. 
Water Gavce Guass Cover, G. Barclay, 


iw. 
Heap Lock for Bicycizs, F, Hovenden, 
16, the of J. J. Duffy, 


Bortiss with Liquips, J. A. Wilson, 

16,948, Dressinc Tastes, 8. and W. L. Brentnall, 
Manchester. 

Maxine Buitpine Biocks, J. C, Sellars, Liver- 


poo! 
— Noo Containers for Lamps, A, D. Melson, Bir- 
ming! 
16,951. BRAKE Fletcher, Southport. 
16, Heat from ILLUMINATING FLAMES, 
R. Maclaurin, Glasgow. 
16, 958. ROLLER BEARING, I, Eklund, Glasgow, 
16,954. LicHTInG INCANDESCENT BURNERS, J. Keith, 


w. 
16,955. Burners for Incanpgscent Lamps, J. Keith, 


ux. 
“=. Mrxinc Cotp and Hor Water, W. Th 


lasgow. 
16,864. WasHtne Boarps, G. J. Smith, London. 
16, Carryina Exectric Castes, D. P. Regan, 


lasgow. 
16,866. Doors, H. Simpson, Gaeger. 
16, 867. BacK-BEAMING 
J. Cawthra, 
6,868. ScREwING Digs, H. Austin, Wolverhampton. 
ie 369. Macurngs, W. U. and J. R. U. Morton, 


. Cawthra and Co., 


16,870. Inpicator for Venicies, C. A. Hender- 
son, burgh. 
16,871. Composition for Coatina Iron, W. Rule, 


Glasgow. 
16,872. Exriostve, D. London. 
16,873. Fotpine Corto: d, jun., Glasgow. 
16,874. Pot PoRTABLE Coucn ATHS, A. Deane, 


16,875. Laren, W. Schulte, Germany. 
16, APPLYING Liquis to Fitm Strips, H. Foer- 


, Germany. 

‘ATTRESS, Hartmann and R. Rensch, Ger- 
many. 

16,878. and ‘RippLinc Macuine, J. 

orthington, pool. 

16,879. SHapinc Macuings, R. H. Griffin, Dublin. 

16, 880. Cycie Lamps, A. J. Pursall and H. D. Jackson, 
Birmin ham. 


16,881. 8. G. Brown, London. 
16, 882, — of STAIR-ROD Eyes, C. Harvey, 


16,883. Docmmasne Friction in Car WHEELS, M. 
Prenosyl, Berlin. 

Monmisixo J. C. Collie and E. V. 

16,885. Devices, F., R., and O, Kampfe, 

ndon. 

16,886. SIGNALLING Apparatus, W. Kershaw, W. Cliff, 
A. E. Pilkin , and R. Chorley, Leeds. 

16,887. Lawn OWERS , F. 8. B. Sladen, Coalbrookdale, 


Shropshire. 

Harr Cur.er, J, W. Carmichael, Workington. 
6,889. WasHina Macutngs, R. Varley, J. Butte eld, 
wand J Smith, Keighley. 

Lock for Mik Cans, D. ‘I. Bettiss and A. 
ind des, Leyton, Essex. 

16,891. AppaRaTus for TRANSMITTING PowgrR, H. 
Heatly and W. Hunt, Bothwell, Lanarkshire. 

892. RELIEVING Gear, T. J. MacKay, Stuke-on- 


Trent. 
16,898. Kyittina Macutnes, The Harrison Patent 
Knitting Machine no Comat: Limited, W. Harrison, 
W. Harrison, arrison, Manchester 
GARDEN SPRINKLER, G. Schumacher, 


don. 
16,895. Spinninc F, T. Manchester. 
16,896. ELecrricaL Fittinas, J. G. Davidson and J. 
Don, Peterhead, N.B. 
16,897. PHONOGRAPH Casgs, E. A. Jeffreys and C. B. 
Ketley, Birmingham. 
16,898. ELECTRICALLY - TRANSMITTING S1GNAL8, G. C. 
Shankster, Portsmouth. 
16,899. METALLIC J. Y. Johnson.—(R. W. 
Scott, United States.) 
16,900. Mutti-suor Guns, J. Y. Johnson.—(R. 
W. Scott, United States.) 
16,901. Footwear, H. R. Jackson, London. 
16, (002. Gas Enarngs, E. F. Chapman and H. Thornton, 
mdon. 
16,908. Fixina ELEcTRIC W. V. Biggs, London. 
16, 904. Boox- -SHELVES, W. E. Clifton, London. 
16,006. E. R. and J. G. Halstead, Newcastle-on- 


16,906. ‘Macutve for Suarts, G. T. Harrap.— 
(B. and BE, Kabisch, Germany.) 
16,907. EPARATION of SILK, L V. Diederichs, 


don. 
for HicH-PREssURE Gases, A. Ludwig, 


16,909. Propuction of Reuizr, OC. Pietzner, London. 
16, 910. Eaves, F. Syer, London. 

16, 911. Hosz-nozzies, M. Vorwerk, London. 

16,912. Lips of TeLerHone Cases, H. A. Jackson, 


don. 

and Pornt for Cuutivators, J. Sibley, 
ndon. 

Hughes, London. 


16,914. for Lapets, H. E. 
16, 915. INCANDESCENT ELECTRIC Lamps, F. Dannert, 


ndon. 
16,916. ELECTRO-MAGNETS, J. Wetter.—(The Elektrizitits 
— vormals Schiickert and Co., Ger- 


16, Macuines, A. Slater, London. 

16, 918, —— ARRANGEMENT, M. Pedersen, 
Dursley, Gh 

> Puoroanarny, H. Landauer and E. 


London. 

16, Device for Drawinas, M, Papen- 
thin, London. 

16,921. MAKING 1-8-AMIDO-NAPTHOi-4-SULPHO AcID, B. 
Badische Anilin and Soda Fabrik, 

eTMan: 

16,922. MARINE Lirge-savina Apparatus, W. Ramsay.— 
(0. Selmer and C, Kjus, Norway.) 

16,923. Letrer Fites, BE. Sansom, London. 

16, 924. BALANCED SLIDE VALvE, P. F. Degn, London. 

16,925. Vatve, E. W. Poole, London. 

16, 926, FLEXIBLE-SPOKED HEELS, J. Payne, London. 

16, 927. Cap for Pit-props, W. Cadenbach, London. 

16, MANUFACTURE of a WHITE from Zr1nc, 
J. Lones, E. Holden, and J. 

16; ConNECTING VELOCIPEDES, G. 


16,930. Propgtiina Boats by Execrricitry, W. R. 
Edwards , London. ' 
16,931. SELF-ATTACHING Burroy, W. G. Flintan, 


London 
16,982. STRENGTHENING the Wrists, M. Tabor, 
London. 
16,984. Fire Brock, W. 


24th September, 1900. 


Boor Laces Tizp, M. Rawsthorne, 

16,936. Srrinag Crank, R. W. Thompson 
Madras, India. 

16,987. VoLcANISATION of Inp1a-RUBBER, C. O. Weber, 
Crum , near Manchester. 

ABEL-EFFACING Devices, J. R. Craig, jun., 


WwW. 
16,989. Braces, T. Walker, T. Walker, jun., A. and A. 
E. Walker, Birmingham. 


16,940. Extenpep of E. 
J. Warmington, Southminster, 


G 
16,956. MovaBLEe Pou.try Hovusgs, W. Calway, Sharp- 


ness, Glos. 
16,957. PHoro-copyina Macuings, H. O. Foorsterling, 
rlin, Germany. 
16,958. PHotocrapaic Copying Macuing, H. 


Foersterling, Berlin, Germany. 
16, for PAINT Brusues, G. H. Walters, 
16, ACETYLENE Generators, L. Tho London. 
16,96 Lerrer or Document Figs, B. wrence, 


16,962. for Crosinc Lirr Entrances, A, C. 
Moffatt, London. 
16,968. MANUFACTURE of Distyrecrants, J. B. de 


Walter, London. 


16, 967. Leo Guarps, E. M. Biair, London. 
16,968. Stoppers for SyPHON Borris, J. G. Henrich, 


mdon. 
16,969. MecuantisoM for Avtomorors, C. Latil, 


London 

16,970. L. M. Messinesi and 
G. iannopulo, London. 

16,971. Fasteninas for pond 8. 8. Gimblett, London. 

16, 972. STRENGTHENING for Stay-BouTs, G. W. 
A. Rémer, London. 

16,973. PRECIPITATION of BICARBONATE of Sopa, P. 
Naef, London. 

16,974. APPARATUS for CRYSTALLIS!NG, P. ee London. 

16, 975. Viotis Bow W. Goodman, 
Croydon. 

16,976. MANUFACTURE of TwiLL Piusn, H. Miillers and 
‘A. Spindler, London. 

16, = Wasners for Fixinc Spoxes to Rims, R. 

enberg, London 

16 7 ConvEYING Timeer, A. J. Tenow and J. E. 
Flodstrém, London. 

16,979. GengeRaToR for ACETYLENE Gas, J. Fazan, 
Liverpool. 

16,980. CasH-REGISTER T1LLs, F. R. M. Phelps and F. 
J. Commin, Birmingham. 

16,981. TUNNELLING SHIELD, Cc. G. London. 

16,982. CLutcH and VARIABLE SPEED T. Shep- 
herd, London. 

16,988. W. C. EB. Faber, London. 

16,984. Cooxine Apparatos, EB. Shaw, London. 

16,985. Doors, F. L. Lane and The Leeds Forge Com- 
pany, Limited, London. 

16,986. RoTaRy Brusuxs, | 8. Abraham, London. 

16,087. Gates for STARTING RACEHORSES, J. Corp, 

ndon. 

16,988, VEHICLE Wuests, H. H. Lake.—(K. J. Christof- 
Jersen and BE. Briksen, Norway 

for Soap, C. L. Culmann, 

16,990. Pua MILL, E. Castellazzo, London. 

and ENGINE PAcKINos, A. 8. Morrison, 

Jomnt for Drawina EB. T. Boden, 

nd: 


16,998, for ELzcrric Traction, J. G. Listar, 


mndon. 

16,994. Coorise Press, M. Rosenthal and E. Holle- 
meyer, London. 

16,995. BBIN Hoipers, G. G. M. Hardingham.— 
(Fel ten = Guilleaume Carlewerk Actien Gesellschaft, 
Germany. 

16,996. PrisMs in Ross, Limited. 
me Warner and Swasey, United States.) 

D. D. Coath and H. Steven- 


don. 
16,998. CoLouRING Martrers, B. Willcox.—(Badische 
Anilin and Soda Fabrik, Germany.) 
16,999. big ANIMALS, W. James.—(0. 
Thomas, France.) 
VaLve RE-SEATING Macuings, J. J. Witt, 


on. 

17, O01. Curtino, F. W. Lanchester, London. 

17, 002. Latues, J. Brockie, London. 

17,008. ImrTaTION REPTILES, C. ‘Alias and J.J. Webber, 
London. 


25th September, 1900. 
17,004. GeneRATING MiNERAL O11-cas, W. H. Bennett, 
ion. 
for EARTHENWARE P1pzs, R. Ewing, 


17,006. P. RB. Oven, verpool. 
17, ,007. ImpLements, H. 8. Bell.—(A. Ochtinsky, 


17 Apparatus, J. Vert and F. T. Laing, 
inbu: 
17,012. H. W. Ludlow and 8. Phillips, 
Birmi ingham. 
a Furnaces, C, Arnold and P, T. Gill, 


id 
17,014. Propucina Cast Pipzs, G. Trasenster, 
17,015. MxcuanicaL Stoxers, T. Andrews, Man- 


17,016. Cycuzs, J. J. Duffy, Dublin. 
17, 017. Compinep Pomp and Sranp for Bioycigs, P. 


Charles, Swansea. 
17 => Startine Gare for Racenorses, G. Gunner, 


nee Day Merers, J. Milne and H. O'Conner, 
nburg: 

17,020. ay N. Pieper, Birm: 

17, "021. G. , Bir- 


Tings, F. W. Bafratt, Wimborne, 


17,028. Batu Towet Warmer, A. Bristol. 

17,024. Rotter Ratcuer W. Gutt- 
ridge, Smethwick, near Birmingham 

17,025. ACETYLENE Gas GENERATOR, J. and G. Pred- 
merszky, 

17,026. EscaPEMENT EanoryPe MACHINES, 
W. H. Lock.—(The National Company, 
States.) 

17,027. TraeatTine Orgs, G. M. Westttan, London. 

of Wrovent Tron, 8. P. Ketter- 

17, Sasu Frames of Winpows; R. London. 

17, 7080. LAUNDRY ©. Lauckner.—(A. 
Vogelsang, German 

Expanpine Caucus, @. Lacoy and J. Wells, 

mdon. 

17,082. DeTacHaBLe Spouts with for Tza- 

pots, W. Richards, Londor. 


omson, 
16,964. Gas BuRNERS, 4 4 ‘ 
16,965. CrcLe BRAKEs, e Singer 
Cycle Company, Limited, London. 
| 
| 17,008. WINDow, W. K. Lee, Aberdare. 
| 17,009. Drarn J. E. Scarth, Leeds. 
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17,088. Tancet for Practice, P. W. Merfield 
and E. Tozer, on. 

17,084. Maxino SutpHuRic Acip, The Actien-Gesell- 
schaft ftir Zink-Industrie vormals Wilhelm Grillo 
and M. Schroeder, London. 

Securine Titzs to Stoves, E. M. Edwards, 


ytonstone. 
17,0386. Esiaroine or Repucine Maps, J. Lukowsky, 
London. 
Sounp Instroments, P. 8, Bates, Kingston-on- 


mes. 

17,088. Printine Macuines, R. 8. Clymer, Kingston- 
on-Thames. 

17,039. AvTomaATic SAW-SHARPENING Macuines, W. G. 
Bihl, Barmen. 

17,040. CenrriroGaL Cream Sepapators, H. J. Haddan. 
—(The Aktiebolaget Separator, Sweden. 

a SMOKE-ConsUMING FuRNACES, J. A. Crawford, 

0) 


mn. 

17,042. Pensnoipers, F. L. Graham, London. 

17,048. Compinep Door Cuecxs, W. H. Taylor, 
London. 

17,044. Cameras, P. N. Angsten, London. 

ApprEss CLIPs for UMBRELLAs, C. H. Underwood, 

mdon. 
17,046. Szparnatinc Macuinegs, G. Banks, London. 
17,047. Macuiwery for Packinc Tea, G. Banks, 


17,048. Parser, F. Haenle, London. 

1/,049. Meter, F. Kracmer 
and E. Weber, London. 

17,050. Universa Joints, H. H. Lake.—(P. Cunning- 
ham, United States.) 

17,051. Device for O. Schulze, 
London. 

Catctum CaRBIDE, P. Desq and 8. Francoual, 


ndon. 
17,053. Treatinc BicarsBonatTe of Sopa, P. Naef, 


ondon. 
TreaTING MaTERIALS with Gaszs, P. Naef, 
ndon. 
17,055. Evastic Tires, W. F. Williams, London. 

17,056. Macnines for Cuttine, J. Midbée, jun., 


mdaon. 

17,057. VentTiLators, W. Platts and G. H. Cowen, 
London. 

17,058. Cumyeys, H. 8. Bell.—(W. A. Gay and R. D. 
Argue, United States.) 

17,059. for Borries, F. W. Margetts, 
London. 

17,060. Drawinc Mecuanism, J. A. A. Imbs, London. 

Woop with Meta, F. W. Commons, 

mdon. 

17,062. Rotary Kyittine Macuiyes, C. H. Aldridge, 
London. 

17,063. Puttinc Macutyes, D. Schanzer, London. 

17,064. Sprine Pivots for Swinc Doors, H. Ward, 
Birmingham. 

17,065. Pygumatic Tires, U. Smith and T. Kane, 
London. 

17,066. Cicaretre Hoxper, N. P. Billing. Lor don. 

17,067. Ian1Ters, W. P. Thompson.—(The Victor Motor 
Company, Limited, New South Wales. 

17,068. Tuermomerters, J. F. Blackshaw, London. 

17,069. AppiTIoN and Susrraction Apparatus for 
Typewriters, A. Beyerlen, London. 

Inkinc Rissons of Typewriters, R. Biirk, 


— ornnacegs, J. F, Lester and L. A. Dean, Liver- 
pool. 
Stoprerinc Borties, J. Felsenstein, Liver- 


pool. 

17,073. PorTABLE PuncuinG Apparatus, P. J. Charles, 
Liverpool. 

17,074. Packina, L. Caumont, Liverpool. 

17,075. TrLescopgs, A. A. Common, 
London. 

17,076. Exurpitine Picturges of Movine Ossects, E. 
Rector, Lon 


London. 
17,078. Macutne for Cuttina CLotn, C. F. Sparks, 


ndaon, 

17,079. TurNING Over Leaves of Music, H. and E. 
Sparks, London. 

17,080. Baas for Cycies, A. J. Boult.—(J/. 7. B. 0. von 
Funcke, Germany.) 

17,081. Soap, T. Lowe, London. 

17,082. Srgam GeENERATUR Furnaces, J. Undy, 
London. 

17,083. Bicycies, F. J. Stallings and G. Stephan, 
London. 

17,084. Pyrumatic Tires, G. M. Truss, London. 

17,085. Brakes, C. Binks and C. W. Brown, 


ion. 
17,086.. Crangs, W. Deutsch, London. 
Hair-pREssina INstTRUMENT, P. Chamboissier, 
ndon. 
17,088. Conveyinc Turusts of SxHarts, J. Holt, 
London. 
17,089. Minerats, C. Burnett, London. 
TrouseR PresseR Capinet, H. Cowley, 
ndon. 


26th September, 1900. 


of Looms for Weavine, M. Sowden, 

alifax. 

17,092. Hat Rests, G. and J. Edwards, Manchester. 

17,093. Brakks for VeHicLes, W. Tozer and R. Hyde, 
London. 

17,004. Licutinc Lamps, H. J. Milward, 
Redditch. 


17,095. Non-conpuctor of Heat O1t Burner, J. Davies, 
Handsworth. 

17,096. Backinc Orr Macuine Cutters, W. James, 
Birkenhead. 

17,097. Feep Mecuanism for METAL-PLANING MACHINES, 
A. Smith, Keighley. 

— INCANDESCENT Gas Burners, J. Llewellyn, 

erby. 
17,099. Hautaor, A. E. Muirhead, Glasgow. 
17,100. Gor CLuss, T. Hudson and U. W. Walker, 


NCANDESCENT for Licut1no, R. Langhans, 
eriin. 
17,102. Bracket for CLotues Lines, B. Tomkys, Man- 
chester. 
gf Daatn Scraper, W. H. Gibbs, New Brompton, 
en! 


for Hats, F. Scaife, 
17,105. Links for Stexves, W. M. Harris, Birming- 
17,108. PiaNororte HamMMER Heaps, A. Munnew, 
17, 107, — the Tone of Pianos, A. Munnew, 


17,108. Book Markers, F. G. Furness, London. 

17,109. Device for Carrvinec MatcuEs, R. G. Brother- 
ton and P. Duggan, London. 

17,110. Evzcrric GLow Lamps, Siemens Bros. and Co., 
Ltd.—{Siemens and Halske Aktien Gesellschaft, Ger- 
many.) 

17,111. Recrprocatine Encines, A. Hill, London. 

17,112. Drivinc and Sregrinc Gear, M. Crawford, 
London. 

17,113. Sarety Hooks and Links, G. Glossop, 
London. 

17,114. Macutyg for PLantine Portatogs, J. Anketell, 
London. 

17,115. Nose Bacs, A. W. McL. Keen, London. 

17,116. Cuurss, W. H. Wortman and J. H. Hall, 


mdon. 
17,117. Mecnanicat Toy, H. C. White, Poulton-le- 


e. 

17,118. Inonin3 Macuing, W. P. Thompson.—(L. Wels", 
Germany.) 

Propvucine ARTIFICIAL DiamMomps, A. Ludwig, 


mdou. 
17,120. Bricks, W. W. Pilkington and W. R. Ormandy, 
Live: 
17,121. Livmeoare, W. F. Beswick, Liverpool. 
Borries, J. Barrowclough, Man- 
r. 


17,128. Hawp-baa Cramps, H. Moon and J. McHardy, 
London. 

17, Enorngers’ Gavos, A. J. Lucy and L. H. Turtle, 
on. 

125. ELecteic Geyeratorsfor H. V. Weyde, 
on. 


17, 

Lond 
17,126. TRANSPARENCIES, H. and H. Hofer, London. 
17,127. TopuLak Vatves fur Fiuips, J. H. R. Head, 


London. 

17,128. TeLepHones, H. E. Newton.—(P. Rabbidge, 
New South Wales.) 

17,129. Hince-sornts, F. W. Margetts, London. 

17,130. or Sprocket Caains, F. W. Margetts, 


mdon. 
17, mont IncaNDESCENCE Exxctric Lamps, C. A. Henry, 
on. 

17,182. TiLes, R. Stanley, London. 

17,188. Luseicators, V. Klaus, London. 

17,184. Baskets, G. 8. Perkins, London. 

17,1385. Exvecrropgs, H. J. Haddan.—(R&. Goldstein, 

Germany.) 
pe Wuerts, W. Kliemt and A. Heineman, 


on. 
Fisprovus MaTERIALS, J. A. A. Imbs, 


ion. 
17,138. OpEN-HEARTH STEEL Furnaces, G. W. Johnson. 
—(The Wellman-Seaver Engineeriny Company, United 


States. 
17,139. MaTHEMATICAL INsTRUMENTS, H. Terlin, 


London. 
17,140. Comss, G. W. Kiderlen, London. 
27th Septemer, 1900. 
17,141. and Mousse Trap, &c., G. Smith, 
mdon. 
17,142. RamLway and Tramway Joints, J. Boyd, 


mdon. 

17,148. Saws, W. M. Gibson and J. 8S. Hainsworth, 
Ilford, Essex. 

17,144. Kai Cuarrs or Fasteninas, M. Richter, 
Manchester. 

17,145. RatLway SLeepers, M. Richter, Manchester. 

17,146. Automatic CouPLine, F. Rushen and J. Spray, 
Coventry. 

17,147. Toy Drawers, T. J. R. Clarkson. Birmingham. 

17,148. Cycte Hanp.gs, R. E. Jones, Liverpool. 

17,149. PREVENTING FouLine of Suips’ Bottoms, J. 
Yorke, London. 

17,150. J. Darlivgton and T. B. Miles, 
Chester. 

17,151. Timz Cuecxer, E. J. D. Muggeridge and A. 
Brownlie, Glasgow. 

GENTLEMEN’s Warproses, L. Robertson, 

e , Glam. 

17,158. Box Fastentna, H. Whiston, Birmingham. 

17,154. Atracuina Giass SHapes to Evectric Lars, 
J. A. Ellis, Liverpool. 

17,155. CycLe Stanp or Support, H. Bowdler, Stour- 


bridge. 
17,156. Rixes for Brnpinc, W. Hedermann, Liver- 


pool. 

17,157. Brrr Enaine, F. W. and H. H. Greenway, Bir- 
mingham. 

17,158. Opgn-END Sueers, R. Woods, Kirkby, near 


verpool. 
— “Srartinc Gates,” C. H. M. Waud, Brad- 
ord. 
— EcectricaL Fuss Boxes, A. D. Smith, Brad- 


ord. 

17,161. Securinc WnHeets to Axes, J. Hailwood, 
Worsbro’ Dale, near Barnsley. 

17,162. Lockinc Drawers of Castnuts, J. W. E. Smith, 
Swindon. 

17,163. Brakes for Bicycies, M. Guthrie, Birming- 


im. 
17,164. PRoPELLING Battoons, &c., F. Freitag, Man- 
chester. 


17,165. Rockinc CHILDREN’s Craptgs, E. Fray, 
London. 

17,166. MANUFACTURE of DetTEeRGENTs, G. Bamberg, 
ondon. 


17,167. Steeve Links, F. R. Baker, Birmingham. 

17,168. Maxine Canapian Latcues, 8. W. Mace, Bir- 
mingham. 

17,169. MANUFACTURING MaRKING Inks, A. Raynes, 
London. . 

17,170. Stoves for Heatinc Purposss, J. T. Spencer, 


Londun. 
— Ink ATTACHMENT, P. Seauret, Douglas, Isle of 
an. 


EvectricaL Switcues, V. G. Lironi, Man- 
chester. 
17,173. Cootina Apparatus, J. 8. and F. L. Daniels, 


mdon. 

17,174. Brush Hotper for Dynamos, Siemens Bros, 
and Co., Limited.—{Siemens and Halske Actien 
Gesellschaft, Germany.) 

17,175. Fry Gum Container, R. W. C. Stxong, 
London. 

17,176. Gun Carriacg, W. G. Armstrong, Whitworth, 
and — Limited, A. Noble, and R. T. Brankston, 

mdon. 

17,177. Onpwance Sicut, W. G. Armstrong, Whitworth, 
and Co., Limited, A. Noble, and R. T. Brankston, 
London. 

17,178. Mongy-Boxes, T. R. Evenden, J. Huntley, and 
8. W. Daw, London. 

17,179. Furnaces for Steet, L. Rousseau, 
London. 

17,180. Pursz ATTACHMENT, V. G. and E. A. V. Neale, 
London. . 

17,181. Liquip for Licutinc Purposgs, J. Bonal and 
C. Fietz, Liverpool. 

17,182. SPEED-REDUCING GEAR for Motors, A. Riegel, 
Liverpool. 

17,188. Fireproorinc Buiipinos, J. Bassett, Bir- 


mingham. 
17,184. ELectric Switcuss, J. M. Hewitt and W. G. 
es, London. 

17,185. Typewriters, L. V. Atkinson, London. 

17,186. Hanpites for WALKING-sTIcKs, A. A. Symons, 
London. 

17,187. Twist Lace Nets, E. Jardine.—(L. and D. Sival 
and F, Beraud, France.) 

17,188. Lamp Wick and Torcu, F. J. de Bruno-Austin, 


ndon. 
17,189. Treatment of Copper Ores, A. Simon, 


n. 

17,190. PropucTion of MANGANESE, &c., A. Simon, 

ondon. 

17,191. ManuracturE of Cyanipgs, J. Raschen, J. T. 
Conroy, O. Heslop, and The United Alkali Company, 
Limited, London. 

17,192. DecantTaTiIon of Liqutps, J. Y. John- 
son.—(The C.mpagnie Générale pour la Conservation 
des Liquides, France.) 

17,198. PRINTING with Cotours, A. Sansone 
and the Clayton Aniline Company, London. 

17,194. A FusisBLe ALLoy, R. Pearson, London. 

17,195. Macnines for Wrappinc Prints, Société 
Francaise Des Machines A. Mettre Sous Bande les 
Journaux, Imprimes Circulaires, &c., London. 

17,196. Inons for Launprigs, A. A. O. J. Brandes, 


ndaon. 
17,197. CoLLaApsiBLE Tusss, J. Williams, jun., 
don. 
17,198. PeRamBULATORS, E. Thurgood, London. 
— BerpstTeaD, G. ynton-Lee and A. Dunhill, 
ndon. 
17,200. Arracuine Betts to GARMENTS, A. C. Davies 
and S. Greetham, London. 
17,201. Casn Reorsters, A. Godefroid, London. 
17,202. Process of Propucinc CHLORAL, J, A. Besson, 
London. 
Tires, L. H. Rittman.—(H. Coesiin, 
rance. 
17 InFANTs’ Feepinc Bottiss, L. P. de Raymond, 
mdon. 
Trays for PHorocRaPHic Frias, B. M. Rogers, 


28th September, 1900. 
17,206. A New Carp Game, T. W. Tidy, London. 


17,207. Picture Frame Mirreine Vicr, G. H. Bradley, 
Scarburvugh. 

17,208. Stoppers, A. N. Dunlop, Glasgow. 

17,209. BortLte Stoprers, G. W.. Parker and A. N. 


Dunlop; Glasgow. 
Meters, Motors, and Pumps, J. Sharp, 
17,211. Execrric Conpuctor Casincs, L. Marsh, 


bs AyING CLoTH in Layers, J. B. Barton, Man- 
chester. 

17,218. Propuction of~Acrtic Acip, W. H. Bowers, 
Manchester. 

17,214. Puncutnc Macutyg, A. Cruickshanks, King- 
ston-on-T hames. 

17,215. Separators, F. G. Warbrook, 
Sheffield. 

and Wirino Hats, 8. Marshall, Hyde, 


eshire. 
SELF-DRIVING WaTER Motor, H. L. Copeland, 


17,218. CLoraes Props, D. Fleming, Edinburgh. 
17,219. Makino Disptay Carps, W. H. and J. Ibbet- 
son, and Armitage and Ibbetson, Limited, Brad- 


ford. 

17,220. MouTH-oPENING INSTRUMENT, T. Esselbach, 
Liverpool. . 

17,221. Wuext Tires, H. Muir, Glasgow. 

17,222. Corz Iron for Sipes of Wacons, H. Muir, 


Glasgow. 
ManvuracturinG Larp, T. B. Sharp, Birming- 


17,224. WaTERPROOF GARMENTS, F. Pegler, L. Lehberg, 
and G. yper, Manchester. 

17,2 5. Pen Macuinery, L. Myers and C. B. Ketley, 
Birmingham. 

17,226. Printine PressFs, K. Walter, Berlin. 

17,227. Lirts, B. M. Fletcher, London. 

17,228. WATER-TUBE C. Binks, London. 

17,229. Bui_p1nc-up &c., Frames, C. Binks, 


mdon. 
17,230. WATER-PURIFYING Apparatus, A. J. Tait, 
ndon. 
17,231. Gas InnAcER, E. K. Irwin, London. 
17,232. Music SHeet, N. H. Landa, London. 
17,233. ADJUSTABLE ScAFFOLDING Bracket, R. Brier- 
ley, Preston. 
17,234. GENERATING ELECTROMOTIVE Forcg, J. E. Miller, 
London. 
17,235. for Testinc FLy-wHEELs, F. Hodg- 
kinson, London. 
17,236. VeELocirEpEs, J. G. H. Browne and A. Jordan, 


ndon. 

17,287. BELL-SIGNALLING AppaRatts, C. A. Day.—(A. 
F. Rockwell, United States.) 

17,238. Purirication of Water, A. J. Liversedge, 
London. 

17,239. Fixtnc Wires for Pneumatic Tires, W. C. 
Hopkinson and 8. J. Leach, London. 

17,240. Swine Brackets for Licutine, W. Butler, 
London. 

17,241. ScREw-pown VaLves, W. Butler, London. 

17,242, MANUFACTURE of STEEL, E. Gittings, jun., 
London. 

17,243. RENDERING SurFAcES UNTARNISHABLE, 
L Sterne and 8. Cowper-Coles, London. 

17,244. SINGLE-TRIGGER DoUBLE-BARREL Guns, T. 
Southgate, London. 

17,245. Rorary Motors, T. Crothers, London. 

17,246. PREPAYMENT of ELEctTRIcITY METER, B. Avena, 
London. 

17,247. ILLUMINATED Sions, C. E. Howell, Liverpool. 

17,248. Compinep Casg and Mount for Guys, E. de 
Freystidtler, Liverpool. \ 

17,249. BLEacHING, G. J. Atkins, London. 

17,2:0. Lire Guarps for Tramcars, W. T. Watson, 
London. 

17,251. SponcE-GLove, N. Théodorides, London. 

17,252. Stroppinc Macuatings, H. Bouisset, 
London. 

17,253. ARTiFIcIAL LeaTHER, L. Geveart- Naert, 
London. 

17,254. Motors, C. MacArthur, A. T. Maclachlan, and 
A. B. Collis, London. 

17,255. DeTacHABLE Boox-covers, N. R. Butcher, 


London. 

17,256. Cuorns, G. C. Marks.—(@. A. Norcross and 0. 
Bergstrom, United States.) 

Raitway SIGNALLING Apparatus, A. Hayler, 

ndon. 

17,258. Game Apparatus, G. Herschfeld, London. 

17,259. CRANK-PIN TURNING Macuine, L. H. Morgar, 
London. 

17,260. AppLiances for Curinc Corns, G. A. Knapp, 
London. 

17,261. Hater Pin, 8. M. Taylor, London. 

17,262. Evectriciry Mxrters, A. Wright and The 
Reason Manufacturing Company, Limited, London. 

17,263. TREATMENT of ResipuE Ores, H. R. Beringer, 


ndon. 

17,264. TrussxEs, I. Wheeldon, London. 

17,265. Urinisation of the Exuavust from an ENGINE 
for HeatinG Purposgs, W. W. Strode and T. W. Clark, 
London. 

17,266. Maxine Straw Caszs, A. Van Ophoven and M. 
van den Heuvel, London. 

17,267. ATracHMENT for LapiEs’ Betts, E. C. Drage, 


ndon. 
17,268. TRousER Presses, A. Weintraud, London. 


SELECTED AMERICAN PATENTS 


From the United States Patent-office Official Gazette. 


654,640. Caxcinina Furnace, G. Hvghes, El Paso, 
Texas.—Filed November 15th, 1899. 

Claim.—(1) In an apparatus substantially as described 
the combination of the chute having slots, the 
dumping-plates pivoted and provided with stop pro- 
jections extending through said slots, bearing rollers 
and the chain having tripping projections engaging 
said bearing rollers, substantially as set forth. (2) A 


654 640] 


roasting apparatus for roasting ore comprising the 
inclined series of duinping-plates pivotally supported 
whereby their discharge edges may be lif an 
dropped, a stop to limit the dropping movement of 
the dumping-plates, and the chain provided with pro- 
jections arranged to engage the plates and lift and 
release the discharge edges thereof whereby they will 
drop upon their stops and cause the roasted material 
te discharge, substantially as set forth. 


654,903. ‘Power Transmission, A. Lumis, Jackson, 
Mich.—Filed September 29th, 1899. 
Claim.—Mechanism for the transmission of power, 
consisting of the following parts, namely, it, a 
divided shaft, each portion of which has fixedly 
mounted near its inner end one part of a bearing 3 


dly, an inter portion 
upon the complementary parts of said bearings and 


freely turning thereon, said cranked portion compris: 

ing two hollow: crank pine, means for fixing them at 

their outer ends to said parts of bearings, and means 

of compensating gears for permit 

a différential motion Pf the parts of: said divid 

shaft, said train of gears consisting of the following 


named. elements: two spur-gears meshing with each 
other, .fixedly mounted upon the inner ends of two 
spindles which rotate freely within the crank pins ; 
fixedly mounted upon the vuter ends of said spindles 
two other spur-gears; and fixedly mounted at 
approximately the inner ends of the portions uf the 
divided t, two additional spur-gears, each one of 
which meshes with one of. the last-mentioned spur- 
gears. 


654,984, Process or Propvcine STEEL, £. M. John- 
son, New York, N.¥.—Filed April 17th, 1900. 
Claim.—{1) The process of incorporating metals with 
steel during its conversion, which consists in placing 
in a closed metal receptacle metals which will, form 
an alloy with said receptacle, placing the receptacle in 
a crucible and piling the charge of steel around it, 
heating the charge until the contents of the ptacl 
form an alloy with said receptacle, and continuing the 
application of heat until the alloy thus formed is taken 


up and mixed with the entire charge. (2) The process 
of incorporating such metals with steel during its 
conversion as will form an alloy therewith, which con- 
sists in placing such metals in a closed steel receptacle 
or cup, inserting said cup in a crucible, placing iron 
or steel scrap around the cup, and heating the whole 
mass until the cup absorbs its contents and alloys 
therewith, and ~~ the application’ of heat 
until the alloy thus formed is absorbed by the mass, 
substantially as described. 


655,232, Pumpine Enoing, C. L. Heisler, Brie, Pa,— 
Filed October 22nd, 1897. ‘ 
Claim.—The combination with a pair of steam 
cylinders and their reciprocating piston-rods, of a 
compensating mechanism comprising a pair of rocker 
arms each having a fixed pivotal support, connections 


between said rocker arms and their respective piston- 
rods, and a floating link connecting the free ends of 
said rocker arms, said compensating mechanism 
being constructed and arranged to limit the move- 
ment of either piston-rod while the other piston-rod 
is moving freely at or near its mid stroke, for the pur- 


pose set forth. : 


655,615. Hypravtic ELevarTor, G@. Evans, Oroville, 
Cal.—Filed January 26th, 1899. 

Claim.—(1) In a hydraulic elevator, the combination 
of a base chamber or seat having a suction opening, 
an elevator pipe connecting with said chamber or seat, 
an ejector pipe, a casing in said chamber provided 
with a part constituting a nozzle for said ejector pipe, 
which nozzle extends to the top of the casing and 
having an annular air chamber provided with one or 
more openings through the casing-top exterior to said 
nozzle and through which air enters said base chamber 
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or seat, and an air pipe connecting with said air 
chamber, substantially as described. (2) Inahydraulic 
elevator, the combination of a base chamber or seat 
having a suction opening, an elevator pipe connecting 
with said chamber or seat, an ejector pipe, a casin 
secured in said chamber by means of a flange loca 
between the ejector pipe and said seat, said 
provided with a ag constituting a nozzle for sai 
ejector pipe, which nozzle extends to the top of the 
casing and having an annular air chamber provid 
with one or more openings through the casing-top 
exterior to the nozzle and through which air enters 
said base chamber or seat, and an air pipe’ connecting 
with said air chamber, substantially as described. 
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SOME NOTES ON FUEL GASES. 


Ir is already well known that the Jatent chemical 
energy stored in coal and similar materials can be trans- 
formed into a more portable shape, and often rendered 
more economical in consumption by conyerting the solid 
fuel into a non-illuminating gas, burning the latter under 
the boiler or in the furnace which has to be heated. 
There are two main varieties of gaseous fuel; the one, 
known as generator or producer gas, made by passing a 
stream of ait over an excess of red-hot coal, and consist- 
ing of carbon monoxide diluted with atmospheric nitrogen ; 
the other, called water gas, made by passing a current 
of steam over red-hot coal, and consisting of carbon 
monoxide mixed with hydrogen, without the presence of 
the inert nitrogen accompanying the former. Water gas 
is thus per unit of volume a much more powerful heating 
agent, but in practice its utility is diminished by the fact 
that it can only be prepared alternately with generator 
gas ; and unless an economical employment can be found 
for the latter, much of the energy of the coal is 
wasted. Inasmuch as the preparation of true gene- 
rator gas is accompanied by the evolution of heat, 
while that of water gas causes absorption of heat, 
it has occurred to various inventors to combine the 
two processes, using the excess of heat characteristic 
of the first operation to supply the demands of the 
second ; and thus a third variety of gaseous fuel is to 
be met with, which is composed of carbon monoxide and 
hydrogen diluted with a certain proportion of nitrogen 
from the air. This third variety is the product of the 
Dowson or Wilson producer; it is generally spoken 
of by engineers and manufacturers simply as producer 
gas, but to avoid confusion with generator gas, chemists 
prefer the term semi-water gas. The prefix semi, 
however, is hardly used here in its legitimate sense of 
‘‘one-half,” it means rather “ partly;” for although 
Dowson gas usually contains more oe than Wilson 
gas, the two kinds of gaseous fuel differ in degree rather 
than in kind. In the manufacture of water gas, then, the 
energy of the coal is divided into two portions, part going 
into the water gas itself, while the residue takes the form 
of generator gas; but in the manufacture of either true 
generator gas or of semi-water gas, all the original energy 
which is capable of recovery is stored in the one gaseous 
fuel. For this reason, coupled with the fact that water 
gas is nominally free from any diluent, it is an entirely 
different kind of fuel from generator or semi-water gas; 
and accordingly in the present article we are concerned 
inerely with the rival merits of the two latter mixtures. 

Actual generator gas contains about 23 per cent. of 
carbon monoxide and 10 per cent. of hydrogen and 
methane, or 33 per cent. of combustible matter, with 67 
per cent. of incombustible gases, mainly nitrogen ; it has 
a calorific value of about 28 calories* per cubic foot. 
Actual Dowson gas contains about 28 per cent. of carbon 
monoxide and 19 per cent. of hydrogen and methane, or 
42 per cent. of combustible matter, with 58 per 
cent. of nitrogen and carbon dioxide; its thermal 
value is about 36 calories per foot. Wilson gas con- 
tains about 27 per cent. of carbon monoxide and 13 
per cent. of hydrogen and methane, or 40 per cent. of 
combustible matter, with 60 per cent. of carbon dioxide and 
nitrogen. Now, when a gaseous fuel is to beemployed to 
drive a gas engine, it is obviously desirable that the gas 
shall be highly concentrated in order to obtain the most 
powerful explosion possible in the cylinder. Here semi- 
water gas has a manifest superiority springing from the 
extra 7 or 9 per cent. of combustible matter it contains ; 
but if the fuel is to be used to heat a furnace or to raise 
steam the advantage largely disappears. Evidently the 
higher proportion of nitrogen in generator gas absorbs a 
larger quantity of sensible heat when the mixture of gas 
and air is finally burnt; but much of this sensible heat 
can be, and usually is, once more recovered from the 
waste gases by the process of regeneration in the case of 
a furnace, or by the analogous plan of putting a feed- 
water heater in the flues leading from the boiler to the 
shaft. In other respects the additional percentage of 
nitrogen in generator gas is comparatively unimportant, 
because its presence only involves the employment 
of a furnace and flues slightly larger than would 
otherwise be necessary to accommodate the extra 
volume of gas plus air needed to evolve the requisite 
heat. Such being the position of affairs, especially now 
that coal has risen so greatly in price, the chief practical 
question really becomes, Which of the two gases, 
generator gas or semi-water gas, can be delivered into a 
certain metallurgical or boiler furnace—not a gas engine 
cylinder—containing a larger proportion of the original 
energy stored in the coal, or is there no difference 
between them in this respect ? Again, in some factories 
spare steam is not available—in many it is not available 
until the producers have already been got to work—so 
that special arrangements have to be made to raise the 
steam required by the producers if they are to turn out 
semi-water gas. Is there any advantage in semi-water 
gas over generator gas commensurate with the trouble 
and expense of running a small separate coal-fired boiler 
in order to furnish them with steam? Seeing that the 
energy of a given weight of any uniform description of 
coal is essentially constant in amount, and seeing that 
both generator and semi-water gas are prepared in very 
similar plant, so that losses of heat by radiation, «&c., 
are practically the same in both cases, it is clear that 
the volume of gaseous fuel—whether it be generator 
or semi-water gas—yielded by the partial combustion 
of that weight of coal must possess approximately the 
same quantity of stored energy, and both should be 
equal as sources of heat. The argument may be put 
in an apparently still more conclusive way by an 
appeal to the law of the conservation of energy. In 
practice semi-water gas is manufactured by causing a jet 
of steam to inject a current of air into the producer; and 
the function of the steam is (a) to determine the said 


* The calorie is equivalent to a minute fraction less than f British 
thermal units, 


current of air, (b) to provide raw material for the libera- 
tion of hydrogen. But inasmuch as the dissociation of a 
chemical compound into its elements-aborbs (respectively 
liberates) precisely the same amount of energy (heat) as 
is liberated (absorbed) in. the subsequent association of 
its elements into the original compound, it would appear 
that-the wilful addition of hydrogen to generator gas is 
absurd; for that addition is effected by causing the hot 
solid fuel to do upon the water vapour exactly the same 
amount of work in the operation of dissociation as is 
afterwards recovered during the combustion of the hydro- 
gen set free. In everyday language, this introduction of 
hydrogen into generator gas, with the view of making it 
into semi-water gas, should be simply a case of “ robbing 
Peter to pay Paul.” The fallacy in the above argument 
is canatalts explained in most of the text-books, but 
nevertheless it would seem not to be universally recog- 
nised; for we have quite recently heard the absence of 
any practical advantage exhibited by semi-water gas over 
true generator gas for low temperature work such as 
steam raising, &c., stated in most unequivocal terms. 

The whole point turns. primarily upon the varying 
degrees of economy with which stored energy can be 
transported or converted into another form. When 
energy is stored chemically, that is to say, in the shape 
of some endothermic substance which burns or decom- 
poses with evolution of heat, the energy can be stored, 
moved about, used anywhere and at any time without 
grave loss; but when the energy is stored physically, 
especially as sensible heat, it must be used locally and at 
once, or the waste becomes prodigious. The thermal 
effects accompanying the manufacture of the three differ- 
ent kinds of fuel gas will be seen from the annexed table, 
in which large calories are given :— 


Cals, 
(1) C+02=CO = +29-0 
(2) CO+ 0 = CO, = +68:0 
(3) C+ O, = CO, = +97°0 


(gas) = 

(5) C+ H,O = H, + CO = -59 +.29 = —30°0 
Assuming the coal to be free from moisture and to con- 
sist of pure carbon, in the manufacture of true generator 
gas $9 = 3 of the energy of the coal is recovered in the 
form of carbon monoxide, the remaining one-third being 
liberated as sensible heat. Again, neglecting all losses, 
and assuming the sensible heat to be wholly taken up by 
the gas instead of by the walls of the producer, the tem- 
perature of the carbon monoxide may be calculated: con- 
ventionally from the reaction 

(6) C+0+44N = CO + 2N, = +29°0 
which gives—the specific heats of :arbon monoxide and 
nitrogen being 0°2450 and 0°2438, and the molecular 
weights 28 and 14 respectively— 
29000 
x + 66 X 72438 = 1418 deg. Cent. 

The temperature of the carbon monoxide ought there- 
fore to be 1400 deg. Cent.; and if it could be drawn out of 
the producer and burnt under the boiler or in the furnace 
while still at that degree of heat, the energy of the coal 
would be wholly recovered in a useful form. This is, 
of course, utterly impossible. The gas never reaches 
such a temperature, partly because of losses in the 
desiccation and destructive distillation of some of 
the coal, partly because of conduction and radiation 
through the walls of the producer, and partly also 
because the calculation is not strictly accurate. 
Although, therefore, two-thirds of the coal energy are, 
so to speak, perfectly safe and permanent, the other 
third is liberated in so highly unstable a condition that 
much of it is bound to be lost. Evidently, then, 
economy in the utilisation of generator gas depends on 
preserving as large a proportion of this last. one-third of 
the coal energy as is practicable; that is to say, on 
burning the gas before it has fallen appreciably below. the 
temperature at which it issues from the producer. In 
other words, economy depends on having the producer 
close alongside or underneath the spot where the gas is 
consumed, for if the two parts of the apparatus are so far 
separated one from another that the generator gas falls to 
the temperature of the atmosphere during its transit, the 
whole of the last one-third of the original coal energy is 
irretrievably dissipated. 

As is shown by equation (5) above, the manufacture of 
water gas is accompanied by the absorption of 30 calories 
of heat, and the process cannot be worked unless these 
calories are supplied. On the large scale, the producer is 
run according to equation (1) until the surplus coal has 
stored up some multiple of the 29 calories there evolved. 
Then steam is turned on, and equation (5) proceeds until 
the loss roughly balances the previous gain in heat. 
Theoretically it therefore becomes feasible to pass a mix- 
ture of oxygen and steam over hot coal in such a manner 
that the heat evolved by the first reaction neutralises the 
heat absorbed by the fifth ; and if, for the sake of simplicity, 
we momentarily overlook the difference between 29 and 
80 calories, it may be imagined that a reaction 

(7) C, + H,O +0 = 2C0 + H, = + 0Cals. 
might be set up in a producer, which should yield a mix- 
ture of 2 volumes of carbon monoxide and 1 of hydrogen 
at atmospheric temperature containing all the energy of 
the coal stored chemically, and capable of being trans- 
ported any distance without loss. This perfect result is 
impossible in practice because (inter alia) of the atmo- 
spheric nitrogen, which enters the producer with the air. 
At the best, equation (7) becomes 

(8) C, + H.0 + 0+ 4N = 2CO + H, + 2Nz, 
giving an ideal semi-water gas composed of two volumes 
of carbon monoxide, 1 of hydrogen, and 2 of nitrogen. 

As in the case of generator , two-thirds of the 
original coal oneey are here stored chemically and safely 
as carbon monoxide; but the remaining one-third does 
not exist wholly as sensible heat, for a large proportion 
of it has been expended within the producer according to 
equation (5) in the reduction of water vapour to elemental 
hydrogen—a proportion which is also stored chemically 
and safely. Certainly in actual working semi-water gas 


contains some sensible heat, for it leaves the producer 
ata temperature of about, 400 deg. Cent. ;- still, if more 
than two-thirds of the coal energy are recovered in a 
chemical form, less than one-third remains as sensible 
heat. Although, therefore, if semi-water gas cools at all 
before arriving at the place of ultimate combustion, some 
of the coal energy stands to be wasted in the same way 
as if the fuel were true generator-gas, there is in the hot 
semi-water gas a much smaller proportion of the original 
coal energy capable of being wasted in this fashion ; so 
that, supposing the gaseous fuel to fall even to the tem- 
perature of the atmosphere, the loss would be much less 
serious than if hydrogen had not been prepared inside 
the producer. 

Since the fundamental idea underlying the manufacture 
of semi-water gas, except for the propulsion of gas 
engines, &c., is simply a conversion of the sensible heat 
of generator gas into chemical energy, there is no par- 
ticular magic in the introduction of steam into the pro- 
ducer if any other substance can be utilised which will 
behave similarly. A parallel physical though a different 
chemical result may be obtained by driving a mixture of 
carbon dioxide and air instead of steam and air through 
the red-hot coal. Whatever may be the precise 
mechanism of the reactions taking place, the carbon 
dioxide ultimately re-appears at the producer exit as 
carbon monoxide, and in its dissociation or deoxidation it 
absorbs 89 calories per molecule, thus depriving the other 
part of the carbon mionoxide of its excess of serisible heat, 
and yielding a fuel composed of carbon monoxide only, 
diluted with the inevitable eae Whenever there 
happens to be a supply of reasonably pure carbon dioxide 
at hand, this variety of producer gas should contain, 
balancing the thermal phenomena of the most probable 
equations, 57 per cent. of carbon monoxide and 43 per 
cent. of nitrogen; but in the great majority of instances 
the only carbon dioxide available is that in the com- 
bustion products of the furnace, where it is diluted with 
at least wren its volume of nitrogen. This means that 
as part of the waste furnace gases are constantly returned 
to the producer, the gaseous fuel gradually becomes less 
concentrated and powerful per unit of volume by reason 
of the steadily increasing percentage of inert nitrogen, 
and so finally it would hardly burn at all. If then pure 
carbon dioxide can be employed to “fix” the sensible 
heat of true generator gas, the advantage is obtained of 
avoiding the necessity for raising steam specially to 
manufacture semi-water gas ; but if impure carbon dioxide 
must be used, for lack of something better, the constant 
introduction of nitrogen, and deterioration in quality of 
the gaseous fuel. renders the steam process more 
economical. 

It does not fall within the real scope of this article to 
dilate on the benefits of gaseous firing; by this time the 
subject should have been worn almost threadbare, and 
everybody ought to understand them. Yet it would 
appear that some steel makers still believe that crucible 
steel can only be manufactured in a coke-fired furnace. 
It is not easy to appreciate or even to discover the 
grounds for this notion; it seems manifest that the 
quality of the heat, z.c., whether it be or be not accom- 
panied by ash and sulphur, whether there be a reducing 
or an oxidising atmosphere in the furnace, &c., must 
matter less in crucible work than in ordinary metallurgical 
processes where the ore or substance heated comes in 
actual contact with the fuel, so that gas firing should be 
less advantageous than usual. Still this does not prove 
that gaseous fuel loses its other advantages of portability, 
ease of manipulation, rapid and exact temperature regula- 
tion, &c., when employed for heating crucibles. A 
regenerative gas-fired furnace has, in fact, been in 
operation for some considerable time at the works of 
W. Jessop and Co., Limited, Sheffield, which is used for 
the production of crucible steel, and the plant is said to 


give its owners every satisfaction, both as regards the 


quality of the metal and the quantity manufactured per 
unit weight of fuel. 


PRIME MOVERS AT THE PARIS EXHIBITION, 
No. XI. 
BELGIAN SECTION.—H. BOLLINCKX. 

In Group IV., or that of Mechanical Engineering, 
Belgium exhibits a good many machine tools, and is 
strong in leather and cotton belting. The big Cockerill 
gas engine of 600 horse-power is a prominent object, and 
there are a few petroleum engines. The ten boilers of 
Naeyer et Cie. supply a large proportion of the steam 
used in the Exposition. Of the Belgian steam engines 
exhibited we have already supplied a full notice of those 
of Carels Fréres, of Gand, and we will shortly illustrate 
the very excellent engine of Van den Kerchove, of the 
same town. To-day our, description is devoted to the 
engine of H. Bollinckx, whose works are in Brussels. 
In previous years we have from time to time had occasion 
to notice the work turned out by this firm; and to call 
attention to certain features of their routine contributing 
towards accuracy and fine finish along with moderate 
cost. In particular they deserve praise for having been 
among the first Europeans to adopt the American system 
of exact repetition of parts to be kept in stock, the parts 
being all nicely finished to gauge. All the small workin 
parts are, as far as possible, made in steel, hardened an 
afterwards lapped up to true shape and size. The firm is 
one of the most active and pushing outside America and 
Germany, and apparently its enterprise is rewarded by a 
large share of business both in and outside Belgium. 
They publish excellent catalogues, somewhat after the 
American style both in matter and in tone. Their works 
have been rapidly increased of late years, so that three- 

uarters of their machine tool equipment is quite modern, 

ating from within the last half-dozen years, within which 

— they have also added a foundry to their premises. 
ey 


work, to a certain extent, upon the co-operative 5 
system, each workman and other employé receiving @ . 
share of the profits. Last year each mechanic received - 
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PARIS EXHIBITION—COMPOUND CORLISS ENGINE 


Fig.8. 
Small end of 
Connecting Rod. 


Section of C linder 


M. H. BOLLINCKX, BRUSSELS, ENGINEER 


Fig. |. 
HIGH PRESSURE CYLINDER. 


| 
Fig. 7. 
Crosshead. 


Fig. 2. 
LOW PRESSURE CYLINDER AND AIR PUMP. 
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on the average as much as £6 10s. as his share of 
profit. No piecework is done in the works. The works 
are warmed by steam and lighted by electricity, while 
mechanical ventilation, baths, and other sanitary 
appliances appear to make the establishment a workman’s 
paradise. All the men are members of a works insurance 
society against accident and sickness. The whole 
management is in general much after the style of 
Tangyes, of Birmingham, which is an admirable model 
for imitation. 

Their engine in the Machinery Hall of the Champ de 
Mars is a horizontal compound two-cylinder engine, with 
jet condenser and vertical air pump, and of 1000 horse- 

ower. Fig. 1 is an elevation of the small cylinder, and 

ig. 2 an elevation of the low-pressure side. The two 
cylinders lie parallel to each other, 4°8 m. apart, on the 
two sides of the large alternate-current dynamo driven by 
the engine. The dynamo is built by the Société Aronyme 
Electricité et Hydraulique, of Charleroi. The shaft, which 
has a diameter of 500 mm. where it carries the dynamo, 
and is a steel forging, lies in two main bearings only, the 
cranks, which are counterbalanced, overhanging these 
bearings. These bearings are 380 mm. in diameter by 
560 mm. in length. The low-pressure crank drives, 
through a horizontal connecting-rod and a bell crank, the 
air pump situated below the floor. This pump, which is 
single-acting, is 1 m. in diameter, with a stroke of 275 mm. 
Its bucket contains eighteen rubber lift valves of 150 mm. 
diameter, and there is an equal number of delivery valves 
of the same size and pattern. There are no suction 
valves. The practice of omitting the suction valves in 
steam engine air pumps seems to have become common 
on the Continent. The mean bucket speed, upon which 
inainly depends the slip, is between 140ft. and 150ft. per 
minute. A float on a lever opens a small mushroom air 
valve to destroy the vacuum if at any time the water 
level rises so high as to threaten to flood the low-pressure 
cylinder. 

The cylinder diameters are 760 mm. and 1150 mm., and 
the stroke 1500. The speed being 80 revolutions per 
minute, the mean piston speed is 240m. = about 800ft. 

xr minute. The normal cut-off in the small cylinder 

ing as late as 4, the total expansion ratio is no more 
than 44. The initial steam pressure is intended to be 


8 atmospheres, and the firm expresses an opinion against 
superheating and against triple or quadruple expansion 
on the ground of the extra constructive complication 
necessary to make these a real success, and their greater 
consumption of lubricating oil. A similar engine to the 
one exhibited, working under 74 atmospheres—it is not 
stated what the cut-off was—gave under test a steam 
consumption of 5°36 kilos. = 11°8]b. per horse-power 
hour. A test carried out last summer independently by 
the Belgian Boiler Inspection Association on an engine 
giving between 300 and 400 horse-power with a boiler 
pressure of 7°8 atmospheres and a speed of 85 revolu- 
tions, gave a steam consumption varying from 5°53 kilos. 
to 5°67 kilos. The same test showed the speed to vary 
from 903 at 60 horse-power to 86 revolutions per minute 
for 435 horse-power. The report does not state the cut- 
off at which these results were obtained. The firm make 
engines both with Corliss valves and with the Rider cut- 


off gear. The following are the steam consumptions 
which they guarantee :— 

Kilos, steam per horse- 

power | hour. | 


“Condensing. Non-condensing. | 
5. 


Corliss valves, compound 


Corliss valves, sing’ e-cylinder —8 ... 10—13 
Rider valves, compound... ... 74—9 ... 11—13 
Rider valves, single-cylinder ... 10-13 ... 13—15 


In the Exposition engine the cranks are at 90 deg., and 
the intermediate receiver has a volume of 2 cubic metres, 
that is to say, about three times the high-pressure 
cylinder volume. Both sides and covers of the cylinders 
are steam jacketed, the small one with boiler steam and 
the large with the exhaust from the former. 

The cylinders are constructed on a very ingenious and 
original plan, which is shown in Fig. 83. One end is cast 
with the cylinder liaing, while the other end is cast with 
the jacket casing. These two pieces are held together 
by a single bolted flange joint. One pair of valve casings 
is lehek in one of these pieces, and the other pair in the 
other piece. These pieces being both east on end, this 
design allows all the four valve casings to be placed at 
the bottom ends of the moulds in casting, and thus 
ensures equally sound metal for all four, a matter of very 
evident importance. The design also gives freedom to 


the lining to expand lengthwise in the outside casing. 
The liner has turned upon its outside surface screw- 
thread ribs which are believed to increase the efficacy of 
the heating action of the jacket steam. The water is auto- 
matically and continually drained from the jackets through 
a float lever valve in a vessel placed below the cylinder. 
This vessel and valve are shown in Fig. 4. Fig. 3 shows 
that the valves are got very close in, so as to reduce the 
clearance space as muchas is possible with Corliss valves. 
It is stated that they are under 2 per cent. of the cylinder 
volume. 1 
The valves are made after the system shown in Figs. 


y 


yy 


Fig. 4—-JACKET DRAIN 


5 and 6, which show an admission valve. The charac- 
teristic of this design is that the part fixed rigidly to the 
spindle, whereby the spindle oscillates the valve, lays 
hold of the valve at a surface close to the joint face. 
This gives the valve somewhat greater freedom to seat 
itself accurately on its seat independently of the exact 
concentricity of the spindle centre, and of the wear of 
valve face and of seat. Fig. | ogee the valve casing 
covers. There is no stuffing‘box, the steam-tightness 
being ensured by the accurate facing of the collar surface 
on the inner end of the short spindle, which bears against 
a steel bush whose inner end surface is also accurately 
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faced. The outer end of the spindle is made fast inside 
the boss of the valve lever, which boss is prolonged | THE THAMES PASSENGER STEAMBOATSERVICE. 


inwards and forms the journal oscillating in the cover No. IV. 
boss. This journal has thus a large diameter and wearing §Bxrore recording the further additions to passenger 
surface. | steamboats on the Thames after the introduction of iron 
Two excentrics are employed to work the valves of , as a material for their construction by Mr. Ditchburn, it 
each cylinder. One of these moves the cxhaust valves is worth noting in this connection that, for venturing on 
direct with a positive simple harmonic motion, while the | the substitution by him of iron for wood, he was regarded 
other operates the trip gear of the admission. This trip | by his professional brethren as being out of his mind. 
is commanded by the governor in the case of the high- | His subsequent great success, however, in the application 
pressure cylinder, and can be adjusted by hand in that | of the new material to steamboat construction, showed 
of the large cylinder. The pallet is tripped by a hard | his possession of that foresight and prescience which his 
steel roller, carried by a short radius rod and oscillated by | would-be judges undoubtedly lacked, as not many years 
the main excentric along an arc whose radius is the | elapsed before iron became the material par excellence 
above rod and whose centre is shifted by the governor. | in the construction of the hulls of passenger steam 
According to the angle at which this are cuts the circle | vessels. 
centred at the valve spindle and passing through the| At about the same time that the Iron Steamboat Com- 
roller, the cut-off takes a earlier or later. This trip ; pany was formed two others came into existence on the 
gear works well, although the din:ensions of its parts | Thames. One wasthe Londonand Westininster Company, 
to run between Hunger- 
ford and London bridges, 


au and the other the Black- 
ia: walland Woolwich Steam- 

boat Company, the former 

3 commencing to run in 


April, and the latter to 


and from the City in 
June. At the end, how- 
ges ever, of the year—1&838— 
i allthe passenger steamers 
4 on the river below bridge, 
Z found themselves faced 
by a fresh opponent with 
N ar whom they had to com- 
sea pete, for on December 
24th the new railway 
between London and 
Greenwich — the first 
line out of London—was 
opened. 
make it look slightly clumsy. Continental. makers; The speed of the river steamboats had been gradually 
generally seem to have a.great partiality for building up | increasing up to this time, for on March 19th, 1837, the 
valve oes in which two parts appear where only one is | Diamond steamboat started from the pier at Gravesend 
needed and would do the required work more steadily. | at 4 p.m., proceeded to London, landed her passengers, 
The main excentric throw is 180 mm., and the hardened | returned, and at 7.51 p.m. was again at her moorings at 
steel trip edges have a travel of 90 mm. In the high- | the Town Pier; thus performing the passages to and fro 
pressure cylinder both exhaust and admission valves have | —a distance of over sixty miles—including stoppages, in 
a diameter-of 200 mm., while that of the low-pressure | three hours forty minutes. So much had the river 
valves is 250 mm. There is a separate simple air | steamers on the “long ferry” gained in speed in 1838, 
dashpot to each steam and each exhaust valve, | that a then well-known correspondent of the Nuutical 
and an oil cataract on the governor to damp its | Magazine offered to back in 200 guineas the speed of the 
oscillations. Fig. 9 is the design adopted for the dash- | then existing Diamond and Star Company’s boats against 
pots. The plunger B creates an air vacuum under | any vessels of their power in Great Britain, whether built 
it on lifting when the valve opens, and the valve is thus | of iron or any other material. The records do not, how- 
closed by air pressure instead of by a metallic spring, as| ever, inform us if the challenge was accepted. The 
in most modern designs. The piston A towards the end | Greenwich railway proved a dire competitor nevertheless, 
of its return stroke covers the air ports in the cylinder, | to the ‘‘short ferry” boats, for in four days from the 
and thus forms an air cushion to take the blow. The | time of its opening it carried by train no less than 
surface of B at the end of its closing movement rests | 76,420 passengers. 
; Still further competition with the steamboats and 
licensed watermen below bridge was brought about three 
years later by the opening of the Blackwall Railway in 


Figs. 5 and €—ADMISSION VALVE AND SPINDLE 


oscillating engines of 64 horse-power, the cylinders bein 
84in. diameter with a piston stroke of 3ft. Compar 
with other types of river steamboat machinery, that of 
the Courier was remarkably light, as with her boiler 
filled it weighed only 37 tons 15 cwt., or under 12 ewt. per 
horse-power. The weight usually assigned to river 
steamers at that date was 18 cwt. per horse-power. 

The iron horse, or locomotive, having been put in compe- 
tition, on both sides of the river, with the ‘‘ short ferry ” pas- 
senger steamboats, it was not long before its run was pro- 
posed to be extended on its south side to Gravesend by way 
of Woolwich, Erith, and Rosherville. Sucha line was first 
em yee in 1835, but as it threatened the existing steam- 

oat traffic, it was strenuously opposed. At a subsequent 
public meeting held in Gravesend in 1886, such a line, it 
was voted, would be a nuisance to the town, uncalled for, 
unsightly, and altogether destructive of it and the 
interests of its community. But its promoters eventually 
prevailed, as in 1846 an Act was passed to enable the 
South-Eastern Railway Company to continue the rail- 
way from. London to Greenwich on to Woolwich and 
Gravesend. 

In the meantime, however, until the railway was con- 
structed, the existing long-passage boat companies con- 
tinued to add to their existing fleets of steamboats; the 
two principal ones, the Diamond and the Star comrpaties 
—owning the fastest boats on the river—having‘ir 1888 
an average of 1 dozen very superior well-appointed boats 
then running; the Diamond Company’s vessels were 
the Diamond, Pearl, Gem, Brilliant, Topaz, and Ruby; 
and those belonging to the Star Company the Mercury, 
Star, Comet, Planet, Vesper, and Venus. Until the 
Ruby was placed on the station, early in 1887, the Star 
was equal in speed to any of the other boats; but of 
the best of the companies’ boats we shall have more to 
say Jater on. 

With the increase in number and size of the Gravesend 
boats and others calling there, the necessity of better 
accommodation for the landing and e tking of 
passengers at that town had early begun to make itself 
felt. The temporary pier at the Town Quay, previously 
referred to, being found quite inadequate for the purpose, 
and the expediency of providing a permanent one that 
might be approached at all times of the tide having been 
considered, a public meeting was convened in the town in 
September, 1830, to discuss the proposal, but it was 
strenuously resisted by the Watermen’s Company. Con- 
sequent on this Mr. William Pitcher, the noted ship- 
builder, constructed in 1831 a landing jetty on his 

remises at Northfleet, distant a mile and a-half from the 
anding-place at Gravesend. This jetty, notwithstanding 
this distance, was used by no less than 40,000 persons 
between July 10th, 1881—the day on which it was 
opened—and the end of the season. 

This landing and embarking passengers, safely and 
gratis, at Northfleet, gave rise to the apprehension that 
the steamboat traffic would be diverted to it from Graves- 
end unless equal accommodation was provided there. 
A second attempt to obtain an Act of Parliament for such 
a construction was again opposed by the Watermen’s 
Company, the City of London, and others, in 1882, and 

the Bill was lost. It was, 
. however, again brought 


— 


Air Cock 
L 


Relief Valve 
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August, 1841, the time occupied in performing the 
journey from London—the Minories—to Blackwall being 
but nine minutes ; the traction on this line being at that 
time on the wire-rope hauling system. By the time this 
line of railway was completed the railway company had 
a couple of first-class steamboats—subsequently increased 
| to four—to put on the station between Blackwall and 
against a leather cushion, held up by the metal spring S. | Gravesend. These boats, the Blackwall and the Railway, 
Simplicity is not a leading feature of this design. The | were built by Mr. Ditchburn, and engined respectively by 
governor is belt-driven, and is an ordinary slow-specd | Miller and Ravenhill and Mr. John Penn. 
ber id bevel cuk aatadideall df The Blackwall was fitted with a single engine of the 
bi he d. whi h tember 28th—and the Railway with a pair of Mr. Penn’s 
bl hi This acjust- | oscillating engines, both of 90 horse-power. They were sup- 
fast it tin th 18 pin 18! plied with steam by boilers of the loco-marine type, which 
Fi yoo | was then coming more into use for steam vessels, as abun- 
oyed. are | dance of steam was made with a low consumption of 
tabooed throughout the engine. The fly-wheel is clamped | ¢.¢}, common coal being burnt on the firegrate. The 
on the shaft in the same manner as shown in Fig. 8; | Blackwall was credited with being the fastest boat then 
the cranks are on the shaft under hydraulic pres- | on the titer, she 16 on 
sure, and a hydraulic press also puts the crank pin into | },,.., ; P 


th k end. 

iors | The boats subsequently added for this special pas- 
senger traffic by the Blackwall Railway Company, were 
the Brunswick and the Courier, the latter Luilt at Ditch- 


Fig. 9—DASHPOT 


Tue new steel works which the Japanese Govern- | burn and Mare’s yard at Blackwall. She was 158ft 
h long at the water-line and 20ft. beam, her water draught | 
being 19in. cimidships ard 14in. aft, with fiftecn tons of 


fuel on beard, Ske wes fittcd with a pair of Penn's 


Kokura, in the north-eastern corner of Kiusiu Island, will be ecm- 
d within a few months, The iron orcs are to be delivercd | 
Hanyang, near Hankau, in China, 


of Parliament, and an Act 
4 was obtained for building 
a a permanent pier adjoin- 
ed ing the Town Quay, it re- 
ke ceiving the Royal Assent 
on June 28th, 1883. 


As an instance of the 


forward in the next session 


man body, while the Pier 
Bill proceedings were in 
progress in Parliament, it 
is recorded that the men 
wantonly did very con- 
siderable damage to the 
temporary pier then in 
use on the night of the 
22nd of June, 1833, when 
the Pier Bill had passed 
the House of Lords; the 
aid of the military having 
had to be invoked to pre- 
vent its entire destruction. 
The new Town Pier—the 
present existing pier — 
was completed and opened at the end of July, 1884. 
About the same time a temporary pier was erected on or 
near the site of the present ‘lerrace Pier, the work having 
so far progressed that the Star steamboat—the first to use 
it—landed on it, on the 7th of June, 524 passengers 
brought from London. The permanent structure, how 
standing, was not opened till some ten years later. 
Foreseeing the probable increase of railway competi- 
tion with the steamboats on the route to and from 
Gravesend, the attention of the promoters of river 
passenger traffic appears to have been directed to that 
above London Bridge. Of the existing traffic in that 
, direction in October, 1842, the following tabulated state- 
ment gives interesting particulars of some of the boats 
, then running above bridge — 
| Steamers Plying aboce London Bridge in October, 1812. 


Dimensions. Horse- |Working Speed in 
engines. 
Length. Beam. in Ib. 
ft. ft. in. 
Dee 85 12 0 24 40 9% 
| Thunder ... ... 85 ll 0 24 10 10 
| Lightning ... ...) ll 0 24 #10 10 
Minerva... ...| 100 0 24 9 
95 13 6 27 7 
| Eclipse... 95 13 0 27 7 
| Thistle ... ... 85 11 0 27 9 
§} uo 22 10 


malevolence of the water-. 
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- The number of passengers carried to and from the 
various stations between London Bridge and Chelsea on 
Midsummer Day in the same year was upwards of 
50,000. 

No important addition was made to the up-river boats 
until the advent of those known as the Citizens ; eight 
of this line of boats named after the letters of the 
alphabet having being built in 1846, by C. J. Mare and 
Co., at what is now 5, ctl as the Thames Ironworks, 
Blackwall. In the accompanying cut we give an illus- 
tration of the first built of these boats, or Citizen A, 


which, with several others stil] in existence after more 
than fifty years of service, have been lately overhauled, 
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and is thus peculiarly suitable for transport in small bulk. 
The type of plant employed in the French lighthouse ser- 
vice costs about £800 per installation, and the net costof the 
gas is approximately 3d. per cub. ft. It has been found 
that the intensity of illumination of the mantle increases 
with the pressure of the gas used, provided that a volume 
of air at least eight times that of the gas is injected at 
the same time. In practice it is not possible to increase 
the pressure beyond certain limits without danger of 
causing damage to the mantle. Experiments are, how- 
ever, in progress with a view to producing mantles 
capable of withstanding a higher pressure of gas than is 


now customary. The burning pressure adopted in 


Jane 


I’Tle de Sein (Finistére), Ar’men (Finistére), and l’Ailly 
(near Dieppe). 

Incandescent petroleum vapour burners.—The bulk of 
the lamps hitherto introduced, consuming vaporised oil, 
possess the grave disadvantage—for lighthouse purposes, 
at all events—of being unable to use other than very low- 
flash oil. The experiments made at the Dépdt des 
Phares have resulted in the production of a burner con- 
suming vaporised petroleum of the ordinary lighthouse 
quality, flashing at from 120 deg. Fah. to 140 deg. Fah. 
The. system of vaporisation is similar in principle to that 
adopted in the Wells and other lights of the same type. 
It consists in forcing the liquid petroleum through a 
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Fig. 1-OIL GAS BURNER Figs. 2 and 3-INSANDESCENT PETROLEUM VAPOUR BURNERS Fig. 


and fitted with new boilers by the Thames Ironworks 
Company. Their dimensions are:—Length between 
perpendiculars, 94ft.; breadth, 13ft. 4in.; depth under 
deck, 6ft. G6in.; water draught, 2ft. 6in. There were 
originally eleven of these boats, lettered from A to L. 
They were all fitted by the Messrs. Penn with oscillating 
engines of 24 horse-power, and realised a speed of nine 
knots. Those still effective after overhaul have been 
since plying upon the crowded waters of the Thames. 


LIGHTHOUSE ENGINEERING AT THE PARIS 
EXHIBITION. 
No. IV. 

Incandescent lighthouse burners.—The introduction of 
the incandescent mantle marks an important develop- 
ment in connection with lighthouse burners?. In the 
French lighthouse service incandescent mantles are in 
use at a number of lighthouses. Several of the apparatus 
exhibited at Paris, examples of which have been described 
in a previous article’, are illuminated by this means. As 
the result of a lengthy series of experiments, made by the 
engineers of the Service des Phares, two distinct forms of 
incandescent illumination have been adopted for use in 
that service. In the first the burners consume oil gas— 
Pintsch’s system—under pressure and mixed with air in 
conjunction with an incandescent mantle. In the second 
type vaporised petroleum is substituted for the oil gas, 
and is consumed in asomewhat similar burner, also fitted 
with a mantle, after being previously. heated. Examples 
of both are shown in the museum of the Dépét des 
Phares. The oil gas system has been adopted in situa- 
tions where plant for buoy and beacon supply had already 
been established. Several oil gas plants have also been 
laid down for the sole supply of a lighthouse, for 
instance, at Chassiron. At the Ar’men rock lighthouse 
the supply is obtained from oil gas reservoirs, placed 
inside the tower, and replenished from the lighthouse 
tender at intervals. Oil gas burners are found to be 
more readily managed than those consuming petro- 
leum vapour; both systems, however, give excellent 
results. The latter requires no plant beyond a couple of 
small containers with connecting pipes, which can be 
mounted upon the lens table of almost any lighthouse 
apparatus. The general arrangement of the burners and 
petroleum apparatus in the Suzac light was shown very 
clearly in our issue for August 10th.!| Experiments are 
now in progress with a view to test the suitability of 
acetylene, both in the pure state and mixed with other 
gases, for use with incandescent mantles. The results 
so far obtained give great promise. 

Compressed oil gas incandescent burners.—Pintsch’s 
gas, as is well known, may be compressed to ten or 
twelve atmospheres without detriment to its character, 


? Tue EnoIveer, June Ist, 1900, page 555. 
3 Ibid., August 10th, 1900, page 132. 
4 Jbid, August 10th, 1900, page 132, 


practice is about 23 lb. per square inch.. The consump- 
tion of gas at this pressure is, on the average, 45 cubic 
foot—measured at atmospheric pressure—per unit candle- 
power of the flame intensity. The burner used is shown 
in Fig. 1, and consists of a vertical tube T carrying a 
Bunsen burner B, and an Aiier mantle 35 mm. diameter 
in the smaller size, and 45 mm. in the larger type. Eis the 
hole for admission of air and the capillary gas vent. 
The arrangement is generally similar to that of the ordi- 
nary Bunsen burner. The mantles have an average life 
of over 800 hours, and are used without chimneys. In 


WA 


E Focus of the Lens. ; 
F, Focus of the Upper Prisms. 


Fig. 5 


order to protect from damage and from dust during the 
daytime, the mantle is protected by a glass shade. The 
intensity of the 45 mm. mantle flame is, say, 600 candles, 
that of the 30 mm. 350 candles.’ The compressed oil gas 
system of illumination has been installed at the following 
stations, in addition to those apparatus now exhibited at 
Paris :—Saint Nazaire and Royau—these lights are un- 
attended at night—Chassiron, 1l’Ile de Groix (Morbihau), 


5 In the first article of this series—Tuz ENGINEER, June Ist, 554— 
the intensity of the oil gas burners is given as 270 candles. This was the 
figure obtained in the earlier experiments. With improvements the in- 
tensity has been raised to 350 candles, both for the oil gas and petroleum 
vapour burners. This value has been adopted as the normal standard in 


the French service. 


4—ARRANGEMENT OF PETROLEUM VAPOUR APPARATUS 


vaporising tube heated over the incandescent mantle. 
The vapour passes into a Bunsen burner, and is mixed 
with the air necessary for its combustion. 

The vaporiser is heated to the required temperature 
initially by means of a spiritlamp. The burners adopted 
are shown in Figs. 2 and 8. When the arrangement of 
the lenses permits, the vaporiser is made in the form of 
an inverted U—Fig. 2—in order to obtain the maximum 
of heating service. The mantle is placed in the space 
under the bend. When, however. one or other of the 
arms of the vaporiser cause an eclipse in the horizontal 
angle of a lens, the type shown in Fig. 3 is used. The 
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Fig.6—PERMANENT LIGHT BURNER 


tube in this case can always be placed in line with one of 
the lens joints. The best results are obtained when the 
pressure in the oil container is between 2 and 3 
atmospheres. Under this pressure the actual service 
consumption of oil is less than eight grains per unit 
candle of flame intensity. The process of vaporisation of 
the oil causes a slight deposit of carbon in the passages of 
the vaporiser. It becomes necessary, in order to prevent 
any injurious accumulation, to clean the tubes after each 
night’s service. Beyond this periodical attention no 
clearing of the passages is, as a rule, found necessary. 
A filter, consisting of five layers of fine wire gauze, is 
inserted below the burner to intercept any particle. of 
carbon. This filter is renewed after each night’s service. 
With such precautions the regular action of the burner 


during the whole night may be counted on. The 
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leum vapour burner does not, however, give the 
absolute security in working which is assured by the 
use of oil gas. Keepers in charge of oil gas stations are 
allowed to sleep during their watch in the lantern. 
This relaxation in the attendance is not possible 
with the petroleum vapour-lit burners any more than in 
tbe case when multiple wick oil burners are in use. The 


- mantles used and the flame intensities produced are the 


same as in the oil gas type. . : 

Fig. 4 illustrates the general arrangement of the 
complete apparatus. _ The reservoir P, with a capa- 
city of at least one. gallon, contains the petroleum, 
and communicates on the one hand with the burner 
by a tube, in which is inserted a wire gauze filter, 
and on the other with the air reservoir A. Air 
is forced into this reservoir, which has a capacity at 
least double that of the oil container, by means of an 
ordinary bicycle pump up to a pressure of 85 lb. per 
square inch. The pipe connecting the two reservoirs 
carries a pressure gauge and a Fournier reducing valve D. 
R is the stop valve for shutting off the supply. We shall 
illustrate in a future issue the petroleum vapour burner 
exhibited by MM. Sautter-Harlé et Cie. 

The lighthouse at 1’Ile Penfret, Finistére, was fitted with 
a petroleum vapour apparatus towards the end of the year 
1898. Since that date similar installations have been 
made at the lighthouses of Roches-Douvres; Grave 
(Gironde); Grands-Charpentiers (Loire-Inférieure); du 
Four, Trézien, St. Mathieu, Kermorvan, and l’Ile de 
Batz, all‘in Finistére. In addition to these are the 
apparatus, noticed in a previous article, which figure at 
the Exhibition.® 
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Fig. 7—-APPARATUS FQR CRUSTING WICKS 


Before leaving the consideration of incandescent 
mantle burners, we should call attention to Fig. 5. 
The diagram represents the foci adopted in the case 
of the Suzac lens, and is typical of the practice of the 
French engineers in calculating the profiles of lenses for 
use with incandescent mantles. The focal compactness 
of the flame makes it necessary to adopt a special dis- 
position of the foci in order to obtain a suitable distribution 
of intensity in the beam. With the large multiple wick 
burners this refinement is unnecessary. 

Permanent lights—What are known to lighthouse 
engineers as permanent lights are those requiring no 
attention for a period of many weeks. Several types of 
these are shown at the Exhibition. One notable type is 
that in which ordinary lighthouse oil is the illuminant. 

These lights are of very considerable utility in certain 
positions, such as isolated beacons and other subsidiary 
stations, where the establishment of the usual service is 
not warranted, but where it is essential that a light of 
moderate power shall be exhibited. It so happens in 
many cases that a permanent light can be erected at a 
moderate cost, when the construction of a lighthouse 
tower would involve a very heavy expenditure. Burners 
are now constructed consuming oil which remain alight 
without attention for one, two, and even three months. 
This type of apparatus has latterly been brought to such per- 
fection that, in addition to ordinary fixed-light apparatus, 
comparatively powerful occulting and flashing lights have 
been constructed, and are now in use with very favourable 


6 Tue ENGINEER, August 10th, 1900, page 132. 


results. We shall describe briefly the burners and lamps 
used in the petroleum-lit type of permanent apparatus, 
and afterwards notice several of the examples exhibited at 
the Dépét des Phares, and in other parts of the Exhibition. 
The burner, as prepared for service, is fitted with a single 
cylindrical cotton wick of extra thickness, consuming 
mineral oil flashing at a temperature of between 120 deg. 
Fah. and 140 deg. Fah. The wick, previous to its bein 
used in service, is subjected toa process by which athin an 
regular crust or layer of carbonised tar products is formed on 
its upper edge. With a wick so prepared the vaporisation 
of the oil takes place at the sides of .the wick, away from 
the surface when the tar products have been deposited. The 
flame may, under these conditions, be maintained for a 
lengthy period, as the increase of the tar deposit does not 
bring about a relative decrease in the flame intensity. 
The burner, which is shown in detail in Fig. 6, has no 
central button or disc. The inner tube T is 20 mm. in 
diameter, and carries a wick three times the thickness of 
that which is in ordinary lighthouse use. The wick is 
sewn to the carrier and moves in an annular tube, at the 
top of which is fixed the binding ring S, secured by 
means of a bayonet catch. R isan air register for regu- 
lating the admission of air to the chimney. Two burner 
caps, fitting over the annular tube, are provided. One, C, 
has a curved upper rim, and is used for the preliminary 
operation of crusting only. The other, D, which is sub- 
stituted when the burner is placed in service, has an 
inclined rim. The wick, having been sewn to the upper 
part of the carrier, is cut off about 35 mm. from the top 
of the latter and inserted in the tube. The ring S is 
then fitted and the wick adjusted until its tip is 1 mm. 
above the top of the tube T, at which level it is cut off to 
a flush surface. 

A little petroleum is now poured on the top of the 
wick and ignited. The flame having burnt itself out, the 
cinder is removed by means of a fine camel’s-hair brush 
passed lightly over the wick. This operation must be 
carried on with great care, and if any irregularities or 
ragged edges are produced the process must be repeated 


Fig. 8-CONSTANT LEVEL REGULATOR 


until a satisfactory surface is obtained. The operation of 
crusting (crotitage) is usually carried out with the help of 
a special preparing apparatus—Fig. 7—which enables 
four or six burners to be prepared simultaneously. The 
apparatus must be placed in an enclosed dry place care- 
fully protected from draughts. The reservoir having 
been filled with oil, the ring C is fixed, the wick having a 
projection of 1 mm. or more above the top of the 
burner. The wick is then ignited, covered with a mica 
chimney, and left to itself for forty-eight hours. During 
this period the flame decreases gradually until it is only 
4mm. or 5 mm. in height, and the deposit of tar should 
have formed a smooth crust free from indentations or 
irregularities. The crusting satisfactorily completed, the 
cap C is replaced by the bevelled one D, and the burner 
is ready for service. Immediately before lighting for use 
in the lantern the wick is carefully turned up by means 
of an adjusting screw until it projects from 14 mm. to 
2mm. above the top of the burner. After ignition a 
mica chimney is placed over the light, and an adjustable 
smoke tube, without cap or cowl, fixed over the chimney 
and supported by brackets from the oil container. The 
flame should be adjusted to a height of from 20 mm. to 
25 mm. by means of the air register. Should a perfectly 
satisfactory crust have been obtained the flame may be 
increased to about 30 mm. in height. It is advisable 
that the adjustment of the flame should be made during 
the warmest part of the day. 

Oil regulator.—The mineral oil for the supply of the 
burner is contained in a reservoir placed at a higher 
level than that of the flame. Its capacity is calculated 
on the basis of 50 grammes (1$0z.) per hour, and will 
amount to about 22 gallons in the case of a lamp in- 
tended to run for three months. 

It is important that the oil level in the burner should 
be practically constant. To this end an ingenious con- 
stant level and pressure regulator—shown in Fig. 8—is 
interposed between the reservoir and the burner. This 
regulator consists of a cylindrical vessel or float F, in the 
centre of which is the tube E containing a small quantity 
of mercury into which dips thé~oil-supply pipe.. The 
float can move vertically -within- 


1 limits,- and: is |. 


partially immersed in and supported by the oil in the 
outer receptacle V, connected to the burner by the tube B. 
The other tube P communicates freely with the air. On 
opening the supply cock the oil runs into the tube E, and 
filling it, overflows into the receptacle V. As the latter 
fills the float rises, and the supply tube becomes immersed 
in the mercury, and the flow of oil eventually ceases. 
The oil level at this critical point, as we may call it, is 
arranged to be the burning level for the oil in the burner. 
As the oil is consumed the float automatically allows the 
passage of a further supply from the reservoir. The 
normal oil level is from 40 mm. to 50 mm. below the 
burner tip. 

We have, in view of its great importance, dealt ex- 
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Fig. 9—-KATSEPE LIGHTHOUSE 


haustively with this valuable type of burner. Although 
lights of this character were introduced by the late M. Bour- 
delles, Inspecteur Général des Ponts et Chaussées, over 
eight years ago, it is only at. a comparatively recent date 
that they have been brought to a state of perfection and 
regularity of working. 

ig. 9 illustrates the lighthouse tower for Katsépé, 
described in a previous article.’ This tower is, as our 
readers will remember, erected in the grounds of the 
Exhibition, and forms a conspicuous landmark. 

We are indebted to MM. Ribiére, Barbier et Bénard, 
Sautter-Harlé, and Dehesdin, Director of the Société 
Henry-Lepaute, for the illustrations which we are.enabled 
to reproduce in this and the preceding article. , 


7Tue Enoinger, August 10th, 1900, page 132, 
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GAS AND OIL ENGINES AT THE PARIS 
EXHIBITION. 
No 


combustion engines figure largely at the 
Exhibition this year, and form the very important Class 
20 of “motors other than steam.” The bulk of these 
excellent and economical engines are of the usual four- 
cycle kind, but there are a few interesting novelties and 
variations from the normal. Before describing in detail 
the chief exhibits, with which alone we propose to deal, a 
few remarks on what seem to be now evolved as the 
leading types may not be out of place. 3 

The greater number of these engines work with the 
Otto cycle, consisting of four strokes of equal jlength, 
only one of. which is a motor stroke. With the exception 
of a few small power engines intended for mechanical 
traction, all are water-jacketed to counteract the heat 
generated by the explosions, and except for very small 
powers, the horizontal construction is the most usual. 
Electric ignition is almost universal except in England. 
The cheap or power gases, such as generator or high 
furnace gases, now so much used to drive engines, render 
a practically certain method of ue such as electricity 
a necessity. Lift valves, generally of the mushroom type, 
have wholly replaced the slide valve for admission and 
exhaust. In these respects there has been little change 
since the last Exhibition of 1889. The progress made has 
been more in increased efficiency than, with some in- 
genious exceptions, in types of construction. 

For many purposes gas and oil engines now supersede 
steam. The best of them work from one year’s end to 
another with great regularity, and with very few accidents 
or mishaps, but they require more attention than steam 
engines, though they are much more economical. They 
utilise from 50 per cent. to 100 per cent. more of the heat 
supplied to them than a steam engine of the same 
power. ‘The speed at which they work has also been 
greatly accelerated, and some very small power motors, 
from 2 horse-power to 7 horse-power, run at from 500 to 
1000 revolutions, and even 1500 revolutions per minute, 
when driven with light oil essence. A great impetus 
has been given to the construction of large engines by the 
introduction of cheap or power gas, and still more by the 
application of high furnace gases to drive them. In 
this latter field many difficulties have been overcome, 
especially that of the deposition of the dust contained in 
the gases, which is now practically solved. During the 
eleven years which have elapsed since the last Exhibition 
at Paris, few things are more remarkable than the sudden 
development of the utilisation of high furnace gases for 
motive power. The subject has already been fully 
treated in Tue Enoineer for November 24th, and 
December 8th and 15th, 1899, and it suffices here to 
say that for each ton of iron smelted in a blast furnace, 
about 160,000 cubic feet of gas having a heating value of 
about 105 B.T.U. per cubic foot, are now known to be 
given off. Even with the present methods at least one- 
third of these escape to waste in the atmosphere. An 
economy of 200 to 800 per cent. could be realised if all 
the gases now burnt under boilers, to furnish steam for 
power in the furnaces, were utilised to better purpose, by 
exploding them in the cylinders of internal combustion 
engines. Blast furnaces might not only, as at present, 
be made to produce pig iron, but developed into store- 
houses of enefgy, especially if the power generated by 
burning the gases direct in explosion engines were used 
to produce electricity. 

There are, perhaps, more novelties in oil than in gas 
engines, and successful efforts have been made to burn 
ali kinds of oil—heavy, medium, and light—benzine, 
alcohol, and even peso he as. The largest oil engine 
now made is about 40 to 50 brake horse-power, while the 
largest gas engines are about 1500 horse-power, but 
engines of these dimensions are not exhibited at Paris. 
Oil engines are fixed, or portable on wheels; they are 
also used as small locomotives, and for many other 
purposes. 

The progress realised during the last ten years is well 
represented in this Exhibition, where 105 gas and oil 
engines are shown, as against forty-nine in 1889. Of 
these some are at the Champ de Mars, some at Vincennes, 
but working oil engines are allowed only at the latter 
place. To avoid the risk of fire, the authorities do not 
consider it advisable to have the light oil essence required 
to drive them, stored in the buildings at Paris. Ofcourse 
not all the engines shown at Vincennes are at work. The 
gas generators form an interesting feature of the Vin- 
cennes Exhibition, and several of them supply power gas, 
and drive engines, an opportunity being thus given of 
seeing these producers at work, which is seldom pos- 
sible. Among them is the Riché gas producer from 
wood, one of the few making gas on a small as well as on 
a large scale. 

The chief countries exhibiting are first, France, 
which naturally shows the largest number of engines, 
and sends motors driven by lighting and producer gas, 
blast furnace gases and oil. Germany ranks next with 
engines similarly worked ; England exhibits gas and oil 
engines only, and none for blast furnace gases. From Bel- 
gium we have the mostimportant exhibit of this kind shown. 
Germany and Belgium have, in fact, been the pioneers 
in utilising the gases from blast furnaces to drive the 
largest explosion engines, and have greatly developed 
this branch of industry during the last few years. We 
have had the advantage of seeing many of these 
engines at work. Among the smaller exhibitions the 
following countries show several engines of different 
types : — Switzerland, Russia, Sweden, and notably 
Austria-Hungary, which sends one engine, the Banki, 
deservedly ranking among the most successful novelties. 
The United States do not show any gas or oil engines. 
lu all the chief countries of Europe the number of these 
motors, and of firms.constructing them, is yearly in- 
creasing. It is remarkable, however, that in France 


there is practically no exportation, while the number im- 
ported is very considerable. This is probably due in part 


to the high price of lighting gas, and the duty onoil. On 
the other hand, one of the most successful ines now 
being utilised with high furnace gases is French, namely, 
the Simplex. The number of gas and oil engines 
annually made in France is from 1200 to 1500. 

We will now proceed to consider gas and oil engines, 
under the heads of the different countries exhibiting 
them. To separate the two is hardly possible, since 
most firms make both, and there are very few houses 
confining themselves entirely to one or the other. 
Naturally only the most prominent and novel types can 
be noticed in detail, and we must content ourselves 
with a enumeration of the smaller motors. All the 
engines shown were well and carefully made, and of 
those described each was seen by the writer, many of 
them actually at work. 

French engines.—One of the newest motors shown is 
the double-acting Letombe, made by the Compagnie de 
Fives-Lille at Lille, and introduced a year or two ago, 
though scarcely yet in the market. It was first seen at 
the Brussels Exhibition of 1897, but the engines shown 
at Paris are more numerous and better constructed. 
M. Letombe, who has studied the subject of combustion 
in explosion engines for many years, has made a striking 
and perhaps a successful attempt to overcome the dis- 
advantages of the four-cycle type. These are the 
single motor stroke in four; the high temperature and 
pressure of the exhaust gases; incomplete expansion, all 
the four strokes being of the same length; and the 
method usually adopted of regulating the speed. If the 
load diminishes, the governor, as a rule, cuts out part of 
the charge, and the thermal efficiency is thus greatly 
reduced. 

M. Letombe takes the indicator diagram as the basis of 
the improvements he desires to effect, and aims at re- 
ducing the area of the diagram, and hence the work done, 
but not the thermal efficiency, in proportion to the power 
required. In other words, instead of diminishing the 
height of the explosion line, he lengthens the lines of 
admission and compression. The advantage of this 
arrangement is that, in order to obtain the highest 
thermal efficiency, it is not necessary to work the engine 
at maximum power, like other gas engines. If the 
load diminishes, the quantity of gas supplied is less. 
The governor acts upon the gas and air valves in such a 
way that less gas is admitted, and hence the charge is 
poorer, but more air enters, and therefore, the total volume 
being greater, it is more highly compressed by the return 
stroke of the piston. The quantity of the charge is 
increased in inverse ratio to its quality. There are three 
valves for admitting the air, gas, and the mixed charge 
respectively to the cylinder. The air enters freely, but 
cannot pass to the mixing and combustion chamber 
except through a lift valve, the rod of which is connected 
to the gas valve above it. This valve rod is driven by a 
cam with a double set of steps from the valve shaft, and 
the governor controls the steps brought into play. The 
two sets act in inverse proportion, one on the air, the 
other on the gas valve. Unless the normal speed is 
greatly exceeded a certain quantity of gas enters, and, 
compression being increased, the charge, however poor, is 
said to ignite with great regularity. Admission is inde- 
pendent of the stroke of the piston, and the less the 
work the greater the compression. Asa result, a thermal 
efficiency of 30 per cent. is said to be obtained with com- 
pression up to 8 atmospheres, and 36 per cent. with 
compression to 13} atmospheres. 

It is this cycle which M. Letombe has applied to 
double-acting engines, in the same way as in a steam 
engine, and the difficulties of the high temperatures pro- 
duced, which have often proved insurmountable, he 
appears to have successfully overcome. His motor has 
two sets of valves, one at each end, and the usual four cycle 
is carried out alternately at either. He also shows what 
he terms a “ mono-triplex”’ engine, having two cylinders 
and pistons, one single and the other double-acting, 
giving three motor strokes in four. The cycle is carried 
out successively on either face of the double-acting, and 
on one face of the single-acting piston. The two cylinders 
are horizontal, in the same plane and of the same dia- 
meter and stroke, and the pistons work on to one crank. 
There is one valve shaft, worked two to one from the 
crank shaft, and carrying three sets of cams and levers. 
Each piston has five rings. Ignition is by electricity 
from two batteries, one to each cylinder, and the 
governor acts upon the quantities of air and gas, and 
varies them as already explained. 

This interesting engine, giving 250 horse-power, has 
been seen by at Vincennes working well, with full 
load on. It is only one-third the size of an ordinary 
four-cycle gas engine of the same power. The set of 
valves and cams can be shut off from the single-acting 
or from either side of the double-acting cylinder, and the 
power thus reduced one-third or two-thirds without 
affecting the efficiency. The engine is supplied from a 
Letombe generator—power gas—fired with poor non- 
bituminous coal—charbon maigre—or coke. It consists 
of the producer itself, three vertical pipes in which the 
gases are washed and cooled, a vertical scrubber filled 
with coke moistened with water, and a gasholder. A 
small rotary blower driven from the engine forces the air 
under pressure into the generator or furnace, which is 
lined with fire-brick, and has an external jacket of 
sand, to reduce radiation. As the air issues from 
the blower, a little water is injected into it, and 
immediately sprayed by the force of the air current. The 
air and water are then passed into a coil of pipes em- 
bedded in the external sand jacket, the air is heated, and 
the water spray converted into superheated steam before 
they reach the generator. The steam or H,O necessary 
for making power* gas is thus produced, without the 
additional complication of a steam boiler. The consump- 
tion in the generator is a little over 1 Ib. of poor coal per 
horse-power hour: The engine is started in the usual 
way from a reservoir into hich air is compressed to a 
pressure of 4 atmospheres. M. Letombe also shows a 
60 brake horse-power double-acting engine, having a speed 


of 130 revolutions per minute, but not running. In 
our opinion this carefully-studied and well-designed 
engine should have a promising future before it, if not 
too costly. 

The next important novelty at the Exhibition is the 
Roser-Mazurier, a small quick-running engine, which is 
said to work without vibration, the moving parts bein 
carefully balanced, and to consume only 0°66 lb. of oil 
per brake horse-power hour. This is one of the most 
striking little engines shown, because in it a fresh, and 
apparently a successful cena has been made to apply 
the often-suggested — principle to an iobeiaali- 
fired engine. As is well known the exhaust gases in these 
motors often escape at a pressure of three to four atmo- 
spheres, and this expansive force passes into the external 
air, and is wasted. To utilise it has been a problem many 
engineers have for years attempted to solve, but hitherto 
without result. 

According to M. Roser, he has succeeded where so many 
have failed. He passes the exhaust gases into a low- 
pressure cylinder of larger diameter, where they act upon 
a piston and give a second motor stroke. His ingenious 
engine has three cylinders, all single-acting, two of which 
may be termed explosion cylinders. Both, instead 
of discharging into the atmosphere, exhaust alter- 
nately into the third, which resembles the low- 
pressure cylinder of a steam engine. The usual four- 
cycle is carried out in each of these two-motor or 
explosion cylinders successively. As each exhausts in 
turn into the third cylinder, the latter thus gives a two- 
cycle, and has a motor impulse at each out-stroke of the 
piston. The three vertical cylinders are enclosed in one 
casing, forming a water jacket for the two explosion cylin- 
ders, while the low-prossure cylinder is surrounded with air 
only. There is one crank shaft with three cranks, corre- 
sponding to the three pistons, and one horizontal valve 
shaft across the top of the cylinders, carrying seven cams 
— upon levers and valves. The two explosion 
cylinders are side by side, and do not exhaust at all to 
atmosphere. Each has two valves at the top, one for 
admission, one for exhaust, and their cranks are at the 
same angle and work together. The third low-pressure 
cylinder, also vertical, is placed slightly above them, with 
its crank at an angle of 180 deg. to the other cranks. 
Thus there are two motor impulses per revolution, or one 
every stroke. The low-pressure cylinder has two valves, 
one admitting the exhaust from either explosion cylinder, 
and a third discharging the exhaust gases to the atmo- 
sphere in the usual way. 

The working cycle of the engine is as follows, begin- 
ning with the admission stroke in one of the explosion 
cylinders. As the piston of this cylinder descends, 
drawing in a fresh charge through its admission valve, 
the piston of the other explosion cylinder is driven down 
(motor stroke) by the ignition and expansion of the 
charge. ‘ Meanwhile the piston of the low-pressure 
cylinder performs its up-stroke (negative), exhausting 
the gases to the atmosphere till near the end of the 
stroke, when the valve closes and the residuum is com- 
pressed to the pressure of the exhaust gases in the other 
cylinders. The two pistons of the explosion cylinders 
now rise; the one compresses the gaseous mixture 
drawn in during the down-stroke, the other discharges 
its exhaust gases into the low-pressure cylinder, driving 
that piston down. In the next down-stroke the piston 
of the motor cylinder which has exhausted draws in a 
fresh charge, while ignition and expansion take place in the 
other explosion cylinder, and in the low-pressure cylinder 
the exhaust gases are discharged to atmosphere. 

For larger powers the engine is built horizontal, but 
the working cycle is the same. The two explosion 
cylinders are placed side by side, the low-pressure 
cylinder in a space between them. In the smaller ver- 
tical type the charge is exploded by a hot tube without a 
timing valve ; in the larger horizontal engine ignition is 
electrical. The ball governor is on the valve shaft. The 
engine is made vertical, of 5 horse-power; diameter of 
the two explosion cylinders 3:3in., of the low-pressure 
cylinder 4°7in., stroke of the three pistons 5°5in., speed 
550 revolutions per minute. The horizontal type deve- 
lops 10 horse-power; diameter of the explosion cylin- 
ders 4‘7in., of the low-pressure cylinder 6°3in., stroke 
5:9in., speed 520 revolutions per minute. 

It is somewhat singular that an engine of this long- 
sought-for type has been designed only in a very small 
size for propelling motor carriages. The three cylinders 
are used in order to obtain greater regularity per revolu- 
tion, by the balancing ection of the pistons and rods 
moving simultaneously in opposite directions. The 
engine seems capable of much wider development, 
although, as there are three pistons and cranks, the me- 
chanical efficiency would probably be rather low. We 
may possibly have here the solution of the problem of 
compound engines, and a really effective utilisation of 
the pressure of the exhaust gases, which are said to be 
discharged at a pressure of only about two atmospheres. 
The Roser-Mazurier engine was tested officially during 
the French competitive automobile or motor carriage race 
in 1898, and the consumption was 0°66 Ib. of oil essence 
of 0°71 density per brake horse-power hour. A gas and 
an oil motor are shown at the Champ de Mars. As these 
engines are of rather recent construction, few indepen- 
dent _— have been made. We did not see them 
at work. 


ELectRIc Motor Car Tr1ats.—The Automobile Club is organis- 
ing a series of trials of electrical vehicles which are to take place 
from Monday, November 5th, to November 9th inclusive. The 
vehicles entered may be subjected to the following trials :— 
Mcnday, November 5th: A run over agiven course for an unlimited 
distance on one charge. The driver to declare to the observer 
when the run is to be considered as finished. Tuesday, November 
6th: A course of thirty miles to include considerable gradients. 
Wednesday, November 7th: A course of thirty miles of average 
road. Thursday, November 8th: A course of thirty miles 
of flat or nearly flat road. Further particulars can be obtained 
oe" Secretary of the Automobile Club, 4, Whitehall - cowt, | 
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H.M.8. ESSEX. 


Tue four armoured cruisers of the Essex class—Hssex 
Kent, Bedford, and Monmouth—although a good deal heavier 
than the Bayan and Prinz Heinrich, with which we have 
recently dealt, are, for reasons stated in a recent number of 
THE ENGINEER, to be regarded as of the same class. 

The principal particulars of the type are as follows :— 


Displacement tons 
Draught—mean .. 24}ft. 
Armament .. .. . Fourteen 6in., 45 calibre 
Ten 12-pounders 
Three 3-pounders 
And an indefinite number 
of Maxims, probably eight 
Torpedo tubes. Two 18in. submerged. 


In the arrangement of her guns the Essex closely resembles 


‘above the forward and after main-deck guns. ll these pieces 


are in armoured casemates. 

Six 12-pounders are on the upper deck amidships, two 
under the forecastle forward, two on the main deck right aft. 

This is the armament of the Essex in the original design. 
The usual rumours about a change in her armament are now 
given currency, chiefly connected with the 7#in. quick-firer, 
which rumour has mounted in most of our new ships. Much 
mystery attaches to this gun, which was first spoken of in 
connection with the four last cruisers of the Diadem class. It 
is worthy of note, too, that the four upper-deck casemates in 
these ships are very large, and apparently designed to take 
such a gun. Possibly we are waiting for a foreign lead— 
as usual. In general, naval officers are mostly far from 
admirers of the cruiser carrying nothing but 6in. guns. There 
isa feeling that 9°2guns are wanted in the’Diadem class, which, 
though much larger than the Elswick cruisers of the Asama 
type, carry fewer guns and no armour worth mentioning. 


worked by an electric motor. It serves with very great 
rapidity, and when in full working order delivers every alter- 
nate charge to the port gun, which has a special small motor 
to catch it as it comes up the endless chain. ‘This 
arrangement can be easily disconnected—the hoist is then 
made to serve one gun only. This is merely a rough general 
description of a—for the British Navy—absolutely novel form 
of hoist. It is, presumably for that reason, so far “ strictly 
confidential”—but gunnery officers generally are very pleased 
with it. It remains to be added that three layers of projectiles 
are carried in the turret underneath the guns, which can be 
loaded in any position or elevation. Double hoists, adapted 
from the same system will, it is said, be fitted to the two-storey 
casemates. 

The Essex will have the usual rig for modern British 
cruisers, a search-light platform on each top, but no fighting 
tops for guns. There will be three funnels. The engines are 
designed to give 23 knots with 22,000 horse-power. The 
boilers will be Belleville of the latest pattern, fitted with 
economisers. We may now proceed to compare the Essex 
class with the Russian Bayan and the German Prinz Hein- 
rich, the ships with which—bearing'in mind the British 
custom of building ships 20 per cent. or so heavier than 
foreign ones—they are intended to be on the same level. 
The difference is not entirely a matter of more coal, spare 
gear, and more ammunition, indeed there is probably far less 
gain in these things than is generally assumed. This gain 
seldom seems to match the additional tonnage, and we fancy 
that the main point of difference should be looked for in 
increased habitability and seaworthiness—both points that, 


Upper 


the Renown, and bears much the same ratio to the big 
armoured cruisers of the Drake and Cressy classes that the 
Renown bears to the Majestic class, the only striking differ- 
ence is that the Essex has the high forecastle common to all 
our cruisers now-a-days, and that the 12-pounder battery 
amidships is open as in the Duncan. As for these differ- 
ences, the high forecastle is absolutely indispensable to a 
swift cruiser. Earlier cruisers, like the Blake and Edgar 
classes, suffer a good dealin bad weather from the sea they 
take in forward; the effect of which is noticeable in two 
vessels of the class—Crescent and Royal Arthur, which had 
their forecastles built up to improve their steaming qualitiesin 
bad weather. The accompanying diagram from snapshots of 
a cruiser at sea in a moderate gale with a head sea will give a 
pretty clear idea of the importance of this question. 

more or less open upper deck is, we believe, the result 
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CRUISERS IN SEAWAY 


of a report sent in by Captain H. J. May, R.N., who pointed 
out that the high bulwarks in the Majestic, and later types up 
to the Duncan, would simply burst shells in the worst possible 
place, i.e., just in front of men at the guns. We referred to 
this important question in our ‘Dockyard Notes” some 
months ago. The compromise in the Essex design falls a good 
deal short of Captain May’s ideal—which was to have the 
12-pounders absolutely unencumbered by boats, davits, 
stanchions, or anything else—still it is a vast improvement 
upon the older idea of high bulwarks. Not, however, that 
the high bulwarks must be dismissed as a mere thoughtless 
excrescence, for they serve at least two distinct uses. In the 
first place, many men are put to sleep on this deck in ships 
thus fitted—in the Essex this would not be possible owing to 
the low sides; in the second place, there is a theory, now 
pretty well established and proved, that men shoot better 
when they have the sense of protection—fallacious though 
this protection be—that these high bulwarks afford. 

To resume the description of the Essex. The Gin. guns are 
thus disposed :—Two in a turret forward, two in a turret aft, 
six on the main deck amidships, and four on the upper deck 


though they make small show on paper, would, in a war 
lasting a year or so, probably be more important than an 
extra gun or two. In the glib comparisons between British 
and foreign ships that are so often made now-a-days there is 
a curious ignoring of this very vital point. However, it is 
hardly one that can be reduced to statistics. 

_In the following comparison we omit any reference to the 
dimensions, and the tonnages are given chiefly as a general 
index. The powers of offence and defence are those upon 

. which we chiefly desire to concentrate attention :— 

hes Essex. Bayan. P. Heinrich. 

Orse-power ..- .. .. 2 000 

ainarmament.. .. Nil .. Two8sin. .. Two9-4in, 
8 dary ar t .. Fourteenéin... Eight 6in Ten 6in. 
Tertiary ,, (protected) —‘Nil .. Eight in Nil 
4 »» (unprotected) Ten 8in. Nil 
mall pieces ++ «+ «+ Three 3-pdrs. .. Seven 3-pdrs. ‘en 1-pdrs. 
and Maxims ... 
Submerged tubes Two od Two Three 
Above-water tubes .. Nil re Three “ One 
. (two prot’ct’d).. 
Armour belt (amidships). . 4in. ae 8in. ae 4in, 
Armour belt (bow) .. .. 2in. 4in. 3in. 
Lower-deck armour .. .. 4in. 4in. 
Protection to main arma- 
. turret; 3in... 
Deck .. hoists to.. 
. these 
Protection to secondary 
armament « «Four 6in. in..3in. on three. .éin. on turrets 
turrets with.. redoubts .. andredoubt* 
5in. armour 
Ten Gin. in.. 
casemates.. 
with 4in. ar-.. 
mour 
Protection to tertiary ar- 
The same thing applies to some extent to the Essex, as will] ™ament .. .. .. .. Nil Nil 
be seen from the comparisons below :— 
Essex class. Asamaclass. Diadem class. 
Displacement 9,800 9,750 ee 11,000 
Horse-power 22,000 19,000 16,600 
(18,000 in some) 
knots... 23 ale 20-25 
Secondary armament... Fourteen 6in. .. Fourteen .. Sixteen Gin. 
Tertiary armament .. Ten in. .. Twelve 3in. .. Fourteen 3in. 
Submerged tubes Two Four a) 
Armourdeck .. .. 2 4in. 
Armour belt, amidships .. 4in. Jin. 

pe 2in. 3}in. 

lower deck... 4in. 5in. -- 
Turrets and bases .. .. 5in. 6in. 
Casema‘ 4in. 6in. 6in. 
Coal,normal .. 550 1,000 

ymaximum.. ® 1,300 2,000 


It should be noted that all fourteen 6in. guns are protected 
in the Essex, in both the Asama and Diadem four 6in. guns 
only have shields. 
It may be ob- 
served that the 
Diadem class pay 
heavily in speed, 
guns, and armour 
for the few hun- 
dred tons of coal 
extra that they 
carry, and to see 
their superiority 
over the Asama 
class needs a good 
deal of optimism. 
1 Oreager Horse Nor, since the 
Le ead/ess chain Diadem carries 
q no guns capable 

of penetrating 

the Elswick 

cruiser’s armour, 

is it quite clear 

SHOT HOIST how Pie could do 
her much harm. 

The armour of the Essex is thin and extensive. There is 
a belt about 250ft. long amidships, of 4in. Krupp cemented 
armour, and this belt extends right up to the main deck. It 
is continued to the bow at a thickness of 2in. Aft itis 
terminated by a 5in. bulkhead. A curved protective deck 
runs throughout the length of the ship and reinforces the 
water-line protection. The space above and below is filled, 
as usual, with coal bunkers. The casemates are 4in. thick, 
the turrets 5in., but for these nickel armour, not Krupp, is 
employed. It has less resisting power, but is more easily 
worked. There is said to be great difficulty in using Krupp 
armour for circular or nearly circular turrets. These turrets 
have short armoured bases of 5in. thickness, with armoured 
hoists going down the main deck. 

The turrets are distinctive and, so far, peculiar to the Essex 
class. To begin with, the guns in each can be trained together 
and fired as one piece or else used independently. These 
guns, their mountings, and so forth. are to be furnished by 
Vickers, Sons, and Maxim, Limited, who have brought out the 
design. Many details seem to be as yet provisionally decided 
on only, or were so a short time ago, pending exhaustive 
experiments. There is a single hoist to the pair of guns, 


lachine to suppl) 

Gun 
Catches each alternate 
jarge.when working) 


162 Projectiles 
in 3 layers 


. 8in. on eight.. 
.. of them 

Nothing definite has appeared as yet concerning the coal 
supply of either the Essex or the Prinz Heinrich, so com- 
parisons as to what the bigger ships may gain in this parti- 
cular are’ not possible. But the Bayan is stated to be designed 
to carry no less than 750 tons normally, and 1100 tons 
maximum capacity. These figures, however, may not be 
above reproach. Coal supply, too, is now-a-days becoming 
one of those items that are much juggled with, and “ normal 
coal supply’’ may mean more than one thing. In theory it 
is the coal carried at the nominal displacement, but the 
nominal displacement is often very nominal. British ships, 
too, whatever they may displace, invariably carry what is 
known as the “maximum capacity.” All our big battleships 
and cruisers of the Diadem class take in up to 2000 tons as a 
matter of course, though this is, on paper, assumed to be a 
sort of emergency amount. The Elswick cruisers built for 
foreign Powers have never to our knowledge loaded with the 
“normal”? amount; they usually take a mean between that 
and the “‘ maximum capacity.” The lines of British designs 
admit of this without much, if any, effect on the speed ; the 
lines of some foreign ships certainly will not so easily permit 
of it. In dealing with coal capacities, therefore, we generally 
have to deal with a certain amount of the unknown. 

Taking these three ships and comparing them, we find that 
if we arrange them according to their superiority in speed, 
armament, and armour, we get— 


Specd. Offence. Defence. 
Essex. . Prinz Heinrich. ssex. 
Bayan. f Essex, Prinz Heinrich. 
Pring Heinrich. \ Bayan. Bayan. 
This is very approximate. The only comment to make is 


that it is highly improbable that the Russians will ever make 
the Bayan steam so fast as the German ship, in service—the 
engineering department being the weak point of the Russian 
navy. On the other hand, our engineers and the Germans 
are very good. 

In offence the Prinz Heinrich is unquestionably first. She 
is the only ship of the three able to delivera vital blow. The 
Essex is sacrificed to a fad about 6in. guns in this respect. 

In defence, the Bayan lacks from,in our opinion, an unneces+ 
sary thickness of her belt. She has a protection to her vitals 
as good or-better than that of many battleships. Above, she 
is not shell-proof. Otherwise, had had a, say, 5in. belt, 
and 5in., or whatever the equivalent may be, on the redoubts, 
her defence would have been as good or better than any. 
We hold that of the Essex better than the Prinz Heinrich’s 
because she does not risk—like that ship—having all her 6in. 
put out of action by one big shot. 

It is an interesting subject to speculate on, but such 
speculations must be extremely approximate. The Essex is 
probably designed with the prime idea of speed, the others 
with different objects, so that we should be rash indeed to 
attempt to lay down which is the better ship of the three. 
What we do chiefly feel is that there is a pas | deal of room 
for some ships of both the Prinz Heinrich and Bayan types 
in our Navy—the Bayan especially, as we have nothing at all 
like her, whereas the Cressy assimilates to the Prinz Heinrich 
in the matter of carrying armour-piercing guns. 

* It is not certain whether this redoubt.wiJl be moze than 4in. thick 


some German service call it 6in., others 4in. The turrets are cers 
tainly all of them 6in. thick, and have been manufactured by Krupp, 
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THE BIRMINGHAM WELSH WATER SCHEME. 


Tue vast engineering works, carrying out Birmingham’s 
grand water scheme, which for six years past have been in 
progress in the Elan Valley, rightly styled as “one of the 

ms of Central Wales scenery,” have now reached a most 
interesting stage, and one that well repays a journey to this 
—as far as railway facilities are concerned—inaccessible part 
of the country. Very full details of the stupendous pro- 
ject, which is to cost upwards of six millions sterling, 
and to be extended over half a century, have already 
been published in this journal ;* therefore it will be only 
necessary to remind our readers that these lovely valleys of 
the little rivers Elan and Claerwen were found to possess all 
the important factors essential to ascheme of this magnitude, 
that the land comprising the watershed for the six. proposed 
lakes covers the enormous area of 45,562 acres, and that the 
lakes themselves will cover in aggregate an area of 1500 acres 
with their top water. The whole of the works in this locality, 
of which we give some engravings on page 363, are being 
carried. out by the Birmingham Corporation’s engineering 
staff; in fact, the only réle assigned to contractors in the 
execution of this colossal scheme is that concerned with the 
construction of the 74-mile long aqueduct, from the reservoir 
at Caban Céch to the Frankley reservoir, in the suburbs of 
Birmingham. 

The engraving Fig. 1 is a view taken on the dam of 
the first reservoir, which begins at Caban Céch, reaching 
from here to the Clawdd Du Mawr, that separates the 
Claerwen from the Elan, and stretching for 34 miles up the 
latter and two miles up the former, until it has covered 500 
acres with its top water at a height of 800ft. above. the sea 
level. The dam itself is 120ft. thick at base, 600ft. long, and 
will be built up to a height of 120ft. above the river bed. 
Ultimately, seventy-five millions of gallons will be drawn 
from this dam‘ per day, the water leaving the reservoir at a 
place named Careg Ddu, on its Radnorshire bank, about a 
mile above thedam. There are two tunnels in the Caban Coch 


arches, a carriage road, rendered compulsory by Act of Par- 
liament, is being constructed. 

The engravings Figs. 4 and 5 depict the highest 
dam of the series, where altitude of masonry work is con- 
cerned, namely, Pen-y-Gareg. This dam is 128ft. in height 
above the river bed, and 525ft. in length. Its masonry work 
isin the most forward state of completion of any, and the 
appearance of this magnificent barrier, particularly when 
viewed from a distance, is very imposing. As is the case 
with all the dams, except that of Caban Coch, it is pierced by 
but one tunnel, of 18ft. diameter. From Pen-y-Gareg a walk 
of two miles along the permanent way of the specially-con- 
structed Elan Valley branch of the Cambrian system from 
Rhayader brings the visitor to the topmost of the four dams 
being constructed on the river Elan—viz., Craig Coch. The 
latter is also in a very forward state, and well repays the 
trouble of a rather rough walk, for, it should be added, the 
splendid road up the valley, which has been made by the 
Corporation engineers, terminates at Pen-y-Gareg. . The three 
dams on the river Claerwen—viz., Dol-y-Mynach, Cil 
Oerwynt, and Pant-y-Beddau—have only just been com- 
menced, for the idea is to carry out the work of impounding 
the Elan River first. x 


GERMAN HARBOURS AND WATERWAYS. 


Tue Hamburg-American Line has for some years past 
recognised the fact that the depth of the lower Elbe at the 
harbour in Hamburg has become more and more inadequate 
for the accommodation of steamers of the. present dimen- 
sions, and that it would therefore be necessary to transfer a 
portion of the business to the mouth of the river at Cux- 
haven. After negotiations extending over a considerable 
time an agreement between the company and the State of 
Hamburg was entered into last February for the provision of 
new harbour works at Cuxhaven, and the subsequent ratifica- 
tion of the scheme took place in June. The company com- 


Fig. 7-SUBMERGED DAM AT CAREG DDU 


dam, of 16ft. diameter each—see Fig. 6.. The masonry work 
has now attained to an altitude sufficiently commanding to 
enable the visitor, who cares to scale the same, to obtain a 
splendid view over the scene of activity in either direc- 
tion. 
the foreground, the boulder-strewn course of the “ tinkling 
Elan,” which boulders have been largely utilised in the 
work of dam construction ; in the background, the masons’ 
and smiths’ shops, store sheds, &c., situated at the head of 
the model village of Elan. Fig. 3 is a view taken looking 
up the valley above the dam. Here the Elan is seen 
pursuing its course through well - timbered meadows, 
which, minus their trees that will be first cut down 
and sold, are soon to be submerged into oblivion; while 
to the reader’s left the track of the “material” line 
of railway should be noticed, for this may be taken 
to represent the top water-line of the lake when formed. By 
the way, thanks to the white-painted boards, which have 
been recently placed by the engineers at frequent intervals 
along the slopes of the valleys to be inundated, the contour 
that the lake water will eventually assume has been 
made fully apparent. The subject of Fig. 7 above is the 
submerged dam at Careg Ddu. This splendid engineering 
achievement is considered to be the chef-d’wuvre of the whole 
extensive undertaking. Its existence is due to the fact that 
since the whole of the compensation water.to be distributed 
to towns en route of, and within a fifteen-mile radius of the 
long aqueduct—reckoned to amount to twenty-seven millions 
of gallons per diem—is drawn from the Caban Céch reservoir, 
there exists the danger that during periods of prolonged 
drought the water may be drawn down to so low a level as to 
deprive the aqueduct of its minimum head of pressure. 
Accordingly, as a safeguard against this contingency, the 
project of a submerged dam, in order to bisect the lake water 
into two distinct portions, and thus to create a reservoir 
within a reservoir, was conceived. Now the height of this 
dam is 42ft. below the level of the Caban Céch dam, there- 
fore the practical effect of its construction will be to uphold 
the body of water behind the submerged dam for the exclusive 


use of Birmingham, while allowing the top slice of 42ft. to | 


be drawn upon for compensation purposes. Over it, on 


* See Tue September Sth, 1898. 


Fig. 2 is looking down from the dam, and it shows, in | 


menced the erection in that port of dwellings for its servants 
a long time ago, but the buildings made no progress because 
neither the existing harbour works nor the railway connec- 
tions were satisfactory. By the new agreement, however, 
the State undertakes to make arrangements for the company’s 
express sttamer service in the deep harbour of Cuxhaven, 
and in addition Hamburg will expend £87,500 on new 
| buildings and railway connections necessary in conjunction 

with the proposed harbour works. The working and main- 
| tenance of the railway lines will be taken over by the Altona 
| Railway Administration. The necessary works in this respect 
| for the loading and discharge of cargoes, the embarcation and 
| landing of passengers and for other purposes comprise the 
| track and crane installations, the reception buildings for cabin 
| and other passengers, customs hall, goods shed and repair- 
ing shops, and power-house. It is also provided in the agree- 
ment, which is for a period of twenty-five years, and binds 
the company to pay £5635 annually for the large area occupied 
and for the works, that the Hamburg-American line shall 
undertake the management of the whole electrical installation 
in the port on condition that one-third of the available 
electric current is placed at the disposal of the State at cost 
price. As far as the personnel of the ships and the land 
servants are concerned, the company has acquired a large sit¢ 
a short distance from the new harbour for the erection of 
dwellings of which 100 will at first be built for the accommo- 
dation of the captains, officers, and engineers, and 400 other 
houses will be erected subsequently for the workmen and 
crews of the vessels. 

The size of the vessels running on German inland water- 
ways greatly varies, and it is considered that the introduction 
of a normal type of ship for all the canals is rendered difficult 
by reason of the fact that the proposed connection is still 
lacking between the eastern and western waterways that is 
intended to be provided by the construction of the great 
Midland Rhine-Weser-Elbe Canal. It appears that vessels 
having a carrying capacity of as much as 2000 tons travel on 
the Rhine, whilst 1000 tons is regarded as the normal capacity 
of the vessels, which, even at low-water conditions of the 
| river can reach the upper Rhine and pass up the Maine to 

Frankfort, and at the average water level can journey as far 
as Strassburg. The vessels on the Oder have a capacity of 
, 450 tons, which is considered to be the best for the circum- 


stances of the case. On the Elbe the capacity is as high as 
1000 tons, although the majority of the vessels range from 600 
tons to 750 tons, and the normal vessel is put at about 700 tons. 
The measurements taken in regard to the great Midland Canal 
correspond to this average of. 700 tons, and this capacity also 
obtains in the case of the ships navigating the Dortmund-Ems 
Canal, although some attain a capacity of 900 tons. When 
the Midland Canal scheme was under consideration a year 
ago the question was asked as to what the additional ex- 
penditure would be if the whole of the Rhine-Weser-Elbe 
Canal, or at all events the section between Lahr and Herne, 
was constructed so as to be navigable .for vessels.up to 1000 
tons. It was then stated on behalf of the Government that 
the extra outlay on the complete scheme would amount to 
£2,000,000 and only £500,000 in the case of the section in 
question. In the event, however, of the canal being enlarged 
at some future period for the accommodation of 1000-ton 
vessels the cost was estimated at £1,500,000, and that for the 
Lahr-Herne section alone at £1,250,000. These questions 
will receive further consideration when the ship canal Bill is 
again brought forward next year. 

Some attention is being devoted to a proposal to construct 
a so-called coast canal for the purposes of the naval harbours 
of Wilhelmshaven and Kiel, and in order to provide an inland 
connection from the Rhenish-Westphalian coal district to the 
Lower Weser and the Elbe. When the question was before 
the public some time ago it was proposed, for the purpose 
of the canal, to extend the partly-existing connection 
between the Ems near Leer and the Weser in the 
neighbourhood of Elsfleth as well as the Weser at Vege- 
sack with the Elbe at Stade. It is, however, considered 
that the proposed canal would be worthless for the supply 
of Wilhelmshaven, and that, in view of the existing com- 
munications for the transport of Silesian coal by water, 
there is no pressing necessity for the coast canal. From a 
military point of view the great Midland Canal will afford not 
only an internal connection, but also a basis of operation for 
communication with the coast. 

It is being locally noted at Bremen that the development 
of the port is not proceeding in the same ratio as that of 
neighbouring competitors. Hamburg is being more satis- 
factorily developed than Bremen, although it is far behind 
Antwerp and Rotterdam, and even Amsterdam. The 
increase in the shipping arrivals in the following ports is 
shown in the table both in millions of tons and in percentages 
between the years 1894 and 1899 :— 


Millions of Tons. 


Percentage 
1394, 1590, Incre: se. 
Hamburg 6-23 7-6) 24-7 
Bremev.. . 2-17 2-40 10-8 
Amsterdam .. 1-28 1-81 41-5 
Rotterdam .. 4-14 6-32 52-5 
Antwerp... .. 5-01 6-34 36-3 


The progress of Rotterdam has been so remarkable that if 
it continues at the same rate of expansion it will eclipse not 
only Antwerp but also Hamburg in a period of from 
ten to twelve years. As the latter is at present the first sea- 
port on the Continent it would then have to give place to 
Rotterdam. 


THE MARQUIS OF BUTE. 


Tue death of the Marquis of Bute, by a second attack of 
paralysis, removes a remarkable personality. The in- 
heritor of a great estate, his father died while the late 
Marquis was yet an infant, and for twenty or twenty-five 
years his affairs were placed in charge of trustees. The note- 
worthy position of Lord Bute was that he was the veritable 
owner of a borough and a port. It was his father who saw 
the great possibilities of the Cardiff creek, and the greater 
potentialities of the undeveloped coalfields in what. was then 
described as a mostly speculative hinterland. There are not, 
we think, and that is after counting heads, more than three 
mining engineers still practising their profession who were at 
the time qualified men, according to the present and invalu- 
able standards. Lord Bute, indeed, did not come in to 
his vastly growing estate until long after he had attained the 
age of conventional maturity. His father, the former Marquis, 
sacrificed a life’s income in dock development, and pleagea 
his possible and expected revenues to the continually increas- 
ing requirements and problematical returns of the port of 
Cardiff. The son, the late Marquis, entered upon his heritage 
bound hand and foot. . The Trust which the father instituted 
ran long, and predicted such serious measures, that the late 
Lord Bute was practically helpless in his younger days even 
to serve as an individual supplementary capitalist in making 
the port of Cardiff and its auxiliaries what they are to-day. 
The extraordinary thing is that Lord Bute owned a town, and 
so modest was he that he was the unknown man init. He 
owned the docks, for the outside subscriptions count for next 
to nothing. He owned most of the outside pasture lands, which 
have been of recent years converted into streets of houses. 
His income in Cardiff was accruing from all these extraneous 
or accidental circumstances. Lord Bute’s name, his benevo- 
lence, his positive sincerity of motive and action, and not 
least of all, his steadfast devotion to historic archeology, will 
send his name far down the rank of posterity. 

The late Marquis, John Patrick Crichton Stuart, was born 
in September, 1847. In the following March his father died. 
His childhood was not without romance. It was doubtful 
whether he was Scotch or English. His guardians fought 
about his education. In 1861 the total income to which he 
was heir was £93,000 per annum. His father had spent 
£300,000 on the port of Cardiff. Notwithstanding his 
influential position the late Marquis took apparently, at all 
events, no very active part in business matters, and still less 
in public life. He was a recluse by nature and a fine scholar. 
Intensely religious, he devoted much of his time to literature. 
Beginning as an Anglican, he joined the Church of Rome in 
1868. Although his name seldom appeared, personally he 
took a more active part than was commonly supposed in the 
management of the great Glamorganshire property. At 
Mount Stuart, near Rothsay, he tried the acclimatisation of 
various animals, and there was at one time a colony of 
beavers in the grounds. He tried to produce wine from 
grapes grown in the South of England, it is said with some 
success. He was among the first of great peers to undertake 
municipal office, and was Mayor of Cardiff in 1890-91. Edu- 
cation and learning, both in Wales—where he was president 
of the University College of Cardiff—and in Scotland, found 
in him a munificentsupporter. To the University of Glasgow 
he gave a large hall, and to St. Andrews £20,000. Both 
Edinburgh and Glasgow conferred upon him an honora 
LL.D., and he served two three years’ terms of office as Lo: 
Rector of St. Andrews. His death took place on the 9th inst, 
at Dumfries House, Ayreshire. 
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BIRMINGHAM WATER SUPPLY FROM WALES 


(For description see page 332) 


Fig. 1—VIEW OVER CABAN COCH DAM Fig. 2-VIEW DOWN ELAN VALLEY : 2 
Fig. 3-VIEW UP ELAN VALLEY Fig. 4—PEN-Y-GAREG DAM ¥ 
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Fig. S—PEN-Y-GAREG DAM Fig. 6—-NORTH TUNNEL OF THE CABAN COCH DAM 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves a the opinions oy our 


CAN AN ENGLISHMAN HOLD A VALID GERMAN GEBRAUCHS- 
MUSTER ? 


Srr,—Amongst English manufacturers and inventors the opinion 
is now universally entertained that persons residing inEngland are un- 
able to obtain valid protection in Germany formechanical designs, that 
is, for such designs as fall within the scope of ‘“‘Gebrauchsmuster ”— 
useful model—patents. This opinion is likewise entertained by most, 
if not all, English patent agents, who believe that because the Treaty 
of Commerce of 30th May, 1865, between the Zollverein and Great 
Britain expired on the 30th July, 1898, no persons residing in 
England can now legally hold a German Gebrauchsmuster. is 
upinion is erroneous, and this we will now endejvour to show. 

Paragraph 13 of the law concerning Gebruchsmuster patents 
dated Ist 5 une, 1891, provides :— cies 

‘Any person not having an establishment in this country can 
unty claim protection under this Act, if according to a notice in the 
Imperial Gazette, protection is accorded to German designs in the 
country in which the said person resides or has his establishment.” 

In other words an acknowledged reciprocity with regard to 
designs must exist between Germany and the country in question. 

Up to the 30th July, 1898, reciprocity was assured between Great 
Britain and the whole of the German Empire by Article VI. of the 
above-mentioned Treaty of Commerce of 30th May, 1865, and the 
Declaration of 14th April, 1875. 

Article VI. of this treaty of 30th May, 1865, is worded as 
follows :— 

“With regard to the marks or labels of goods or of their 
packages, and also with regard to patterns (Muster) and marks 
of manufacture and trade, the subjects of the States of the 
Zollverein shall enjoy in the United Kingdom of Great Britain and 
Ireland, and the subjects of her Britannic Majesty, shall enjoy in 
in the States of the Zollverein the same protection as native 
subjects.” 

By the Declaration of 14th April, 1875, this treaty of 30th May, 
1865, was extended over the whole of the German Empire. After 
the expiry of this treaty on the 30th July, 1898, the relations 
between the United Kingdom and Germany were provisionally 
regulated by a law (Gesetz) dated 11th May, 1898, and the 
announcement (Bekanntmachung) of the Federal Council, dated 
llth June, 1898. The said law gave authority to the Federal 
Council to grant, up to the 30th July, 1899, the same rights to 
subjects and products of the United Kingdom of Great Britain, 
Ireland, and the British Colonies and Foreign Possessions as are 
enjoyed by German subjects, and the cited announcement was 
the decision of the Federal Council to grant the rights in question 
to the subjects of Great Britain and Ireland and all Colonies and 
Foreign Possessions, with the exception of Canada. 

The object of this law and decision were, according to the reasons 
for the same, placed before the Federal Council to as far as possible 
preserve the relations to Great Britain as defined by the before- 
mentioned treaty ; and the rights hitherto enjoyed by the subjects 
of Great Britain with regard to designs and trade marks are 
according to the Foreign-office (Auswiirtiges-Amt) in Berlin under- 
stood to be included. 

The relations preserved by the law and decision of 11th May, 
1898, and 11th June, 1898, respectively, which covered the period 
from 30th July, 1898, to 30th July, 1899, were renewed up to the 
30th July, 1900, by the law and decision of Ist July, 1899, and 
7th July, 1899, respectively, and then up to the 30th July, 1901, 
by the law and decision of 30th June, 1900, and 23rd July, 1900, 
respectively. 

By a decision of the Federal Council, dated 16th December, 
1899, the rights were refused inhabitants of the Colony of 
Barbadoes. 

It is evident that the tendency is to preserve the relations 
between Great Britain and Germany, and residents in Great 
Britain, Ireland, and all Colonies and Possessions, with the excep- 
tion of Canada and Barbadoes, can obtain protection for designs in 
Germany. ‘This information will, we believe, be welcome to most 
British manufacturers and inventors, as there are so many 

inventions which, while not admitting of patent protection in 
Germany, are still proper subject matters for Gebrauchsmuster 
protection. 

A German Gebrauchsmuster patent is granted without examina- 
tion as to the novelty of the invention, entirely on the responsibility 
of the applicant, in the same manner as ordinary patents are 
granted in England, France, Belgium, and many other countries. 

H. AnD W. Pataky, 


Berlin, October 6th. Engineers and Patent Agents. 


PROFESSOR SMITH'’S POCKET CALCULATOR. 


Sir,—I have not yet had the pleasure of seeing the pocket 
calculator designed by my friend Professor Smith, but I have used 
the straight slide rule for many years. I have tried a cylindrical 
form and a dial form as they appeared on the market. My experi- 
ence is that no circular form can compare with the straight rule 
for ease and rapidity of use. The slide rule is not of much prac- 
tical value, unless it is carried in the pocket. Unless one uses it 
frequently, one does not acquire the aptitude and accuracy which 
make it valuable. The rule which I mostly use is a 2ft. boxwood 
folding rule with a brass slide. It is 2°2in. wide when folded, and 
contains on each side a number of data which are commonl 
required, not the old horrors—gauge points—but plain facts suc 
as weights of materials, the decimal equivalents for inches and 
eighths, French weights and measures, specific gravities, surface 
and content of spheres, and other matters. The brass slide is 
12in. long. The finest divisions are those between 9 and 10, which 
are coi = *026in. apart, easily read, and easily subdivided, by 
estimation, into quarters of a division by the naked eye. With 
this rule I have just performed a calculation which occurred to me 
at the moment, namely, 2°95? + 3°5 x 8:5. 

This is performed by a single setting of the slide. Theslide rule 
answer was 21']. The real answer is 21°135 nearly. The time 
occupied was eight seconds. The accuracy is within ‘165 percent. 
Now I venture to say that although the accuracy of Professor 
Smith’s rule may be equal or even superior, nothing approaching 
this expedition can be attained with the cylindrical form of rule, 
and with the dial form, neither the accuracy nor the expedition. 
The sum consists of three operations. With the dial form each 
must be performed separately, and the same condition obtained 
with the cylindrical rule which I tried some years ago, whereas 
with the straight slide one setting only is necessary. There are 
several calculations which can be performed at one setting of the 
straight slide, and in some of them the one setting gives a multitude 
of answers. Thus, for instance, with one setting the slide exhibits 
at once the areas of circles of all diameters—one has only to place 
the rule so set before one on the table, and one can then read off 
and write down the areas of any number of circles. With one 
setting, too, of the respective speeds of two shafts, one can obtain, 
by inspection, the relative diameters of all the pulleys which will 
give those speeds, and the nearest even sizes can be selected in a 
few seconds. As to accuracy, I venture to think that the results 
obtained from a 12in. slide are, generally speaking, as accurate as 
most of the data with which we are dealing. Thus, who can 
make sure, within ‘165 per cent., of the indicated horse- 
power of an engine from its indicator diagram? Who can 
tell what the slip of a pump or of a belt will be, within 
165 per cent? Minute accuracy in working out such matters 
always reminds me of the exciseman who measured the depth 
of the malt with a 2ft. rule and his thumb, and then worked out 
the result to nine places of decimals, Ido not say that the slide 


rule should be used for all p of calculations. Where, for 
instance, calculations are in the of the 
slide rule are hardly good enough. One might be charged with 
inaccuracy in one’s arithmetic, and from that it might be con- 
tended that one’s figures were untrustworthy in other respects. But 
for ordinary everyday calculations the 12in. straight slide is per- 
fectly satisfactory, and its use is accompanied by an expedition 
utterly unattainable with any other form that I have ever seen. 
Where extreme accuracy is desirable, I always use an arithmo- 
meter of sixteen dials, one which I have had for about twenty 
years, and which has never failed me yet. I have Gravet rules 
10in. long, and a rule with a 24in. slide, the latter always lying at 
hand in a grooved case fitted to my office table, but my constant 
companion is the aforesaid 2ft. 5 rule with a 12in. slide, 
which occupies a pocket 3in. wide and 12in. deep with which every 
coat is furnished, and this constant companionship leads to con- 
stant use, and to a facility which, so far as my experience goes, 
cannot be attained in any other way or with any other form of 
rule. Henry Lea, M. Inst. C.E. 

38, Bennetts Hill, Birmingham, October 9th. 


REPAIRING A TAIL SHAFT AT SEA. 


S1r,—I have much pleasure in informing you of acase, probably 
the first and only one, of an effective repair at sea of a broken 
tail shaft. Mr. J. G. Shepherd, chief engineer of the Athena, to 
whose ship the mishap occurred, and who effected the repair, has 
sent me a long letter on the subject, unfortunately unaccompanied 
by asketch, but I gather that the tail shaft broke off close to the 
ait liner, of which about 10in. had to ke cut away, as well as part 
of the stern tube. He then drilled and chipped six keyways, 2}in. 
by 2}in. and 7in. long, on either side of the fracture, these dimen- 
sions being chosen because of the size of the hold pillars, which 
were used up for this purpose, These keys were made with fish- 
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tail ends to hold the two parts of the shaft together. When this 
work was completed a thin sheet of steel in two halves was 
wrapped round the fracture and held in position by four very 
stout clamps, the engine column bolts being used, All this is 
shown in the enclosed drawing. 

Mr. Shepherd writes to say that he was encouraged to under- 
take the repair by my remarks in an article in Lloyd’s ‘‘ Nautical 
Almanack,” but the fishtailed shape of the keys is evidently his own 
idea. My recommendation of dumb-bell-shaped keys was made 
for such cases where these keys could be driven in hot, whereas 
here, where there was plenty of time to prepare good fitting keys, 
they could of course be made parallel. In the same article I re- 
commend clothing the fractured part in sheets of steel, and stud- 
ding these to the shaft. This would have been a simpler and 
-— a stronger repair, but apparently there were no plates avail- 
able. 

Mr. Shepherd is to be congratulated on his success, and I am 
pleased to say the Committee of Lloyd’s have shown their appre- 
ciation of his action. C. E. STROMEYER. 

Manchester, October Ist. 


THE WORLD’S COPPER SUPPLY. 


Sir,—Noting your remarks upon the above subject in your last 
issue, I have pleasure in sending you the following relating to 
Mexico, from which country I have recently returned :—The exist- 
ence of copper in Mexico, although long known, has not yet 
attracted the attention of capital except in a comparatively small 
way. The places where the metal abounds are principally near 
the great ranges of mountains which traverse the central table- 
land, and which are part of that vast cordillera which is traced 
from the Rocky Mountains to Patagonia—the giant vertebre of 
the continents of the New World. Mexico, in the near future, 
will ee one of the world’s principal copper-preducin, 
countries.* The metal exists in great quantities, and, to speal 
figuratively, the surface of the Republic, as far as copper mining 
is concerned, has scarcely been scratched. The copper-bearing 
zone, some thousand miles in length, extends from the State of 
Chihuahua south-eastward to that of Guerrero. Whilst copper- 
bearing, it contains also, as is well known, some of the richest silver 
mines in the world, as well as gold and lead, &c. Some exceed- 
ingly high-grade copper ores are found and worked, the metal 
generally occurring with silver. The mining laws are generally 
admitted to be the best in the world, and the acquisition of 
valuable tracts of ore-bearing land can be made for the mere cost, 
at first, of registry. There are vast areas waiting to be taken up 
sometimes containing extensive old workings and ‘‘dumps” of 
ore, where only the silver has been taken out, of many thousands 
of tons. Railway communication is rapidly extending all over the 
Republic. There is an unequalled field there for the investment 
of capital in the extraction and smelting or shipping of copper 
ores, and it is a matter for surprise that more British capital is 
not attracted there, especially in view of the excellent political 
conditions of the country, and its comparative nearness to Great 
Britain. Some little preliminary capital spent on intelligent 
prospecting in certain districts would give at first hand as valuable 
copper mines as those already in exploitation anywhere. Options 
can be taken upon already producing mines of great value, whose 
owners—native miners—have neither the energy nor capital to 
devolop them by modern methods or on a large scale. 

Newton Abbot, October 9th. REGINALD ENocK, C.E. 


RAILWAY SPEEDS. 


S1r,—There is a question I should very much like to ask in con- 
nection with this subject which has long perplexed me, viz., Why 
are railway statistics always reckoned in mileage and never on a 
time basis? Railways have only a certain number of hours in the 
day in which to earn money, but the rate paid per hour by the 
traveller does not seem to be taken into account. 

When I hire a cab, the cabman takes me to my destination as 
quickly as possible, in order that he may lose no time in getting 
another fare. IfI keep him waiting he charges me for the time. 
Whereas until recently it was, and is still with some companies, 
the custom to compel their third-class passengers to travel by 
slow trains. 

So long as the passenger holds a ticket he has the right to 
occupy the company’s earriages ; he has at least three of the eom- 


any’s servants directly waiting on him, and many others in- 

irectly ; and coal is being consumed on his account. So long as I 
occupy an hotel the hotel servants are at my service, but the 
longer I stop the more I have to pay. 

But the most important point in connection with a time basis is 
that the rate sag by the fast traveller is much higher than that 
paid by the slow. ‘Thus a third-class passenger by a fast train 
may, and does in many instances, pay a higher rate per hour 
than the first-class passenger by a slow train. For instance, 
assuming that the first-class fare is twice that of the third-class 
per mile—that is May the first-class is 2d. per mile and the 
third-class 1d—then if the third-class man travels sixty miles in the 
hour he pays the ns at the rate of 5s, per hour ; whereas 
a first-class passenger travelling at twenty-eight miles an hour only 
pays at the rate of 4s. 8d. per hour ; and the third-class passenger 

y_the slow train at 2s, 4d. per hour. 

But the fast train and its mea are free at the end of the hour 
to commence another journey, whereas the slow train is still 
occupied. That is to say, you get more than double the amount 
of work out of the high-speed stock that you do out of the slow, 
and all the time it is earning money at more than double the rate, 

October 9th. SHAREHOLDER. 


RAILWAY UNPUNCTUALITY. 


Sir,—In re your leading article of September 28th on ‘Railway 
Unpunctuality,” I desire to offer a few remarks, I have 
travelled in South and Central America and Mexico, in the 
United States considerably, over the Canadian Pacific, and 
I know a little of the French, Belgian, German, and Italian 
railways, hence I am not exactly an amateur as regards rail- 
way travel. I have spent all this year in England, much of the 
time in the west, and I have come to the same conclusion as your- 
self, that it is largely the personal element that is to blame for the 
trouble complained of. I 
have repeatedly noticed and 
called attention to the lo 
stoppages at the stations, 
have observed that the train 
waiting sometimes 
after all passengers and bag- 
gage are on board. I hon 
again and again estimated 
that in a journey of 34 or 4 
hours at least 30 or 40 minutes 
could be saved by cutting 
down the time allowed at 
stations, without increasing 
the running speed of the 
train. There seems a general 
slackness all round, as if time 
was of no importance, and if 
a strong capable traffic man 
would carefully overhaul 
affairs personally the web 
of journeys could be sensibly 
reduced and unpunctuality 
avoided. Iam writing now of 
the lines with good reputa- 
tions, happily having very 
little experience of the southern lines which appear to go 
from to worse, As a traveller, I venture to make some 
suggestions. A lot of time is lost collecting tickets. Introduce 
the American style car generally, so that a// tickets on all trains 
can be collected en route—don’t spoil a ‘corridor ” train by a com- 

rtment car in the middle of it. Put big sliding doors on your 

gage cars, so that baggage can be put in and out quickly. The 
average baggage car door is far too small. Have the baggage in 
the baggage car ready near the door when it arrives at the station 
it is intended for. 

These two reforms, and a smart overhauling of all the schedules 
by a practical man who was determined to cut down the wasted 
time at the stations, would work wonders, and bring our railways 
into line with the most advanced practice. Personally I see, apart 
from two or three trains here and there, very little advance in 
the last fifteen years. W. ANDREWS, 

‘*Wellswood,” Northgate, Lincoln, October 8th. 


THE LIGHTING OF ST, MICHAEL’S. 


Srr,—In your account of the lighting cf the village of St. 
Michael’s, Kent, with acetylene you state that, ‘‘at the outset 
some of the pipe-fitting work was not done quite satisfactorily, 
and we noticed a distinct odour of escaping acetylene in more 
than one place.” As we supplied the whole of the apparatus this 
statement is calculated to do us considerable hart, unless you 
allow us to announce that we did not do the pipe-laying and were 
not in any way responsible for the work. 

With practical experience of the acetylene industry, we must, 
too, take exception to the conclusion that calcium carbide is now 
produced in so pure a state that there is no longer any need for 
purifying the gas. We are glad to endorse the statement of the 
greater purity of the carbide, but it is still impossible to consume 
the gas indoors, with any degree of comfort, without efficient 
purification. 
THORN AND HODDLE ACETYLENE COMPANY, LIMITED 
1, Tothill-street, Westminster, (J. 'T. Peasgood, Secretary), 

October 4th, 


EARLY OIL GAS LIGHTING. 


Srr,—With reference to the interesting article on this subject in 
your issue of September 29th, I subjoin the following extract from 
the Chester Chronicle of May 4th, 1850:—‘‘ Mr. White’s patent gas, 
made from common resin and water, has succeeded admirably at 
Southport. The light is bright and clear, and the smell rather 
agreeably aromatic. The main street, a mile long, presents a tine 
—— when lighted at night.” 

r. Stephen White obtained patents, No. 11,654 of 1847, and 
No. 12,536 of 1849, for improvements in the manufacture of gas, 
consisting of making water gas—hydrogen and carbonic 
oxide—and mixing it with carburetted hydrogen, 7.¢., oil gas, pro- 
duced from oils, fats, or resin in the manner described in THE 
EnaIngeER. The above must be one of the latest examples of the 


use of such a gas. 
Chelsea, October 9th. W. B. Patey. 


GOODS ENGINES, SOUTH-EASTERN AND 
CHATHAM RAILWAY. 


WE give on page 371 an outside view, and on page 370 
a section of a goods engine, designed by Mr. Wainwright, 
Locomotive Superintendent of the joint railways, to meet 
the pressing demand for rolling stock. Some of the new 
engines have been built by Neilson, Reid, and Co., Glasgow, 
and some at the Ashford Works of the companies. The 
dimensions of the engines are given on the sectional draw- 
ing. About twenty of these locomotives have now been at 
work since last July, and are doing excellent service. 


Tue Turkish Government are said to have placed ‘an 
order with an American firm for 10,000 tons of rails. Several 
German firms tendered for the order, but the Americans offered 
them at about 20s, a ton less than the Germans, 
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RAILWAY MATTERS. 


Tae amalgamation of the Great Indian Peninsula and 
the Indian Midland Railways has been agreed upon. 


Tue Bengal Central Railway Company wishes to extend 
its line to Lohagara, twenty-three miles, at a cost of Rs. 29,56,000. 


Tue first of the Midland Railway Company’s new four- 
coupled express engines with Belpaire fire-box has been completed 
at Derby. 


Tue Great Northern Railway Company's Leen Valley 
extension is expected to be open for goods and mineral traffic 
about the middle of November. 


Mr. Bett, the present secretary of the Amalgamated 
Society of Railway Servants, has been elected one of the members 
of Parliament for Derby. Mr. Madison, the former secretary, has 
been rejected for Sheffield. 


Ir appears that the Governor of Ceylon is in advance 
of the times, and suggested electric traction for the Uda- 
Pussellawa Railway, but the consulting engineers reported against 
the novel proposal as a new-fangled idea. 


Tue lagging of the boiler of a Great Western engine 
which was attached to the Newport, Cardiff, and New Milford 
express corridor train caught fire on Monday. The train had to 
be pulled up at Slough, and a fresh engine substituted. 


TRAVELLING on underground railways is not unusually 
considered appetising, but we hear that the Central London Rail- 
way is an exception to this remark. Some travellers claim to have 
found that ozone exists in sufficient quantities in the tube to act as 
a valuable tonic, 


Tue Great Eastern Railway Company is credited with 
an intention to apply to Parliament next session for powers to 
construct an underground electric line to run under its present 
railway from Ilford to Liverpool-street. The new line would be 
about seven miles long. 


Tue first fatal accident which has occurred on the 
Central London Railway took place on Saturday afternoon, Asa 
train drew up at the Marble Arch Station, the conductor was 
missed, and a search being instituted his mutilated dead body 
was found lying across the rails. 


A LIGHT railway has been proposed between Blackburn 
and Burnley. The matter was discussed last week before two of 
the Light Railway Commissioners, the Earl of Jersey and Colonel 
Boughey, at Blackburn, and at the conclusion the Earl intimated 
that he —_: his colleague would recommend the scheme to the 

of 


A unk of railway is under consideration in Russia to 
connect Kherson with Nikolaiev. Kherson, formerly a town of 
importance, has dwindled and lost its prosperity from having been 
left without railway communication. In winter, when the 
Dnieper is frozen and the roads are bad, Kherson is often com- 
pletely isolated. 


Tue Russian Government have decided upon the intro- 
duction of specially cheap fares upon the Trans-Siberian Railway 
in order, says the Stockholm Dagblad, to encourage emigration to 
the country. A ticket from Russia to Tobolsk only costs 4s. 6d., 
and from Tobolsk to any station whatever in Siberia the fare is 
only 9s, Thus the tripper can cover about 6000 miles for a matter 
of 13s, 


A TELEGRAM from Taku to the Morning Post states 
that the railway is now in working order from Taku to Ysing- 
Tsun, It is under Russian control, and the names of stations are 
in Russian, As the Cantonese officials on the line to Kiu-chau 
have abandoned their posts, the Russians will probably advance 
and take over the control of the line, and then connect it with the 
Manchurian Railway. 


Tue Great Central Railway Company have decided to 
double their main line between Darnell and Woodhouse, near 
Sheffield, one of the busiest sections of the system. Sorting 
sidings are also to be constructed at Dunford Bridge, and a signal- 
box placed in the centre of Woodhead ‘Tunnel so as to make two 
block systems instead of one. By these means great facilities will 
be afforded for handling the increasing traffic. 


A RaILWay paper draws attention to the enormous 
amountstanding to the credit of the Londonand North-Western Rail- 
way Superanuation Fund Society in the books of thecompany, which 
on June 30th last was £1,114,288 19s. 4d., and pointed out that 
this sum at the rate of interest guaranteed by the company—4 per 
cent.—would produce an income of £44,571 per annum, which is 
far more than enough to meet any possible demands that may be 
made on the fund. 


Tue Imperial Government Railroads Department of 
Japan gave orders during last year to England and the United States 
for the following rail material, which is to be imported during 
the fiscal year ending March 31st, 1901 :—Locomotives and cars, 
£340,000 ; rails, 26,000 tons, £460,000 ; 100ft. bridge girders, 49spans, 
£148,000 ; 200ft. bridge girders, 11 spans, £50,000 ; other bridge 
girders, 7000 tons, £50,000. Most of the bridge girders and rails 
are being made in this country, while the firms of Neilson, Dubs, 
and Co, are named as the makers of all the locomotives, 


At the recent half-yearly meeting of the North British 
Railway Company, the chairman, Sir W. Laird, said that last year, 
at one station on this line, pers: | 100 tons of passengers’ luggage 
was dealt with in one day, while at another station a train was 
despatched consisting of nine passenger coaches and fourteen 
luggage vans, which were required for the luggage of the 
passengers in that train. In no case did the railway company get 
a penny for handling the luggage. The Scottish companies, acting 
in concert, had put in force regulations which had been more or 
less in abeyance, and the results had been beneficial, for the 
revenue had been secured, and the amount of luggage for 
passenger trains had been reduced. 


Tue Transvaal and Orange River Colonies authorities 
have requested the principal British railway companies to recom- 
mend for service on the railways clerks capable of undertaking the 
whole of the goods work at smaller stations, and also clerks with a 
knowledge of shorthand and Salaries will range from 
£10 to £11 2 month, and special local allowances to meet excep- 
tional cost in living will be made to those employed in the Trans- 
vaal. In reference to this notice the Colonial-office has notified 
that the Director of Military Railways in South Africa only desires 
to obtain about 100 men from this country, and that at his request 
arrangements have already been made with the leading railway 
companies to recommend suitable candidates from their staffs, 


Tue report of the Board of Trade on the accident which 
occurred at Inch Green, near Greenock, on May 13th has been 
issued. 1t was drawn up by Colonel Yorke. e circumstances 
are as follows :—A light engine, which was returning from Prince’s 
Pier, Greenock, to Glasgow, was, by an error of a signalman, 
turned off the main line into the Garvel Dock line. The driver, 
not noticing where he was going, continued to travel at a high 
speed until the engine reached the end of the line, where it dashed 
over the embankment into the mud of a tidal pool at the foot of 
the slope. The driver, fireman, and two other men on the engine 
were killed. Colonel Yorke says that although the signalman’s 
mistake was the origin of the accident, he was not altogether 
responsible, and that want of care and vigilance on the part of the 
driver and fireman were the direct cause, 


NOTES AND MEMORANDA. 


Tue Argentine Government proposes to establish 
technical schools in ten of the fourteen provinces-in the country. 


THE gross output of coal in New Zealand for the year 
ending December 31st, 1899, was 975,234 tons, being an increase 
of 68,201 tons as compared with the previous year. 


Durine the month of August 8645 vessels, measuring 
420,145 register tons net, used the North Sea and Baltic Canal, 
against 2665 ships and 330,864 tons in A t, 1899. The canal 
dues collected, after deduction of the Elbe pilotage money, 
amounted to 201,333 marks, against 171,785 marks. 


Or open-hearth steel produced in the United States 
last year 2,113,832 tons were made by the basic process and 
880,810 tons by the acid process, e total was therefore 
2,994,642 metric tons, of which 70°6 per cent. was basic steel. 
Since 1897 the production by the latter process has doubled, 


3607 vessels with 221,000 passengers passed through the 
Suez Canal in 1899, the aggregate net tonnage being 9,895,000 tons. 
Of these, 2726 were merchant ships, 736 mail steamers, and 145 war- 
ships and transports. In 1898 the total number was 3503, with a 
tonnage of 9,238,000 tons. The transit receipts have risen from 
£3,553,940 in 1898, to £3,804,940 in 1899, 


Ir is well known that neither the gold nor silver 
coinage of the realm is pure, but few people are aware of the 
exact composition of the alloys employed. The metal alloyed with 
the gold and silver is copper. e standard for gold is 916°6 
parts of gold per 1000, and 83°4 parts of copper, or 22 carat. The 
standard for silver is 925 parts per 1000, and 75 of copper. 


Two new steamers for the Norddeutscher Lloyd have, 
it is reported, been ordered to be built by the Stettin Vulcan Com- 

ny, and will be named the Kronprinz Wilhelm and the Kaiser 

ilhelm II, The last-named is intended to be ‘‘the largest and 
swiftest boat existing ;” she is to be 707ft. long, and 72ft. beam. 
Her engines will be of 38 horse-power, and her speed 24 knots, 


Durine the recent long-range firing by the battleships 
and cruisers of the Mediterranean fleet the shooting from most of 
the ships was extremely good, and in some cases excellent. A 
target 15ft. in height by 30ft. in length presents but a small mark 
at ranges between 4000 and 7000 yards ; yet the Cesar is credited 
with sixteen hits, or probable hits, out of forty-three shots, and 
the cruiser Isis with twenty hits out of forty-four shots, 


THE Department of Mines of New South Wales has 
issued its report for last year. The total production of coal 
for the year was 494,000 tons, valued at £175,715, an increase of 
85,978 tons in quantity, and £25,737 in value, over the preceding 
year. The contributions of the three active coalfields were :— 
Ipswich, 373,655 tons, valued at £127,305; Wide Bay, 111,414 tons, 
valued at £40,597 ; and Clermont, 8940 tons, valued at £7813. 


A pIscoverY of coal by Mr. Dunstan, the assistant 
geological surveyor, has been reported from Brisbane. Mr. Dun- 
stan is said to have found in the neighbourhood of the Dawson 
and Mackenzie rivers a large extent of coal-bearing country. 
The coal in the vicinity is anthracitic. For marine purposes it is 
said to be especially valuable, being high in fixed carbon, though 
useless for gas. It is believed that the area of country which is 
coal-bearing is at least 5000 square miles. 


THE maximum draught of water allowed for vessels 
passing through the Suez Canal is 25ft. Zin. Of the 3607 vessels 
entered in 1899, 2125 drew less than 23ft., and as many as 586 
drew more than 24ft. 7in. The mean duration of e for all 
vessels through the canal last year was 18 hours minutes, as 
compared with 18 hours 2 minutes in 1898, This slight difference 
was due to quarantine, the general effective rate of transit having 
in no way lessened, namely, 15 hours and 42 minutes, 


THE new German cruiser Amazona, which was recently 
hed with cc able écldt is the first of the six new warships 
which are to be launched this year. She is 100 metres long, 
11°8 metres wide, and 5 metres in depth. She has a displacement 
of 2650 tons, and her engines are horse-power. The twin 
screws give a velocity of 20 knots an hour. She is armed with 
10°5 quick-firing guns, eighteen machine guns, and two torpedo 
tubes, and carries 210 men. Her armour is 50 millimetres thick. 


Tue Island of Formosa now practically controls the 
camphor supply of the world, The annual production in Japan 
has decreased to 300,000 lb.; that of China has never exceeded 
220,000 lb., while the supply from Formosa has increased yearly, 
and on the average of the last four years was about six million 
pounds. The Government has, therefore, taken the production 
under its own control and made the sale a monopoly, in order to 
increase the revenue and have a better supervision over the cam- 
phor forests, 


PractTIcatty all the steel rails rolled in the United 
States are made of Bessemer steel. The total production of all 
kinds of rails in the United States for 1899 amounted to 2,272,700 
- ae tons ; of this only 523 tons were open-hearth steel rails pro- 

uced in Pennsylvania and Alabama, and 1592 tons were iron 
rails, Bessemer steel is used in but a small proportion of the 
castings, axles, and forgings made in the United States. The pro- 
duction of Bessemer steel castings in 1899 was only 3939 gross 
tons, including the product of one Roberts-Bessemer plant and 
four Tropenas- Bessemer plants. 


Tue penetration in the Simplon Tunnel at the end of 
June had reached 18,456ft., and the entirely completed portion 
was 10,500ft. long. The temperature of the rock at a distance of 
7194ft. from the southern end was 92 deg. Fah., while 10,464ft. 
from the northern end it was 80 deg. It is calculated that 
at the centre of the tunnel the heat due to the thickness of the 
superincumbent rock, will be 109 deg., which would be in- 
sufferable to the workmen but for abundant ventilation with cooler 
air, At the end of August the aggregate penetration was 20,231ft. 
The number of workmen employed is on the Swiss side, and 
2500 on the Italian side. 


Tue Water Committee of the London County Council 
have compiled some figures relating to the flow of water in the 
Thames to show the extent to which it has been reduced by the 
water companies. The data shows the flow from May to December 
in each of the years 1898 and 1899 compared with the average flow 
over a period of seventeen years, From these figures it appears 
that, while the average daily flow in September over the period of 
seventeen years" had been 491,500,000 gallons, that in September, 
1898, was only 213,400,000 gallons, and whilst the average in 
August had been 472,900,000 gallons, the flow in August, 1899, 
was only 231,100,000 gallons. 


Tue total amount of sewage treated at the sewage works 
of the London County Council during the year was 
79,382,570,830 gallons, and the weight of sludge sent out to sea 

288,000 tons. From the address of the chairman, Mr. Dickinson, 
we gather three interesting facts regarding the sewage treatment, 
viz :—That, although the quantity of sewage increases every year, 
the actual expenditure of the Committee upon maintenance was 
£5000 less than in the preceding twelve months, e second 
notable fact is that a given number of gallons of sewage has pro- 
duced a less weight of sludge this year than they did last year, 
showing that the methods of precipitation are improving and that 
water which formerly had to be carried out to sea at t cost 
now ran into the mes at the outfalls. The third fact is that 
the effluent flowing into the river is now highly satisfactory, and the 
eondition of the Thames was becoming better every year: 


MISCELLANEA. 


Art the meeting of the London County Council held on 
Tuesday last the recommendation of the Improvements Committee 
for the widening of Piccadilly, between Hyde Park Corner and 
Walsingham House, at a cost of £30,000, was adopted. 


Tue James Watt anniversary lecture, to be delivered 
in Greenock in January next, is to be on the subject of ‘‘ The 
Tides,” the lecturer on this occasion being Professor Andrew Gray, 
LL.D., F.R.S., who succeeded Lord Kelvin in the chair of Natural 
Philosophy in Glasgow University. 


Ir is paogenet to hold a naval and military exhibition 
on a large scale at the Crystal Palace next year in connection with 
a scheme whereby the leading charitable institutions of the two 
services will substantially benefit. Apart from the attractive 
nature of the exhibition, the method of raising money for the 
charities concerned is to be entirely novel. 


Tue Chester Town Council on Wednesday resolved to 
apply to Parliament for an Act empowering them to take over the 
Chester tramway undertaking, to adapt it for mechanical traction, 
and to extend the system beyond the borough boundaries. ‘lhe 
price paid by the Council to the tramway company is £18,300, 
and the rolling stock is taken at a valuation. 


A BRITISH steamer has just landed a cargo of 4534 
tons of American coal at Havre for a local coal company, and 
another boat of the same tonnage is bringing another similar cargo 
from Philadelphia to this port for the same firm. The Chargeurs 
Réunis Shipping Company, of Havre, has also received a large 
cargo of American for use on their steamers, 


Ir is reported from Pittsburg that the Carnegie Steel 
Company has chartered eight large British ‘Transatlantic steamers 
for a year, and it is most probable that during the winter 
eight boats from the Great Lakes, of the new type for lake and 
ocean traffic combined, will be put into the Transatlantic service. 
Orders have been placed for building sixteen more boats of this 
type. 

Durine the trial of the torpedo gunboat Speedwell last 
week in the Channel, it was discovered that all six of the con- 
necting bolts of the starboard engine and three of the connecting 
bolts of the port engine were smashed. Steam was at once shut 
off, and it is regarded as fortunate that the discovery was made in 
— = — a possibly serious disaster. New bolts have now 

n fitted, 


A peEspatcH has been received at the Foreign-office 
from her Majesty’s Consul-General at Christiania, reporting that « 
new factory for the manufacture of calcium carbide has been 
erected in Meraker in the northern district of Trondhjem, and 
will commence working very soon. The factory is constructed to 
yield some 2500 tons of calcium carbide per annum, and will 
employ about ninety hands, The machinery has been obtained 
from continental firms. 


A LENGTHY report on the electric lighting of the town 
and burgh of Ayr, drawn up by Mr. W. A. Chamin, electrical 
engineer to the Glasgow Corporation, was read and approved of 
by the Ayr Town Council on Monday last. The report recom- 
mends the change of system of supply from high-tension to low- 
tension continuous current with a three-wire system. The cost of 
the change, which was agreed to, together with certain additions 
to plant, is estimated at £12,000, 


Tue recent increase in the cost of coal all over the 
world has led to the development of the coal mines in Spain, 
although insufficient means of tra rt threaten to paralyse the 
trade in those provinces where extensive beds of coal exist. Spain 
consumed in 1499 4,609,520 metric tons of coal and coke, of which 
only about 40 per cent. was imported, chiefly from England. The 
—— of native fuel has increased every year since 1896. Most 

f the coal mines in Spain are worked with Spanish capital. 


THE acute stage of the bicycle fashion in Siam seems 
to have now passed away, but the bicycle has attained a i 
position in the domestic economy of the country, and there will 

robably be a constant though more moderate demand for it. The 
imports for the year just closed amounted to £17,546. Imports 
from Singapore were £7674 ; from the United States, £4850 ; and 
from England direct £2816. The American bicycle was the most 
popular, but there were in use a fair number of machines from 
some of the best British firms. 


Tue Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul at Rosario, stating that 
tenders are invited by the Argentine Government, to be received 
not later than April 10th next at the Argentine Legation in London, 
or May 10th at the Ministry of Public Works at Buenos Ayres, for 
the construction of harbour works at Rosario. Such iculars as 
have been received may be examined on personal application at the 
Commercial Department of the Foreign-office any day between the 
hours of 11 a.m, and 5 p.m. 


To prevent a recurrence of last year’s coal famine at 
Odessa, the Minister of Finance has ordered the establishment of 
coal depdts at all important towns and ports. Steps will also be 
taken to extend the network of railways in the mining districts, and 
a closer surveillance will be exercised over the working cf the mines. 
For lack of means mine owners, in many instances, have worked 
the upper strata only and produced coal of a low — for which 
high prices were demanded and artificially maintained. 252,278 
ba! = Russian coal were brought to Odessa in 1899 and 306,210 tons 
in 


TE German naval authorities have been making some 
experiments with tubular boilers for the last few years, According 
to the Berlin correspondent of the Standard, the Niclausse boiler 
proved rather a failure. The Freya, which was fitted with it, 
made only 18 knots an hour. The German authorities seem now 
to prefer the so-called Richard Schulz boiler, a modified Thorny- 
croft, and have ordered it for the new battleships now in course of 
construction. The other boilers used in the German navy are the 
Diirr, with which the older battleships, like the Baden, Sachsen, 
&c., have been fitted, and the Thornycroft, used in several of the 
more recent battleships, 


An electric light and power station was opened this 
week in Poplar. It has been built by the Poplar Board of Works ata 
cost of £100,000, which sum was borrowed from the London County 
Council. The three-wire system has been adopted. The supply 
will be that of maximum demand both for lighting and power. at 
the rate of 5d., 4d., and 3d. for the former, and 3d. and 14d. for 
the latter. There are 67 miles of streets in the district and 30 miles 
of mains have been laid down. For street lighting 195 arc lam 
have been placed in position. Nearly 700 other street lamps will 
fitted with the incandescent bulbs as the works develop. Alread 
the Board has been asked to supply current to 4000 8-candle 
power lamps and for 46 horse-power for trade purposes. 


In connection with a conversazione which is bein 
organised by the Council of the Institution of ineers 
Shipbuilders in Scotland, to be held on the evening of November 
Ond in the St, Andrew’s Halls, Glasgow, there will be, in the 
Berkeley Hall adjoining, an exhibition of models, —o 
es and apparatus relating to engineering and ship- 

ilding—contributions to which are being invited by the Council 
—and throughout the evening there will be cinematograph dis- 
plays and short lectures on et —_— The opening 
meeting of the forty-fourth session of this iety—which now 
numbers all told 1230 membership—takes place on the 28rd inst., 
at which the president, Mr, Robert Caird, LL,D,, will deliver 
his opening address, 
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REPLIES. 


J. B.—Blast furnace slag bricks and slag wool can be obtained from 
Walker, Maynard, and Co., Limited, Coatham Ironworks, Redcar. 

R. M. D. R. (Eastbourne).—There are the Royal College of Mines, South 
Kensington, and the Camborne Mining School in Cornwall ; the latter 
is a particularly practical institution. 

8. J. W. (New Swindon).—The Parsons turbine has not been recently de- 
scribed in any detail anywhere, although the inventor has read and 
spoken about it many times. The Laval steam turbine was described 
in detail in Tuk EnoingeEr, June 15th last. 

W. A. S. B. (Montague-square).—The paper on “ Romney Marsh” was 
read by Mr. A. H. Case before the British Association, and it is possible 

you = be able to get a oar from the Secretary, Burlington House, 

Piccadilly. You will find the whole subject of coast protection — 
fully discussed in a series of seven articles published in vol. lxxxvii. 
of THE ENGINEER. 

H. R. anv Co. (London).—The Field tubes will work very well provided 
they are properly fitted. The internal tubes must not be too large, 
nor any of the tubes more than about 24 diaiaeters long. Neither this 
nor any other boiler will give satisfaction unless the water is clean. 
For road locomotives care must be taken that the inside tubes cannot 
jump up and down or be partly thrown out of the outer tube by jolt- 
ing, but this is easily prevented. 

J. G. (Huntingdon).—The centrifugal railway is a very old invention, It 
was shown in the Rotunda, in Dublin, about the year 1845, when a 
species of scientific exhibition was given; a file was cut in two bya 
disc of soft iron ; the effects of ‘‘ laughing gas”—nitrous oxide—were 
demonstrated on members of the audience. The rings of the railway 
were about 20ft. in diameter, two side by side forming a spiral. The 
whole exhibition was very attractive and well carried out. 

G. F. H. (St. James).—The address of the Civil and Mechanical Engi- 
neers’ Society is 8, Victoria-street, Westminster; of the Society of 
Engineers, 17, Victoria-street ; of the Junior Engineers, the Secretary, 
Mr. W. T. Dunn, 47, Fentiman-road, 8.W.; of the Iron and Steel Insti- 
tute, 28, Victoria-street ; and of the Institute of Marine Engineers, 58, 
Romford-road, Stratford. There are, of course, a number of provincial 
societies, but we presume you do not want the addresses of them. 

J. D. B. (Plymouth).—The Russian cruiser Waryag, constructed by 
Cramp, Philadelphia, has passed through her trials most successfully. 
She has attained a speed of 23-25 knots, running for twelve hours in a 
rough sea. She is fitted with Niclausse boilers. According to the 
Temps, two enormous steamships, each with a displacement of 30,000 
tons, and 30,000 horse-power, are to be built in the United States for 
the Pucific trade. These will be fitted with the same type of boiler. 


MEETINGS NEXT WEEK. 


BritisH INSTITUTION OF DRAUGHTSMEN (MANCHESTER Brancu).—Satur- 
day, October 18th, at 8 p.m., at the Deansgate Hotel. Paper, ‘A Few 
Points on Corliss Valve Engines and Gears,” by Mr. G. E. Windcler, 
Member. 

Tue INSTITUTION OF MINING AND MRTALLURGY, LoNDON.—Wednesday, 
October 17th, at 8 p.m., at the Geological Museum, Jermyn-street, S.W. 
Papers, ‘The Principles of Mining Law,” by Mr. Charles J. Alford, M. 
Inst. M.M.; ‘‘ New South Wales Mining Law,” by Mr. C. G. Warnford 
Lock, M. Inst. M.M. 


DEATHS. 

On the 5th inst., at Henley House, Grove-road, Surbiton, Joun Strapp, 
M.L.C.E., in his seventy-eighth year. 

On the 6th inst., at Wellbury, Woking, Burrovenes Dickie KersHaw, 
C.E., second son of the late Samuel Kershaw, of Stoke Newington, aged 
seventy years. 

On the 10th inst., at his residence, Acacia Villa, Queen Elizabeth Walk, 
Stoke Newington, Jamzs DonNITHORNE THoMas, M.I.C.E., M.I.M.E., in 
his fifty-eighth year. 
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A NEW THEORY OF THE STEAM ENGINE. 


WE have repeatedly stuted that there is no satisfac- 
tory theory extant of the steam engine as itis. There is 
a theory of a steam engine which is. very complete and 
convincing; but the steam engine with which it has to 
do has little in common with the machine which does the 
world’s work. It is only necessary to postulate certain 
conditions, and to make a few assumptions, and the 
theory can be deduced by anyone with a ‘moderate 
acquaintance with the science of thermodynamics. The 
results of the application of the theory in practice are 
for the most part absurdly inaccurate ; in fact, the theory 
is falsified at every step. The difficulty of framing a 
true theory is very great; but it will never be overcome 
until each of all the factors at work has its own true 
value given it. The mistake made mainly lies in 
the assumption that steam is in some way or other 
an imperfect kind of gas, and ought to behave like 
a gas, some allowance being made for its imper- 
fections. The truth is that saturated steam is not a 
gas at all, but an exceedingly unstable fluid, within 
which forces operate which do not exist in any shape 
or way in the permanent gases, and for the elimination 
of which steam must be superheated and converted into 
what Rankine termed “ steam gas.”’ What goes on in 
the inside of a steam engine cylinder is very imperfectly 
understood, in spite of the very definite statements on 
the subject made by most authorities.. We have in the 
steam engine to deal with very complex heat and energy 
relations existing between the working fluid and the 
metal of the cylinder and its appurtenances. The laws 
determining the action of steam in a perfectly non- 
conducting cylinder are by no means clear, whatever 
may be said to the contrary; and confusion worse con- 
founded takes place the moment we have to mix up the 
effect of the metal with the other conditions which 
obtain. It is all to no purpose that writers on thermo- 
dynamics make particular statements. Their accuracy is 
never borne out in practice, and, as we have recently 


urged, there is no better means of securing economy 
than was embodied in Watt’s practice of keeping the 
cylinder as hot as possible, and expanding the steam as 
much as it would bear. 

To the veteran engineer Commodore Benjamin Isher- 
wood we are indebted for what is to all intents and 
— a new theory of the steam engine, in so far at 
east as what takes place in a cylinder isconcerned. Our 
younger readers will do well to remember that to Isher- 
wood the world is already indebted for the first complete 
statement ever made of the phenomena occurring in a 
steam engine. The honour has also been claimed for 
the late D. K. Clark, and with some justice. But 
Clark’s statement took the form of a general hypothesis, 
advanced in a few words; while Isherwood’s formed the 
subject of a splendid treatise supported by numerous 
experiments, and constituting a grave indirect indictment 
of the teachings of his predecessors. With Isherwood 
originated the discovery of initial cylinder condensation, 
as the words are now understood ; and he was the first 
to explain why there was an. economical limit to the ratio 
of expansion. The words of a man of such eminent 
reputation are entitled to respect, and, while we are not 
prepared to accept his recent propositions as true without 
further consideration, it seems to us to be difficult to see 
in what way his new theory is erroneous or contrary to 
facts. It is contained in a contribution to No. 3, vol. xii., 
of the Journal of the American Society of Naval Engi- 
neers, entitled ‘‘On the Compression of Back-pressure 
Steam into the Waste Space of Cylinders,” and is a reply 
to certain arguments advanced by Mr. Ball in a previous 
issue of the Jowrnal. With Mr. Ball it is, however, un- 
necessary to concern ourselves. Commodore Isherwood’s 
reasoning is of general application, and admits of being 
stated, in substance at all events, more shortly than he has 
stated it. His first proposition is that compression can 
in no way promote economy. It has been maintained 
from the days of Rankine down, that by compressing up to 
the initial pressure clearance can be wholly eliminated, and 
a corresponding economy effected. Itis, of course, admitted 
that the smaller the clearance space the better, and no 
clearance would be best of all. Compression appears to 
be an excellent way of compensating for those necessary 
conditions of structure in a real engine, which render it 
impossible to reduce clearance lower than about 4 per 
cent. of the total volume of the space swept out by the 
piston. Commodore Isherwood says in plain terms that, 
in the first place, it is a physical impossibility to raise 
the pressure of compression to the initial pressure; and 
in the second place, that even if it were possible, it would 
have no effect whatever on the efficiency of the steam ; 
_ he quotes Dwelshauvers-Dery as an authority on his 
side. 
wood, “be worked at the same speed of piston with 
different degrees of compression, with the same measure 
of expansion for the steam, with the same back pres- 
sure against the piston, exclusive of the compression, 
and with the same average indicated pressure upon 
the piston, then the economic result, as far as relation 
of pressure produced to steam expended goes, will be 
exactly the same, be the degree of compression what it 
may, or be there no compression.’””’ We may add here 
that the results of careful experiments coming within our 
own knowledge substantiate the accuracy of the conclu- 
sion that compression does not affect efficiency in any 
way. “Racing” portable engines, both compound and 
simple, have been tested with varying amounts of com- 
pression, and the best results have been got when there 
was none. There is a mechanical advantage in prevent- 
ing kngck, the value of which is fully recognised by 
Commodore Isherwood, but this has nothing whatever to 
do with economical efficiency. 

At first sight it appears that the statement that com- 
pression cannot raise pressure to the initial pressure must 
be erroneous. Assuming that steam is more or less of a 
gas, it is obviously wrong, and besides, indicator cards ap- 
pear to contradictit. On this point, however, Commodore 
Isherwood is positive, and has good reason to be positive. 
Dealing first with indicator cards, he states that the 
pencil never can show, unless special precautions are 
taken, when the rise of the pencil by compression stops 
and that due to admission begins. If suitable means are 
used, the indicator card substantiates his statements. 
But this is not all. We now get the first intimation of 
the new theory. It has long been known that, provided 
a certain percentage of water is present in the cylinder, 
compression beyond a certain degree merely means the 
liquefaction of the steam. But Mr. Isherwood goes on to 
show that this liquefaction by augmented pressure must 
always take place. That, in short, it is wholly insepar- 
able from the working conditions of a real steam engine. 
It would not be possible to give within the limits avail- 
able here the whole argument advanced by Commodore 


Isherwood. We may say, however, that he maintains © 


that under no conceivable circumstances—in, of course, 
a cylinder receiving no heat from external sources—can 
re-evaporation take place during the expansion of steam, 
simply because there is no heat available to produce that 
re-evaporation, the temperature of the metal in contact 
with the steam being really lower than that of the ex- 
panding steam, which is slightly superheated. ‘The 
pressure of this expanding steam is really greater than 
the normal pressure due to the temperature of the me 
of the cylinder, because it is superheated, and has the 
additional pressure due to superheating.” The whole of 
the re-evaporation takes place during the exhaust stroke. 
It may be asked, then, how are we to explain the apparent 
rise in pressure towards the end of the exhaust—the 
fattening of the toe of the indicator card? The answer is 
that this is due to the heat taken up from the metal of 
the cylinder by the steam, “‘ consequently the case of the 
expanding steam is that of a natural gas expanding at 
constant temperature, a result of which is that the expan- 
sion curve is the Mariotte curve very nearly, a fact con- 
firmed by every indicator diagram ever taken from the 
cylinders of steam engines using steam expansively.” 
e explanation of why steam liquefies when compressed 


‘Tf the same engine,’’ says Commodore Isher-. 


GERMANY.—AsHER anv Co., 5, Unter den Linden, Berlin. i 
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is too long to be given here. It is quite consistent, we 
may say, with facts and theory. 

We come now to the statement which constitutes in 
itself a new theory of the steam engine, and cannot fail 
to evoke criticism. We give Commodore Isherwood’s 
own words :—‘ I will state here, and for the first time in 
the literature of steam engineering, that the sole cause 
of the liquefaction of steam in working cylinders— 
cylinder condensation as it is usually termed—is the 
expansive use of the steam. When the steam is used 
without expansion there will be no steam liquefaction in 
the cylinder, but just in proportion to the measure of 
expansion with which the steam is used will the lique- 
faction be. A pound weight of steam of a given pressure 
used with a given measure of expansion will produce 
the same amount of steam liquefaction in a cylinder, be 
the dimensions and proportions of the cylinder what 
they may, and be the reciprocating speed of the piston 
what it may. This I regard as the most important 
generalisation ever made in relation to the behaviour of 
steam in working cylinders. That a part of the steam 
entering a working cylinder was liquefied therein, has 
been known as an unexplained fact from the days of 
James Watt; the true explanation—the cause—is now 
given for the first time—namely, the superheating of the 
expanding steam at the expense of heat in the metal of 
the cylinder, which heat has to be restored to the metal 
from the latent heat of the entering steam at the suc- 
ceeding stroke of the piston, no work being at any time 
obtained from this heat.” This means that no such 
thing as true adiabatic expansion can take place in the 
iron cylinder of a real steam engine. 

This is an explicit repudiation of the theory that a 
portion of the steam must be liquefied in the perform- 
ance of work, a view supported by general thermo- 
dynamics, but not by any means accepted as invariably 
sound of the steam engine. Commodore Isherwood 
makes the metal of the cylinder play a more important 

rt than ever. On one point we must join issue with 

im, namely, that no qauk whatawer is got from the re- 
stored heat. If that is expended in superheating the 
steam, and making it behave like a permanent gas, then 
it certainly must do work. Furthermore, the whole 
statement which we have quoted sets at naught the 
theory that if steam e ds without doing work it must 
be slightly superheated. But the contradiction is only 
apparent, because Commodore Isherwood is continually 
referring to the action of the metal of the cylinder, and 
the internal molecular work which is peculiar to saturated 
steam, and does not exist at all in the case of permanent 
gases. ‘As the expanding steam does both internal and 
external work as it expands, it would be in the saturated 
state throughout the entire expansion did it not receive 
heat from the metal of the cylinder.” 

If Commodore Isherwood is right we are furnished with 
a clue to the meaning of some phenomena imperfectly 
understood now. We begin,. for instance, to see why it 
is that the high-pressure cylinders of triple-expansion 
engines work so wet. On the other hand, it is not easy 
to explain peculiarities met with in compound engine 
diagrams on the grounds supplied by Commodore Isher- 
wood. His proposals are startling; they require and 
deserve careful examination and discussion, and while 
we are willing to accept them tentatively as sound, we 
prefer to reserve our final verdict until we have had more 
time for consideration. Some of his statements appar- 
ently involve contradictions. These will possibly be 
cleared up in future contributions from his pen. 


IRON AND STEEL PROFITS. 


British ironmasters,” said Sir Benjamin Hingley, 
recently, ‘‘are thoroughly entitled to the present two 
years’ revival, considering the five to seven years’ depres- 
sion preceding.” Very few men will be found to contest 
this point, for, as a general proposition, even English 
ironworks may claim the right to live and to earn for 
their proprietors a fair average return on the capital sunk 
in them; and everyone who knows anything at all of the 
trade will realise, without any particular emphasis on our 
part, that the effects of a series of lean years take a deal 
of making up, and that two years of real activity do not 
go very far in the way of compensation. If proof were 
required of this, it might be found in the fact that the 
average dividend—which is the best test of prosperity— 
of the good and the bad years is anything but handsome 
—not to be mentioned in the same breath, for instance, 
with the average distribution in the banking business, 
and appreciably lower, so far as one is able to find out, 
than in the textile manufacturing industry. Particular 
establishments engaged in the production of specialities 
for use in war and—less frequently—in peace are generally 
able to maintain dividends at a good and even high level 
by the aid of well-nurtured reserve funds. But they are 
exceptions, and their results sometimes have the effect of 
making trade conditions as a whole look more satis- 
factory to the uninitiated than they are in reality. Itisa 
mistake to assume, because Armstrong, Whitworth, 
and Co. go on paying 20 per cent., that the whole 
iron trade of the country is in a similar condition 
of rollicking prosperity. Bolckow, Vaughan, and Co. 
is a better exemplar. At the beginning of the 
nineties it paid 6 per cent.; then for four years the 
dividend was no more than 2} per cent. For 1895 
it paid 3 per cent., and for each of the next three years 
5 per cent. Last year the distribution was at the rate of 
8 per cent., and it seems probable that more will be paid 
for the current year, because it is during this year that 
high-water mark has been reached. If we put the next 
dividend down at 10 per cent., we have an average for the 
decade of a fraction over 4} per cent.—surely not an ex- 
travagant return. It might even be argued that Bolckow, 
Vaughan, and Co. is not the most typical case which could 
have been adduced, because it is an old-established busi- 
ness, well managed, and more influential than the general 
run of ironworks. There would be something in the 
contention, but we have chosen this one firm in order not 


to overstate the case. Probably 4 per cent. is above 
rather than below the average for the whole country over 
a series of eight to ten years, and the cotton and woollen 
trades can, we believe, + of a good 2 per cent. more, 
while it would be easy to enumerate other branches of 
production in which from 8 per cent. upwards is the 
average. 

This relatively low return should be kept well in mind 
in connection with the run of luck which English iron- 
masters have enjoyed for the past couple of years. There 
are other points. The iron situation, as it concerns the 
makers themselves, apart from the operators at Glasgow, 
Middlesbrough and other centres, is genuine, and is 
virtually free from any of the artificial elements which 
have been created in the coal trade. That is to say, the 
revival which followed upon the big strike in South 
Wales filled the order books of both pig iron producers 
and makers of finished goods; and while the latter have 
had to complain of few flies in the ointment, the former 
have, perhaps, come out best because of the abnormal 
demands upon them for raw material, the inadequacy of 
their furnaces to meet these demands promptly, the 
heavy and continuous purchases of Germany and other 
continental countries, and the absence of competition 
from America in pig iron in consequence of the activity 
in that country. Conditions have been modified of 
late, and with pig iron offering from: the United 
States, it is very doubtful if even a great revival 
in the late autumn will place our ironmasters back 
again in the happy position which they enjoyed down to 
the earlier months of this year. Somuch the more reason 
why they should not be begrudged the good time they 
have had, especially as it has not been marked by 
excesses, and has not involved hardship to the dependent 
and allied interests. Some of the results are sufficiently 
striking. The Consett Iron Company reports a profit for 
the past year of £672,585, compared with £433,900 for 
the preceding twelve months; Pease and Partners report 
£367,358, against £146,080 ; Bolckow, Vaughan, and Co., 
£530,491, against £272,604 ; the Ebbw Vale Steel, Coal, 
and Iron Company, £252,468 against £64,820; the 
Sheepbridge Coal and Iron Company, £210,679, against 
£84,198; the Pearson and Knowles Coal and Iron Com- 
pany, £131,270, against £75,752; and the Tredegar Iron 
and Coal Company, £104,816, against £30,352 ; while the 
Weardale Steel Company has signalised its new lease of 
life by earning a net profit of £247,990 in the year. 
Quite naturally, these good results are reflected in in- 
creased dividends. Pease and Partners, Pearson and 
Knowles, and the Sheepbridge Company have doubled their 
dividends ; the Consett Company distributes 37} per cent., 
compared with 83} per cent. in 1899; and the Ebbw Vale 
and Tredegar companies show recovery from the effects of 
the South Wales strike, the former’s 6 per cent. com- 
paring with 1} per cent. last year, and the latter’s 10 per 
cent. with nil. These increased dividends furnish com- 
pensation for periods of poor business, and help to bring 
up the average to a fair thing. High coal prices have 
contributed largely to make them possible, but neither in 
coal nor in iron are present quotations likely to be kept 
up indefinitely, and it is a very satisfactory feature to 
note that the various companies have not distributed any- 
thing like the whole of their available profits, but have, 
on the contrary, placed substantial proportions aside for 
the purpose of equalising dividends in more normal 
years, and more particularly for the purpose of im- 
proving their material condition in view of the 
strength of foreign competition. This is, in fact, one of 
the best developments of the situation. There can be no 
doubt, as we have pointed out time after time in these 
columns, that if we ate not to be beaten in the race for 
foreign markets by the excellently equipped workshops of 
the United States, we must bring our industrial methods 
into line with those of America. The profits of the under- 
takings mentioned above seem very large, no doubt, but 
when we consider the enormous capital outlay and the 
necessity of constant expenditure in order to keep the 
works abreast of the march of improvement, they are 
nothing out of the way. In the report of the Consett 
Company we read :—‘ Previous reports have informed 
you that a considerable reconstruction of your blast 
furnaces and their adjuncts must be undertaken in order 
that Consett may not fall behind competing establish- 
ments in America or the Continent of Europe, and in this 
country, and the same statement must now be made in 
regard to the steelworks. Hence the further consider- 
able provision of funds for this purpose and the enlarge- 
ment of the title of the fund.” This company has placed 
£150,000 to the credit of various reserve funds, and carries 
forward as much as £134,000. Pease and Partners have 
placed £100,000 to reserve; and out of the twelve months’ 
earnings Bolckow, Vaughan, and Co. have purchased 
property and plant to the value of £265,000 —all with the 
idea of making their undertaking thoroughly efficient and 
the processes of manufacture as economical as possible in 
view of the advances of our rivals. We are glad to see 
that other companies are making provision towards the 
same end, and that the movement for the acquisition of 
foreign supplies of ore is spreading. The Consett Com- 
pany has already proved the value of the hematite mines 
at Orconera, and the Coltness, and Millom, and Arkam 
Companies of their recent purchase of the Alquife 
mines, and others would benefit in equal degree if 
they were to follow this policy, for it would assure them 
of ore requirements at low prices and independent of 
market fluctuations. This is only a part of the change of 
attitude necessitated by foreign encroachments, but it is 
a not unimportant part, and if it is consistently followed, 
and if our shops are careful to adopt the best processes 
and in other ways to reduce cost and increase efficiency, 
we need have little fear for the future of our iron and 
steel trades. We do not believe that Englishmen are 
inferior in any particular to Americans or Germans, or 
any other people. These others have been compelled to 
shift and exercise their ingenuity in order to make pro- 

ress, while we have been lulled into carelessness by a 
ong period of undeniable supremacy, and have paid little 


heed to what others have been doing. It is to be hoped 
we have awakened to the reality of the danger. 


SIMPLICITY AND COMPLICATION. 


Is there virtue in sweet simplicity or is there not? Is 
complication truly a defect? Have engineers arrived at 
a@ unanimous answer? There are a few common-sense 

rinciples which apparently ought to guide those who 
srs, machinery of all kinds. Yet it is noteworthy 
that not much importance seems to be attached to these 
principles, and their value is certainly seldom appreciated 
as it ought to be. One of these principles may be tersely 
stated in the following words :—Never use two pieces in 
a machine if one will suffice. This seems a advice ; 
but we have only to examine the various steam engines, 
to pick one type of machinery out of many made by 
different engineers at home and abroad, to be convinced 
of the truth of the proposition that simplicity is the 
exception, and complication is the rule. Not necessarily 
complication of the pernicious variety, but still a method 
of construction which implies a comparative disregard 
for simplification of details and duties of parts. Let 
us, for example, consider a horizontal engine of the 
“bayonet-frame”’ kind, which is so justly favoured 
by designers. It is obvious that one of the first things 
to be secured by the designer is that the various parts of 
the engine which are intended to be at rest should always 
remain so. That is to say, there are statical conditions 
to be created and observed. By casting the whole frame 
with the pedestals on which it stands and those for the 
plummer blocks in one piece, we at once get rid of one 
chance of movement, the solid cast iron being stronger 
and more permanent than any joint can be. In all cases 
it may be taken as a rule that solid metal is better than 
a joint, and the joint is only to be used when it is un- 
avoidable. Thus, then, the frame should be cast in 
one piece, unless it would then be too large for 
carriage. Turning next to the cylinder, that also will 
be best cast in one piece and bolted to the end 
of the framing. The cylinder can readily be fitted 
with a liner, and we have so far three parts only. 
If we examine some engines made abroad, it will be seen 
that the bayonet frame is built up. The cylinder, with 
its liner and covers, consists of about half a dozen parts 
instead of two or three ; and without going into needless 
detail, we may say that the righteousness of using as few 
parts as possible is in no way manifested. So far we are 
dealing with statics—the various members of the whole 
machine which are secured to each other by bolts and 
nuts, and which are intended to remain at rest as regards 
each other. Every one of these joints and attachments 
is a source of weakness. Mr. Adams was the first to 
carry pressures greater than 120 lb. in English locomo- 
tives. The outside cylinders of the locomotives on the North 
London Railway gave trouble. They insisted on work- 
ing loose on the side frames. The valve chests were 
fitted into rectangular holes. All bolts were turned and 
holes reamed to secure a driving fit ; and still the cylinders 
worked loose. Nor was the trouble got over until 
the cylinders were secured to each other across the 
engine by a short rectangular box casting, which virtually 
made the two cylinders a single structure. If we suppose 
that the engine had iron side frames cast in one with 
the cylinders, these last certainly could not have worked 
loose on the frames. Multiplication of parts intended to 
be fixed there must be in any but the very smallest 
engines. But the skilful designer will pursue simplicity 
with avidity, and will so dispose his joints that the bolts 
shall do their work under the most favourable conditions. 
In some cases we find valve boxes bolted on the cylinder, 
in justification of which it may be said that it simplifies 
the casting of the cylinder, and avoids contraction 
stresses of a dangerous nature. Here we have a good 
argument in favour of multiplication of parts, but it is 
one that may easily enough be pushed too far., The 
exigencies of the foundry must, however, not be for- 
gotten, nor the conditions of transport. We can call to 
mind a set of castings made several years ago for a very 
powerful engine, which the railway company would not 
transmit, save under conditions of time and price, which 
were prohibitive. Indeed, most of the great marine 
engine-building firms now handle masses of metal which 
could not be moved at all on any of our railways. As a 
rule the greater the number of parts in a structure the 
more costly will it be, because of the boring and fitting 
and handling involved, and the greater will be the chance 
of an ultimate breakdown. Only last week the machinery 
of a small vessel in the Navy narrowly escaped a disas- 
trous smash ; just in time it was discovered that three of 
the holding-down bolts in one engine and two in the other 
engine were broken. Of course we do not say that hold- 
ing-down bolts ought not to have been used; but the 
facts serve to point a moral and reinforce our argument 
that joints in structures should be avoided because they 
are costly, and perhaps a source of danger. 

When we come to the moving parts of the engine, 
however, we find infinitely the worst examples of utter 
disregard of simplicity of design. The valve gear 
favoured by some designers, particularly abroad, is a 
veritable nightmare of mechanism. If we examine 
machinery of this kind we shall generally find that multi- | 
plication of parts is the result of lack of skill on the part 
of the designer, or of misplaced ingenuity on the part of 
some inventor. A dozen joints and links are introduced 
where three or four would suffice. The argument used in 
defence of this we shall come to in a moment. The 
complication is neither more nor less than a form of 
fetish worship, the fetish being a sharp corner where 
the expansion curve joins the full pressure line on a 
diagram. We have heard of a case in which an engine 
of this kind had not been seen by the designer for about 
a year; at the end of the time he took some diagrams, 
and was grieved to find that the sharp corners which he 
loved so well had disappeared. Slack and wear and 
backlash had done thelr work, Nor was he greatly 
eonsoled by being told that, on the whole, the engine 
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used less steam than it did at first. Many engine 
builders have a very thorough contempt for superlative 
diagrams obtained by undesirable methods of construc- 
tion; but they say that such engines are the fashion, and 
being in request by an undiscerning public of steam 
users, they must meet the demand. Consulting engineers 
who are wise will at all events keep such engines out of 
electrical installations, where it is first and last, and, 
above all other things, essential that an engine once 
started on its load shall not stop so long as the load has 
to be carried. 
We have said that abroad there is an apology or 
argument used to justify multiplication of working parts. 
It is, briefly, that simplicity is of no importance, that 
it is not worth having at even a very low price. The 
argument takes the following form :—The simplest engine 
has at least one connecting-rod and one valve rod. 
These do not break. If an engine were made with two 
connecting-rods and two valve rods, the second pair is 
no more likely to break than the first, and so on. The 
various parts of the simplest trip gear that can be used 
do not wear out or give trouble; why should additional 
parts behave worse? Theargument is no doubt specious 
and ingenious, but it will not stand the test of experience. 
In not a few cases success has been obtained simply 
because of superlative workmanship and material. 
Indeed, it is freely admitted by the best foreign engine 
builders that splendid finish is essential to the proper 
running of their mechanism. We cannot speak tenia y 
in praise of finish; but we have still the fact before us 
that multiplication of parts in a valve gear does not 
aecessarily promoteeconomy. If we take two trip gears, 
both controlled in orthodox fashion by a governor, one 
simple and the other complicated, the difference between 
the coal consumption of the two engines at the end of a 
year will be nil, and the indicator cards from one engine 
will be almost undistinguishable from those of the other 
engine. Is any expert prepared to maintain that the 
valve gear of the Robey engine exhibited at Paris, and 
illustrated in our pages, will give an appreciably worse 
result in steam consumption than that obtained from half 
a dozen engines shown by French, German, or Belgian 
engineers, which have about six times as many parts ? 
The desire for simplicity, like the desire for tea, or for 


. glory, may be pushed too far. But it must be remem- 


bered that multiplication of parts may be quite consistent 
with simplicity, provided always that none of the parts 


. are superfluous. A redundant structure is to be avoided 


in dynamics just as much as in statics, and we believe 
that it will be found in the long run that the fewer the 
parts in a steam engine the greater the content it will give 
its owner. 


BRITISH MACHINERY ABROAD. 


Ir is satisfactory to find that notwithstanding the war in 
Africa, the famine in India, and the rebellion in China, our 
foreign trade for the first nine months of this year in ma- 
chinery and mill work, including steam engines, has increased 
fractionally over the corresponding period of last year, and 
by about 7 per cent. upon two years ago. Its value has been 
considerably over 14} millions sterling, a figure which is elo- 
quent of the importance of the British engineering trades, 
and of the wisdom of our Government doing whatever the 
can to keep an “open door,” as far as possible, for Britis 
machinery in all parts of the world. It is to be hoped that 
the new Parliament will endeavour to bear this in mind, at 
least as carefully as the last one has done. Of the foregoing 
total, somewhat over 3 millions is referable to our trade 
in steam engines, and 11} millions to machinery proper. 
The South African totals have, of course, been affected con- 
siderably by the war, and are lower than a year ago in all 
classes of machinery and engines except locomotives, which 
have risen in value from £32,658 to £70,699. Steel rails for 
this market, it may be not2d in passing, have risen from 
14,347 tons to 24,240 tons, and the value from £80,791 to 
£175,310. Military requirements are doubtless largely 
— for this improved demand for railway engines 
and permanent way. Mining machinery for the same market 
has declined more than 100 per cent., being only £108,514. 
The famine and the cotton crop failure have almost halved 
our exports of textile machinery to India, which are only 
£464,189 compared with £819,530 last year; whilst the 
war in China has played even more havoc, the value 
of textile machinery sent to China having dropped 
from £169,962 to £23,626. British machinery firms have, 
however, done better than last year with the chief con- 
tinental countries in most branches. A trade of over half 
a million sterling has been done with Europe in agricultural 
engines, the improvement in this branch being from £476,487 
to £506,618, whilst “‘ other descriptions ’ of engines to minor 
European markets have risen from £188,666 to £213,075. 
Continental orders have also been heavy for machinery 
proper, as the following advances in value to Europe will 
show: Agricultural machinery, from £579,214 to £594,198; 
sewing machines, from £781,052 to £827,488; “other 
descriptions,” from £2,302,527 to £2,366,092. Some excellent 
orders have also been received by our home firms from 
Australia and South America. ‘Other descriptions” of 
engines—i.e., not railway nor agricultural—to Australia 
rose from £93,256 to £174,475; locomotives to Australia, 
from £64,083 to £112,455; and mining machinery to the 
same market, from £81,612 to £115,033. Locomotive 
engines to South America improved from £145,184 to 
£177,541. 


GLASGOW’S FACILITIES FOR TECHNICAL EDUCATION. 


A MUNIFICENT offer of £10,000 to the West of Scotland 
Technical College Building Fund, subject to certain condi- 
tions, has just been made by Mr. T. Graham Young, of West 
Calder, son of the late Mr. James Young, LL.D., F.R.S., of 
Kelly, and the founder of the Scottish mineral oil industries, 
who in his lifetime closely interested himself in and 
generously furthered the cause of technical education in 
Glasgow. In 1870 he settled in trust the sum of £10,500 for 
the purpose of establishing a chair of technical chemistry to 
be called “ The Young Chair of Technical Chemistry in con- 
nection with Anderson’s University,” and on the organisa- 
tion of the Glasgow and West of Scotland Technical 
College Dr. Young’s trustees conveyed to the governors of 
the college the Young Laboratory Buildings and Equipment. 
To carry on the work in which his father was so deeply in- 


terested and to mark his appreciation of the claims which 
this institution—hampered as it has been for years thro 
inadequate housing and educational facilities— upon t 
wealthy class in such a city as Glasgow, he offers the sum of 
£10,000 provided certain conditions are fulfilled as to the site 
of the new college, the furnishing of a chemical department 
therein, and the completion of the building within five years 
from ist January, 1901. In making this offer Mr. Young 
adds that he understands the accommodation afforded by the 
existing buildings is so inadequate that some hundreds 
of evening students were turned away last session, and 
it seems to him a disgrace to a wealthy city like 
Glasgow that such a state of matters ould exist, 
especially when our country is falling behind foreign 
nations in several branches of industry. The number of 
students in this institution, he understands, is greater than 
that attending any other technical school in Great Britain. 
He hopes that Glasgow will have a technical school which 
will even surpass that recently erected in Manchester at a 
cost of £250,000, and thus enable it to offer to its young 
citizens an education equal if not superior to any other town. 
The governors of the college, it may be added, are confident 
that they can fulfil the conditions imposed by the present 
donor, and as the fund now in hand is £45,000, there is 
every likelihood that the present handsome gift will be the fore- 
runner of others calculated to put the total fund required— 
£150,000—on a fair way of being realised. The governors 
are to meet shortly for the appointment of an architect, and 
generally to further the new building scheme. 


THE PROSPECTS OF THE SIBERIAN RAILWAY. 


A CERTAIN section of the Russian Press has persistently 
decried the eventual importance of the Trans-Siberian Rail- 
way as a channel for the interchange of goods. Another 
section has held out hopes that this great undertaking is 
destined to play a leading part in conveying freights from 
one continent to the other. Emboldened doubtless by the pre- 
sent deadlock in the working of the line, the Novosti declares 
that these hopes rest on baseless grounds, and can be gainsaid 
by anyone acquainted with the actual state of matters. In 
the first place, the Siberian Railway will never be in a 
position to <n successfully with ocean-going steamers. 
The transport of goods from Irkutsk to Moscow by rail takes 
forty-two days, and this rate of speed can be equalled by 
steamers. However, a quicker means of transport is not so 
important for goods as is a cheaper rate of freight, and in 
this respect also the Siberian Railway is bound to suffer by 
steamship competition. For example, the distance from 
Hamburg to Port Arthur is more than 6000 miles. If the 
railway transport of goods between these two points costs 
only about one-hundredth part of a kopeck, or of a farthing, 
per pood of 361b. and per verst of two-thirds of a mile, then 
the freight between Hamburg and Port Arthur will amount 
to 90 kopecks, or 1s. 10}d., per 36 1b. ; and even such a rate 
would be too small. Against this rate of freight by rail the 
rate by steamer from Hamburg to Vladivostock is 35 kopecks, 
or nearly 9d. per 361b. In spite of this very great difference 
in the respective rates by rail and by sea, the steamers 
engaged in trade with the Far East can work at a good 
profit, while the Siberian Railway must work at a loss if it 
charges even so much as 90 kopecks per pood. Although for 
the present any real competition on the part of the Siberian 
Railway with ocean transport of goods may be said to be 
out of the question, there remains still for that railway an 
important work in developing both the local goods traffic and 
the various industries of Siberia. 


SHORT NOTICES. 


Elementary Questions in Electricity and Magnetism. Compiled by 
Magnus MacLean, D.Sc., MLEE, and E, W. Marchant, D.Sc., 
A.I.E.E, London: Longmans, Green, and Co., 1900. Price 1s,— 
The book is intended to serve as a set of exercises on a course of 
lectures given to a class of first year or elementary students. The 
questions cover a large field of investigation. They are primarily in- 
tended for evening students, 7.e, those who are only able to devote 
a portion of their time to theoretical work. The questions are 
arranged under headings, and are numbered consecutively. 
Answers are given at the end of the book to those questions which 
involve numerical answers. Tables of electrical constants are also 
added in such a form as should prove of considerable assistance. 

The Australian Municipal Pocket-book of ~——s for the Use 
of Laymen. Compiled by J. Haydon Cardew, Assoc. M. Inst. C.E. 

rofusely illustrated. Sydney: George Robertson and Co. 
London: Simpkin, Marshall, and Co., Limited. 1895.—A useful 
little book intended to assist those municipalities in Australia 
which cannot afford to employ the services of a borough engineer, 
in road making, surface drainage, footpath formation, kerbing, 
and guttering, street lighting, and other matters incidental to 
municipal government. It has been prepared solely for the use of 
laymen, and contains a large amount of information on the 
subjects of which it treats, and on kindred matters likely to be 
serviceable to a man dealing with municipal bodies, 


BOOKS RECEIVED. 


Elementary Mechanics of Solids. By W.T. A. ay oy M.A, 
London: Macmillan and Co,, Limited. 1900. Price 2s, 6d. 

Men of Note in Finance and Commerce, with which is i 
Men of Office: A Biographical Business Directory. Edited by 
Herbert H. Bassett. 1900-1901. London: Effingham Wilson. 

Motor Vehicles and Motors: Their Desi Construction, and 
Working by Steam, Oil, and Electricity. By W. Worby Beau- 
mont. estminster, London: Archibald Constable and Co., 
Limited. 1900. Price 42s, net, 

Re on Changes in Rates of Wages and Hours of Labour in the 
Unite | ‘Kingllear ts 1899: With Statistical Tables, Presented to 
both Houses of command of her Majesty. London: 
Eyre and Spottiswoode. 1900. Price 1s. 6d. 

Excerpt Minutes of Proceedings of the Institution of Civil Fos te 
Vol. cxli. Session 1899-1900. Part III. Alford on ‘Tropical 
Sanitation, with special reference to Hongkong.” Anderson on 
“The Effects of the Earthquake in 1897. on the Assam-Bengal 
Railway.” Tyack on ‘‘ Turbines.” Whitley on ‘“‘ Underground 
Water Levels.” Roche on “‘The Re-construction and Widening of 
Public Road Bridges under Railways.” Heather on “Electric 
Transmission Plants.” ‘Hartley on ‘‘The History of the Engi- 
neering Works of the Suez Canal.” Glover on “ Failures in Draw 
and Buffing Gear in Railway Wagons.” Farr on ‘* Moving Loads 
on and Findlay on “The Floor System 
of Girder Bridges.” Dewrance on ‘Corrosion of Marine Boilers.” 
Brown on ‘‘The Propelling Machinery of a Torpedo Boat De- 
stroyer.” Brady on ‘‘ Low-level Concrete Bridge over the Mary 
River, Queensland ;” and abstracts of in 
scientific “Transactions” and periodicals. Edited by J. H. T. Tuds- 


bery, D.Sc., secretary. Also report of ‘ ings” and the 
annual general meeting of the Institution of Civil neers, held 
'@-street, 


April 24th, 1900. London: The Institution, Great 
Westminster; 1900; 


DOCKYARD NOTES. 


ONE or two obscure paragraphs in some of the newspapers 
have mentioned the grounding of a Japanese torpedo boat 
destroyer on the Chinese coast recently. We are sorry to 
learn from Japanese-sources that the reportistrue. The boat 
lost is the Niji, the last and fastest of the Yarrow six, which 
left England under Lieut.-Commander Takarabe early in the 
present year. Details of the disaster are still meagre, but it 
appears that she was caught in a typhoon off a nasty bit of 
coast and driven ashore, where she presently broke into three 
pieces and sank. All or most of the crew managed to escape. 
The Niji’s career has been as fleeting as her name—which 
means “a rainbow.” 


THe Mediterranean fleet has been doing some manceuvres 
which, according to the accounts, have been held to add 
laurels to the crown of “our only admiral.” The early 
operations seem to have includéd some of those particular 
kind of torpedo boat evasions which appear chronic in the 
Mediterranean fleet, where there is always much ingenuity 
displayed in misleading the boats. This time a pinnace, 
showing a light like a badly-closed scuttle, was able to delude 


the torpedo boats. This accomplished, the “ A” fleet under 


Lord Charles Beresford put to sea, and presently met the 
“B” fleet under Admiral Fisher, disposed in two columns, 
one battleship, the other cruisers. Lord Charles went up 
between these two lines, and is regarded as the victor in con- 
sequence. Against two lines, one of which is only com- 
posed of cruisers, this mancwuvre is all very well, but against 
two lines of battleships it would be bad tacties—the ability to 
use both broadsides notwithstanding. 


Tur Cressy, new armoured cruiser, is in appearance exactly 
like the Diadem class in rig, general outline, and shape and 
size of funnels. The only distinctive feature about her— 
other than the bow and stern guns, which are not yet in 
place—is the tumble home of the sides. This—as the accom- 
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panying diagram shows—is very marked on the main deck. 
She more nearly approaches the French shape of hull amid- 
ships than any other of our modern designs. The Diadem 
class are practically wall-sided. 


Tur latest French naval programme is as follows:— 
1901: Two battleships, one first-class cruiser, two smaller 
cruisers, three destroyers, five submarines, seven first and 
twelve second-class torpedo boats, and a despatch vessel. 
1902: Seven cruisers, three destroyers, seven submarines, 
fifteen torpedo boats. 1903: Four cruisers, sixteen destroyers, 
three submarines, five torpedo boats. 1904: One cruiser, two 
destroyers. 1905: Two battleships, one cruiser. 


Tue British Admiralty has ordered two new “ sloops (twin 
screws)” to be laid down at Sheerness. They are to be some- 
what larger and swifter than previous additions to the Navy 
of this type. It is —— that they will attain a speed of 
thirteen and a-quarter knots. Even the Navy League cannot 
call the Admiralty negligent in the matter of constructing 
sloops (twin screw), and though the fighting value of them 
may be a minus quantity, we have at least the certainty that 
they can never run away from an enemy. 


INSTITUTION OF ELECTRICAL ENGINEERS.—We are informed that 
the first meeting of the new session of the Institution of 
Electrical Engineers will be held in the rooms of the Institution 
of Civil Engineers, at 8 Peg n Thursday, November 8th, 
when the premiums for the session 1899—1900 will be ne 
sented, and the president, Professor John Perry, M.E., D.5c., 
F.R.S., will deliver his inaugural address, 


Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineer: W. J. Ander- 
son, to the Wildfire, for the Edinburgh. Chief engineers: W. F. 
Hincheliff, to the Duke of Wellington, for the Swiftsure; A. R. 
Emdin, to the President, for service at the Admiralty ; and H. G. 
Andrews, to the Pelorus. ineers: T. H. Turner, to the Pem- 
broke, for the Avon; D. J. Carruthers, to the Vivid, additional, 
for the Blanche, in lieu of a chief engineer; and G. Wormald, to 
the Pembroke, for the Cornwallis, 


Nationa Free Lasour AssocraTion.—Arrangements have 
been made by the National Free Labour Association with various 
employers of labour and to provide at 
at least militiamen, upon their being disembodied, with per- 
manent work. Agents of the Association have been despatched to 
the various regimental depdts, and ements completed with 
the commanding officers for the tration of willing men. Letters 
have been received from many officers pointing out the fact that 
within the next few days some 40,000 militiamen will be returning 
to their homes, and therefore all kinds of employment was urgently 
desired for the men; 
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THE ACETYLENE CONGRESS AT DUSSELDORF. 


THE second annual meeting of the German Acetylene Verein 
was held at Diisseldorf last September, when a number of 
interesting communications were read and discussed. Com- 
bined with the business, there was an open-air concert on one 
of the evenings to which the public was invited, when the 
town gardens were brilliantly illuminated throughout with 
the new gas. In his opening address, Dr. Dieffenbach, the 
President, sketched the ition of acetelyne in Germany, 
and recounted the many benefits which had accrued to the 


. trade through the work of the society in obtaining easier 


treatment at the hands of fire insurance officials, railways, 
and shipping firms, and in procuring general acceptance of 
their standard specifications for selling and valuing calcium 
carbide, 

Blast furnace gases for the development of power.—Herr 
Neumann, of Kéln-Deutz, read a paper on the “‘ Propulsion of 
Gas Engines by means of Blast Furnace Gases, with special 
reference to the Manufacture of Calcium Carbide.” When 
burnt under a boiler, 350 to 400 cubic feet of carbon monoxide 
were required to yield 1 horse-power hour, but in a gas engine 
100ft. to 120ft. sufficed. In the production of one ton of pig 
iron 160,380 cubic feet of gases were evolved, some 10 per 
cent. of which was wasted by leakage, &c.; of the residue 
46,000{t. were needed for iectiad the air blast, leaving 
102,000, or roughly 60 per cent., available for the generation 
of power. If the blowing engines of a blast furnace were 
worked by steam raised by its own gases, energy correspond- 
ing to 12°5 horse-power hours per ton of pig were at the dis- 
posal of the maker for any outside purpose; but if the 
machinery was driven by gas engines he obtained 28 horse- 
power hours free for other employment. After mentioning 
experiments carried out by Thwaite and Gardner at Glasgow, 
and by others in Belgium, the author described results ob- 
tained by the Bergwerks und Hiittenverein, at Hérde, where 
a 1200 horse-power motor has been tried. At present an 
installation of nine engines is projected, three coupled to 
direct-coupled dynamos of 200 horse-power, and six to 
alternators of 8300 horse-powers. Two of each of these units 
have been at work since January and April of the current 
year, giving excellent results, although, as the original gases 
are loaded with zinc dust, more than ordinary difficulties 
were at first experienced. The gases travel for a distance of 
1500ft. through five dry purifiers and flues provided with dust 
depositors, then through a dry scrubber, and finally through 
a sawdust filter. The process is so complete that, whereas 
the crude gas contains 30 grammes of dust per cubic metre, 
after purification only a few milligrammes are left; and on 
cleaning out a cylinder, after four weeks’ running, not more 
than 400 grammes of dust were found inside. A somewhat 
similar plant is in operation at Diidelingen, in Luxemburg, 
where about 3000 horse-power is developed. Here, however, 
the gas is purified by a wet process. Various other installa- 
tions of the same character were referred to in the paper, 
drawings of some of them being exhibited to the meeting. 
Most of these engines work on the Otto cycle; but two at Hérde 
give an explosion every revolution. Herr Neumann showed 
diagrams of the Oechselhiiuser engine, which belongs to the 
latter type, containing two pistons in the one cylinder, and 
which, by its freedom from valves, appears simple in construc- 
tion. On the other hand, it requires two pumps, one for the 
air and another for the explosive mixture. In the author’s 
opinion the two-cycle engine may work satisfactorily in large 
units ; but the four-cycle engine Sehaees so admirably that an 
improvement is scarcely wanted. 

This method of developing power, by using blast furnace 
gases to drive gas engines, is especially valuable where great 
uniformity of speed is ieaiach, as in the case of electric 
lighting. Already a variation of only 1 per 125 revolutions 
has been attained, and this is more than sufficient for the 
manufacture of carbide. Fears that a gas with a calorific 
power of only 24 or 27 calories per foot would be too poor to be 
useful have proved groundless, for Pintsch has worked a gas 
engine without trouble by means of air gas having a calorific 
value of 21 calories. A 1000 horse-power engine can be pur- 
chased and erected for £10,000. Interest at 4 per cent. and 
depreciation at 10 per cent. on this sum amount to £1400; 
wages, at 8a.an hour for 300 days of twenty-four hours, amount 
to £234; lubrication, &c., at 2d. per horse-power hour, to £620; 
altogether £2254, or approximately £2 5s. per horse-power 
year. The gas, being usually run off into the air, can really 
be had for nothing; but in order to calculate its true value, 
it may be compared with a quantity of coke of the same 
calorific capacity. Taking the German price for coke at 
170 marks per “ double wagon,” and allowing for a consump- 
tion of 124ft. of gas per horse-power hour, the cost of the 
fuel works out to 0°77d. per 1000 cubic feet, or £2 17s. per 
horse-power year; and adding the general charges just 
mentioned, the total cost of the energy developed is £5 2s. 
per ee year. It is, however, hardly fair to reckon 
the gas, which would otherwise be utterly wasted, at its full 
value in comparison with coke ; and if, as seems reasonable, 
the price of the fuel be halved—for bothironmaster and carbide 
maker would profit equally by its utilisation—the inclusive 
cost of driving a gas engine with blast furnace gases comes 
to £3 14s. per horse-power year. At such a price calcium 
carbide could be manufactured successfully, especially as 
blast furnaces are in the centre of industrial districts, thus 
avoiding heavy expenses for transporting the material; and, 
on the other hand, an ironmaker turning out 200 tons per 
day would profit to the extent of some £5500 per annum. 

Herr Liebetanz, of Diisseldorf, followed with a paper on 
almost identical lines. Various water-driven carbide works 
had already proved rather unremunerative, while others 
using steam power had brighter prospects owing to their 
more advantageous situation. The cost of carriage played 
such an important part in the economy of carbide manufac- 
ture that it were as injudicious to erect a factory too far 
from the markets as to build blast furnaces at a great dis- 
tance from the coal mines. Generation of power from waste 
gases was no longer a subject of mere speculation, nor was 
calcium carbide the only substance which could be made 
therewith. Herr Liebetanz agreed with the previous author 
in taking the cost of 1 horse-power year at £3 15s.; 
and he submitted a calculation showing that carbide 
could be produced for £7 14s. to £8 5s. per English 
ton, at which yee, in a populous neighbourhood, the 
enterprise should pay. He knew a carbide factory using 


water where the power cost £4 per horse-power year. In the 
course of the discussion on these two papers, Dr. Miinster- 
berg, who is a director of a company owning a carbide works, 
denied that any carbide factory was at the present time 
working profitably, owing to the unsatisfactory state of the 
carbide market, nor had any to pay as much as £3 15s. for 
its power. The dimensicns of a waterfall were fixed by 


Nature, and the cost of employing it was always the same ; 
the price of steam or gas-engine power depended on the coal 
markets. Many carbide works had partly or entirely given 
up the business, and were awaiting a larger demand for 
acetylene. These pessimistic views were earnestly contested 
by subsequent speakers, who appeared to be more or less 
satisfied with the progress made by acetylene on the Conti- 
nent. Ludwig agreed with Liebetanz that the position of a 
carbide factory was almost of the chief importance; and he 
mentioned that the Australasian Calcium Carbide and 
Acetylene Company had been making carbide with steam 
power in the neighbourhood of Sydney since the beginning 
of 1897. 

Some points in carbide manufacture.—Herr Grauer of the 
Lauffen Carbide Works read a paper detailing some experi- 
ments on the influence of temperature and different kinds of 
electric furnace on the yield of calcium carbide. A quantity 
of ready-made carbide was placed between the electrodes of 
a furnace and the arc was struck ; after passing 150 kilowatts 
for 24 hours, 72 kilos. of the material had vanished, being 
either volatilised or decomposed. The residue surrounding the 
arc was richer in carbon than the original carbide, and evolved 
at the most 50 litres of gas per kilo. (0°47ft. per lb.) It is 
thus shown that if some fresh mixture of lime and coke is 
not constantly brought within the action of the arc, the 
carbide which has already been formed decomposes ; and this 
occurs, as has frequently been pointed out, because the 
temperature of the furnace is higher than the dissociation- 
point of calcium carbide. The largest yield of carbide ever 
obtained was 7°2 kilos. per kilowatt-day (11-82 lb. per horse- 
power day); but as the product was lacking in fluidity, it 
would not run out of the furnace, which could therefore not 
be worked continuously. It is very important to proportion 
the dimensions of the carbons to the strength of the current, 
for which reason works suffering from irregularities in the 
power at their disposal are at a great disadvantage. In the 
Laufien furnaces the upper electrodes are hollow, the tube 
serving for the introduction of the lime and coke mixture; 
the lower electrode is flat and revolves continually. The 
speed of the latter, and the rate of feeding the raw material, 
must be regulated to suit the current: 12 kilos. of mixture 
are put into the Lauffen furnaces per kilowatt-day. 

Value of acetylene for village lighting.—Dr. Vogel, of Berlin, 
read a most interesting and important paper on the behaviour 
of some of those town installations in Germany which have 
been in operation for any length of time. Some months ago 
the Verein drew up a set of questions and distributed them 
among the local authorities of the various places where the 
gas is burnt; and Dr. Vogel seems to have collated and 
reviewed the replies. From the twenty-four German towns 
and villages illuminated from a central station, twelve answers 
were received ; five from places where the plant belongs to the 
municipality, seven from places where it belongs to a company. 
Two of these installations have been in operation since the 
autumn of 1898, most of the others were working regularly 
all last winter. In all cases the replies state that the people 
are satisfied with the gas. One complaint of leakage was 
received, but the matter has since been set right. A few of 
the villages supplied by companies object to the cost of the 
acetylene, but they admit the light to be excellent. In one 
place the gasaolder froze during the winter; but the total 
plant only cost £50, so that a system of heating the ‘ works” 
was scarcely feasible. There was no trouble with frost in the 
other villages, although in East Prussia, where several instal- 
lations are situated, the weather was exceptionally severe. 
{It may be assumed that in the latter some method o: artifici- 
ally warming the generator building and the holder seals has 
beenadopted.| The price charged by the “‘ municipal ”’ works 
ranged between 42s. 6d. and 56s. 8d. per 1000 cubic feet, on 
an average 51s. 6d.; by the companies it varied from 53s. 10d. 
to 71s., on an average 59s. 9d. In towns where the works are 
owned by the local authorities 27 per cent. of the houses were 
connected to the mains; where companies exploit the gas 
23 per cent. of the householders became consumers. Purifiers 
are fixed everywhere, but it is not clear whether they are 
always employed properly. Inquiries as to the cost of the 
installations were answered only by the municipalities ; 
the mean cost, including ground, buildings, mains, &c., 
was 12s. 6d. per head of the population. In some instances 
the building or ground was exceptionally expensive or the 
mains were unusually long, and the cost rose to 15s. or 18s. 
per head ; but it is evident that the capital outlay on acety- 
lene is much smaller than on coal gas or electricity. In five 
villages boiling burners are employed, and at Ellerbek acety- 
lene is sold for driving gas engines at the reduced rate of 34s. 
per 1000. For both these purposes the gas is undoubtedly 
expensive ; but as the heat or power is only wanted for a few 
hours at a time, its convenience outweighs its greater cost. 
When the first central plant at Strelitz and Schénsee was 
started acetylene was almost a novelty—no one had the 
least experience with it on the large scale. Yet in no single 
one of the German villages has there been an accident or 
stoppage of supply ; no difficulties have arisen, no important 
reconstruction of the plant has been necessary anywhere. 
Although many matters of minor importance still remain to 
be settled, the replies to the questions put by the Verein 
abundantly demonstrate that acetylene is perfectly adapted 
for the general illumination of complete villages; and it is 
certain that the gas can be strongly recommended to the 
notice of the local authorities presiding over all suitable 
towns. [Dr. Vogel presumably means all towns not supplied 
already with coal gas or electricity.) Dr. Vogel is an advo- 
cate for municipal lighting. It proves cheaper, because the 
plant is looked after locally instead of by a firm with its 
headquarters in some other town. Any ordinary repairs or 
additions can be attended to on the spot without sending 
a man from a distance. In all the places where the 
plant belongs to the inhabitants a higher percentage of con- 
sumers is obtained, and this naturally renders the enterprise 
more remunerative. The attendant and customers are part 
owners, and look after their property more closely. Most of 
these opinions were energetically combated in the discussion 
which followed, and the question of municipal versus private 
trading was argued in a way that is familiar to all readers. 
The general sense of the meeting was that the actual gas 
maker was responsible for much of the trouble experienced 
by private acetylene firms engaged in village lighting. His 
salary was considerably higher when he was a stranger in the 
place than when he was a servant of the local authorities, 
and unless special precautions were taken he was apt to be 
extravagant with the carbide. On the other hand, there 
were undoubtedly many country villages where acetylene 
would be welcomed, and where the inhabitants would gladly 
pay for the gas at its present price, but where they could not 
— raise the capital sum required to erect their own 
WOTrkS. 

Acetylene for carriage lighting.—Herr Herzfeld read a paper 


on the advances made during the past year in lighting rail- 
way carriages and other vehicles by means of acetylene. 
Although the plan of lighting trains, &c., with uncompressed 
acetylene generated on board has been generally abandoned, 
partly on the score of danger, and partly because of the extra 
labour thrown on the guards, it is still adopted in Sweden, 
and probablyin Finland and Russia. In Sweden one company 
runs seven trains a day illuminated with neat acetylene, the 
generator being of the flooded-compartment type specially 
designed to bear agitation or a roll of 40 deg. out of the 
vertical without disturbing its working. Several steamships 
are also fitted with the same apparatus, and are reported to 
be successful. The Paris omnibuses are supplied with 
holderless generators for which the carbide is impregnated 
with petroleum and then coated with glucose. The petroleum 
causes a slower evolution of gas, and the glucose solution 
dissolves the lime and prevents the formation of a waterproof 
layer on the surface of the lamps. The process, which is 
also used for table lamps, is stated to be satisfactory, no after 
generation being noticed. Herr Herzfeld remarked that 
similar results could be obtained by employing a carbide 
containing an excess of lime; such a material deteriorated 
less rapidly in air, and decomposed more slowly in water 
than ordinary carbide, and it did not exhibit the disadvan- 
tages attending the presence of petroleum. Acetylene dis- 
solved in acetone and absorbed in kieselguhr is now in 
regular use on several French railways and tramways. The 
Pintsch mixture of acetylene, with three times its volume of 
oil gas, is already employed on nearly all the German 
Government railways, and according to a statement made by 
the Prussian Minister in the House of Deputies, it costs 
twice as much, but gives three times the light of the 
original oil gas. An improvement in manufacturing 
the latter has recently been effected by the New 
York Pintsch Company, who have adopted fire -clay 
retorts in place of the iron ones formerly employed. 
Herr Herzfeld then proceeded to review the possibilities 
of using neat compressed acetylene for portable lamps. The 
Pintsch experiments have already clearly shown the exact 
degree of danger attendingthe employment of the compressed 
gas, and that an explosion might occur if the leading tube 
from the cylinders became red-hot. Herzfeld suggests that 
this tube might be made of lead, and that the cylinders might 
be soldered together, in which case no danger of explosion 
could conceivably arise. A discussion followed that left this 
latter question open ; but objections were urged against both 
the petroleum treatment of carbide and the use of an absorbed 
solution of acetylene on the ground of additional expense. 

The meeting was brought to a conclusion by a paper on the 
““Thermit ” process of welding iron pipe, read by Herr 
Liebetanz, in the absence of Dr. Goldschmidt. 


AUSTRALIAN IRON MANUFACTURE. 


THE progress of iron manufacture abroad, whether in 
foreign countries or in British colonial possessions, is a matter 
of very immediate concern for ironmasters and engineers in 
this country. Our position is menaced already by enterpris- 
ing rivals in the United States, Germany, and Belgium, and 
it can scarcely be cause for gratification to us to see develop- 
ments aiming at independence in markets with which we 
have hitherto enjoyed a considerable business. We need not 
apologise, therefore, for drawing attention to a Reuter 
telegram from Sydney of the 5th inst. which states that “ the 
Government having agreed to take 100,000 tons of steel rails 
within four years, the Blythe River Iron Company of 
Tasmania has decided to erect large smelting works in one of 
the colliery districts of New South Wales. The company has 
deposited the sum of £10,000 with the Treasurer of the 
Colony as guarantee of good faith.” Australia is a rich 
country; its agricultural and mineral resources are capable 
of development compared with which the achievements to 
date are insignificant ; its population is growing in numbers 
and in wealth ; and, in spite of occasional droughts, it lives 
up to its motto and advances. It follows naturally that its 
consumption of all classes of commodities will increase. At 
present it imports largely, because manufacturing industries 
have been neglected in favour of mining and agricultural 
pursuits; and, as is only meet, it comes for most of its 
requirements to the United Kingdom. The Americans have 
been cultivating it for their hardware during the last few 
years, and have made some impression upon its markets. 
But England is an easy first all round, and if Australia takes 
to production on its own account on any large scale the effects 
will be felt by producers in this country. For this reason it 
is worth while discussing the chances of the growth of an 
iron industry in the Colonies. As showing that our interests 
in this particular are not unimportant, we may quote a few 
figures from the Board of Trade returns dealing with exports 
to Australasia for 1899, thus:—Hardwares unenumerated, 
£248,583; cutlery, £129,061; bar, angle, bolt and rod iron, 
40,329 tons; railroads of all sorts, 57,012 tons; iron and steel 
wire, 12,565 tons; hoops, sheets, and boiler and armour plates, 
11,071 tons; galvanised sheets, 60,006 tons; tin-plates and 
sheets, 12,225 tons; cast and wrought iron and other manu- 
factures, 51,398 tons; unwrought steel, 33,573, tons; loco- 
motives, £99,166; agricultural steam engines, £28,656; other 
descriptions of steam engines, £122,508; agricultural 
machinery, £72,669; mining machinery, £121,148; other 
descriptions of machinery, £498,751. For hardware, cutlery, 
bar iron, wire, galvanised sheets, and agricultural steam 
engines and implements the Colonies constitute our best 
outlet; they are a valuable market, which we cannot afford 
to lose, for all the other goods mentioned. 

Of the several Colonies, New South Wales seems to offer 
the best prospect for the establishment of an iron manufac- 
turing industry. It must not be forgotten that both New 
South Wales and New Zealand have made the attempt before, 
but without much success, the smelting works erected in 
each being soon closed because, we are told, “‘ the low price 
at which iron could be imported left no profit on the invest. 
ment.” New Zealand ay abandoned the experiment as 
unremunerative, but the other colony persevered, and the 
enterprise of the Blythe River Iron Company is the latest 
manifestation of this determination. Practically all the 
encouragement has come from the Government, not by the 
offer of a premium on all pig iron made in the country, but 
by an agreement to take the output at a price agreed upon. 
In 1896, for instance, tenders were called for the supply 
of 150,000 tons of steel rails with the necessary quantities of 
fish-plates, fish-bolts, and spikes, to be manufactured in the 
Colony from iron ore produced at home. To the observer 
here the conditions seem to be favourable, for iron and coal 
of good quality are found in the Colony itself. The cost of 
production in relation to the cost of importing English and 
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other raw and finished goods, is of course the chief con- 
sideration. Labour is dear, but it is intelligent and capable, 
and one fails to see why New South Wales should not be able 
to produce pig iron more cheaply than it can be laid down at 
Spanary after a journey of over 12,000 miles. And, the ordi- 
nary processes being open to the colony for adoption, the 
manufacture of finished materials should develop naturally. 
There may be unfavourable local conditions which we at 
this distance cannot adequately — and probably 
capital is not well disposed so long as the gold mines promise 
a short cut toa fortune. But there is plenty of inducement 
all the same. Out of about £7,000,000 worth of iron, 
machinery, and iron manufactures imported into all the 
Australasian Colonies in a year, more than one-third is taken 
by New South Wales, and for contiguity to Victoria, Queens- 
land, South Australia, and the rest there is no producing 
centre to be mentioned in the same breath as the “ Mother 
Colony of the Australias.” There is no doubt as to the 
plentifulness of ore. Brown hematite occurs in very exten- 
sive deposits in the Blue Mountain Ranges, the principal 
centres so far explored being situated at Mittagong, Picton, 
Berrima, Lithgow Valley, Wallerawang, in the Rylstone and 
Mudgee districts, and in the vicinity of Port Stephens. The 
result of a number of analyses of this kind of ore proves that 
it is very rich in metallic iron, Mr. Coghlan stating that it 
contains a percentage of 42°69 to 64°48, and in the majority 
of cases over 55 per cent. of metal. The value of these 
deposits is enhanced by their almost invariable occurrence in 
proximity. to limestone and coalbeds. Moreover, the main 
lines of railway pass through the regions where the deposits 
are most easily worked. 

Limonite principally occurs at Lithgow, Eskbank, and 
Bowenfels, in the Blue Mountains; in several parts of the 
Hunter River coalfield ; and at Bulli, in the Illawarra district. 
This ore is usually found very rich in metal, and contains an 
average of over 50 per cent. ofiron; it occurs in lenticular 
layers of no great extent in the coal measures. Bog iron ore 
is principally found at Mittagong; and assays have given 
an average percentage of metal of more than 45 per cent. The 
Government geologist has estimated that the deposits in the 
districts of Mittagong, Wallarawang, and Rylstone, show 
12,944,000 tons of ore in sight, estimated to yield 5,853,000 
tons of metallic iron. The principal existing ironworks are 
situated at Eskbank near Lithgow, where red siliceous ore, 
averaging 22 per cent., and brown hematite averaging 50 per 
cent. of metallic iron, have been successfully located. It is 
somewhat odd that this establishment has abandoned the 
manufacture of pig, for which it was originally designed, and 
confines itself to the re-rolling of old rails and the manufac- 
ture of iron bars, rods and nails, and of ordinary castings. 
The ironworks at Fitzroy, Mittagong, were also closed two or 
three years back, and we have not heard that they have re- 
opened. These facts should prove consolatory to English 
houses which have been troubled with visions of the loss of 
their Australasian connections by the creation of New South 
Wales competition, but the Blythe River Company is going 
tosee what it can do, and evidently it means business. As for 
coal, the Colony produced 4,597,000 tons last year, and is good 
for much more if only outlets for more are found. The car- 
boniferous area has been computed at 23,950 miles. The 
northern and southern districts contribute the better share of 
the annual yield, and either one or other is favourable—other 
things equal—to the growth of an iron smelting industry. 
In the western district, which includes Lithgow, Wallerawang, 
and some of the other iron mining localities, the coal seams 
are thicker and the beds are almost horizontal and at small 
depths ; in some cases the coal is worked by means of adits or 
tunnels instead of shafts, so that the facilities for mining it 
are much greater here than in mines of Newcastle, N.S.W. 

There does not seem much likelihood of iron manufacturing 
developments in any of the other Colonies—at any rate, within 
the next decede or two. New Zealand may change its mind 
when the gold fever leaves it, but there is no chance of that 
just yet. Victoria has little iron, apparently ; South Australia 
prefers copper; Tasmania finds gold, tin, and copper enough 
for its energies; and Queensland, while it has plenty of 
iron, does not possess coal in close proximity to it. The 
Government geologist is responsible for the statement that 
“the most striking features of the country round about 
Cloncurry are mountains of pure specular and magnetic iron 
ore.” One of these, Mount Leviathan, is about 200ft. high 
and a quarter of a mile in diameter at its base. If they were 
in the right place, these deposits would produce colossal 
fortunes to their owners. But at present they are quite 
valueless. The coal measures are in the south-eastern portion 
of the Colony, within an area of 200 miles from the coast, and 
as far north as Cooktown. 


LABOUR TROUBLES. 


Tue railway men of the Barry, Cardiff, Rhymney, and Taff 
Vale railways held a mass meeting at Cardiff on Sunday, 
when various important matters were deliberated upon in 
private. One of the chief subjects was the continued employ- 
ment of ‘foreigners ” on the Taff Vale Railway, in opposition 
to the arrangement which had been concluded between the 
management and the men. Various résolutions were passed 
relative to this, and, it was decided, should be submitted for 
discussion at various meetings in certain places to be named 
on Sunday next. 

The concluding topic discussed was the Conciliation Board, 
and in reference to this the following resolution was carried 
unanimously :—“ That this meeting approves of the principle 
of the Conciliation Board of Sir W. T. Lewis, and that the 
employés of the four local railways appoint seven representa- 
tives each to assist in carrying it into effect.” 

A forewarning of renewed trouble in railway matters was 
given by the annual congress of railway men held at Newcastle- 
on-Tyne last week. One of the chief points discussed was 
the relations of the men with the various companies, and it 
was decided, with only five dissentients, to e the follow- 
ing demands: an increase in wages of at least 10 per cent. ; 
the ages my of time and a-quarter for overtime and night 
work; time and a-half for Sunday duty; and ten hours 
working day. A resolution was also adopted calling public 
attention to the manner in which railway companies deal 
with their men in refusing to meet and discuss with their 
official representatives from amongst themselves, and then 
question their representative capacity, tes the deputation 
with men of their own selection, and then victimise the 
representatives. elected by the men, as instanced by the 
recent disputes on the Great Eastern and Taff Vale. 

Attention was also directed to the Conciliation Act of 1896 
and to the necessity that Government should amend it, 
making it compulsory upon the representatives of employers 


and workmen to meet and discuss the grievances before a 
strike is agreed upon, with a view to prevent public inconve- 
nience, dislocation of trade, and possibly national disaster. 

The Congress was concluded on Friday, when it was de- 
cided to hold it next year in London. The concluding reso- 
lutions of interest were moved by Mr. Hemmings, of Atter- 
cliffe, and Mr. Marsh, of Cardiff. Mr. Hemmings’ resolution 
was to express strong disapprobation of the action of railway 
men in striking work without the sanction of the existing 
committee, and to take the opportunity of appealing to all 
members and officers to conduct the business of the society 
in accordance with the rules, otherwise its support could not 
be obtained. 

Mr. Marsh moved that the Congress re-affirm the resolution 
of the men in the Taff Vale employ on September 23rd in 
favour of securing, and if necessary, forcing the company to 
agree to the Conciliation Board referred to in the terms of 
agreement arrived at on the termination of the late dispute 
on the Taff Vale Railway. If they could get a Conciliation 
Board established on the Taff Vale, he was of opinion that it 
would remove a good deal of the friction which had existed 
between the men and the company. They had an able 
champion in Sir W. T. Lewis, who had pledged his word 
o help them, and was now looking to the society to help 

m 


Strikes invariably end in police-court or county-court 
proceedings, and the Taff Vale dispute is no exception. At 
the Pontypridd County-court on Monday, Gale, a number 
taker on the Taff Vale, sued the cong for £7 in lieu of 
notice. His wages were 20s. a week. August he was sus- 
pended, and then dismissed, the management stating that 
charges of coercion and threatening had been proved against 
him in connection with the strike. He had intimidated his 
fellow-workmen, and called them blacklegs. These charges 
were reiterated in the Court, and were held proven by his 
Honour, who commented upon the use of the word blackl 
as most objectionable, replacing the good old-fashioned wo 
of turncoat. In his youth even that word, when used, meant 
a fight. Plaintiff had been guilty of misconduct, and judg- 
ment was given for the Taff Vale Railway, with costs. 

The strike at the Ferndale, Tylorstown, and Bodringallt 
collieries is now within measurable distance of ending. On 
Friday a large mass meeting was held of the colliers from 
each working, and as the chairman stated that all the non- 
unionists had now joined the union, it was resolved, without 
dissent, that work should be resumed this week. It is pos- 
sible that the electioneering movements in the district may 
prevent a full resumption of work for a few days, but the 
trouble is now generally regarded as over. 


WORKING SWING BRIDGES BY ELECTRICITY. 


In an article with the above title, published in THE 
EnaIneErr of June 8th, the mechanism and electrical equip- 
ment of several American swing bridges was described, 
including that of the new railway bridge over the Mississippi 
River at Davenport. Since the publication of that article we 
have received further detailed information respecting that 
bridge, which we give herewith. On each side of the turntable 
drum is a train of gearing driven by a 30 horse-power electric 
motor, and having two pinions gearing with the circular rack 
on the top of the pivot pier. One of these trains of gearing is 
shown in the accompanying illustration. The 30 horse-power 
electric motor has on its shaft the bevel pinion A, gearing 
with bevel spur wheel B on the shaft C, the angles of the 
bevel gear being 20 deg. and 70 deg. On the shaft C is the 
pinion D driving spur wheel E, on whose shaft F is another 
pinion G. This in turn drives the spur wheel H on shaft I, 
at the foot of which is pinion K. This pinion drives two spur 
wheels L and L', whose shafts M and M! carry the main rack 
pinions N and N!. These work over seventy-two cogs of the 
rack in turning the bridge through an angle of 90 deg. 
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SWING BRIDGE GEARING 


The two motors are run together from a single series- 
parallel controller, and supplied with power from a 500-volt 
street railway feeder. The motorsare run ordinarily in series, 
the parallel notches of the controller being seldom used. The 
average time occupied in unlocking the bridge and swinging 
it through an angle of 90 deg. is 24 minutes. This includes 
55 seconds for unlocking and 95 seconds for turning. The 
railway has an agreement with the tramway company of 
Davenport, under which the latter furnishes power for operat- 
ing the swing span in exchange for the privilege of runnin 
its wires across the river on this bridge, which is of considerable 
length, and connects two cities in which the tramway company 
supplies light and power. The salaries of the attendants 
aggregate £43 per month. 

The following table shows the proportions of the gearing 
above described, and the arrangement of which is shown in 


the diagram :— 

Bevel pinion.. .. A... .. 2lteeth .. .. Mag diameter 
Bevel spur wheel B .. .. 69 4, 
inion .. .. G we 
Spurwheels.. .. LandL! 382 ,, pat 
Rack pinions NandN! 13 ,, oa” 


THE DAIRY SHOW, 1900. 


Tue British Dairy Farmers’ Association has been holding 
its twenty-fifth annual dairy show at the Agricultural Hall, 
Islington, during this week. Again various departments seem 
to have been well represented, although in Class 81, ‘‘ new 
and improved inventions,” and in Classes 82 to 86, vehicles, 
&c., the entries are not as numerous as they have been in 
other years. Nevertheless many of the great dairy supply 
establishments made effective and attractive displays. As 
regards Class 81 the authorities have reverted to the chaotic 
condition that has been characteristic of these gatherings ; 
that is, the new and improved inventions are catalogued, but 
no indication is given where they are to be found, and as 
they are distributed here, there, and everywhere in the Hall, 
these attractions are lost to the general public, and are only 
seen with trouble by those in search for them. It is said 
this year that even tle stewards had difficulty in finding 
them for the judges. 

Thomas Bradford and Co., of High Holborn, had, as usual, 
a well-filled stand, and exhibited in Class 81 “a new-pattern 
Anglo-Hibernian churn.” This is a large-sized barrel churn 
for factories, is supported on cast iron standards, and is 
furnished with a revolving churning dash. Hitherto the 
bearings have been within the churn, but in the new pattern 
the shaft passes through stuffing-boxes in the sides or ends 
of the churn, and turns in bearings supported in brackets 
also attached to the sides or ends; this entirely prevents the 
contents of the churn being contaminated by contact with 
lubricants. The new design, moreover, provides a swing 
sluice door which facilitates the discharge. 


The Dairy Supply Company, Limited, of Museum-street, 


W.C., had three entries in Class 81, two emanating from 
Stockholm, the one a new small “ Alfa-Laval ” separator, the 
other a pasteuriser. The little separator, capable of treating 
nine gallons of milk per hour, had all the parts common to 
the larger sizes and is remarkably compact and easy to 
work ; it is only 18in. high and Sin. greatest width, that is 
with the supply can attached. The pasteuriser is a 
conical vessel with a vertical tube in the centre and con- 
nected with a milk supply below from a funnel at the side; 
the vessel is jacketed and has a steam turbine in the 
bottom, the spindle from which passes up the tube, and 
carries at the top arms bending downwards. In work, a 
cover is tightly screwed on and the milk admitted below; 
it is then subjected to the required temperature, supplied by 
the steam, which also works the turbine to keep the milk 
mixed by ‘stirring by means of the arms. These in turn 
give sufficient impetus to discharge the milk at the side, near 
the top, and even to deliver it, 30in. above, to a cooler with- 
out any pumping. The company’s third invention is a 
squegee for cream, which consists of a piece of rubber 
moulded without any joints on a handle of cast malleable 
iron, tinned to prevent rusting—instead of a piece of sheet 
rubber held in a metal socket, which leaves places in which 
putrescible matter can lodge. 

Vipan and Headley, of Leicester, showed an improved form 
of the horizontal cream separator, in which the milk, while 
being whirled, takes a horizontal instead of the usual vertical 
course. The “ butterfly ’ was the original form of this, but it 
has now been re-modelled, and is known as the “ LittleGem” 
cream separator. The motion is conveyed from the multi- 
plying gear to the cylinder by a rolling friction gear. Three 
cast iron rollers run in three spring rings of hardened steel, 
which themselves roll in a hardened steel track ring. The 
new model, owing to better material employed, is much 
smaller in size for the same efficiency. 

Richmond and Chandler, Limited, of Manchester, showed 
an improved safety chaff-cutter. This is a with an 
endless feeding web, and with patent feed rollers attached 
to the cover of its hopper and held down by a spring, the 
rollers compress and help the material forward, and the last 
one being of corrugated iron still further assists the hay or 
straw in reaching the feed rolls, and all without admitting 
the hand of the operator. The fly-wheel is covered, and a 
foot-brake and also a reversing gear are attached, so that any 
obstacle can at once be removed without injury to the 
machine. Mr. J. D. Middleton, of Dunstable, exhibited a 
similar machine, of somewhat simpler construction. 

There were two exhibits of oil engines in Class 81. Black- 
stone and Co., Limited, of Stamford, showed a well-finished 
portable oil engine of 14 brake horse-power ; it is a remarkable 
example of compactness, was moun on a four-wheeled 
carriage, weighed 12 cwt., and was to be seen working. 
Allen and Barker, Limited, Taunton, showed a small size, 
1} brake horse-power, of their oil engine called the “ Infant 
A.B.,” which is properly constructed for serious work, and 
measures over all 4ft. 6in. in length by 2ft. 7in. in breadth, 
weighs 64 cwt., has a fly-wheel 2ft. 7in. diameter and 34in. 
face, and runs at 320 revolutions. 

The “‘ New Crown Separator,” exhibited by Pond and Son, 
Limited, of Blandford, is a variant on the older form, the 
chief alteration being in the bowl, which now is constructed 
to hold several decagonal perforated cones instead of the 
single triangular cone originally employed, with the result 
that the output has been much incr . 

The “ Melotte”’ Separator Sales Company, of Bristol, showed 
a small model of their machine, which can be worked on a 
table without the standard usually associated with this 
separator. 

J. G. Slipper, of Norwich, exhibited two sizes of the 
“ Aspinwall” double-action churn. The churn is mounted 
on trunnions in a framework, with a crank on each side; a 
rocking frame is interposed between the crank bearings 
and the churn, and when once the churn is started the 
rotary motion is maintained by working the rocking frame 
backward and forward; it being hinged at the lower part of 
the framework in the front, the back of the framework is 
either fixed down or steadied by the foot of the operator. 

Some ingenious cooking and fodder-heatin 
appliances were shown by Parish’s Patent Steam-jackete 


8 | Cooker Company, of Queen Victoria-street, 


The awards of the classes referred to in the above notice 
seem involved in uncértainty, but according to the official 
list of prizes ‘‘ under revision” some have medals that others 
claim. But these awards are: Silver medal, Class 81, Allen 
and Barker, Limited, for the “Infant A.B.” oil engine; 
Thomas Bradford and Co. for “A new Go Anglo- 
Hibernian churn.” Silver medal to Day and Mark and to 
Vipan and Headley for vehicles for which various prizes, 
&c., were distributed to other exhibitors. 


Tur Municipal Commissioner at Bombay is advocating 
the introduction of water meters, for preventing the waste of 
water and providing the residerts with a constant supply. 


| 
| 
| | 
| 
| 
Pay 
i 


374 


THE ENGINEER 


Oct. 12, 1900 


AMERICAN ENGINEERING OFFICES. 


ENGLISHMEN are indebted to America for many of the 
office labour-saving appliances which do'so much to lighten 
the drudgery of an office, and some of the best letter-filing and 
indexing systems are of transatlantic origin. To the arrange- 
ment of offices no less than to the appliances used, the 
Americans have given much thought. The accompanying 
plan represents what may be considered an up-to-date con- 
sulting engineer's offices in America. They are those of the 
Wellman-Seaver Engineering Company, of Cleveland, Ohio, 
and they occapy the larger part of the fourteenth floor of the 
New England-building. This floor is the highest available, 
and was chosen by them because of the many advantages 
offered. It is away from the noise, dust, and heat of the 
streets; it is above the fly-line—a most important point in 
the hot American summers—and affords good light and air. 
The obvious disadvantages of inaccessibility and danger in 
case of fire are overcome by having four quick-running 
elevators—not one only, as too often happens in an English 
office block—and by the entire building being fire-proof. 

The officers of the heads of the various executive depart- 
ments are all ranged on one side of the central corridor, while 
the engineering department, including the drawing-office, is 
on the other. a 

The drawing-office is a large well-lighted room containing 
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Its exact form is regulated by the arrangement of the loading, 
and the extent of the external forces acting upon it, which 
give rise to stresses which increase towards the piers, and are 
less in the side than in the central span. 

A reference to the elevation will serve to indicate that the 
members composing the trussing of the whole structure are 
disposed in rather a peculiar manner. In the first place, 
the vertical members connect the upper and lower booms of 
the two cantilever girders throughout the total length of 
the bridge at regular distances, that is, they divide these 
girders into a series of panels 11°83ft. long. Some of these 
vertical members, which are situated between the points b b 
where the junction of the arc and of the upper booms of the 
central span of the cantilevers take place, unite the central 
part of the arch with the lower boom of the truss as well. 
Those vertical members between the points a and b connect 
the inverted part of the arch with the upper and lower mem- 
bers of the principal trusses. Consequently the length of the 
vertical members, which are not common to both arch and 
cantilevers, is in. the inverse proportion to the bendin, 
moment developed at the same points. It will be noti 
that the arrangement of the diagonal members is also 
unusual. They act together with the vertical members as an 
open web for those parts of the side spans of the cantilever 
girders between the points A a and Ba, and between 6 6, 
but between a 6 they have no connection with the upper 
boom of the girders, but extend only between the lower boom 
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WELLMAN-SEAVER OFFICES 


thirty-eight modern drawing tables. The boards are capable 
of being raised and lowered, and can be fixed-at any required 
angle. 


and the inverted part of the arches. Wherever the headway 
will allow, the pair of cantilever girders and of arches are 


| joined together by strong transverse wind bracing of 


A reference table—a most valuable addition—is provided | plates and angle steels fixed directly between the oppo- 
for each draughtsman, thus avoiding all littering up. of the | site vertical members, but where the bracing will be 


boards with other drawings and books. 

Under each reference table are large drawers for drawings 
in temporary use, while the space beneath the drawing tables 
is fitted with small drawers for the draughtsman’s private 
property and instruments. There are separate tables for 
checkers and tracers. A separate room is provided as a 
drawing store, and is under the control of one responsible 
man. Space is provided for 15,000 drawings, which, being 
indexed on the card system, are quickly accessible. This 
system enables an accurate record of all outgoing and incom- 
ing drawings to be kept. - 

The draughtsmen are grouped together according to the 
class of work they are engaged in, such as structural, general, 


blast furnace, rolling mill, crane and charging machine, and | 
| masonry of the support, and is provided with rollers, upon 


open-hearth furnace. A foreman is over each group, and he 
in turn is responsible to the head draughtsman, who again 
takes orders from departmental heads. 

The whole of the drawing-office is visible from the head 
draughtsman’s office through a glass screen. 

In the general office is a telephone exchange, by which the 
various table instruments in the different oftices can either 
be connected together or with outside subscribers.’ Letters 
can be drepped through a mail chute, running the whole 
height of the building in the manner usual in the United 
States, into the post box on the ground floor, whence they are 
removed at frequent intervals. Most of the rooms are 
provided with their own handbasins and running water. 


FOOTBRIDGE OVER THE RIVER SPREE. 


A STRUCTURE possessing some novel features has recently 
been erected over the river Spree, in the south-eastern suburb 
of Berlin. It is a footbridge consisting of three spans, and 
appears from the elevation in the accompanying cut to form 
a combination of the arch and the suspension principle. 
Each of the side spans is 142ft. in length, and the central 
opening has a width of twice this dimension. The piers, not 
shown in the elevation, are placed at P P, and, as will be 
seen, the bridge comprises two shore or anchor spans, and 
two cantilever arms, united to a metallic arch, whose extre- 
mitiés terminate at the points aa, near the middle of the 
side spans. Or the structure may be regarded as built up of 
a pair of cantilever trussed girders A F and BF, together 
with the aforesaid arch, the usual independent central or 
suspended girder of the cantilever system being suppressed. 
Omitting for the moment the consideration of the arch por- 
tion of the design, each cantilever truss rests upon one abut- 
ment and one pier, and is prolonged beyond the pier sup- 
ports, until it reaches the middle of the central span, where it 
joins up with the’ other thrown out from the opposite bank. 
The lower booms of the side girders, which are placed 
parallel and 12-5ft. apart, are straight, with an inclination of 
1 in 12, but in the central span they assume the form of a 
parabola having a tise of 5ft. 8in. At the middle of the 


central span the two cantilever arms are united by a flexible 
joint. The upper booms A C F and B C F, which act in the 
same manner as the chain of a suspension bridge, have been 
given the curve usually adopted for that description of design. 


wholly under a tensile stress, round steel is used underneath 


| the platform of the bridge, the two trusses are bound together 


by a stiff diagonal bracing interlaced in a horizontal plane in 
the length of each panel. Cross girders of the usual equal 
flanged section carry timber beams placed on the skew, upon 
which is laid the pine planks 3in. in. thickness comprising 
the flooring. Below the flooring a small steel platform is 
suspended, which supports the electric cables over the Spree. 
The bearings over the piers and the abutments are 
arranged differently. At the former the main girders rest 
upon a shoe furnished with a hinge or pivot, which in its 
turn bears upon a nest of rollers set upon a granite bedstone. 
Over the abutments fhe following disposition has been 
adopted :—A steel bracket is solidly and firmly fixed in the 


troducing diagonal bars bet:veen the long vertical members 
in the vicinity of the piers. Instead of these tensile stresses 
being resisted by the vertical members, they are taken up by 
the arch, and the combination besides no doubt considerably 
stiffens the whole structure. The design may be regarded as 
that of a combination of the cantilever system with an arch 
encastré near the middle of the side spans—a decidedly 
novel and somewhat curious arrangement of parts, of which 
the absolute advantages may be doubted. There must be 
a severe local stress at the points of the encastrément at a a, 
and it is a little difficult to perceive, considering the wide 
difference between the arch and the cantilever types, how 
they each perform their own separate functions. The arch, 
which is not articulated at the centre, may be regarded in the 
light ofathird boom tothe main trusses, and it should be noticed 
that in the calculations which are published in the Zeitschrift 
fiir Bawwesen, the arch portion has not been included, and 
that the cantilever arms are considered to form a single- 
trussed continuous girder carried on four supports. The 
working stress was four tons to the square inch, and the live 
load at the rate of 100 lb. per square foot, a very fair estimate 
for a bridge intended only for foot passengers, and compares 
very favourably with old stereotyped excessive loads placed on 
similar bridges with ourselves. A wind pressure was allowed 
for of 25 lb. per square foot, which, under the circumstances, 
is probably nearer the truth than our Board of Trade rule of 
56 lb. per same unit of area would be. The weight of the 
metallic part of the bridge is 160 tons, and the whole amount 
expended was £5500, which certainly does not err on the side 
of extravagance. 


LIQUID FUEL.* 


THE subject of liquid fuel has again been discussed before the 
French Society. of Civil Engineers’ with specisl reference to the 
establishment of supply stations for ships of war. » Evidence exists 
of the increased use of liquid fuel in British vessels trading to the 
Far East, the installation of a charging station at Suez havi 
been authorised by the Egyptian Government, and for railway an 
other purposes in Russia, .merica, and other countries. 7. ake 
Guérin has contributed to the Génie Civil of May last an article 
on this subject. : 

The proportions of carbon, hydrogen, and oxygen, in various 
hydrocarbons and their calorific power—in calories per kilogramme 
—are given in the following table :— 


Calorific 
| u. | 0 

Light petroleum oil, American .. | 86-894 | 13-107 | — | 10.018 
Petroleum spirit .. .. .. ..| 80-583 | 15-101 4-316 | 11,086 
Crude petroleum .. .. .. .. | 88-012 | 13-889 | 3-090, —_ 11,094 
Light oil from Baku... .. =... | 86-700 | 12-944 | 10,843 
Petroleum from the Caucasus .. | 84-906 | 11-636 | — | 10,328 
Ozokerite fromm Boryslaw .. .. | 83-510 | 14-440,  — 11,163 


To realise the theoretical calorific power and the highest tempera- 
ture of combustion it is necessary to supply to the combustible the 
exact quantity of air furnishing the necessary amount of oxygen, 
and to have the most intimate possible contact between the air and 
the fuel. Consequently gaseous fuel offers the best conditions for 
obtaining the best result, liquid fuel the next, and powdered 
solid fuel the next in order, although in practice, excess of air, 
deposits of soot, and other causes prevent more than a moiety of 
the useful effect being realised, especially in the case of coal firing. 
The methods of using fuel in the liquid form are, however, the 
most simple of all, and hence the repeated efforts towards a more 
general introduction of this kind of fuel. 

Various forms of injectors or ‘‘ pulverisers” which have been 
from time to time proposed and introduced are enumerated by 
the author, and the effects of different forms of jets on the 
completeness of the pulverisation of the oil and its admixture 
with the air are discussed. The most suitable form of flame for 
a given furnace or process depends upon the quality of the oil and 


on the purpose to which the heat of combustion is to be applied. 
| ‘Tweddle has found by experiment that in order to obtain the 
highest possible temperature from liquid fuel, it is necessary to 
| burn it in fire brick combustion chambers of limited capacity, and 
| that for evaporative effects an injector worked by steam is 
| preferable to one using an air jet, which is more suitable for 
| re-heating, forge, and other furnaces of that class. The author 
introduced the use of petroleum fuel on the Oroya Railway in Peru 
in the year 1890, where experiments had to be conducted under 
unfavourable conditions. rye from sea-level at Callao, the 
railway crosses the Andes at an altitude of 4250 m., with a total 


Elevation, 


FOOTBRIDGE OVER THE SPREE, NEAR BERLIN 


which rest the ends of the main trusses. In addition, strong 
anchoring bolts are attached to the bracket, and connected 
at their other extremity to the terminal vertical member, 
uniting the upper and lower booms of the cantilever arms. 

At the centre of the large span there is a horizontal steel slid- 
ing joint, upon which the lower booms of the main girders are 
placed, which is made sufficiently flexible to allow of any small 
displacement occurring at their junction. The erection of the 
bridge was accomplished without the aid of any false work 
or scaffolding, which would have interfered with the naviga- 
tion. It was put together on the right bank of the river in 
four sections, consisting of the two side spans complete with 
transverse ties and struts and wind bracing, and of the two 
halves of the central span, without, however, including the 
arched portion. Each section was raised into position by 
means of temporary staging put up ona couple of barges, 
separated by a distance of 70ft., and fastened immovably to one 
another. The sections upon the bank were run along rails to 
the staging, and gradually lowered into place, and each was 
started and brought to its bearings in a single day. There 
was no delay incurred, except that of shifting the staging 
and barges for the different spans. Subsequently the arch 
was built up, the joint in the middle of the central span 
made good, and the articulations over the abutments and the 
piers got in. Asa good foundation was obtained at a depth 
of 12ft. below the normal water-line, the erection of the 
piers and abutments, which were built of brickwork faced 
with granite, presented no engineering difficulties. The 
superstructure rested upon beds of concrete, 26ft. lin. in 
length. by 8ft. 3in. in width, which brought a total pressure 
of 1? tons upon a square foot. The duty of the vet mem- 
ber of the structure is to assist the cantilever arms, which 
are subjected to tensile stresses, which is effected. by not in- 


length of about 160 kiloms. The gradients and curves are conse- 
quently against the realisation of a high duty. Nevertheless the 
consumption of oil was little over half that of coal, although the 
calorific power of the oil as compared with that of the coal was only 
as is tol. 

The apparatus used on this railway is described in detail with 
—— of the burner, or pulveriser, and of the type of furnace 
employed. 

he evaporative effect produced by firing boilers with American 
petroleum was in 1896 found by the Weyher and Richemund 
Company to be 12°5 lb. of water per pound of fuel ; at the power 
station of the electric tramways of Los Angelos it was 12°89 lb.; 
and in other experiments, with Borneo petroleum, 758 grammes of 
oil produced the same results per horse-power hour as 1030 grammes 
of Newcastle coal.. At the last Exhibition in Chicago the steam 
boilers, working at about 125 lb. per square inch pressure of steam, 
gave with mineral-oil fuel anevaporation of 14°25 lb. of water Bad 
pound of combustible, as against 7 lb. per pound of coal. The 
theoretical evaporative power of carbon burning to carbon dioxide 
is 15 lb. of water at boiling point under atmospheric pressure. 

In steamships it is necessary to use heavy oils igniting at 121 deg. 
to 149 deg. Cent., in order to guard against the risk of fire, these 
oils ggg ee safe even if a bar of red-hot iron be plunged into 
them. Experiments made by the French Government on the use 
of petroleum in torpedo boats proved that it is too dangerous for use 
in such vessels, 

Tweddle made experiments by firing cannon-balls and shells into 
a pile of casks containing benzene, with the result that the flame 
from the exploding shell frequently set fire to the benzene vapour. 
Practically the same effects were produced with kerosene and crude 
petroleum, but with oil igniting at 115 deg. Cent. no flame’ was 

roduced even under much more severe tests. If the oil employed 
as a sufficiently high point of ignition it offers greater security from 
fire than coal, and much more than powdered fuel in bulk, both 


* From the-Journal of the Society. of Arts. 
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under the conditions of warfare and under ordinary conditions in 
which spontaneous combusti times occurs. 

The handling and storage of liquid fuel are alsoa much more 
easy matter than is the case with coal; the necessary appliances 
are fewer and more simple, and the minimum of labour is all that 
is required. - There are also other minor advantages, not the least 
of which is the saving of space on board ship for storage of fuel. 

In furnaces used in the industrial arts some of its advantages 
may be realised, where a high temperature and a pure flame are 
desired, and when the vrice of coal is high. Theauthor gives some 
illustrations of such furnaces, and, in particular, of one designed 
by Tweddle for the combustion of benzene, 


IRON AND STEEL AT THE UNIVERSAL 
EXHIBITION, PARIS, 1900.* 


By Professor H. BAUERMAN, Ordnance College, Woolwich. 


THE followi r, which has been prepared mainly for the use 
of the moutinte OF tthe Institute visiting the Exhibition during the 
meeting, is intended’ to serve as a summary guide to the more 
prominent exhibits, and not as a complete analysis of the whole 
collection, for which purpose more space would be required than 
could reasonably be asked for. It may, however, be useful to say 
a few words, by way of introduction, on the general gp of 
arrangement adopted, using, by way of reference, the excellent 
plan attached to the detailed programme of the ae 

(1) Classification.—According to the scheme adop by the 
Commission of the Universal Exhibition, the subjects of a 
metallurgy, and metal manufactures are included in Group XI., 
which is subdivided into the following classes:—Classe 63, Ex- 
ploitation des Mines—Minerals and processes of mining; Classe 
64, Grosse Métallurgie—Smelting and heavy forge and found: 
work ; Classe 65, Petite Métallurgie—Small metal work, hard- 
ware, &c. The bulk of the exhibits in these classes are to be 
found in the Palais des Mines et de la Métallurgie, which occupies 
the northern end of the eastern part of the twin building on the 
Champ de Mars. This covers about seven acres, the space being 
nearly equally divided between France and foreign countries ; and 
the same arrangement is followed in the gallery, where, however, 
the French and foreign sections are separated by the retrospective 
or centennial exhibition. The mining exhibits in Class 63 are to 
be found mostly a the northern and eastern walls of the 
ground floor; those of the smaller metallurgy, Class 65, are on 
the western side, and Class 64, with which this notice is principally 
concerned, occupies the central position; the more prominent 
exhibits of the ironworks of the Loire, the central ions, the 
Meurthe and Moselle, and the North, being grouped in the middle 
octagonal hall, about the a temple-like trophy of brass, copper, 
and other metal pipes and plates of the Compagnie Francaise des 
Métaux. In the foreign sections no such systematic arrangement 
is followed, and in some inst the objects are pl in other 
rts of the ground. Some of the large 
French steel works duplicate their exhibits in the pavilion of the 
Army and Navy on the Quai d’Orsay, and other contributors have 
Fe a buildings of their own, such as Schneider and Co., and 

ickers, Sons, and Maxim, in the same vicinity. 

The development of ironmaking in France since 1889 has, 
speaking broadly, followed upon similar lines to those of this 
country, with the result of concentrating the output in the 
‘* Minette” region of the north-eist, which represents the Cleve- 
land and oolitic ore regions of England, and in a less degree to 
the neighbourhood of the coalfields and seaports, the latter class 
of works being largely se gece upon foreign countries for ore, 
and in some cases for fuel supplies. In addition to the minette 
ores, which are essentially phosphoric, and serve for basic steel and 
foundry uses, high-class manganiferous ores of great purity are 
mined in some quantity in the mountain regions of the Alps and 
Pyrenees, the working and transport been accompanied 4 the 
difficulties common to such — These ores are mainly used 
by the crucible and fine steel makers of Saint Etienne and the 
South, The famous pisolitic and concretionary ores of Berri and 
the central plains, although of minor importance as regards 
quality, still maintain their reputation for the production of strong 
malleable iron and special castings, both for industrial and orna- 
mental use. 

The present condition of the ore-mining industry in the eastern 
region is well illustrated by the collection of maps, sections, bore 
cores, and other specimen, contained in the exhibit formed by Mr. F. 
Vilain for the ‘‘ Collectivité des Exploitants de Minerai de Fer de 
Meurthe-et-Mcselle,” a body which includes eighteen iron-smelting 
firms having works in the neighbourhood of Longwy and Nancy. 
From this we gather that the workings of oolitic ore are mainly con- 
centrated in two areas known as the basins of Nancy and Briey. 
In the former the mining area is about 72 square miles, the ore- 
bearing formation being about 35ft. of marls and limestones, con- 
taining three beds of mineral varying considerably in quality, the 
best ore being got’from the upper bed in the north, co from the 
lower one in the south, the workable thickness varying from 8ft. 
to 14ft., according to the nature of the different beds. The out- 
put of this district was 1,700,000 tons in 1899. 

In the Briey basin, which is the more important region, with a 
conceded area of 120 square miles, there are no outcrop mines, 
the ores being all deep-seated ; but they have been systematicall, 

roved by more than 150 borings at a cost of about £120,000. 

he principal deposit, the so-called grey bed—mine grise—which 
resembles unweathered Cleveland or Northamptonshire stone, con- 
tains 25 to 42 per cent. iron, about 0°9 per cent. phosphorus, 7 to 
15 per cent. lime, and 5 to 7 per cent silica, the waste constituents 
being in such proportion as to require a certain addition of siliceous 
flux, which is supplied by some of the leaner ore of the associated 
yellow, red, and black beds, The grey bed varies between 7ft. 
and 25ft. in thickness, and the depth below the surface from 250ft. 
to 850ft. The quantity of ore contained in the region is estimated 
at about 2000 million tons, about one-half of which may be got 
by systematic mining. The most active working centres at present 
are at the northern end, in the district of Longwy and Villerupt, 
with an output in 1899 of 2,400,000 tons. The total production of 
iron ore in France is about 5,000,000 tons, the Meurthe and 
Mosel'e region contributing over 80 per cent., and in the same 
year the blast furnaces of that department produced 1,576,000 
tons, out of the total make of pig iron of 2,576,000 tons, It is 
expected, however, that with increased development of the mines 
and facilities for transport, a total make of 2,500,000 tons in the 
pr a may be attained in the next ten years. Considerable 
difficulties have been experienced in opening the deep mines, 
— to the large quantity of water encountered in sinking, 
which, in some instances, has led to the necessity of adopting the 
Poetsch system of freezing the water-bearing strata around the 
side of the shaft. 

The ores of the Pyrenees are represented in a group of exhibits 
placed near the north-east corner of the building, contributed by 
the Société des Mines de ]’Aritge, and a general collection for the 
department. These are manganiferous brown ores resulting from 
the weathering of spathic ores such as were formerly used in the 
now extinct Catalan forges of the district. Among the most pro- 
ductive mines is that of Indes—Mines de Balere—in the Eastern 
Pyrenecs. These are contact deposits between the granite of Mont 
Canigou and limestones and schists which have been followed for 
about a wile. The output, about 90,000 tons per annum, is partly 
red hematite and partly spathic ore, the former being found at the 
contact with limestone, and the latter with schists. e hematite 
contains iron 54, manganese 3, and silica 4 per cent., and the car- 
bonates average about the same yield when calcined. The mines, 
which are in a difficultly accessible oy are connected with the 
railway by a ropeway with a fall of 3920ft. in about 54 miles. 


* Tron and Steel Institute. 


Other iron mines of the Ariége are those of Foix la Bastide de Seri 
and Saint Gisors producing brown iron and manganese ores an 
bauxite. These, together with the massive carbonate of manganese 
of Las Cabesses, which occurs in irregular deposits in Devonian 
limestone, will be found in a collective exhibit of the Mines des Fer 
de l’Aridge. 

The iron ores of the older sedimentary rocks of Normandy and 
Brittany are mted by the Mines de Saint Remy Calvados, 
who show a model of the workingsin addition to the ore, 
which is a compact or somewhat oolitic mineral of a bright red 
colour. The deposits, included between the Armorican sandstones 
and Angers slates of Lower Silurian. age, are comparable as to 
position to the Merionethshire ore, with the difference that the ore 
isa hematite and not magnetic. The bed has been extensively 
disturbed since its deposition, and, judging from the model, has 
been extensively worked by the pillar-and-stall system, a large pro- 
portion being left as or of the roof. 

The alluvial ores of Berri and Champagne are not specially 
represented, but samples of these minerals may be seen in the exhibits 
of the Val d’Osne Company, and other makers of ornamental cast- 
ings, for which they are specially suited. 

he great iron-making region of Saint Etienne is very largely 
represented, the exhibits being grouped separately, but with a 
certain uniformity of arrangement, about the central octagon, under 
the title of Collectivité de la Loire, which includes the following 
works :—Saint Chamond, Marrel Brothers, Firminy, Unieux, 
Brunon and Valette, Saint Etienne, and Claudisson and Co. 
Prominent among them is the large collection of the Compagnie des 
Forges et Acieries dela Marine et des Chemins de Fer, proprietors 
of the well-known works of Saint Chamond, Asaily, Rive de Gier, 
and Givors, in the neighbourhood of Saint Etienne, and the Forges 
de l’Adour at Le Boucau, near Bayonne. This includes iron and 
steel work for uses in military, naval, and railway service, and is sup- 
plemented by a large show of ordnance and armour-platesin the naval 
and military building on the Quai d’Orsay. The great extent of these 
collections, which require a catalogue of forty quarto pages for their 
description, renders it impossible to give even the most summary 
analysis of their contents, further than to state that Saint Chamond 
contributes heavy castings and forgings for artillery, with models of 
the 100-ton ingot used for naval guns, one of the castings for a 
6000-ton forging press lately erected, a rough hollow forging of 
26 tons for the tube of a12in. naval gun, worked under a steam 
hammer upon a mandril, several finished gun forgings of smaller 
sizes, a fine collection of tested locomotive and wagon tires, and an 
interesting series of fractures and test pieces of structural steel of 
all kinds between 25 and 48 tons tensile stre . Among these 
the special steel of Saint Chamond, containing both chromium and 
nickel, ranges, ager | to hardness, between 41 and 48 tons in 
tensile strength, with 19 to 23 per cent. elongation, and the 26 per 
cent. nickel steel gives 46°5 tons with 65 per cent. elongation 
ona length of 4in. The basis of these objects is open-hearth steel, 
using for the bath Sardinian magnetic, Spanish, and Algerian ores, 
which, when necessary, is specially refined to reduce sulphur and 
phosphorus to a maximum of 0°01 per cent., and as malleable 
material, iron puddled from the same class of pigs in a rotary 
furnace with separate melting bed, taking 20 cwt. charges and 
roducing about 84 tons of puddle blooms in twenty-four hours. 
‘or ordnance, the ingots are reduced by forging to one-fourth of 
their original cross section, and in weight by 50, or in some cases, 
60 per cent. before turning. The metal is from 25 to 38 tons tensile 
strength, with a minimum elongation of 18 per cent. when soft, and 
12 to 14 per cent. when hardened. Several kinds of plated and 
rotary towers for land fortifications are exhibited in the artillery 
section, and in connection with these it is interesting to note that 
the experience of the company has led them to prefer iron armour 
for such works in preference to a harder but more brittle metal 
of ter tensile strength. 

e Asailly Works contribute crucible steels for tools and 
cutlery, including special chrome and tungsten self-hardening 
kinds, ‘‘ natural” or puddled steel, drawn directly from blooms 
and piled as single and double shear, and special crucible steel 
castings ; and the crucible and brickworks at the same place 
send fire-bricks and moulded pieces in clay, silica, and magnesia, 
besides samples of steel melting-pots. 

The Forges at Rive de Gier are represented by a shaft with a 
single crank of 11 tons, of the kind made for the new trans- 
atlantic packets Lorraine and Savoie, and one with three cranks 
for the cruiser Isly, also railway axles and wheel centres of the 
patterns used by the principal French railway companies. 

The Boucau exhibit contains sections of rails, fish-plates, joints, 
angles, and other structural bars, and examples of two kinds of 
annular spring keys, used instead of wooden trenails by those 
companies in France that adhere to chair rails, The ingenious 
method of making these keys from flat bars will be remembered 
by those members who visited the Boucau Works on the return of 
the Ormuz from Spain in 1896. 

The products of the Boucau furnaces are also well represented. 
They include foundry irons with a specially desulphurised class, 
spiegel and ferro-manganese with 40 to 80 per cent. manganese, 
ferro-chrome with to 70 per cent. chromium, and ferro- 
tungsten with 80 per cent. tungsten. 

arrell Brothers, of Rive de Gier, —— a series of 
heavy forgings for artillery and projectiles, as well as armour plates, 
among them a single crank shaft roughed down from a 50-ton 


battleship Henri 1V., tested by a projectile of 194 mm. with strik- 
ing velocities of 583,683, and 710 metres per second. 
acob Holtzer and Co., of Unieux, have a large and vei 

varied exhibit of objects almost exclusively in crucible cast steel. 
The basis of the manufacture is cha ig iron from Ria, in 
Corsica, which is partly converted into steel by puddling, but 

rincipally by cementation and fusion in crucibles. Gas-melti 

urnaces are used containing thirty to thirty-two crucibles, eac 
one admitting of the production of ingots up to six tons. Among 
the most notable objects, in addition to the famous Holtzer projec- 
tiles, are castings for the framing of T. B. D. engines, cylinder cones 
for large marine engines, deck and shield plates for naval guns, 
and a remarkable series of tests of steels with varying proportions 
of chromium from 5 to 30 per cent., the carbon being kept con- 
stant at 0°4per cent. The mechanical properties of these alloysare 
shown in the following table :— 


Chro- Elastic | Break’g| Elon | Contrac- 
mium. limit, | stress-| tion | tion.* 
Perc’nt. Tons Percent. | 
sq. in. | sq. in, i 
5 Annealed .. .. .. 17-8 81-8 24-0 0-240 
Hardened and tempered} 48-8 55-2 12-0 0-370 
10 Annealed .. .. .. 22-9 42-0 21-5 0-440 
Hardened and tempered] 42-4 54-8 12-0 0-536 
15 15-4 45-3 18-5 0-500 
Hardened and tempered] 48-8 58-1 11-5 0-546 
29 Annealed. .. .. .. 21-2 86-1 21-5 | 0-465 
Hardened and tempered} 27-6 | 40-8 19-5 (0-515 
25 Annealed .. .. .. 29-8 42-2 18-0 0-621 
Hardened 27-6 40-4 20-0 0-500 
30 31-8 41-6 19-0 0-620 
Hardened .. ... .. 28-8 39-0 19-0 0-650 


* Ratio of fractured to original section. 

These alloys have been made with pure chromium produced by 
the reduction of chromic oxide with aluminium, a very fine example 
of the metal being exhibited with the specimens, 

The forges and steel works of Firminy contribute, besides 
tubes and machinery castings, a finished connecting-rod in nickel 
steel for a new transatlantic steamer, railway tires up to 10ft. 


3in. diameter, a steel shell of 420 mm., which penetrated a 
550 mm. steel armour plate, and tool steels of various kinds, 


ingot, and a surface-hardened armour plate of 210 mm. for the 


including one of a specially hard character for which the name of 
* acter has been 

In the exhibit of the forges and steelworks of Saint Etienne, a 
method of making heavy projectiles from conical steel ingots, shown 
in different: stages of transformation, as well as a form of 
compressing of steel ingots, are specially noticeable, besides some 
fine examples of large hollow forgings and plates for gun-shields. 

Brunon and Valette, of Rive de Gier, send a large collection of 
drawn and stamped steel work, including special forms of wheel 
centres for railway and tramway use, drawn tubes from 0°2in. to 
24in. in diameter, compressed air and gas reservoirs, and fittings 
for overhead electric tramways. This is supplemented by a con- © 
siderable exhibit of projectiles and artillery appliances in Classes 
116 and 118. 

The exhibit of the Chambon-Feugerolles Steel Works of 
Claudinon and Co. contains some interesting features, including 
the details of a new method of forging tubes for 12in. naval guns. 
The ingot weighing 42 tons having been reduced by 28 per cent. at 
the top and 4 per cent. at the bottom, is perforated in the lathe 
with a 94in. hole, which is subsequently enlarged in three heats by 
a series of conical punches driven through by a 25-ton steam 
hammer, and su’ uently forged down on a mandril to the length, 
about 20ft., required for finishing. In this manner perfectly sound 
tubes can be obtained from an ingot of 40 tons, instead of one of 
65 tons, formerly required. Another novelty in these works, shown 
in a model, is the arrangement of the open-hearth furnaces and 
the large hammer, which are put in one line, so that the same 
overhead electric crane serves both for casting and forge purposes. 
This has been at work with complete success since 1893. 

The Chatillon, Commentry, and Neuve-Maisons Forge Company 
occupy a position, comparable to that of Saint Chamond in the 
central octagon hall, with a large and varied collection of products, 
ranging from armoured forts to printed tin-plates and wire. 
Among the most notable objects are several examples of gun 
towers for land fortresses with mushroom roofs, both in malleable 
and cast iron, which are partly sectioned to show the depth of 
chill ; one of the columns of a new forging press 40ft. 4in. long,. 
and 20? diameter, weighing nearly 21 tons, and some of the 
patterns of the cast steel arched ribs of the Alexander III. Bridges 

The Commentry, Fourchambault, and Decazeville Company, one 
of the largest producers of coal and iron in Central France, send 
a very full series of products illustrating their operations, includ- 
ing coke and by-products made in Otto and Coppée ovens, cast 
iron from alluvial and oolitic ores, and basic steel ingots and 
forgings in various stages of manufacture. A more special 
interest attaches to the steels with high percentages of nickel pro- 
duced at the Imphy Steel Works, which have been described in 
an important memoir by Mr. Guillaume, published a short time 

o. These by special heat tieatment can be made to vary in 
physical properties in a very remarkable manner, being-made 
magnetic or non-magnetic at will, and their dilatation by heating can 
be similarly varied. The latter property has been applied to the 
production of wire having the same coefficient of expansion as 
glass, and therefore capable of replacing platinum in the manu- 

acture of incandescent electric lamps. _ Another alloy with 35 per 

cent. of nickel is practically non-dilatable at ordinary tempera- 
tures, the coefficient of extension being only 1/500,000 per degree 
Cent. This has been applied to the construction of pendulums 
for observatory clocks and standard bars for geodetic purposes. 
These products are also exhibited in the Military Pavilion, where 
they can be more readily examined, the light being better than 
in the main building. 

The Société des Acieries de France, ee gy bow principal works 
at Isbergues, near Bethune, produces both Bessemer and open- 
hearth steel from Spanish, Algerian, Elban, Greek, and other 
high-class ores, imported through Calais and Dunkirk, which are 
smelted with coke made from local coal, with some occasional 
supply from England, the pig irons melted being of the highest 
quality, with a maximum of 0°05 phosphorus and 1°25 to 1°90 
manganese. The products are very largely rails, among which 
some heavy flanged forms for tramways weighing up to 1051b. per 
yard, with a groove in the head lgin. deep, and very thin 
web and flange are noticeable as examples of difficult sections. 
And more remarbable is the new fish-plate joints for chair rails 
adopted by the Western Railway of France. These are about 
5ft. long, the principal plate, which has a foot about 8in. 
broad, rn a 27 lb. to the yard, is of an irregular form, which 
was specially difficult to roll with cast iron rolls, and when man 
of these had been broken, cast steel finishing rolls, one of whic 
weighing 64 tons, is exhibited, were substituted. With these 400 
tons of these plates have been successfully rolled. This joint has 
been adopted in the Exhibition lines from Courcelles to the Champ 
de Mars, and is also shown in the Western Company’s exhibit at 
Vincennes. Another fine object is a cast steel rollip mill pinion, 
weighing 4} tons, of the same steel as the mill rolls. Another 
example of mill machinery is the Banning mill, a combination of 
two pairs of two-high rolls, in which all the grooves for the sections 
that the mill is i ag of producing are concentrated in a ve 
short length of rolls without any waste grooves. With this mill 
120 tons of three-quarter round steel bars have been rolled in 
twenty-four hours. 

The same ne have works at Grenelle and Javel, in Paris, 
a short distance below the Exhibition, on the left bank of the 
Seine. The first of these was originally founded for the conversion 
of old iron rails into joists and other builders’ ironwork, but with 
the exhaustion of the rail supply, open-hearth furnaces to work 
with town scrap have been substituted in a new works at Javel, 
which has recently been started. In connection with these an 
electric charging machine, of which a model is shown in the Exhibi- 
tion, has been adopted. -It is of a comparatively simple form, and 
intended to work radially, so as to supply furnaces placed opposite 
to each other. 

The Denain and Anzin Blast Furnaces, Forges, and Steel Works 
Company send a very large and varied collection of products 
made both by basic and acid methods, the ores smelted being 
drawn from a very wide area, including Lorrane, Spain, Sweeden 
and Greece for iron, and India for. manganese, about 200,000 tons 
of pig iron being produced annually. A notable feature in the 
exhibit is a fine block of Rubio ore weighing 44 tons. Am.ong the 
cast iron specimens is a Fonte Speciale, having a tensile strength of 
92°20 kilogs. with 2 per cent. elongation, which can be forged. As 
examples of the plates shown may be mentioned one measuri 
57ft. by 8ft. 2in. and 4in. thick, and a boiler end 10ft. 2in. 
diameter and 0°72in. thick. The tensile strength of the latter is 
24 tons, with an elongation of 32 per cent. on 8in. An object 
calling for special mention is the case in the centre of the court, 
which contains tested samples of steels alloyed with variable pro- 
portions of chrumium, nickel, manganese, and silicon, with details 
of their tensile strength, elongation, &c. This collection, which is 
a very full one, is partially duplicated in the same company’s 
exhibit in the Naval and Military Pavilion. 

One of the most effective displays in Class 64 is that made by the 
Forges de Douai, whose exhibit, consisting largely of pressed work, 
such .as furnace plates, steam domes, manhole covers, and other 
boiler fittings, shafts and cranks for marine engines and locomotive 
wheels, arranged as a tall arch, forming a fitting entrance to the 
Metallurgical Section from the main door of the Palais. 

The Escaut and Meuse Company of Anzin and Val Benoit, near 
Litge, exhibit many large examples of tubes, both solid drawn and 
welded. The former are made from solid ingots by the Mannes- 
mann and Robertson processes, and the latter both by butt and lap 
welding. Among these area rolled strip 7in. wide, 0°12in. thick, 
and 213ft. long ; another of 19°7in. wide, 0°2in. thick, and 151ft. 
long ; lap-welded tubes, 13:8in. diameter and 20ft. long ; a brine- 
circulating tube for the Poetsch freezing process ; perforated and 
cupped ingots from 5ft. to 90ft., made by one passage of the 
hydraulic press, and a weldless tube 4in. ian diameter, 0*14in. 
thick, and 56ft. long, rolled into a spiral. The gas-welded work 
includes a main steam pipe 46ft. long, 34’6in. in diameter, with 
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several nozzles ; a steam dryer of 39°2in. diameter, 17ft. 
high ; a section of a sailing ship’s mast; and a reservoir for com- 
air at 15001b. pressure, 10° 8ft. long, 19°7in. diamever, and 
in. thick, with ends and connecting boss welded on. 
The ironworks of the Meurthe and Moselle region have a 
— representative in the Blast Furnace, Forge, and Steel 
orks Company, of Pompey, near Nancy. In 1889 this company 
made a remarkable display of ironwork as applied to architectural 
design, besides furnishing a large part of the buildings and the 
whole uf the iron for the tower of 300 metres, and on the present 
occasion it has applied the higher geometry to decorative pu 
of the second order—a hyperbolic 
paraboloid—as a trophy, in which the ruled lines defining the 
surface are made of bars, rails, angles, and other sections in steel, 
the geometric axes being represented by an inclined and a vertical 
frame made of plates and joists, the latter being crowned 
by an open framework studded with polished railway buffers, 
forming a sphere of 7ft. in diameter at a height of 65ft. from the 
floor, Within and around this remarkable structure numerous 
specimens are arranged illustrating the raw materials employed 
and the quality of the finished products, which are entirely made 
from oolitic ore by the basic method, both in the converter and 
the open-hearth furnace, the total weight of the objects exhibited 
ding a h d tons. The steel castings include several 
inion wheels and a Bessemer converter rac -and-pinion with 
elical teeth. The numerous tensile and working tests are 
arranged upon a table weighing three tons, made of chequered steel 
plates, which is supported by a serpentine foot formed of a steel 
flat 302ft. long with eighty bends. Another specimen of cold 
bending and hammering is a fin. plate 50in. bi and 66ft. long, 
rolled into a spiral tube about 20in. diameter. The sections 
rolled in the bar mills, amounting to 550, are shown in a glazed 
cabinet. Many of these are of an unusual kind, which were origi- 
nally designed for the Eiffel Tower. The works, founded in 1871 
with two blast furnaces of 100 tons capacity, have now been in- 
creased by two others of 200 tons each, giving a total make of 600 
tons daily. The steel-making plant includes three 10-ton con- 
verters and six 14-ton open-hearth furnaces. A considerable pro- 
portion of the blast-furnace slag is utilised, yielding 30,000 tons of 
cement and 6,000,000 of brick per annum. Axles and other rail- 
way supplies are made at a separate a and foundry at Apre- 
mont, in the Ardennes, and a portion of the coke supply is obtained 
from Seraing, in Belgium, where the company owns a battery of 


ninety-two ovens. 
(To be continued.) 


BELFAST HARBOUR COMMISSIONERS AND 
GLASGOW DOCKS. 


Giascow harbour and docks were the subject of inspection by an 
interested deputation of Belfast Harbour Commissioners last 
week, and a few particulars as to what was brought under their 
notice in the way of completed works, and work under way, may 
be of interest. The party, which arrived from Liverpool on 
Monday night, where it had inspected the principal modern dock 
and other portions of the great Mersey port, was headed by Sir 
James Musgrave, Bart., chairman of the Belfast Harbour Commis- 
sion, and the Right Hon. W. J. Pirrie, LL.D., of the great 
shipbuilding firm of Harland and Wolff. Accompanied by a large 
representation of the Clyde Trustees and their principal officials, 
they were taken on a tour of inspection round the harbour and 
docks, and thence down the Clyde as far as Bowling. The first 
piece of work to which attention was called was the reconstruction of 
the North Vd of the harbour fora distance of about 1000ft., between 
Oswald and Brown-streets. The work here consists of three sections 
—182ft. of widened wharfage at the east end, 572ft. of new quay 
wall on caissons, and 240ft. of widened wharfing at west 
end. The caisson section embodies a style of construction quite 
new to Glasgow harbour. The work is in Sa bad and 
treacherous material, consisting of clay and mud, in which no 
fewer than three previous structures have failed. Caissons have 
been adopted, sunk under compressed air, in order that the least 
disturbance possible of the surrounding ground might occur. 
Three of these are now being dealt with, but there will be seven in 
all, built of steel, 80ft. long by 25ft. deep by 18ft. broad. To get 
through the mud on to the sand it is proposed to sink two of the 
caissons to about 66ft. below the level of cope, and the remaining 
five to depths varying from 62ft. to 54ft. The interior of the 
caissons, above the working chamber, is composed of brickwork 
and concrete, and wells filled with clay and other materials. As 
the caisson sinks the interior brick and other work is carried on, 
until it is of a height coincident with low-water level when the 
sinking is completed. The superstructure will be formed of con- 
crete faced with vitrified blue bricks and surmounted by a granite 
coping. The building and sinking of the caissons is being carried 
out by Sir William Arrol and Co., Limited, of Dalmarnock Ironworks, 
all the other work being done departmentally. Attention was also 
drawn, in passing, to the reconstruction of Anderston Quay for 
about 750ft. of its length, in which work sheet piling and concrete 
facing, tied back to heavy concrete blocks 60ft. from the face, are 
the structural features. This work is in the hands of the Trustees’ 
own staff. 

Entering the newest of Glasgow’s wet docks—the Prince’s—the 
party had opportunity of inspecting the several basins and their 
—- equipment, The one and two-storey sheds, of which the 

ock now possesses seven—two of them single and five double- 
storey docks—were inspected with interest. e total floor area 
of these warehouses amounts to 113,292 square yards, or about 
244 acres. By a recent addition to the boiler and accumulator 
plant, the total number of hydraulic cranes now at work on the 
Fe of the dock is twenty-eight, most of these being placed on 
the south quay, which is chiefly devoted to mineral traffic. 
The electric lighting of the quays has recently been completed, the 
current for which, as well as for the quays on the river front, is 
obtained from generating plant Tro pai the centre quay of 
dock. The current for the lighting of the Queen’s Dock, on the 
opposite side of the river, which the party also visited, is obtained 
from the Corporation mains. 

The group of graving docks at the entrance to Prince’s Dock 
were, as it chanced, all empty at the time of the inspection, and 
thus enabled a thorough idea of their capacity and arrangement 
to be obtained. The Commissioners were specially desirous of 
seeing the latest and largest of these graving docks, No. 3, and 
~~ were afforded every facility. Opened in April, 1898, this 
dock is 880ft. in length, 83ft. wide at entrance, and 26}ft. depth 
of water over sill at average high-water spring tides. Folding 
gates divide the length of dock into an outer length of 460ft., 
and an inner length of 420ft. The latest addition to the equip- 
ment of the dock is a 25-ton steam travelling jib crane, supplied 
by Russell and Co., of Motherwell. The crane sits upon a 
gantry carriage, which runs on rails toa gauge of 24ft. 9in. laid along 
the north side of the dock for 500ft. of its length. The jib has an 
outreach of 74ft., to the centre line of the dock, and the range of 
the lifting block is from 35ft. below to 50ft. above the coping of dock ; 
the whole forming a handy and capable appliance for lifting pro- 
pellers and other heavy gear. After luncheon, which was served 
in the workshops new — for the carrying out of repairs 
connected with the mechanical engineers’ department, the visitors 
proceeded down the river as far as Bowling, passing on the way 
the works connected with the formation of a new vehicular 
elevating ferry steamer station at Linthouse, and further on the 
site of the new Renfrew dock and that at Clydebank ; operations 
connected with the latter of which commenced some months ago. 
The visitcrs returned from Bowling by the steamer which conveyed 
them thither, and in the evening they were entertained at dinner 
in the Hall of the Clyde Trustees in Robertson-street, the company 
including members of the Trust and of the Town Council, and 


leading citizens. Lord Provost Chisholm, in ing the toast 
of Belfast Harbour Commissioners,” said that 
as the city of Belfast did, the largest ships that had been built, 


the Dock Commissioners had resolved t they must have a 
dock capable of receiving and accommodating the largest 
shi shiek. It was in connection with this work they 
done Glasgow the honour of paying it a visit. He 
was sure it would be a great gratification to the Clyde Trus- 
tees, if they could be of the slightest service to their friends 
across the ued, between whom and the traders of Glasgow 
there was such close business intercourse. Sir James Musgrave, 
in replying, stated that their having gone over the harbour works 
of Glasgow, particularly the graving docks, was in truth a pre- 
liminary to building a great graving dock at Belfast to enable 
them to take in ships that would e with all parts of the world. 
The Belfast Commissioners had cut a channel through the estuary 
which enabled the largest ships to steam into their docks, where 
they could lie with safety to themselves without touching the 
bottom or without the encumbrance of dock gates. He had every 
hope that the enterprise of their merchants would continue and 
bring increased prosperity to the port. The Right Hon. W. J. 
Pirrie, in proposing “‘The Clyde Navigation Trust,” recalled the 
fact that some years ago many vessels went-from Glasgow to 
Belfast for graving dock accommodation, as the Belfast Harbour 
Commissioners had excelled Glasgow by building a dock that was 
at that time in advance of almost all the dry docks in the 
kingdom. Glasgow had now gone ahead again, but he had 
no doubt the Belfast Commission would feel nerved for further 
action after what they had seen that day. Glasgow, of course, 
had an advantage over Belfast in that coal, iron, &c., were at their 
doors, whereas in Belfast they had to import practically everything ; 
they had, in fact, an enormous trade with Glasgow in connection 
with the materials necessary for carrying on their industries. 
Notwithstanding their disadvantages, however, they had striven 
to overcome them, and with, he was glad to say, sufficient success 
to have earned for their city the title of the ‘‘ Commercial Capital 
of Ireland.” Mr. Pirrie observed, in concluding, that the Govern- 
ment, he thought, had a duty it ought to recognise and perform, 
viz., the deepening of the approaches to the great seaboard trade 
centres of the United Kingdom. This ought to be recognised as a 
national work which should be assisted from Imperial sources. 


AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

New passenger steamer,—The latest addition to the fine fleet cf 
passenger steamers on eg J Island Sound is the Hartford, a steel 
twin-screw vessel for the New York and Hartford Line. The routs 
is from New York to Saybrook, 105 miles, which is made in about 
seven hours, and then up the Connecticut River, 45 miles to the 
city of Hartford, making about fifteen stops. Vessels leave each 
end of the line at 5 p.m., and arrive at the ‘other end at 7 a.m. 
The steamer is 253ft. long, 374ft. beam at water-line, 45ft. over the 
guards, 13}ft. deep at the sides, and 8ft. draught ; 1488 gross regis- 
tered tonnage. There is accommodation for 350 passengers and 300 
tons of cargo. The lower deck is for the crew and cargo. On the main 
deck are the saloons, dining-room, and state rooms—orcabins. On 
the upper deck is the pilot-house and deck-house containing the 
officers’ quarters and the galley. There are two compound marine 
engines, aggregating 1000 horse-power, having cylinders 20in. b: 
28in. and 40in. by 28in., the high-pressure cylinders being rsa 
The link valve gear is used, with a Meyer cut-off for the high- 
pressure valve. Each condenser has a 6in. centrifugal circulating 
pump. The air pump is worked from the low-pressure crosshead, 
together with two feed pumps and a bilge pump, all bolted to the 
back of the condenser. The crank shaft and crank pins are Sin. 
diameter. There are four boilers, set in pairs, longitudinally, each 
boiler 8}ft. by 14ft., with 34in. tubes, 104ft. long, and two flue 
furnaces. A vertical 40in. donkey boiler is on the main deck. 
Bunker capacity, 100 tons. The main steam pipe is 8hin. diameter, 
with a 6in. travel to each engine. Natural draught is used, but a 
steam jet can be used in the funnels. The two funnels are 50in. 
diameter, with the tops 56ft. above the grates. The ash ejector is 
worked by water from the fire pump at 100 1b. pressure. The 
equipment includes 250 incandescent lamps, a aearch-light of 
6000 candle-power, steam steering gear, steam windlass, &c., and 
stockless anchors at hawses below the lowerdeck. The complement 
includes the captain, two engineers, two pilots, two mates, three 
watchmen, and fifty-five in the crew—firemen, waiters, deck hands, 
&c. With 1001b. boiler pressure and 26in. vacuum, the engines 
make about 110 revolutions per minute, giving a speed of fifteen 
miles per hour. . 

Commerce and navigation of the Great Lakes.—The extent and im- 
portance of the navigation and commerce on the Great Lakes is not 
generally understood, and the Government is now having more 
complete records made, Statistics compiled from recent returns 
show that during July, 1900, no less than 5385 vessels arrived at 
the thirty-seven principal ports, At Chicago there were 1108 
vessels, or 36 per day. From the opening of navigation in April 
until August Ist the total number of arrivals at these thirty-seven 

rts was 15,941 vessels, of which 3518 were at Chicago, 1599 at 

ilwaukee, 1355 at Buffalo, and 1336 at Cleveland. The receipts 
of breadstyffs up to August 1st aggregated 16,743,620 bushels of 
wheat, 29,638,915 of corn, 16,040,389 of oats, 2,387,423 of barley, 
and 946,156 of rye, with 333,612 tons of flour. e grain shipments 
originate at numerous ports, but the great bulk of the Lake grain 
trade converges at Buffalo as a point of discharge. Inthe iron ore 
traffic, the receipt up to August Ist aggregated 7,890,070 tons, of 
which 1,869,721 tons were received at Ashtabula, ],422,327 tons 
at Cleveland, and 1,154,465 tons at South Chicago. During the 
year ending with June, 1900, there were twenty-five steamers of 
97,847 gross tonnage built on the Lakes, and the city of Cleveland 
was ahead of all other ports—lake or ocean—in the steel steamers 
built, the number being nine, of 42,120 gross tonnage; while 
Chicago built five steamers, 24,504 tons; and Detroit built four 
steamers, 15,693 tons. The total tonnage built on the Great Lakes 
was the largest ever recorded, being 125 vessels, of 130,611 gross 
tonnage. These figures do not include yachts or Government 
vessels, The American Shipbuilding Company, which owns several 
large shipyards at Lake ports, has seventeen steel vessels under 
contract. These include six steamers of 5000 tons cargo capacity, 
366ft. long, 48ft. beam, and 28ft. deep. Also two steamers of 
4000 tons capacity, 314ft. long, 42ft. beam, and 26ft. deep, with 
triple-expansion engines and Scotch boilers. Each of these latter 
will tow a schooner consort 300ft. long, of 4000 tons capacity. 

Lathe for turning granite—A monster lathe for turning granite 
columns has recently been installed at the Bodwell quarries in 
Maine. It is 86ft. long, weighing 135 tons, and swings 64ft. by 
5ft. long. There are eight cutters, each taking a cut 3in. deep, the 
whole set reducing the block 24in. in diameter at one pass, The 
main part of the bed is 644ft. long, built up of three sections on 
each side, while the head and tail stocks are carried on extensions 
to the bed about 10}ft. long. The head and tail stocks are of cast 
iron, weighing about fifteen tons each. The spindles are hollow, 
12ft. long, 14in. to 20in. diameter, weighing nine tons each, and 
are of cast steel, running in babbitted bearings. The main bear- 
ings are 4ft. long, with antifriction balls ; the rear bearing is 20in. 
long. The gearing provides for a slow cutting speed and 
a high polishing speed. The — are built upon a platen 
which carries the feed screw, nut, and clutch, and are mounted on 
friction rollers. The feed screws are 4in. diameter, forged in one 
piece 66}ft. long, and threaded for 58}ft. On the platen is a 
revolving table carrying a slide, on which are mounted two tool 
posts. The tool is a 10in. steel disc jin thick, with a V edge ; 
these discs are set at an angle to the stone and revolved by the 
revolution of the stone, being forced into it diagonally by a feed 
screw,. After the roughing cut, a cup containing hardened steel 


shot replaces the cutter and does the rough polishing, while holders 
for sand and powdered emery are wu: for the high polishing. 
The machine is driven by a 50 horse-power engine, and runs at 1? 
revolutions per minute for cutting, and three revolutions for polish- 
ing. It was designed specially for working the columns for the 
new St. John’s Cathedral in New York, which will include thirty- 
two columns, 54ft. long and 6ft. diameter, as well as a great num- 
ber of somewhat smaller columns ; for the large columns, the blocks 
are 67ft. long, 84ft. by 7ft. section and weigh 310 tons. The corners 
are roughly dressed off by hand, and the block then putin the 
machine, a period of six weeks being required for cutting and 
polishing it. 
Auziliary air compressor.—In most shops and manufacturing 
establishments there is a surplus of engine power, and with the 
surprising increase in the various uses for compressed air, there is a 
growing tendency to utilise the surplus power for compressing air 
rather than to put in additional plant. The new Fisher compressor 
is designed especially for this class of work, being attached tandem 
to the cylinder of any horizontal engine. The back cylinder head 
of the engine is removed and replaced by one having side lugs to’ 
receive the ends of the distance rods, while the rod of the com- 
ressor piston is screwed into the piston of the steam cylinder, 
orming a tail rod. The valves are contained in the cylinder heads, 
and a pipe from each delivery valve chamber leads to the main 
delivery pipe, and is fitted with a stop cock near the head. With 
this arrangement, either end of the cylinder can be shut off by 
closing the stop cock, allowing the valves or head at that end to 
be removed while the compressor is working. Thus repairs or 
inspection can be made without shutting down the engine or com- 
ressor, the latter continuing to work as a single-acting machine of 
f its normal capacity. A pipe from the receiver leads to a 
regulating valve, which may be set at any desired pressure, and 
thence to a cylinder in the main cylinder head, fitted with a plunger 
in line with the inlet valve. When the receiver pressure ex! 
that for which the regulator is set, the valve lifts and allows air to 
ed to the valve cylinder, where it frees the plunger out so as to 
eep the inlet valve from returning to its seat. Under these con- 
ditions, the mmpreing eee will move freely to and fro, the air 
following it, and no work being done in useless compression. When 
the pressure falls, a spring dravs the plunger back and the inlet 
valve closes, the air being then compressed and driven through the 
outlet valve to the receiver. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE was a a attendance on ‘Change in Birmingham this 

—Thursday—afternoon, buyers and sellers coming as usual from 

the North of England, and from Wales and Scotland, and other 

iron trade centres, Inquiries made when ’Change opened as to the 
course which the marked bar firms intended to take resulted in 
the information that most of them were opposed to making any 
alteration in the present basis price, which remains therefore at 
£11 10s. A good demand was reported for this class of iron 

from makers of heavy forgings, such as anchors, chains, cables, &c. 

The £9 15s. official price declared a week ago by the Unmarked 

Bar Association has improved business in that class of iron, and 

more demand was reported. North Staffordshire bars were 

wa also £9 15s., Lancashire £9 10s., and Scotch £8 15s. net at 

Glasgow. 

Plain sheets, singles, were £8 17s. 6d. to £9 7s. 6d.; doubles, £9 
to £9 10s.; trebles, £9 12s. 6d. to £10 2s. 6d. Galvanised corru- 
gated sheets were stated to be in much better request upon 
Australian account than this time a year ago, and about the same 
as then for South Africa, notwithstanding the war; whilst 
merchants doing business with South America were able to refer to 
a trade of double the proportions of the earlier date. So far this 
year the total quantity sent to all countries has amounted to 
188,940 tons, which is an improvement upon a year ago of 9877 tons, 
and upon two years ago of 21,419. Australia has taken nearly 
25 per cent. of the total output, and the trade done so far this year 
with that market is some 10 per cent. better thana year ago. Advices 
received this week fromSydney, NewSouth Wales, state that English- 
made galvanised iron is selling there at from £19 to £22, accord- 
ing to brand and gauge, and that English wire netting in five-mile 
lots is changing hands at £18 15s. to £19 per mile. Colonial iron 
and steel manufacture has received State aid in the shape of a 
grant of £20,000 from the New Zealand Government to utilise the 
iron-sand deposits of that Colony. Galvanised corrugated sheets 
vee i this afternoon £12 10s. to £13 for 24 gauge f.o.b. 

verpool, 

Steel is scarce and dear. Bessemer billets, £6 10s. to £6 15s.; 
Siemens, £6 15s. to £7 ; mild steel bars, £9 2:. 6d. to £9 10s.; steel 
plates, £8 10s. to £9 10s.; girders, £8 5s. to £3 10s. 

Pig iron was in limited supply at firm rates. There are now 20 
furnaces in blast in South Staffordshire, or two fewer than in 
March ; and 19 in North Staffordshire, or one fewer. This is out 
of 47 built in South, and 34 built in North Staffordshire. 

The coal trade of Nottinghamshire has been abnormally brisk 
for the past few months. A new pit has been sunk by the Shipley 
Colliery Company, near to Marlpool Station, to a depth of 500 yards, 
and will be the deepest in the district. Over £70,000 has been 
expended, and when the colliery is in full swing it is estimated tho 
output will be 2000 tons per day. 

In the copper market, elections in the United Kingdom and in 
the United States have deterred speculative purchases, while the 
‘*bear” account being a very small one, but little has had to be 
bought to cover previous sales, Consumption continues large. 
The requirements for electrical work continue to expand ; 400 tons 
of American electrolytic have lately been taken by the War-office. 
A demand has sprung up for manufactured copper for India ; large 
shipbuilding orders have been placed, and the production of sulphate 
of copper for next season’s requirements willsoon reach its minimum. 
On the other hand, supplies from the United States during the past 
month have fallen off considerably, the exports to Europe being 
only about 10,000 tons against an average of 14,472 tons for the 
previous eight months. Refined copper is very scarce and realises 
full prices, manufacturers and consumers being bare of stock. 
Best selected ingots have sold at £80 to £80 5s. per ton, full Bir- 
mingham terms, and electrolytic cathodes at £80. It is said that 
tne Straits Settlements will not supply any materially increascd 
quantities for some time to come, so that over a number of months 
tLe former position of requirements exceeding supplies is thought 
likely to re-assert itself, 

In the seamless steel tube trade the discounts of certain makers 
have advanced from 75 per cent. to 80 per cent., which is 
equivalent to a reduction of some 20 per cent. in net prices. As 
the steel tube branch has been in a depressed condition during 
the last few years, and manufacturers have had difficulty in 
making ends meet, it is difficult to see where this concession is to 
come from, more especially as coal and Swedish steel are consider- 
ably dearer now than they were a year ago. There can be ro 
doubt, however, that competition in this branch is exceedingly 


een. 

The Tamworth Joint Waterworks Committee have received a 
suggestion from the manager of the waterworks that, in order to 
insure a constant and safe supply of water, two new pumps should 
be attached to the present engines, and a new reservoir to hold 
500,000 gallons be constructed on some high land about 500 yards 
distant from the well at Hopwas. The South Staffordshire Water- 
works Company, whose gathering area adjoins that of Tamworth, 
have raised no objection to his proposal. The Committee have 
instructed the manager to prepare a report, and have decided to 
view the proposed site of the new reservoir. 

Mr. Percy Boulnois, C.E., on behalf of the Local Government 
Board, has held an inquiry relative to the application of the Cor- 
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poration of vagy Mag sanction to borrow £10,000 for purposes of 
electric lighting. Mr. R. P. Wilson, consulting electrical engineer, 
said the money was required for the free wiring of houses and 
business premises for the purposes of electric lighting. The Cor- 
poration were going to charge 6d. unit for two hours per ee 
‘and 14d. per unit for the remaining twenty-two. Dudley would 
be the first place in England where so low a price as 14d. per unit 
had been charged. At present they were only supplying current 
for the tramways, the charge being 2d. per unit for the first 
150,000 units, and one-tenth of a penny less for every additional 
50,000 up to 400,000 units. The tramway to Stourbridge had been 
at work a year, during which the consumption had been 196,000 
units, and - anticipated a consumption of 270,000 units with 
the electric lig ting. He quoted Hanley, — other places, with 
the view of showing how the consumption had largely increased 
after the adoption of the free wiring system, which absorbed the 
whole of £10,000. At the conclusion of the inquiry the inspector 
visited the Corporation generating station. 

The splendid pumping machinery of the South Staffordshire 
Mines Drainage Commissioners has been doing excellent work 
during the Commissioners’ past year. Mr. E, Howl, engineer of 
the Tipton district, and general manager to the Commission, 
reports that in respect to the Tipton area the engines, boilers, 
pit work, and the main underground levels have been main- 
tained in a thoroughly efficient condition. The rainfall 
during the year has been 27°08in., as compared with 
25°60in. last Pago The cost of working engines has been 
£16,684 18s. 11d., as against £12,899 14s, 10d. in 1899, or an in- 
crease of £3785 4s. 1d. over last year, and £5672 2s. 3d. over 1898. 
The increase-—29 per cent. — arisen from the additional 
quantity of water to be dealt with, and from the high price of 
engine fuel. The cost of slack has been £10,863 8s. 8d., as against 
£7164 12s, 6d. last year, 33,561 tons ater, | been used, compared 
with 27,604 tons last year. The price paid has been an average of 
5s. 4d. per ton at the pit mouth, compared with 4s, 1d. last year. 
The mines drained by the driving of the level from Hawkins’ engine 

it to Moxley, under the Tipton district engineering scheme, have now 

en taken on lease, and although up to the present the output has 
not been considerable, there is a good prospect of a large increase 
shortly. During the year the mineral raised in the Tipton 
district, exclusive of mines altogether exempt, has been 722,690 
tons, as — 679,610 tons last year. The total water raised has 
been 19,000,000 tons. The cost of the water raised by the Com- 
missioners’ engines has been °21d., or less than d. per ton. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The situation remains one of so much uncertainty 
as to the future that there is a continued general disinclination to 
operate beyond immediate requirements, and the persistent 
dribbling down in prices affords a further reason for holding back 
from buying until the last moment, so that the full advantage of a 
receding market may be secured. Some of the very speculative 
merchants are also encouraged to indulge in rather wild talk as to 
the prices they would be prepared to accept for long forward 
delivery, but as there is practically no forward business of any 
moment just now being booked, these ‘‘sporting ” quotations can 
scarcely be taken seriously until they are really put to the test. 
That prices are most likely to be much lower is, however, the very 
general opinion, and so long as this anticipation prevails, it is not 
to be expected that buying of any weight will come forward. 

Makers and manufacturers, on the other hand, contend that 
until they can secure some very substantial reduction in the cost 
of production they are not in a position to give way further to 
any appreciable extent in their prices, and they corsider that it 
would take very little to bring about a recovery in the market. 
In fact, many of them look upon this as very ible, in view of 
the fact that users on all sides have for some time past been work- 
ing on from hand to mouth, with the result that they are very bare 
of supplies, which would unquestionably cause a rush of buying on 
the first indication of prices again advancing. This certainly is a 
contingency that is not at all impossible, but that it would be more 
than temporary is improbable. The general conditions of trade, 
not only in this country, but on the Continent and the United 
States, all point rather to lessening activity than to any return of 
the recent boom. The engineering trades remain in much the 
same position as reported for some time past with the exception 
of one or two special branches, work is running out faster than it 
is being replaced, and although most of the leading establishments 
have sufficient to keep them fairly well engaged for the present, 
the comparatively small weight of new orders just now giving out 
is creating some apprehension as to the immediate future, 

On the Manchester Iron Exchange only the slowest possible sort 
of inquiry for either raw or manufactured material continues to be 
reported. Users of pig iron who would ordinarily purchase from 
500 to 1000 tons are content to buy in small lots of 50 tons or so for 
prompt delivery, to cover their requirements from hand to mouth. 
On this class of business current rates have of course to be paid, and 
as foundry descriptions are at present rather scarce, prices for these 
are generally being well maintained, although the tendency is 
certainly in a steadily weakening direction. Lancashire makers 

uote about 75s, to 76s., less 24; Lincolnshire 70s. 6d., and 
Derbyshire 71s. to 72s. 6d. net delivered Manchester. In 
forge iron there is still very little buying going on, and 
the position is somewhat irregular. Lincolnshire makers 
report that they have no surplus supplies, some of them being, in 
fact, short to meet deliveries on account of old constracts, and this 
statement was confirmed at a meeting held last week. There are, 
unquestionably, however, plentiful supplies of forge iron on 
the market, and Derbyshire brands especially are being sent into 
this district at lower figures. livered Warrington, Lancashire 
makers quote 68s., less 2}, with 66s. 2d. net remaining the mini- 
mum for Lincolnshire, and Derbyshire reported as _ readily 
obtainable at about 65s. 6d. net. Middlesbrough eases down 
from the maximum prices some of the makers have been 
quoting, but for prompt delivery 7 rail Manchester could 
scarcely be bought from makers under 77s. 4d. to 77s. 10d., whilst 
it is exceptional where merchants would sell under about 76s. 10d. 
net. Scotch iron remains without any very material change, 
quotations averaging about 76s. net for Fglinton and Glengarnock 
at Manchester docks. For delivery this year Manchester docks, 
American pig iron is still quoted about 67s. to 67s. 6d. net. The 
difficulty as to freights continues to seriously restrict arrivals, but 
directly vessels are more readily obtainable there is plenty of iron 
to come over, and those who are largely interested in American 
pig iron expect much lower prices next year. 

In the finished iron trade the new business coming forward con- 
tinues very limited, and for the most part is confined to small 
specifications for current requirements. Some makers have still 
orders on their books, deliveries on account of which may keep 
them fully engaged for the next couple of months, but as con- 
tracts run out they are not being replaced. The list basis prices 
remain at £9 10s. for Lancashire and Yorkshire bars, and 
£9 15s. for North Staffordshire —— delivered here, with 
hoops £9 17s. 6d. for random to £10 2s. 6d. for special cut lengths, 
delivered Manchester district, and 2s, 6d. less for shipment, 
Merchants have followed the official downward move in makers’ 
rates by sending out circulars ingar tion of 10s. per 
ton on stock prices for all descriptions of manufactured iron and 
steel. Nut and bolt makers report a tolerably good demand, and 
are still holding to the list basis ruling prior to the recent 
reduction in No improvement is noticeable in the 
steel trade, business all through continuing extremely slow. 
For hematites there is little or no inquiry, and makers’ quota- 
tions are scarcely more than nominal, as no doubt they would 


be prepared to meet buyers if business were offered. Local made 
billets are still quoted about £6 net, delivered to consumers in the 
Lancashire district. Steel bars continue very irregular, ranging 
from £9 to £9 2s. 6d. upwards, The associated steel boiler plate 
makers are firm at their recent quotations of £10 5s., less 24, 
delivered Manchester district, as they expect an increased weight 
of buying will have to come forward, but outside makers are quot- 
ing below this figure. The steel girder trade is in a very unsatis- 
factory condition, not only is there a really serious falling off in 
the demand, but English makers are being completely cut out by 
continental competition ; Belgian tage offering at quite 30s. per 
ton below English quotations, which range from & lds. to Bo, 
delivered in this district, as compared with Belgian girders at 
about £7 5s. to £7 10s. per ton. ; 

A special method for supporting the piston-rod is being intro- 
duced by Lancaster and Tonge, Limited, of Pendleton, in connec- 
tion with their metallic piston-rod packings. In this arrangement 
a long white-metal bush is placed outside the stuffing-box, where 
it can be examined and lubricated properly, which is obviously an 
improvement on the ordinary plan of supporting the rod by a 
bush placed at the bottom of the stuffing-box, where the heat 
from the steam prevents effective lubrication, and which is in 
other respects a very inconvenient position. I may also mention 
that the firm has just erected a new dynamo house, where a large 
dynamo with a maximum capacity of 110 volts and 200 ampéres 
is to be put down for driving the electric cranes and lighting the 
whole establishment with both arc and incandescent lamps. 

The winter session of the Manchester Geological Society was 
opened on Tuesday, when Mr. G. C. Greenwell, jun., was elected 
president for the ensuing year, and the report submitted showed 
the society to be in a very ag see position, both as regards 
membership and finance. Mr. James Stirling, mining representa- 
tive for Victoria, Australia, delivered an address on the geological 
features of that colony, illustrated by lantern slides. Referring to 
the coal formations, he remarked that these belonged to the 
jurassic beds, and there were also enormous deposits of brown 
coal, 276ft. in thickness, and the problem had been started as to 
how to convert this directly into forms of electrical energy. 

For all descriptions of fuel the inland demand continues only 
slow, and collieries have plentiful supplies to meet requirements ; 
there is, however, still no appreciable accumulation of stocks. This 
is, perhaps, a! attributable to a restricted output brought 
about by the very indifferent manner in which the miners are 
working—an explanation that is 7 forward in some quarters. One 
important factor, however, which of late has largely prevented the 
accumulation of surplus supplies that might otherwise have been 
left on hand owing to the slackening of inland requirements, has 
been the exceptionally active demand for shipment which, with 
considerably higher prices obtainable at the ports as compared 
with those current on inland sales, has afforded sufficient 
inducement for collieries to = all the coal they could spare, so 
that, except in some qualities of engine fuel, they have really had 
nothing they need put into stock. With indications of lessening 
briskness in the pa igre trade it remains to be seen how long the 
present position will be maintained, but the absence of stocks of 
any weight so late on in the year is a matter of no little concern, 
in view of the inevitable extra requirements for winter con- 
sumption, 

In house-fire qualities business moves on slowly but steadily, 
with prices firm at full list rates. The lower qualities of round 
coal are reported in some instances to be meeting with rather 
more inquiry for iron-making p but the general inland 
steam and forge requirements remain but moderate, although for 
the most part sufficient to take away what collieries have to offer, 
and prices are firmly maintained on the basis of about 12s, 6d. to 
13s. for ordinary descriptions at the pit mouth. 

Any weakness at all in the market is still confined to engine 
classes of fuel, supplies of which are ee and generally accu- 
mulating at collieries. As previously reported, however, Lanca- 
shire collieries are preferring to put into stock any surplus they 
may have, as they are anticipating later on a brisk demand for 
this class of fuel. Certainly they are not attempting to push sales 
by any reduction of list rates, 10s. 6d. to 11s. being still their 
average quotations for the better qualities of engine fuel, at the 

it, with inferior sorts of fine screened slack te be bought at about 
In the outside districts, however, prices are not being at all 
so firmly adhered to, and surplus supplies are being sent in from 
Derbyshire and Staffordshire, in many cases at considerably under 
local quotations. To a certain extent business is just now as a 
consequence being diverted temporarily into other channels, as 
consumers naturally are supplying their requirements as far as 
possible from the cheap surplus lots that are being offered on the 
market from other districts. 

Shipping business is quieter, but still fairly active, and about 
18s, 6d. to 17s. is being got for good steam coal, at the ports on 
the Mersey. 

There is a continued brisk demand for good foundry coke, which 
is firm at from 28s, to 31s., according to ——_. but in furnace 
sorts the tendency is still in a weakening direction, with 15s, 6d. 
to 20s. at the ovens, representing the range of prices. 


Barrow.—The best description of the present position of the 
hematite pig iron trade is statu in quo. There is a steady demand, 
but not much life in it, and makers are on the one head, not being 
— with orders, while on the other buyers, knowing makers 

ave not much iron to sell, are not rushing business on to the 
market, which can wait some time yet. There is not much trade 
doing in warrant iron, and the position of the week is shown by an 
absolute firmness in warrant stocks, not one ounce having changed 
hands. Holders are looking forward to better trade and fuller 
prices, and warrant holders are actuated by the same spirit. The 
stocks in warrant stores are steady at 43,820 tons, or 154,027 tons 
less than at the beginning of the year. Mixed Bessemer numbers 
are firm at 81s. to 83s. per ton net f.o.b. Warrant iron is at 76s. 
cash sellers, buyers 75s. There are forty-one furnaces in blast, 
compared with forty-six in the corresponding week of last year. 

Iron ore is in very brisk request, and there is a fuller demand 
for good average qualities than for commoner ones, Indeed, 
foreign ores are found to work out more cheaply than native 
common sorts, Prices are very steady at 18s. for good ordinary 
net at mines, and 22s, for best sorts, the latter being the average 
price of good Spanish and other foreign ores at West Coast ports. 

In the steel trade there is a very steady business doing, and the 
demand for rails and all other classes of steel is well maintained. 
Orders are very well held, and the mills are all busy except in the 
Siemens-Martin department. The egy trade is quiet, and will 
probably remain so for a considerable time, or at any rate until 
cheaper coal will enable makers to quote cheaper rates for the 
finished article. A brisk trade is being done in rails, hoops, tin 
bars, wire rods, slabs, and other classes of steel, and orders are 
well held, while prices are firm. P. of trade are very good. 

Shipbuilders are busy, but will need new orders in the near 
future, and these they are likely to get. 

The coal and coke trades are very active, and prices are well 
maintained. 

The Corporation of Barrow intend to post notices this November 
for an omnibus Bill, the chief feature of which will be to obtain 
| 28-7 sete powers to get a new water supply from the 

on. 

The shipments last week of iron from West Coast ports totalled 
up to 6683 tons, and steel 5916 tons, as com with 10,005 
tons of iron and 13,868 tons of steel in the corresponding’ 
period of last year, a decrease in iron of 2322 tons, and in steel a 
decline of 7952 tons. This year the exports have been 520,125 tons 
of iron and 315,825 tons of steel, compared with 384,370 tons of 
iron and 381,797 tons of steel in the corresponding period of last 
year, an increase of 135,755 in iron, and steel a falling off of 
65,972 tons. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
THE fine weather is all in favour of the coal consumer. It is a 
long time since we have so -like a September and 


October—as far as the latter month has gone—and the result has 
been to save the householder most materially in fuel. The feeling 
that values are likely to fall is pretty freely held. With over two 
dozen blast furnaces blown out in different districts, and the con- 
tinuous weakening in iron prices, fuel can scarcely avoid falling in 
sympathy. It is reported that coalowners, at a private meeti 
recently held, have decided not to alter quotations, but the tren 
of trade may prove too much for them. In the meantime, how- 
ever, the collieries are working steadily, and the output finds a 
ready market. A fair local demand is maintained, and the metro- 
politan requirements are still about an average, though much of 
the household coal being sent there is probably being put to other 
than domestic purposes. 

Quotations may be given as follows:—House coal—Best Silk- 
stones, 15s. to 15s. 6d. per ton; Barnsley house, 14s. 6d. to 15s, 

r ton. Steam coal—Values very firm at 16s. 6d. to 17s. per ton. 

gine fuel—Nuts, 11s. 6d. to 12s. 6d. per ton ; slack from 9s. per 
ton. Coke—Ordinary qualities, 18s, to 20s. per ton; washed, 
from 21s. per ton. 

During last month there were forwarded to Hull from the York- 
shire collieries 368,480 tons of coal, as compared with 342,224 tons 
during September of 1899. These figures show an increase of 
26,256 tons. Shippers state that more business might have been 
done if supplies of steam coal had been large enough to meet the 
demand. During the nine months the weigh taken to Hull was 
3,093,840 tons, as against 2,642,736 tons in the similar period of 
1899. There has thus been an increase in nine months of over 
450,000 tons. The coastwise exports were again heavy, but there 
is a distinct fall in the trade done with London as com d with 
the two previous months, the weight taken from Hull to the 
metropolis being only 27,100 tons, or about 8000 tons less than in 
the previous month. The exports showed a weight of 226,072 
tons, as compared with 197,879 tons in September of 1899, an 
increase of 28,193 tons ; for the nine months of the present year, 
1,566,252 tons, as com with 1,360,897 tons. ‘These figures 
show an increase of about 15 per cent. The countries which 
most largely increased their trade were Belgium, Denmark, France, 
Germany, Holland, Russia, and Norway. Sweden and Turkey 
exhibited a considerable decrease. Egypt, formerly a casual 
customer, is now taking a good weight regularly. 

The iron trade is again less buoyant, and a similar remark applies to 
steel. A further drop in the prices of finished material is reported. 
Bars are now at £9 10s, to £10 5s., as compared with £10 15s. and 
£11 5s. last month ; sheets are £11 to £11 15s., as compared with 
£12 to £12 5s. Common irons are also weaker, though quotations 
remain unchanged. As usual on a falling market, customers are 
chary about buying beyond what they need for immediate use. 
There is rather less heard of the ——. of the United States 
iron, the lowering tendency here, with the higher freights, telling 
against American deliveries. Swedish material is also in a duller 
condition. The best Swedish brands are still difficult to get, 
—- secondary qualities are abundant enough. There is 
much less doing in crucible steel, several firms having set down 
furnaces or put their men on short time. Makers of Siemens 
and Bessemer steels are rather better off. 

In military and railway material the briskness which has prevailed 
all the year is fully maintained, and is likely to be continued 
well into next year. A statement has been freely circulated to the 
effect that a Sheffield company contemplated the purchase of the 
estate of the Bowling Iron Company, and purposed to commence 
armour plate manufacture at ford. The price was even 
specifically stated at two millions. The Sheffield company was 
believed to be Charles Cammell and Co., Cyclops Works, but on 
inquiry being made Cammell and Co. state that there is no truth 
whatever in the rumour. : 

The exports of unwrought steel during September show a con- 
siderable decline, the value being £261,474, against £326,338 for the 
corresponding month of 1899. The principal decreasing markets 
were Russia and Germany, the first having fallen from £30,129 to 
£13,895, and the second from £43,550 to £19,653. Canada exhibits 
a very heavy decrease—from £16,917 to £3926. Decreases are also 
shown by Denmark, United States of America, and British East 
Indies. The only markets which show an increase are Swede 
Norway, Holland, France, and Australasia. For the comple’ 
nine months of the year the value was £2,989,313, against 
£2,305,111. 

In cutlery the foreign business during September showed a slight 
increase, the value being £52,964, as compared with £51,631 for 
September of 1899. For the nine months the value was £467,168 
against £434,804. The only increasing markets of the month were 
Russia, France, United States, and Australasia. Decreases were 
shown by all the other markets, the principal falling of being with 
= ritish Possessions in South Africa, and foreign West 
Indies, 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE market for iron and steel is not favourable for sellers in any 
branch, the demand being very slack ; slacker, in fact, than at any 
time this year, though in October there is generally some activity 
in pig iron on-account of the continental consumers and merchants 
getting in stocks for the winter. The most conspicuous feature 
now is the lack of improvement, and it can hai — expected 
that any will appear till the winter season is over. No one isina 
hurry about buying when every week additional reductions of 
prices are made; every consumer naturally waits as long as 

ible before buying, so as to purchase on the lowest terms. 
Deen can afford to wait, as there is now no scarcity in the supply 
of pig iron, and no difficulty is likely to be experienced about 
getting the iron whenever it is wanted. This is = the opposite 
to the state of affairs reported some two or three months ago 
when iron was really scarce, and getting it was a good deal a 
matter of favour. Now some are buying one day for delivery the 
next, and in some cases the steamer has been actually in the river 
before the iron was bought which it was intended she should 


carry. 

Competition is becoming somewhat keen in the pig iron trade, 
not only as between producer and merchant, but also among the 
makers themselves, and prices have declined age Age a Most 
of the second hands have this week accepted . per ton for 
early f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron, and 
some of the makers also have taken that, though as a rule they 
have been asking 68s, 3d., which shows a fall of 3s. from the best 
price of the year, and even that figure is not readily forthcoming 
when warrants are lower, especia g Bapnvag warrants. Only a 
short time ago these latter were 7s. 6d, per ton above Cleveland 
es now the latter are the dearer by ls. 3d. per ton, 
during the week they have been 2s. dearer. Both have declined 
in value of late, but Scotch has fallen the more quickly by a good 
deal. Buying on Scotch account has been again curtailed, for 
Glasgow founders will not pay the prices asked by Cleveland 
makers when Scotch iron is cheaper. No, 1 is at 70s., No. 4 
foundry at 65s. 3d., grey forge at 9d., and mottled and white 
at 63s, 6d., all for early delivery. There is no difficulty in getting 
iron at these figures, for there is a plethora of supply of the lower 

ualities, and some sellers are eens their iron upon the market. 
Sucb being the circumstances, ing iron for forward delivery is 
at a standstill. 

The change in the situation in the hematite iron market is even 
more pronounced than it is in the ordinary Cleveland market, 
though the hematite was up till a very short time ago by far the 
stronger. Lately it has quite collapsed, and while eland 
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No, 3 iron has fallen 3s., hematite has drop between 5s. and 
6s. Makers who were getting 86s, and 87s. for mixed numbers a 
few weeks ago are now glad to be able to get 81s. Competition is 
keen with second hands, there being a lot of iron unsold in the 
hands of merchants, who are determined to get rid of it at any 
price, as already they have made a fair profit onit, It is iron 
that had been sold to buyers on the Continent, who did not take 
delivery, and paid the difference instead. They can get plenty of 
iron at home now, and on more favourable terms than those at 
which they bought English iron. For the iron thus thrown on the 
hands of merchants other markets have to be found, and the 
market is weakened by the pressure to sell. Rubio ore is easier in 
rice, but it has not declined to the same extent as hematite iron. 
ere are sellers at 21s., delivered at wharf on Tees or Tyne, but 
consumers will not pay this, especially as they expect to see the 
price forced down to 20s. Before this can take place, however, 
— will have to be reduced, and there are as yet no signs of 
any fall. ° 

The exports of pig iron from the Cleveland district have been poor 
recently, partly because of the lowness of the water in the rivers and 
canals on the Continent. This was so much the case that barges 
had to carry only half their usual cargoes. Merchants had in con- 
sequence to stop deliveries of a considerable proportion of the iron 
due to them, as they did not want to have to discharge the iron on 
to the quays and keep it in stock there, as that meant extra ex- 

nse. Usually the iron is loaded direct from the steamer to the 

es. This month the amount of rain that has fallen has im- 

roved the condition of the waterways, and shipments are increas- 
ing substantially to the Continent. They still fall short of the 
quantities that were sent in the spring months. To Scotland the 
deliveries have fallen off, as Cleveland iron is again dearer than 
Scotch. The total shipments of pig iron from the Cleveland 
district this month have reached 30,049 tons, as compared with 
33,173 tons last month, and 27,942 tons in October, 1899, all to 
10th. Stocks of pig iron in the public stores show little change. 
The quantity of Cleveland iron held on Wednesday night by 
Connal and Co, was 11,917 tons, an increase for this month of 
662 tons. The stock of hematite pig iron has stood at 555 tons 
since July 16th, practically three months. 

The number of furnaces in operation in the part of Middles- 
brough is now sixty-nine out of eighty-seven built, and of those at 
work forty-five are producing ordinary Cleveland iron and twenty- 
four hematite, &c. Bolckow, Vaughan, and Co. have blown out a 
furnace at the Cleveland Works, and now have twenty-three in 
operation out of thirty built at Middlesbrough. Gjers, Mills, and 
Co., at the Ayresome Ironworks have re-lighted a furnace, and now 
have all their four furnaces at work. ithin the next few days 
Sir B. Samuelson and Co., at the Newport Ironworks, Middles- 
brough, will blow out a furnace. The Normanby Ironworks 
Company, Limited, are building a furnace at their Normanby 
Ironworks. 

The accountants have officially ascertained that the average net 
price realised by the ironmasters for the Cleveland No. 3 pig iron 
delivered during the third quarter of the year was 69s. 6°48d. per 
ton, this being 11°69 more than in the previous quarter, and it is 
the best price that has been reported for twenty-five years. The 
improvement in the price this year has reached 5s. 5d., and the rise 
as compared with the corresponding period of last year has been 
14s. 4d. Since values began to advance, the price of No. 3 Cleve- 
land pig iron has been more than doubled. In accordance with 
the sliding scale based upon this return, the wages of blast furnace- 
men in the North of England have been advanced 1} per cent. 

The Cleveland ironstone miners, whose wages were in April last 
fixed for six months, have put in a claim for a substantial advance 
of wages, to take effect when the present agr t ter tes at 
the end of this month. The men’s executive are to meet the 
employers to to this claim. 

Business is becoming slacker in the manufactured iron and steel 
industries, and some of the firtas seem to be getting short 
of work, as competition is keener than it has been for several years. 
Consumers everywhere appear to be holding off, and enterprise is 
at a rather low ebb, people waiting to operate until there is some 
evidence that prices are as low as they are likely tobe. At present 
there is no such evidence, for the tendency is still decidedly down- 
ward, The bap manufacturers, who have so long held out 
against reducing prices, have at last found it advisable to 
follow the lead of competitors in other districts, and have 
reduced their quotations 10s. per ton, this being the 
first downward movement in this branch for some years. Com- 
mon iron bars are now at £9, best bars at £9 10s., and double 
best at £10 10s., all less 24 per cent. f.o.t. at works, Steel hoops 
have also been similarly reduced, and can be bought at £9 10s., 

_ less 24 per cent. at works. Other prices which have all been 

‘recently reduced are now fairly firm, but even for plates and angles 
the demand is very quiet. Ironand steel ship angles are sold at £8 ; 
iron a 3 plates at £8 2s, 6d.; steel ship plates at £8 ; and steel 
boiler plates at £10, all less 24 per cent. f.0.t. The nominal price 
of heavy steel rails is £7 net at works The Consett Iron Company 
have given their officials, clerks, and tocktakers, a bonus of 10 per 
cent. on their earnings for the last twelve months, the total amount 
required for this purpose being £3000. 

r. J. R. P. Lunn, who has been chief assistant engineer in the 
electrical department of the Huddersfield Corporation, has been 
appointed as resident electrical engineer for the Darlington Cor- 
at a salary of £300 per annum. Mr. H. W. Clayden, who 

as been in charge of the work of introducing the electric light 
into Middlesbrough, was chosen by the Electric Lighting Com- 
mittee of the Morporation as resident electrical engineer at a salary 
of £250 a year, but the Corporation, at its meeting on Tuesday, 
did not confirm the minute, as it was thought that the appoint- 
ment should be advertised. 

‘At midnight on Saturday last the private line of the Marquis of 
Londonderry from Seaham to Sunderland, six miles long, passed 
into the hands of the North-Eastern Railway Company, who have 
acquired it for £400,000. The line was opened in 1855. 

he Amalgamated Society of Railway Servants, at the congress 
at Newcastle-on-Tyne, resolved to support the demand of the 
North-Eastern men for a general advance of 10 per cent. in wages, 
time and a-quarter for night duty, and time and a-half for Sunday, 
though Mr. Bell, M.P., deprecated pressing for more than the 
extra for night duty. 

The coal trade is becoming quieter, and prices are tending more 
in favour of the buyer. There can be little doubt that the value 
of fuel is now on the down grade, and consumers regard this with 
satisfaction, for the cost of coal and coke has been quite out of 
proportion with the rates that have been received by the con- 
sumers. Best steam coals have declined to 18s. per ton f.o.b., 
and smalls to 10s. 6d. A reduction in steam coal at this 
season of the year is generally looked for, however, as 
the winter is at hand, and the business with Baltic ports 
is virtually over for the year. Gas coals are in pressing 
demand, and the exception to the rule, but while winter is 
the quietest time for the steam coal trade, it is the briskest for 
gas coal. Coke has commenced to fall steadily, and consumers 
who were a short time ago paying 29s. for medium qualities, de- 
livered at the furnaces on ates can now get it at 25s., and 
26s. is the regular quotation of sellers. Sales for execution up to 
the end of the year at 25s. are reported. Foundry coke has dropped 
to 28s. per ton f.o.b. The average net realised price for North- 
umberland coal last quarter was 11s. 6d. per ton, an advance of 
nae = miners’ wages are advanced 8} per cent. in accordance 

erewith. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THERE has been a limited business in pig iron warrants this week. 
Transactions have almost exclusively been confined to Scotch 
warrants, and there has been an easier tendency in prices, 


Business has been done in Scotch warrants from 66s. to 66s. 64d., 
and also at 65s. 104d. cash, at 65s. 5d. for delivery in thirteen days, 
and from 66s, 3d. to 65s. 74d. one month. Small lots of Cumber- 
land hematite have been done at 75s. 10d. cash, and 76s. 14d. one 
month. There has beeg nothing doing in this market in ordinary 
Cleveland warrants. 

The prices of makers’ special brands are pretty well maintained. 
G.M.B., f.0.b. at Glasgow, No. 1, is quoted 68s. 6d.; No. 3, 68s.; 
Carnbroe, No. 1, 75s.; No. 3, 72s.; on No. 1, 82s.; No. 3, 
72s.; Gartsherrie and Calder, Nos. 1, 85s.; Nos. 3, 74s.; Summer- 
lee, No. 1, 86s.; No. 3, 73s. 6d.; Coltness, No. 1, not quoted ; 
No. 3, 74s. 6d.; Glengarnock at Ardrossan, No. 1, 82s. 6d.; No. 3, 
72s. 6d.; Eglinton at Ardrossan or Troon, No. 1, 73s. 6d.; No. 3, 
71s.; Dalmellington at Ayr, No. 1, not quoted; No. 3, 72s.; 
Shotts at Leith, No. 1, 86s.; No. 3, 75s.; Carron at Grangemouth, 
No. 1, 84s.; No. 3, 74s. per ton. 

There is a fair demand for Scotch hematite pig iron, which is 

uoted by merchants 84s. 6d. for delivery at the steel works. 
| emer from the West Coast of England seem to indicate that 
there is likely to be a scarcity of hematite ore, and it would not 
therefore be surprising if the prices of hematite pig, both English 
and Scotch, were in the early future to show some advance. 

It may be interesting to note the average prices_of Scotch pig 
iron warrants during the past nine months. The average for 
January was 68s. 1#d., compared with 52s. 3}d. in the correspond- 
ing month of 1899. In February the average rate had risen to 
68s. 8}d., in March 71s. 2d., April75s. There then ensued a decline 
in May to 69s. 87d., and in June 66s. 8d., July showed a recovery 
to 69s. 8d., and the price rose in August to 73s. 6d., the rate for 
September having been ascertained to have been 72s. ld. The 
range cf prices this year has been much higher than last, but the 
amount of business done has shown a large falling off this season, 
and it should be added that the higher quotations have been in no 
small degree due to speculative causes, which are now believed 
to be removed out of the way. While the market is now free, the 
number of warrants in circulation is limited. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 3914 tons, compared with 5189 in the corresponding 
week of last year. There was shipped to India 27 tons, Australia 
205, France 170, Italy 205, Germany 313, Holland 395, Spain and 
Portugal 320, China and Japan 11, other countries 70, the coast- 
wise shipments being 2048, against 2735 in the same week of last 
year. 

There are 80 furnaces in blast in Scotland, compared with 78 at 
this time time last year. Of the total 37 are making ordinary, 37 
hematite, and 6 basic iron. Since last report two furnaces have 
been taken off ordinary iron and two have been placed on the 
manufacture of hematite. 

The stock of pig iron in Connal and Co.’s Glasgow stores shows 
a reduction for the past week of rather over 2000 tons, and during 
the past nine months these stocks have been reduced altogether 
157,067 tons, the total stock now amounting to only 87,290 tons. 
This quantity is very small, and any sudden or large demand for 
pig iron would therefore almost worse” 3 send up prices. 

There is not much change to note in the position of the finished 
iron and steel trades. Rumours are current to the effect that a 
considerable amount of fresh work is likely to come to the steel- 
makers from Government contracts for warships that are now in 
course of adjustment. Competition for general iron and steel 
goods is keen, both with American and continental makers, 

There has been a considerable change in the position of the coal 
trade. The continual shrinkage in foreign orders has left larger 
quantities of coal to be disposed of in the home markets, with the 
result that there is an easier feeling all round. The middle and 
lower qualities of ell coal are especially plentiful, and there is a 
better supply of dross at cheaper rates. Steam coal is quiet. 
Splint coal is firm, owing toa large home consumption, and good 
orders being in the market for the River Plate, Prices are 
irregular, and cannot be given with accuracy. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


AN ex-colliery manager of shrewd foresight and sound judg- 
ment, commenting personally on coal prices, colliers’ wages, and 
future prospects, said this week, ‘‘I think, with you, the top of 
the hill has been reached as regards prices. Colliers, however, 
may look forward to another advance at the next audit, as large 
contracts were entered into at high values, which have a long time 
torun. House coal, too, is every week in fuller demand at firm 
prices. We are at the top, but, as is always the case, there will be 
a certain period, more or less prolonged, of astationary character, 
and the descent down may be very different to any in past experi- 
ence, Welsh steam coal having gained a wider and stronger 
estimate.” He also touched upon the needs of the transport 
service, which promise to be great for a long time to come. 

At all ports clearances last week were small comparatively, owing 
to the lack of tonnage. On the 5th October Cardiff only 
despatched twenty-one vessels, and of these seven were for France, 
Genoa taking the largest quantity, namely, 6400 tons, On the 
6th the clearances were still less, only fourteen vessels, but there 
were two noticeable cargoes, 5000 tons to Cape de Verdes, and 
5600 tons to Naples. This week there is but slight change. On 
the 9th the clearances were only seventeen, and the only cargo of 
note 4800 tons to Alexandria. Other ports were in accord. 
Swansea coal export was only 38,687 tons, and Newport coastwise 
despatch was limited to 10,461 tons. The foreign shipment was 
57,143 tons. 

On ’Change, Cardiff, mid-week, there was only a quiet inquiry 
for steam coals for prompt —— and the complaint of tonnage 
arriving tardily continued. Prices for all descriptions of steam 
were easier, and better demands for smalls, but with no improve- 
ment in price. House coal demand increasing, and prices firm. 
The latest quotations, Cardiff, were as follows: Best steam coal, 
27s. to 28s.; seconds, 23s. to 25s.; drys, 24s. 6d. to 25s.; best 
Monmouthshire, 22s. to 23s.; seconds, 20s. to 20s, 6d.; best small, 
13s. to 13s. 6d.; seconds, 11s. 9d. to 12s.; inferior sorts, from 10s. 
Best house coal, 25s. to 26s.; No. 3 Rhondda, 21s. 6d. to 22s.; 
brush, 19s. 6d. to 20s.; small, 17s. 6d. to 18s.; No. 2 Rhondda, 
18s. 6d. to 19s.; small, 11s, 6d. to 12s, Swansea prices: Anthra- 
cite, finest hand-picked, 27s. 6d. to 28s.; second quality, 24s. 6d. 
to 25s.; best large, 23s. to 24s.; red vein, 19s, to 19s, 6d.; rubbly 
culm, lls. to 11s. 6d. Steam coals, 22s. to 23s.; second, 20s. to 
21s.; bunkers, 15s. 6d. to 16s. 6d.; small, 12s, to 14s. House 
coal: No. 2 Rhondda, 19s. to 19s. 6d., all delivered f.o.b. Swansea, 
cash 30 days, less 24. © 

Coke is not in such strong demand. Cardiff prices: Furnace, 
32s, to 33s.; foundry, 34s. to- 36s.; special Soule , 38s. to 40s. 
— figures are: Furnace, 33s, to 34s,; best foundry, 40s. to 


Patent fuel continues in good demand, and prices are well main- 
tained. Last week Swansea despatched over 10,000 tons. Ship- 
ments to France were insignificant, but Russia took close upon 3000 
tons ; Italy, 3350 tons; and Algiers, 3000. Prices, 22s. to 23s.; 
Cardiff figures, 24s. to 25s. Pitwood quotations advancing slightly. 
—— quoting 22s, for good wood into trucks Cardiff ; outlook is 

righter. 

Coal and iron shares are easier, and are fluctuating slightly, one 
day being in good demand, and the next showing a slight falling 
off. In coal this is due, locally, to the rates that take place when 
a firmer tone, on advancing, is recorded. Albions this week 
changed hands at 17. Lewis Merthyr Preferences at 11}. Lockets 
Preferences at 10}. North ordinary at 7 several times. Later 


— were given at 6Z, but another day may see this improved. 
hymney Iron New, 45s. 3d.; Tredegar Iron, A, 9s, 8d. to 10d. 
per ton. 


Steel rails continue in steady demand, home, colonial, and 


foreign. At present the requirements for South Africa are 
receiving attention, and also for Uganda. Last week there was a 
considerable shipment from Cardiff of 1065 tons of steel sleepers to 
Kilindini, and the steamer took out 2500 tons of coal and 2000 
tons general mechandise. The present state of trade is fairly 
good, though leading ironmasters complain of the American 
rivalry, and the urgent necessity that some measure of protection 
should be accorded to home industry. ‘‘ Now,” said one gentle- 
man, ‘‘it is steel that is suffering ; wait a little and it will becotton 
as well.” Apart from the flooding of the European markets with 
American steel, directed by the great wealth of Mr. Carnegie, 
ironmasters are not free from considerable anxiety, yet they 
look forward to a continuance of prosperity and do not’ share the 
opinion that the turning point has come. The unity of feeling 
amongst the Great Powers, the needs of the East, the opening up 
of South Africa, are suggestive of promise, and one good authority 
in the steél world is more hopeful of a boom in steel next year 
than of a decline. This week 2871 tons of steel bars came to 
from Philadelphia, The of pig iron have been 
small. Last week Swansea received tons, and this week 840 
tons came in from Grimsby. 

On ’Change, Swansea, mid-week, attendance was not large, and 
matters of any moment were postponed until after the Birming- 
ham meeting. In respect of American steel it was thought that 


no further quantities of steel bars can be sold for delivery this 
year, and the opinion was ongeens that the steel sold had 
entailed loss upon the sellers. The pig iron market was reported 


to be running down. Makers’ iron was stated to be quoted at 
£4 5s. c.i.f. Swansea, which is, approximately, 5s. per ton higher 
than warrants ; so that, as observed by a member on ’Change, 
prices of warrants is no guide to consumers of iron. 

The latest quotations, iron and steel, are as follows :—Pig iron: 
Glasgow warrants, 65s. 5d., cash buyers ; Middlesbrough, No. 3, 
68s. 6d., other numbers in proportion. Hematite warrants, 
75s. 10d. to 75s. 11d., for mixed numbers, f.o.b. Welsh bars: 
£8 15s. to £8 17s, 6d. ; angles, &c., at usual extras. Sheet iron; 
£9 5s. to £9 10s. Steel sheets, £9 2s. 6d. to £9 7s. 6d., with the 
usual extras for higher gauges. Steel rails, heavy, £7 to £7 2s. 6d., 
light, £8 2s. 6d. to £8 17s, 6d. f.o.t.; sleepers, angles, channels, 
according to section and specification. Siemens and Bessemer 
steel bars nominal. 

Tin-plates: Bessemer steel cokes, 14s. to 14s. 3d.; Siemens coke 
finish, 14s. 3d. to 14s. 6d.; ternes, per double box, 28 by 20 C., 
27s., 28s. to 30s. Big sheets for galvanising, finished black plate, 
and Canadas, all remain ‘‘ nominal.” 

Block tin, £130 10s. to £125. Lead, £182s. 6d. Copper: Chili 
bars, £72 15s. to £73 5s. Iron ore: Tafna, 20s.; Rubio, 21s, ex ship 
Swansea, 

In tin-plate the remarkably small shipment of 88 tons of the 
previous week was well distanced last week by the despatch of 
41,004 boxes, 37,704 boxes being received from the works. Stocks 
now consist of 148,550 boxes. The comparison between the tin- 
plate shipments of September this year with those of September, 
1899, may be of interest. Russia, for instance, imported last 
month 3367 tons, as compared with 3410 tons; Denmark, 142 tons, 
compared with 459; Germany, 982 tons to 1661 tons; Holland, 
615 tons to 1851 tons; Belgium, 549 tons to 1312 tons; France, 
1193 tons to 861 tons; Portugal, 381 tons to 282 tons; Italy, 620 
tons to 316 tons ; Austria, 269 tons to 240 tons ; Greece, nil to two 
tons; Straits Settlements, 342 tons, against 251 tons; China, 
233 tons, against 85 tons; Japan, 275 tons, against 175 tons; Siam, 
32 tons, against nil; United States, 2491 tons to 2647 tons. The 
total last month was 11,492 tons, compared with 13,522 tons for 
September, 1899. 

here is an increasing demand for large sheets, and alterations 
are being carried out for their manufacture at several works, 
Last week the Cardonnel Works were restarted after a stoppage 
of five weeks, and most mills are in full activity. Some furnaces 
are out on account of the supply of American steel bar, which 
is cheaper than home make. At Landore, Pontardawe, and 
Morriston work is as usual, Additions are being made at the 
British Seamless Tube Company’s works, also at the Landore- 
Manchester refractory ore works. All foundries busy, and the. 
engineering sheds active. 

Jronmasters continue to be troubled with difficulties arising in 
part from the high wages prevailing. This week two roughers 
from Cyfarthfa were charged at the Merthyr Police-court with 
absenting themselves from work without leave, by which a mill 
was rendered inactive. They were fined £1 each. 

An illustration was given at the Pontypool Police-court this 
week of the dangers and possibilities of coal mining. Two colliers 
were found in Llanhilleth Colliery asleep with a lighted lamp by 
each. They were fined 20s. each. 

The shipping world at Cardiff was this week disturbed by a 
proved case of bubonic plague, imported from Newcastle by a 
sailor who came by rail. It was the subject of comment at the 
port that the excellent arrangements in force for preventing plague 
cases entering by ship were rendered abortive unless railway 
precautions are taken as well. 

The functions of a trades correspondent have little or no con- 
nection with politics ; but I am obliged to put on record the fact 
that Sir John Jones Jenkins, who has rendered admirable services 
to the tin-plate industry, has been thrown out for Carmarthen, 
and in the Merthyr district Mr. Pritchard Morgan, who is reputed 
to have been useful in Eastern questions, and improvement of 
home industries in accord, has been rejected. 


THe Russian Navat Estimates FoR 1901 allow for an ex- 
penditure of 10,469,651 roubles more than that of the current 
year. The ordinary expenditure is estimated at 60,000,000, the 
augmentation of the navy at 16,000,000, the harbour works at 
Libau at 3,000,000, those at Vladivostock at 2,000,000, and those 
at Port Arthur at 3,000,000 roubles, Libau is gradually to be 
made Russia’s strongest war harbour in the Baltic, and is to 
replace Cronstadt, as it is said to be ice free. 


AN AMERICAN CENTRIFUGAL RaiLway.—A centrifugal railway 
has been added by our American friends to the ‘‘ attractions” of 
the well-known New Yorker’s Epes resort, Coney Island. The 
railway consists of an elevated inclined line curving upward and 
downward near its middle to form an oval loop, the vertical or 
major axis of which is 24ft. long, and the horizontal or minor axis 
20ft. long. The cars, 6ft. long and 3ft. wide, are supported by 
two driving wheels lft. diameter, arranged in tandem to run upon 
a single central rail on the upper surface of the ties, Four 
auxiliary wheels, 6in. in diameter, running upon two rails secured 
to the under surface of the ties, are also employed. When in 
motion a car retains the upright position exactly as would a bicycle, 
the auxiliary wheel being used only to steady the car when the 
velocity is very small. e highest point of the railway is 35ft. 
from the ground ; and between this point and the beginning of the 
oval loop is a stretch of track 75ft. in length. The car is hauled 
up by a cable to the point of maximum elevation, and is then cut 
loose. With an instantly accelerating speed it plunges down the 
incline of 75ft., dropping a distance of nearly 35ft. in a brief 
interval, whirls around the loop, and reaches the station after 
running up a heavy grade, whereby the speed is considerably 
reduced. So great is the velocity of the car when it reaches the 
end of its downward plunge of 75M. that, at the highest point of 
the oval, it is held against the track in opposition to the force of 
gravity, by the centrifugal force alone. A centrifugal railway 
formed one of the attractions of a species of popular scientific ex- 
hibition held in the Rotunda, Dublin, about the year 1845. There 
were two circles about 20ft. in diameter, so that the car made two 
complete revolutions. Those who made one trip did not manifest 
any burning desire to make another. We also recollect a small 
railway of the kind at Liverpool nearly fifty years ago. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


A GENERAL decrease in demand continues to be 
felt in nearly all the iron trades, the tone last 
week having been remarkably quiet, and there is 
altogether very little to report concerning the 
business done on the Rhenish-Westphalian and 
the Silesian iron market. The outlook is un- 
questionably dull ; very few forward orders can 
be secured, the reserve in many departments in- 
creasing from week to week, and so activity 
during the next few months is sure to be of a 
very limited description, especially in the raw and 
manufactured iron department. Though output 
in many instances exceeds consumption, the con- 
dition of prices may still be considered as com» 
paratively firm; of course, if orders of any 
weight are offering, a fierce competition among 
the different works often causes quotations to go 
down a few marks, but officially the prices of last 
month are still ruling. The various branches of 
the finished iron and steel trade continue in fairly 
good occupation, and the engineering industries 
are very busy. 

Fourteen boiler explosions are statistically 
stated to have taken p ace in the German Empire 
in 1899, the number of boilers in use being 140,090; 
thirteen men were killed or died within forty- 
eight hours, whilst eleven were seriously, and 
eleven slightly injured. An excellent condition 
prevails on the German coal market, both demand 
and prices being very strong, and, on the whole, 
improving. Coke is scarce and dear, and so is 
coal for coke making; a rise in quotations is 
expected to take place shortly. Export in coal 
from Silesia has been pretty lively, and promises 
to remain brisk during the next few months. 

A healthy tone prevails on the Austro-Hun- 
garian iron market, and if the demand for most 
articles is still somewhat limited, and the business 
transacted in raw and manufactured iron rather 
small for the present, there is yet more strength 
shown in the market than was felt for many 
months, A fair number of export orders have 
been coming in upon the week, and the outlook 
may be considered as pretty favourable ; the con- 
dition of prices has not changed since former 
letters, but remains firm on the whole. 

Consumers of coal in Austria still complain of 
the difficulty they experience in securing supplies, 
and of the exorbitant prices they have to pay. 
Figures of import in coal show a strong increase. 
From January to August of present year value 
of import was 145 million crowns more than 
during the corresponding period last year; in 
coke, too, value of import was 168 million crowns 
higher than in the previous year. Nearly all the 
coal imported to Austria came from Germany. 

At the recent tendering for the supply of coal 
for the Bavarian State Railways the Bohemian 
collieries have been successful, securing the order 
for 160,000 t., of which 80,000t. fall to the 
Keadno Coal Company, 30,000 t. to the West- 
Bohemian Coal Company, 37,000 t. to the 
Niirschau colliery, and the remaining lot to two 
dealers. 

Pig iron has been exhibiting a little more firm- 
ness on the Belgian iron market during the week 
now past, and though the general tone cannot be 
stated to have shown any improvement against 
former weeks, there was nevertheless a slightly 
better feeling noticeable in some special trades. 
Malleable iron meets with a poor demand, and 
the number of orders secured in this branch of 
the iron trade is very small indeed, consumers 
not caring to place their orders unless reductions 
in price are granted, and this the ironmasters can 
hardly afford to do so long as the quotations for 
raw material remain as high as they are now. 
The Belgian wagon shops are naturally looking 
forward with much interest to the tendering for 
passenger cars for the State Railways, to which 
reference was made in last week’s letter, but the 
German factories are expected. to prove very 
keen, and, it is to be feared, successful com- 
petitors. Both American and German com- 

tition is exceedingly strong in Belgium, the 

ifference in quotations being on an average 

1°50f. to 2f. p.t. American foundry pig, for 
instance, was offered at 80f. p.t., f.o.b. Antwerp, 
while the price quoted by inland firms varies 
between 95f. to 100f. p.t. 

Coal continues to rise in price as well as in 
demand. A good business is done in Belgian 
coal to France, where almost any price can be 
got, and one pit in the Borinage is even said to 

ave sold 30,000 t. coal to Germany, at a price a 
little below what is quoted for inland consump- 
tion. House coal continues to move rapidly 
upwards, 26f. p.t. being quoted for common 
house coal, and 42f. p.t. for anthracite. 

There is nothing of particular interest to relate 
in connection with the French iron market. Most 
departments are fairly busy ; here and thereaquiet- 
ing down was felt compared with former months, 
and the position of prices is, perhaps, a little less 
firm than makers could wish ; but, generally, the 
tone all round is steady. ‘Ihe finished iron and 
engineering shops have secured a fair number of 
orders, and the railway trades are also pretty 
active ; forward contracts are, however, scarce, 
and the occupation of the mills and shops during 
winter is therefore expected to be limited. 


CITY AND GUILDS OF LONDON CEN- 
TRAL TECHNICAL COLLEGE. 


THE Old Students’ Association of the College 
held its third annual dinner on Tuesday, October 
2nd, at the Restaurant Frascati, Professor O, 
Henrici, LL.D., F.R.S., Dean of the College and 
president of the Association, taking the chair. 
Amongst those present were the professors of the 
College, Sir R. A. Binnie, who had in the after- 
noon given the inaugural address at the opening 
of the College session, and Mr. A. L. Soper, 
assistant secretary to the institute, in addition to 
a large number of old students, 

After the toast of ‘‘ The Queen” had been duly 
honoured the Chairman rose to offer the sugges- 
tion that in future some business should be taken 
in connection with the dinner. The toast of 
“The College” was ably proposed by Mr. 
M. J. P. O'Gorman, who praised the occasion as 
one eminently calculated to make the members 
lose that awe of their professors which they had 
held in their student days, and laid great stress 


= 


on the duty of successful old students to help on 
the younger members, and do all in their power 
to bring forward the name of the College. In 
replying to the toast Professor Henrici said that 
the College took the greatest interest in its old 
students, and pointed out the importance of 
having a large and efficiently organised Old 
Students’ Association. 

Professor W. E. Ayrton, in toasting ‘‘ The 
Association,” Jaid special stress on the establish- 
ment of an old students’ register, and said that it 
should be the aim of all the members to make their 
association a miniature empire. Mr. E. F. Arm- 
strong, replying on behalf of the association in 
the unavoidable absence of the hon. secretary, 
sketched briefly the work of the association, and 
appealed toall members to support itenergetically. 
Laying stress on the debt every old student owed 
to the College, he urged them to repay this by 
favouring in every way the interests of the 
College, and to take as their motto ‘ Vivat, 
crescat, floreat the College.” . 

Professor W. C. Unwin, in proposing ‘‘The 
Visitors,” alluded to the work of Sir A. R. Binnie 
in helping on younger members of the profession, 
and gave an interesting account of what some of 
the old students were doing. Sir A. R. Binnie, in 
reply, urged that in every young engineer the 
desire to conquer acted as a golden gate to 
success, As an old engineer, he assured them 
that he was —— when meeting and helpi 
his younger colleagues, and had found throug’ 
life that associations connected with his younger 
days were always the pleasantest. He congratu- 
lated the members on having banded together to 
make their association worthy of one of the 
grandest institutions of the City. 

Mr. A. 8. E. Ackermann, in proposing ‘‘The 
Chairman,” added a few remarks on the educa- 
tional value of the Paris Exhibition, and Professor. 
Henrici having replied, the rest of the evening 
was given up to the general conversation and the 
renewal of old friendships. 


LAUNCHES AND TRIAL TRIPS. 


Nina, built by, Craig, Taylor, and Co.; to the 
order of, Messrs. Fratelli Cosulich, of Trieste ; 
dimensions, 34l1ft., 45ft., 28ft. 6in. moulded ; 
engines, triple-expansion, 24in., 38in., 64in., by 
42in. stroke, pressure 1601b.; constructed by, 
Thomas Richardson and Son, Limited ; trial trip, 
1st October ; 114 knots, 

Eros, steel cargo steamer ; built by, Laveraags 
Engineering and Shipbuilding Company, of 
Bergen ; to the order of, W. Carl Konow ; dimen- 
sions, 241ft., 34ft., 16ft.; to carry, 1650 tons 
deadweight ; engines, triple-expansion, 630 horse- 
power ; trial trip, October 3rd ; 10} knots. 

Knup IL., steel screw steamer ; built by, Wm. 
Gray and Co., Limited; to the order of, L. H. 
Carl ; dimensions, 290ft., 40ft., 20ft. 64in. ; engines, 
triple-expansion, 2lin., 33in., 56in. by 36in., 

ressure 160 lb.; constructed by, Central Marine 
Regios Works ; trial trip, October 4th ; 9} knots. 

INCHDUNE, steel screw steamer ; built by, Wm. 
Gray and Co., Limited ; to the order of, Hamiltom 
Fraser and Co.; dimensions, 360ft., 48ft. by 29ft.; 
to carry, 1600 tons deadweight on 23ft.; engines, 
five-crank quadruple-expansion, pressure 267 lb.; 
constructed by, the builders ; trial trip ; 
11} knots. 

HENDONHALL, steel screw steamer ; built by, 
Irvine’s Shipbuilding and Dry Docks Company, 
Limited ; to the order of, the West Hartlepool 
Steam Navigation Company, Limited; dimen- 
sions, 360ft., 47ft. Qin., 30ft. 2hin.; to carry, 
10,000 tons measurement ; engines, triple expan- 
sion, 25in., 40in., 66in., by 45in. stroke, pressure 
1651b.; constructed by, Sir C. Furness, West- 
garth, and Co., Limited ; launch, October 8th. 

CoLENSO, steel screw steamer ; built by, Robert 
Stephenson and Co., Limited ; to the order of, 
Thos. Wilson, Sons, and Co., Limited ; dimen- 
sions, 340ft., 47ft., 29ft. 10in.; engines, triple- 
expansion; constructed by, Sir Christopher 
Furness, Westgarth, and Co.; launch, October 9th. 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


THE address of the Lilleshall Company, Limited, 
will be 71, Finsbury-pavement (Electric Railway 
Station-buildings), Moorgate-street, E.C. 

Tue “B. and 8.” Folding Gate Company an- 
nounces that it has removed its business premises 
to 19, 20, and 21, Tower-street, Upper St. Martin’s- 
lane, London, W.C. 

THE Town Council of the burgh of Grantown- 
on-Spey have in contemplation the introduction 
of an electric light installation into the burgh. 
They invite tenders from public companies for 
this purpose, with a view to entering into an 
agreement with a company who will be entitled 
to carry through and work the installation on 
certain conditions as to the maximum price to be 
charged the consumer, and the terms on which 
the company might sell their undertaking to the 
burgh in the future. 

THE partnership which has for some years 
been carried on by Mr. R. McLachlan and Mr. 
A. von Bergen at Darlington under the style of 
‘*McLachlan and Co.,” for the building, selling, 
and repairing of railway wagons, and as coal, 
coke, and timber merchants, has been dissolved 
by mutual consent, as from the 29th day of Sep- 
tember last, and the said business will in the 


future be carried on by Mr. Axel von Bergen: 


on his separate account, under the name of 
McLachlan and Co., as before. 

WE are informed that the partnership hitherto 
existing between Mr. Henry Foxton Craggs, Mr. 
George Craggs, Mr. Ernest Hall Craggs, and Mr. 
Herbert Foxton Craggs, under the style of R. 
Craggs and Sons, has been dissolved by mutual 
consent, and that Mr. George Craggs and Mr. 
Herbert Foxton Craggs retire from the firm as 
from the 30th of September last. The business 
of the firm will in future be carried on by Mr. 
Henry Foxton Craggs and Mr. Ernest Hall 
Craggs, under the same style and title as hereto- 
fore, the whole of the liabilities of the late 
partnership being taken over by them. The 
management of the business will be under the 
direction of Mr, Ernest Hall Craggs. 
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THE PATENT JOURNAL. 
Condensed trom “ The Illustrated Oficial Journal of 


Application for Letters Patent. 


*,* When inventions have been “ communicated " the 
name and address of the communicating party are 
printed in italics. 


29th September, 1900. 


17,269. Seat, W. Waddington, York. 
17,270. HopErs or Armiets, H. Hime, 


Liverpool. 
17,271. Apparatus for Dryina CLotues, E. Heal, 
lax. 
17,272. Nur-tock, O. A. Norlund, Kingston-on- 


mes. 
17,273. R. Leeds. 

‘or LINING aces, L. Cameron, 

effield. 
17,275. ReTuRNING ConpENSED STEAM to BorLers, W. 
Lockwood, Sheffield. 
17,276. Insectors, T. H. White, Manchester. 
17,277. Bicycie, G. J. B. Johnson, Scunthorpe, near 


Doncaster. 

17,278. ManuracturE of Sort Soap, F. A. Hulme, 
Manchester. 

17,279. Fitine and Inpexine of Letrers, P. W. Peck- 
ham, Leicester. 

17,280. Roap-RoLLERS, R. and B. Bomford, and H. 
Evershed, Birmingham. 

17,281. Name Piartss, T. Slack, Stockport. 

17,282. SMALL-ARMs, J. Carter and H. Bruntnell, Bir- 
mingham. 

17,283. Beartnos for TURNTABLES, P. Wiesener, Liver- 


pool. 
17,284. Fisnina Ners, J. Freeland and J. Stewart, 


asgow. 
17,285. Unique Winpow, J. Sewell, Alnwick. 
17,286. Vatves for AERATED WaTER Borriés, A. E. H. 
Lozé, Liverpool. 
17,287. Locxinc Doors of Wacons, D. J. Morgan, 


, Glam. 
17,288. Screws, J. B. L. Maitre, Guernsey. 
A. H. Adams, 
ver} 

17,290. Szcurine Lips of Boxrs, P. 8S. Brown, Glasgow. 

17,291. ApsusTaBLE Corp R. H. Baxter, 
London. 

17,292. A Distrisutor, W. Hart, London. 

17,298. THERMO-REGULATOR, R. Kann, London. 

17,294. ELECTRIC TELEGRAPH INSTRUMENTS, A. J. Boult. 
—(A. Bannerman, South Africa.) 

17,295. Rupper Trres, A. Heller, London. 

17,296. INCANDESCENT Gas Burners, W. Hooker, 


London. 
17,297. UNLEAKABLE Cock for Batus, J. Dawson, 


ndaon. 
17,298. ACETYLENE Gas GENERATORS, W. G. Potter, 
ndon, 
17,299. LuMmBER-PILING Macuines, A. J. Tenow and 
J. E. Flodstrém, London. 
17,300. MecuanisM for Veuicies, A. Riegel, 
Live: 
17,301. Hacktina Macuings, J. V. and R. V. Eves, 
Manchester. 
17,302. Hackina Macuines, &c., J. V. Eves, Man- 


r. 

Cooxina Urensits, I. Streckenbach, Man- 
chester. 

Cooxina Utensits, I. Streckenbach, Man- 
chester. 

17,305. F. W. Golby.—(Z. Bortfeldt, Ger- 
many. 

17,306. ALARM Crocks, J. J. Stockall, jun., London. 

17,807. Treatinc Orgs, J. C. Butterfield, 
London. 

17,308. BLEAcHING Frprous MATERIALS, J. C. Butter- 
field, London. 

17,809. Evaporatinc Apparatus, T. J. Rayner, 
London. 

17,310. GeneRATING Exxctricity, F. E. Elmore.— 
(J. 0. S. Elmore, India.) 

17,311. Automatic CoupLers of Railway Trucks, G. 
W. Moon, London. 

17,312. Recorpine Music, L. G. Hunt, London. 

17,313. Manuracture of Lenses, W. E. Barras, 
London. 


17,814. PROJECTILES, A. Eisel, jun., and H. Schaper, 


London. 

17,315. Locks, 8S. R. Parkes and W. H. Appleby, Bir- 
mingham. 

Wueets for Fisuina Rops, E. F. Musgrave, 


ndon,. 
17,317. ConstrucTION of NAVIGABLE VEssELs, H. F. 
wan, London. 
17,318. Macuings for Ratsine TExTILE Farrics, J. D. 
Tomlinson and A. T. Porritt, Manchester. 
17,319. UNDERFRAMES for RalLway VEHICLES, H. R. 
Keithley, London. 
17,320. UNpERFRAMES for Veuicies, H. R. 
Keithley, London. 
17,321. FLExtBLE ConNECTION for DiscHaRGE Pipgs, L. 
. Bates, London. 
17,322. Formation of Szams, J. J. M. Chauvet and J. 
W. Coulter, London. 
17,828. Pumps, C. Lange and H. Feindt, London. 
17,324. PressurE Repuctne Apparatus, H. H. Lake. 
—(W. EB. Simonds, United States.) 
17,325. ADJUSTABLE ScREW CoNNEcTIONS, A. B. C. 
Sawyer, London. 
17,324. Sanpina Apparatus for Locomotives, H. H. 
Huff, London. 
7,327. Steam Borer Feep-waTeR Apparatus, J. 
Cowan, London. 
17,328. WATER-TUBE Bo1Lers, J. Cowan, London. 
17,329. Szcurtna Corks in Bottiss, W. T. Puddepha, 
Worcester, 
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17,330 Lamps, B. Hiscocks, J. Lock, and C. Bubb, 
Pontypridd. 

17,331. Power Presses, J. B. Brooks and J. Holt, 
Birmingham. 

17,332. Frame for Bicycigs, &c., J. Stewart, Edin- 


burgh. 
Be WEIGHT-DRIVEN (Locks, J. F. Abraham, Brad- 
ord, 


17,834. Lace Curtain Buinp, J. Allan, Manchester. 
17,335. Guarps for Macuingery, H. Brooke, Liver- 


pool. 

Sapp.es or Sgats for Bicycizs, H. Stanbridge, 

mdon. 

17,337. Rotary Steam W. Walmsley, Man- 
chester. 

17,388. SELF-FLUSHING CLosgEts, C. Evans, Manchester. 

17,339. PREvENTING Winpows SHakine, 8. and T. L. 
Mendel, Manchester. 

17,340. Couptines, W. H. Dorman and W. H. Dorman 
and Cu., Limited, Stafford. 

17,341. Lockie up Fores, J. Petch and D. Gardner, 


mdon. 

17,342. INFLATING APPARATUS, J. 8. and J. B. Dumbell, 
Wolverhampton. 

eh ApsusTABLE Spanners, A. H. Dougill, Brad- 
ord. 

17,344. DirFERENTIAL Gearino, W. G. Heys.—(A4. 
da C. Moraes, France. 

17,345. Macuine for Hogtne Tursips, P. J. Parmiter, 
Salisbury. 

17,846. Boxes for Storrna MILLinery, A. Coomer, 
‘01 

17,347. Appitiances for PotisHina, C. E. Challis, 


ndon. 
17,348. Corsets, D. Kops, London. 
17,349. Piston Pressure Enoines, J. 8. Giffen, 


don. 
17,350. Fasteners for Stark Rops, H. B. Watson, 
on. 
17,851. Wisrows and their Casinos, W. J. Butler, Bir- 
mingham. 


17,352. Devicz for Paintinac Batis, W. M. Power, 
London. 
4 Fixina Hammer Heaps, T. Izon, Birming- 
m. 
Textite Fasrics, J. Kershaw, 
le 
17,855. Device for GRinpINc A. Schoeneweiss, 
ndon. 
17,856. Drivine Gear for Cycies, M. A. Wier, King- 
ston-on-' es. 
17 Moror-pRiveN W. Buckley, jun., 
on, 
17,358. Vatve Gears for Enaines, C. Lean, 
London. 
17,359. Loapine Frre-arms, H. W. Gabbett-Fairfax, 
London. 
17,360. Mr.x Cans, W. Barnes and P. H. Gallimore, 
Manchester. 
REvERSIBLE CaSEMENTS, J. E. Williams, 
ndon. 
Hee.ine Boots and Suors, H. J. G. Lefevre, 
ndaon. 
17,868. Castine and Mertats, H. Edmunds, 
ndon. 
17,864. Maxine Tuptne of Leap, &c., H. Edmunds, 
London. 


17,365. Doors, 8. C. Davidson, London. 
17,366. Eye Grasses, L. F. Adt, Liverpool. 


17,367. SreeRING Fryinc Macuines, L. Gathmann, 


London. 
17,868. Propucine Susstitures, H. 8. Maxim, 

ndon. 
17,369. Brnocutar A. A. Common, 


ndon. 
17,870. Knives of Mowinec Macutngs, J. H. Heath 
London. 
17,871. Fiyima Apparatus, E. Lehmann, London. 
Ensurine DiscHarcs of W. Ziolecki, 
ndon, 
17,873. Coverines for the Fret, &c., L. Harriet, 


London. 
17,374. Trap for Dratns and Sewers, C. A. Bond, 
ndon. 
17,375. Carriace Truck for Rattways, J. Bragge, 
London. 
17,376. Lusricators, O. Imray.—(@. Beissworth, Ger- 


many. 
17,377. Borers, O. Imray.—(W. C. Temple, United 
States. 
17,878. 
Lond 


ndon. 

17,879. Etectric Merers, H. H. Lake.—(Société Pour 
UExploitation des Compteurs Electriques Rettener «t 
Cie., Switzerland.) 

17,880. Apsustine Guipine Track for Friction Gzar, 
C. A. and O. W. Hult, London. 

mem Rassit Crates, W. Burrell and J. W. Story, 

ndon. 

17,382. Friction Warets, K. Thomann, London. 

17,883. Automatic Gas IaniTERs, L. Mette, London. 

17,384. Removine PLatss of CENTRIFUGAL SEPARATORS, 
H. J. Haddan.—({The Aktiebolaget Separator, Sweden.) 

17,885. Locxina Device for Doors, A. Heller and J. 
Wensel, London. 

17,386. Notsgiess Trre, L. M. Serban, London. 

17.3887. Constructine Gas Firss, J. W. Smith and R. 
T. Glover, London. 

17,888. Macainegs for Parcs. Lasts, F. Sabel, 
London. 

17,389. for Launpry Wrincers, 8. Downing, 
London, 

17,890. Propuctnc NickeL CoLourED ALLoyg, M. 
Ekker and J. Krajesics, London. 

17,391. STERILISING MILK, W. C. C. Pakes and W. H. 

es, London. 
17,392. MecHanicaL Musicat Instruments, L. Hupfield 


Manvracture of VarnisH, A. Kronstein, 


mdon. 

17,398. Booxs, &c., R. Dawson, London. 

17,394. Water in Stream Borers, EB. 
Efran, London. 

17,395. Straw Evevators, J. Schulz and E. M. Gold- 
beck, London. 

17,396. ConpENsING AppaRATus, P. Nézeraux, London. 

17,397. Corsets, E. V. Schlupp, London. 

17,898. SToNg-cUTTING Macuings, F. Eisenbeis and F 
Garelly, jun., London. 

17,899/ ** E.ecrric Arc Lamps,” C. Oliver, London. 

for Disptayina Boots, A. Glover, 

mdon. 
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17,401. Rorary Enoryg, T. 8. Griesbach and C. E. 
Pierpoint, Birmingham. 

17,402. Matcnss, A. E. Muskett, London. 

17,408. CLoTues Ling ATTACHMENTS, F, Mitchell and 
F. Gunn, Sale, Cheshire. 

17,404. The “Banks Licut Dertector,” J. Banks, 
Birmingham. 

17,405. Step for Bicycies, B. Barker, Sheffield. 

17,406. ConnecTinc TraILers to Cycies, J. Mills and 

. H. Fulford, 

17,407. Sprinc Rouiers of Maps, J. T. Ellis, Dublin. 

17,408. Putieys, R. J. Lines, Northampton. 

17,409. Pouttry Coops, W. Calway, Shapness, Glos. 

17,410. Sweepinc Entwisle and Keynon, 
Limited, R. W. and W. H. Kenyon, and J. L. 
Shorrock, Manchester. 

17,411. Automatic Wrirs, S. H. Adams, 

17,412. Couptina Venicies, W. Wheat, W 
near Sheffield. 

17,418. Hat Bann, M. E. Evans, Manchester. 

17,414. Feep Guipes of CyLINDER PRINTING MACHINES, 
= —_ and Elliott and Co. (Otley), Limited, 

ord. 

17,415. Tower Wacon, A. Pounder, R. 
F. Stubbs, and R. Chadwick, Bradford. 

uae PREPARING CONCENTRATED Foops, C. M, Aikman, 

Ww. 

17,417. Srrarnino Paper Potp, J. White, Glasgow. 

17,418. Topacco W. D. Simonton, Belfast. 

17,419. Motor Enorng, J. J. Fraser and A. B. Hay, 


lasgow. 

17,420. Paper-cuttine Macuing, A. Henderson and A. 
Nichol, Midlothian, N.B. 

17,421. Hot-wa1er Borers, W. H. Weston, Manches- 


te. 
house, 


ter. 

17,422. Macuine for Curtinc Canpiep Fruit, J. L. 
Collier, Manchester. 

17,423. SELF-CLosinc CLEANING Door, W. Fairweather. 

The Babcock and Wilcox Company, United states.) 
17,424. Tire for W. Riches, Jarvis- 
rook, near Tunbridge Wells. 

17,425. Ionrrers for InreRNAL ComBustion Motors, 
W. J. Crossley and A. V. Coster, Manchester. 

Fasteners for Drivine E. Jagger, Man- 
chester. 

17,427. Repuctnc the of Rest, F. 
Miiller and G. Rossbach, Manchest 

17,428. Beams, H. J. Armstrong, G Ww. 

17,429, Camera Support, G. W. Hall, Glasgow. 

17,480. Saint Corr, J. Grant, London. 

17, vo The ‘‘Sarapata” Braces, P. C. Sarapata, 


17,482. Lirrs, F. Bauke, Manchester. 
RAWING the Warp, E. Ham- 


lin. 
17 po Firrines for TRAVELLING Baskets, E. Drew, 
ndon. 
17,485. Topacco Poucn and CicarEtre Boox Cask, 
W. H. Ball, London. 
17,486. Comprnep Retays and Rerzaters, E. C. Para- 
more, London. 
17,437. TzLecRaPHONEs, E. C. Paramore, London. 
17,488. Seats for Tram Cars, L. A. and J. W. Banks, 


ndon. 
AXLE-soxEs, W. G. Giles, Saltley, Warwick- 


shire. 
17,440. Notice Boarps, F. T. Vine, London. 
17,441. ht’s Taper Roller- 


Bearinos, Wrig' 
bearings Syndicate, Limited, and J. A. Wilding, 


on. 
17,442. Cast Jomtixes, E. A. Pettit and A. Winter 
borne, London. 
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17,448. Bugacuine Os, J. C. W. Stanley and The 
Cotton Seed Oil Syndicate, Limited, London. 
Pseumatic Tirgs, A. Macnab and W. Edmunds, 


on. 
17,445. Ewve orgs, L. Canesi, London. 
Frame Pomps, C. <A. Romans, 


on. 
7,447. Brakes, W. T. Lord, London. 
eo Woop Pavina Briocks, J. A. Brodie, Liver- 


pool. 

17,449. Cueckine Counts, C. J. Watts, London. 

17,450. Hanpie for Bats, C. T. Hornsey, 
London. 

17,451. Srantinc Device for Racks, J. Robinson and 
H. Gore, on. 

17,452. Hanpte Bar for Cycixs, F. W. Gauutlett, 


London. 
17,453. Evectric Perroratine Macuine, G. H. Davis, 

on. 
17,454. Stamp Mitts, W. Fowler and J. D. Ewen, 

mdon. 
17,455. Appiiance for use in Maurine, T. B. Barling, 


mdon. 
17,456. Macatye for Divipine Biscurrs, M. B. Matthi- 
essen, London. 
17, MecuanisM, T. A. Jarman, 
ndon. 
17,458. MaGcazine D. A. Lawson, London. 
17,459. Maxine of Mertats, G. F, Jaubert, 


London. 

17,460. Maxine Hyprates of Liug, G. F. Jaubert, 
London. 

17,461. Prerarine Peroxivs of Sopivum, G. F. Jaubert, 
London. 

17,462. SrRAIGHT-BAR KniTTING Macutng, H. Kiddicr, 
Nottingham. 

17,463. Supportine Device, H. H. Lake.—(F. E. Allen 
and Improvements Manufacturing Company, United 
States.) 

17,464. Macutye for De-Lint1no Cotton, H. H. Lake.— 
(W. C. Baxter, United States ) 

17,465. Posta, Wrappers, H. H. Lake.—(Z. H. Calla- 
han, United States.) 

17,466. Gas-GENERATING Apparatus, A. E. Adolffson, 
London. 

17,467. Switcusoarpbs, H. T. Cedergren and A. Kahr, 


London. 

17,468. a O. Imray.—(W. C. Temple, United 
States. 

17,469. Vatve Apparatus, Galloways, Ltd., and H. 
Foster, Londcn. 

Vatves, Galloways, Ltd., and W. Bayliss, 


ndon. 

17,471. Rosser Tire Macuines, E. D. Brewer, 
London. 

17,472. Raprpty Wings and Spirits, Ivison, 
London. 

17,473. Boot-procinc Macuings, W. P. Thompson.— 
(Mack and Weber, Germany.) 

17,474. Menpina Sarery - pins, &c., R. Pringle, 
London. 

17,475. INDIA-RUBBER Susstancrs, C. A. R. Steenstrup, 
vondon. 

17,476. Teacntne Apparatus, O. N. Lidéen, London. 

17,477. LuMBER-PILING Macatngs, A. J. Tenow and J. E. 

strom, London. 
Jormino Buast A. C. Greene, 
ve’ 
—_ ECHANISMS for PHonocrapus, J. Wall, Liver- 


pool. 
17,480. Hipe-treaTinc Apparatus, J. F. Lester, 


verpool. 

17,481. Gates and Gate Frrrincs, G. Brownlees, 
Live: 

17,482. Tras, J. A. Mays, London. 

ee and BRooM-HANDLE FasTENER, W. Jones, 
sondaon. 

— Pomes and Air Compressors, W. von Pittler, 
sondaon. 

17,485. Maxine Copper, H. J. U. Palas and F. A. J. 

tta, London. 

17,486. Matt Povucn Fastenrnas, V. F. Feeny.— 
(The Safety Mail Pouch Fastener Company, United 
States.) 

17,487. Macuiygs, L. B. Atkinson, 
London. 

17,488. Prcrurge Hancers, P. Doble and T. H. Martin, 
London. 

17,489. EvLgctricaL Apparatus for AUTOMATICALLY 
Piayine A. D. Douglass and N. Collins, 
London. 

17,490. Sgconpary Batrery Puates, B. Kuettner, 
London. 

17,491. Furnaces, D. McIntyre, London. 

17,492. Porcecarn Facinos for Crown and BripcEe 

ork, W. H. Mosley and H. G. Robb, London. 

17,4938. Liner for Bowxs of Pipes, C. Vuillard, 


ondon. 

17,494. TANGENTIAL WATER WHEELS, W. A. Doble, 
London. 

17,495. Damp-ResistInc Merat Sprinc Puate, N. 
Didstrup, J. Marchbank, and J. Noble, London. 

Rosgs, H. Hirst and H. Bevis, 


17,497. VINEGAR-MANUFACTURE Apparatus, E. Barbe, 
C. R. Harris, London. 

17,499. StampiIne TABLE for PRopucinc P. Bruns, 
17,8000 Mepicrings, G. B. Underwood, 
17,501. ‘Sxvnsonve CARTRIDGE SHELLS, P. Bergersen, 


ndon. 
17,502. Repiactnc Lamp Cnimneys, F. Altmann, 


maon,. 

17,508. Cootixc Gas Enoines, F. W. Lanchester, 
London. 

gg AIR-COMPRESSING APPARATUS, W. O. Webber, 

ondaon, 

17,505. Dravent for Furnaces, W. L. 
Wise.—(The Société dea Inventions J. Szezpanik and 
Co., Austria.) 

17,506. Ventcte Wuee xs, W. H. Schofield, London. 


8rd October, 1900. 


17,507. Ecectric Lanterns, H. F. Proctor, Bristol. 
17,508. Dye Prints, J. Bolland, Ashton-on-Mersey, 


Cheshire. 

17,509. Tastes, &c., J. D. Holiday and E. Rickitt, 
Manchester. 

17,510. Axte and Box, J. Mellon, A. Shannon, and C. 
E. Moncrieff, Belfast. 

17,511. SHuntina Loaps, G. C. Mackrow and H. G. 
Cameron, London. 

17,512. Conveyina the Turust of Suarts, J. Holt, Bir- 
mingham. 

17,518. Disinrectant Dirruser, D. Provand, Gareloch- 
head, Dumbartonshire. 

17,514. Exectric Swircnes, E. W. Cowan and W. P. 
Hamlyn, Manchester. 

17,515, J. Stewart, Glasgow. 

17,516. Lire Guarp Wuexk1, J. A. Stockdale, Middles- 


rough. 
17,517. Bev Pans, J. Hartley, 
17,518. Pumpinc Apparatus, H. Ashley and J. Barr, 


Glasgow. 

17,519. ‘Noszsacs for Horszs, J. W. B. and H. W. 
Wright, and A. J. Mottlau, Birmingham. 

17,520. Corset Busxs, M. Shedden, Glasgow. 

17,521. Agratinc Brer for Use on Sup, A. Bruce, 


Glasgow. 

17,522. Prez, The Liv Refrigeration 
Company, Limited, and W. H. Webb, Liv 1. 

17,528. Feepixc Macuings, W. Brierley. 
Hall, Germany.) 

17,524. Cycie Lamps, H. Garland, West Kirby, 
Cheshire 


17 Manvracrurine Boots and Sxozs, E. Langton, 

emeid, 

17,526. Rivas, G. Huhn, Liver- 
poo. 

17,527. Firma of Furnaces, C. Ericsson, 


London, 


17,528. Dryinc Apparatus for Dressing MACHINES, 
Konig. Germany. 
Last or Boor Treg, F. Napper, 


mdon. 
17,530. Sotprers’ ComprnaTion Toors, R. Taylor, 
London. 


Suspenpine T. Pratt, jun., Birming- 


m. 

17,532. Srgam Trap and Expansion Arr VALVE, 
W. M. Musgrave.—(/. W. Johnsm, Russia.) 

17,588. WHEELS CONTAINING their own Morors, J. 
Ledwinka.—(F. J. Newman, United States.) 

17,534. Cycie Brakes, C. Binks, London. 

17,535. Box-coverinc Macutnes, A. T. Spencer and J. 
F. , London. 

17,536. Rotary Enotngs, C. Griffir, London. 

17,537. Dip for Suzep, J. J. C. Roxburgh and C. F. H. 
Scott, London. 

17,538. Croquet Hoops, A. E. L. Slazenger, London. 

17,539. Waut-tres, G. M. Callender, London. 

7S. Ovens for Or Stoves, F. E. Winkelmann, 

ion. 

17,541. Matca Hotpgrs, H. Haes, London. 

17,542. ACETYLENE GENERATORS, W. G. Potter, 
London. 

17,543. Manuracturine Gas, W. G. Potter, London, 

17,544. Boot-prorectina Device, C. E. Buckeldee, 
London. 

Sian or ApvertTistinc Lamps, 8. A. Bhise, 


mdon. 
17,546. ExternaL Sop Lanterns, W. H. I. Welch, 


mdon. 

17,547. Comptnep Book-mMARK and PapER-cUTTER, W. 
H. I. Welch, London. 

17,548. Cettinc Lamps, RK. H. Collins, London. 

17,549. ELECTRICALLY OPERATING SIGNAL BELLs, P. M. 
Jerrard, London. 

17,550. Propucinc Matrix Sxeets for STEREOTYPES, 
J. Ktihn and J. Lopez, London. 

17,551. Wirg-Fenck WEAVING Macuines, A. E. Blashill, 
Kingston-on-Thames. 

17,552. Grate-BaR for Furnaces, W. W. Reed, Kingston- 
on-Thames. 

17,553. Stgerrnc Apparatus for BatH Cuarrs, 8. 

per, London. 

17,554. Quitts, E. T. de Wogan, London. 

17,555. ArracHinc Tips,to Bittrarp Cuzs, W. G. 
Honey, London. 

17,556. Bats, A. Hutchison, London. 

17,557. Cotp-waTrr Parnt, G. R. King, London. 

17,558. Drawina Warp through the RrEps 
of Weavine Macuines, H. Pardon, London. 

17,559. Pressure VaLve for Compressors, V. I. Feeny. 
—(Abwirmekraft hi Gesellschaft, M. B. H., Ger- 
many.) 

17,560. Evaroratinc and Dryina Mareriars, H. 
Hencke, London. 

17,561. AceryLeng Gas Generators, G. Forini and G. 
Heller, London. 

17,562. AckTYLENE Gas Generators, G. Forini and G. 
Heller, London. 

17,563. and Taawine Apparatus, H. Williams, 
London. 

17,564. Arr Betts, J. A. Drakenberg, London. 

— Hest Cusuions for Boots, J. and R. J. Foot, 

mdon. 

17,566. INDIA-RUBBER Stamps, M. G. Knights, London. 

17,567. Door Stops, E. U. Erbsloh, London. 

17,568. PrepayMeNnt MecuanismM for ELEcTRIC METERS, 
T. H. Minshall, London. 

17,569. NickEL, T. Michalowsky, London. 

17,570. Lever Presses, A. C. Faber, Liverpool. 

17,571. Frre-proor Cerriines, &c., J. Bassett, Bir- 
mingham. 

Fioors of Buitpines, J. Bassett, Birming- 

17,578. Borttinc Macuines, R. 8. Lloyd and H. J. 
Dowell, London. 

17,574. Game of Sxiut, J. G. C. M. Pessers, 

don. 

17,575. E.ectric Converters, F. de Mare, London. 

17,576. Metattic Hot-water Bortries, J. W. and 
R. W. Perkins, London. 

17,577. Boxes, A. C. Oakes, F. B. Potts, and H. G. 
Carew, London. 

17,578. Motive Power Enorng, A. Harvey, London. 

17,579. Dryine Fisre, C. Cockson, London. 

17,580. Pumps, C. H. Gray, London. 

17,581. Avctorype Neroatives, A. Brandweiner, 

mdon. 

17,582. ILLUMINATED ADVERTISING APPARATUS, W. 
Schell, jun., London. 

17,583. Leceinos, W. H. Osborne, London. 


4th October, 1900. 


17,584. Mrta.tic Pens, H. Dagbert, Dundee. 

17,585. EARTHENWARE Bortties, H. L. Doulton and 
8. M. Chapman, London. 

17,586. MANIPULATING VaLvEs of CoaL CHamMBERs, W. 
R. Herring, 

17,587. for Movutpine Soap, W. Jamieson, 
London. 


Door Latcuss, J. E. Redhead, Liscard, 


eshire, 

17,589. Mup Scarirrer for Borters, E. Maxwell, 
Bedford. 

17,590. Topacco CLEangR, A. Dorst, London. 

17,591. Sun Bonnets, W. Bowden, Manchester. 

17,592. Corn-rreED Seat for VEHICLES, W. Stevens, 
Londun. 

17,593. GuLiy Traps, J. E. Leach, Bradford. 

17,594. Exrractine Tin from Tix-piate, F. W. Preto, 
Manchester. . 

17,595. Fastentnc Leacrnecs, B. R. Jealous, Man- 
chester. 

17,596. Cras Wincues, W. T. Eades and E. Allday, 
Birmingham. 

17,597. Gags Cooxtno-stoves, F. Hilton and J. R. 
McLaine, Manchester. 

— Lanterns for Gas Licutinc, H. F. Proctor, 


17,599. Brake for Luacacr TRoLLEyYs, A. G. Strong, 
stol. 
17,600. Startina Gate for Racine Pourposss, F. Sugg, 
Liverpool. 
17,601. Screw Nots, I. Jackson, Manchester. 
17,602. Sarety Rein for Drivinc, J. Goodwin, 


Glasgow. 
DeTacHABLE Srups, W. C. Brittain, 
Ww, 


lasgow. 
17,604. Portrait Sarety Hat Pry, J. Robbie, 
Arbroath, N.B. 
17,605. Cement, A. M. Butler, Llanfairfechan, North 


Wales. 

17,606. Tires, C. A. Prettyman and F. Swinburne, 
Hartlepool. 

17,607. Hot-waTer and Stgam Rapiators, F, J. Travers, 
Birmingham. 

17,608. Packinc Cases and Boxes, J. E. Davidson, 


rming! 
17,609. Lecoincs, T. H. Clarke, Birmingham. 
17,610. Poxer for in Pyrocrapny, H. 
London. 

17,611. OnE TREATMENT, J. Swinburne and E. A. Ash- 
croft, London. 

17,612. Orz TREATMENT, J. Swinburne and E. A. Ash- 
croft, London. 

17,613. AppLyinc Power to Guns, E. J. Pennington, 


maon, 
17,614. for Carriaces, &c., R. H. Death, 


mdon. 
17,615. Cartripvegs, T. Perkes, Eton. be 
17,616. ConTRoLLING Furnace Dravont, W. Hillman, 


Leeds. 
17,617. Pywsumatic Water Heater, W. T. Ellison, 
anchester. 
17,618. Vapour-surNING Lamps, W. Mitchell, London. 
17,619. One-way CiuTcH Devices, P. W. and F. R. 
e, London, 

17,620. Tux Orzners, F. Wattne, London. 

17,621. Vatve System for Air Compressors, V. I. 
Feeny.—( m. b. 
H., Germany.) 


Freep for Macutynes, W. Waller, 
40 


mdon. 

17,628. Automatic VENDING Macurnes, C. H. Krieger, 
London. 

17,624. Cranes ard Hoists, F, W. and A. 8. Hollick, 


ndon. 

17,625. Screw Prope.iers for NAVIGABLE VESSELS, The 
Myers Screw Propeller Syndicate, Ltd., and F. W. 
Brewster, London. 

17,626. Cans, J. Howard, London. 

17,627. SuspeNDING ARTICLES, J. E. Longfield and W. 
and J. J. Hardy, London. 

17,628. Propuctne ILLummnatine Gas, F. C. F. Knaak, 


mdor. 
i Hart Pec, W. H. Stacpoole ani M. Christy, 


London. 

17,680. Maxinc Cuair Seats, C. Lingenberg and A. 
Fechter, London. ' 

17,631. Fotpine Tree for Boots or SHogs, P. Weil, 


ndon. 

17,632. Supports for Cameras, &c., A. Kaufmann, 
London. 

17,633. Sarety Pin, W. J: M: 

17,634. Excines, E. E. Pette: and J. J. McCutchan, 


London. 

17,6 5. Turntnc Ox Gas, G. Calvert and R. Morrell, 
London. 

17,636. Turninc Swatu of Crops, J, E. Ransome, 


ndon. 
17,637. Exuaust SiLencers for Explosion ENGINEs, 
H. W. Gabbett-Fairfax and C. Brown, London. 
Apparatus, L. E. Cowey, 
ndon. 
17,639. Automatic Guns, A. Vickers and Vickers, Sons, 
and Maxim, Limited, London. 
17,640. Dumn-BELLs, E. Go er, London. 
17,641. Winpows WaTERPROO?F, L. Fizinzcr, 
London. 
17,642. MgasurtNG Currents, W. du B. 
Duddell, London, 
17,643. Screw Stoppers for Borries, T. Sutcliffe, 


London. 
17,644. Cootino MILK, F. W, Howorth.—(D. Brandon, 


5th October, 1900. 


17,645. Kgypoarp Vio.in, M. Mitchell, Leeds. 
for £. A. Hoyland, 
naon. 
17,647. Hatr-coTtina Macuing, G. Beston, Cork. 
17,648. Cong Swivet Jornt, H. G. A. I. Wieder and W. 
B. Rock, Hove, Sussex. 
17,649. Rim Brakes for Cycixes, G. Hatchett, Bir- 
mingham. 
17,650. Inpicatine Trains in Srations, F. Butterworth 
and G. Bennett, Manchester. 
17,651. VeLocipepe Brakgs, T. H. Eales and C. 
Walton, Coventry. 
17,652. Brakes for VeLoctprepsEs, G. L. Brunsdon and 
The ene Eagle Cycle Company, Limited, 
ventry. 
17,658. Cranks, W. Richardson, Glasgow. 
17,654, of Venicies, W. H. Sewell, Glasgow. 
17,655. Wixpows, R. N. Thompson, Newcastle-on- 


e. 

17,656. Construction of CarriacE Steps, C. Forder, 
Wolverhampton. 

17,657. Securine Pyeumatic Tirgs, H. Austin, Wolver- 
hampton. 

17,658. Rattway CarriaceE Door Hanpizs, L. W. 
and O. R. Williams, Glasgow. 

17,659. Cask, W. Fletcher, Bristol. 
.660. Woop-sawinc Macuines, T. 8. Carroll, 
Kingston-on-Thames. 

17,661. Entries in Books,-D. B. Kearney, 
Kingston-on-Thames. . 

17,662, ApsusTaBLE Reciintnc Cuair, J. Sharp, 
Bournemouth West. 

17,663. SicNaLuisc Apparatus, E. J. Silkman, C. 
Selden, and E. W. Day, Stockton-on-Tees. 
7,664. Macsine for Cuttinc Toxacco, F. L. Lorden 
and H. C. Trollope, Wellington, New Zealand. 

17,665. Materia for Gotr Batts, A. Marter, C. W. B. 
Bridson, V. W. Davies, and A. L. Browne, 
London. 

17,666. Pickers for Looms, A. Marter, C. W. B. Bridson, 
V. W. Davies, and A. L. Browne, London. 

17,667. ADVERTISING Menta, T. Kressel, London. 

17,668. Cigar Captyets, J. Wise, London. 

17,669. TramcarR Sgats, J. T. Pearson, Burnley. 

17,670. Comprnina a TELEPHONE With Evectric BELLS, 
H. Alexander and A. D. Hunter, London. 

17,671. Automatic Dampinc Macuing, R. W. Budden 
and G. F. Wicken, London. 

17,672. Procgss of Printine, H. H. Jones, London. 

17,673. Tgapots, J. Robinson and J. £. Watson, 


Tpswich. 
17,674. Consumine SMmoKE in Furnaces, F. Ball, 


mdon. 

17,675. Systems of C. I. 
Young, London. 

17,676. Cycie Stanp, R. White, London. 

17,677. VapouR INCANDESCENT LIGHTING APPARATUS, 
V. T. Taylor, London. 

17,678. Spark ARRESTER and ExtincuisuEr, J. King, 
London. 

17,679. Brrr Fitters, M. Goldman, London. 

17,680. OzontsED Arr Biast, C. Hornbostel, London. 

17,681. Rorary Motive Power Enornxs, A. A. Gaudet, 
J. A. Lecanu, and R. ©. Bergouignan, London. 

17,682. Spapgs and SHove.s, L. M. Youlten, Londun, 

17,683. Securrne Lapies’ Hats, H. Masters, London. 

17,684. Froat Vatves for WaTeR Tanks, F. Wangelin, 
London. 

17,685. Printine upon Ties, W. Gaines, London. 

17,686. MANUFACTURE of Prism Gass, F. L. O. Wads- 
worth, London. 

17,687. SOLIDIFIED CARBURETTED Spirits, L. Denayrouze, 
London. 

17,688. Rartway Lines, P. Krause, London. 

17,689. Rats, W. Clauss and J. Hinzpeter, 
Liverpool. 

17,690. Gratss, J. P. Dalby, Liverpool. 

Non-PUNCTURABLE Tire, 8. H. Strong, Liver- 


17692. Bepsteaps, J. Humphreys-Jones, Birmingham. 

17,698. Wave Moror, T. Burrows, London. 

17,694. ArracHMENT of Arc Lamps to Supports, C. 
Oliver, London. 

17,695. Harr-prins, C. Wilson, London. 

17,696. CycLe WuHEEts, J. A. McHugh and V. Healy, 


ndon. 
17,697. CLUTCH-DRIVING MrcHanisM, V. R. Willesford, 
ndon. 

17,698. Propuctne Bopigs with ParaBoLic SuRFACEs, 
A. Krank, London. 

17,699. Cuatrs, C. R. Engelbrecht, London. 

17,700. Kitns, W. L. Jackson, London. 

17,701. Fixinc of H. H. Lake.—(Farlwerk 
Mithlheim vorm. A. Leonhardt and Co., Germany.) 

17,702. Macutnes for Winpinc YaRN, D. M. Seaton, 
Nottingham. 

17,703. Appiiances, A. D., E. H.C., and E. 
L. Mann, London. 

17,704. Stopper for Borries, A. Florio and A. Tinelli, 
London. 

17,705. Rotter Begarincs, H. J. Haddan.—(J. £. 
Whiting, India.) 

17,706. Draw Gear for Rattway Veuicies, H. Heatly, 
London. 

17,707. Propuctne Optica Errects, H. F. Standing, 
London 


17,708. RapiaTeD Heat, H. Heidemann and 
G. Axdorfer, London. 

17,709. Burwers for Gaszous Mixtures, H. Heide- 
mann and G. Axdorfer, London. 

17,710. Securtne Lamps to Venicizs, J. W. Cunning- 

, London. 
17,711. HorizontaL Wisp Morors, H. Grist, London. 
17,712. Purirication of Szwacs, C. A. Sahistrom, 


London. 
17,713. Distsrectant Compounp, D, M. Kelsey, 
London, 


SELECTED AMERICAN PATENTS 
From the United States Patent-office Oficial Gazette. 


g arms 
adapted to engage the opposite end faces of the blank, 
t on which said arms are 


iston adapted proca‘ 
Santially as set forth. (3) In apparatus for handling 


forgings, the combination of suitab’e dies having die 
seats adapted to receive the blanks, one die seat 
formed to shape one portion of a blank, the other die 
seat formed toshape the opposite portion of another 
blank, and mechanism for transferring the blanks 
from one die seat to the other, substantially as set 
forth. (4) In y og ete for handling forgings, the 
combination of dies having die seats therein — 
to receive the blanks, one die seat formed to shape 
one portion of a blank and the other die seat formed 
to si the opposite portion of another blank, feed- 
ing rollers at each side of said dies, and mechan- 
ism for lifting said blanks from said rollers to the dies 
_ ster said dies back to said rollers substantially as 
set forth. 


655,720. MeTHop oF PREPARING AND HANDLING 
Forcines, J. Lanz, Pittburgh, Pa.—Filed Septem- 
ber 29th, 1899. 

Claim.—(1) The method of preparing and handling 
forged blanks, consisting in shearing the blanks to 
length, pressing indentations in the ends of the 
blanks, and subsequently grasping and centering said 
blanks by means of said indentations, and forging the 
same to shape when so centered, substantially 


as set forth. (2) The method of preparing and hand- 
ling forged blanks consisting in shearing the blanks 
to Lagth and pressing indentations in the ends of the 
blanks during the shearing thereof, grasping and 
centering said blanks by means of said indentations, 
and forging the same to shape when so centered, sub- 
stantially as set forth. (3) The method of Preparing 
blanks consisting in shearing the blanks to length an 

pressing indentations in the ends of the blanks 
during the shearing thereof, substantially as set forth. 


655,775. Steam Enatne, H. Gollings, Chicago, Ill._— 
Filed October 19th, 1899, 

Claim.—In an engine, the combination of a crank 
shaft, a pair of cylinders arranged at opposite sides of 
the crank shaft, at right angles thereto ; and a pair of 
pistons in each cylinder ; with connecting-rods directly 
connecting both of the inner pistons to one crank of 
the shaft so that these pistons move slike and in the 
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same direction; and connecting-rods directly con- 
necting both of the outer pistons to another crank of 
the shaft, so that the outer pistons also move alike and 
in the same direction ; and means for admitting the 
actuating fluid between the pistons in the opposite 
cylinders, substantially as described, 


1 


655,719. Apparatus ror Hanp.iino Forarnes, J. 
Lanz, Pittsburg, Pa.—Filed February 25th, 1899. 
Claim.—{1) In apparatus for handling forgings, the 
combination of suitable dies having a dic-seat 
adapted to receive the blank, arms adapted 
to engage the opposite ends of said blank, said arms 
being arranged at right angles to said die seat, and 
said swinging arms carrying mechanism for moving 
. said arms horizontally towards each other, substan- 
| tially as set forth. (2) In apparatus for handling 
} | forgings, the combination of suitable dies having a 
mounted, one section of said shaft having a piston 
: chamber therein, and the other section having a 
| 
an | 
A 
| 
Ai 
[655,720] 
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FOREIGN AND ENGLISH PRACTICE IN ELEC- 
TRICAL AND TECHNICAL INDUSTRY. 
No, II. 
WORKS MANAGEMENT, 

Leavine the questions of differences of construction 
of machinery; we may now pass to allied subjects, such 
as factory management and organisation. The first ques- 
tion that occurs to any one as to the manufacture of elec- 
tric machinery is, Should electrical machinery, such as 
dynamos, be made by general engineers, or should one 
firm make dynamos, and so on, and another the driving 
engines? At first dynamos were made by opticians and 
scientific instrument makers, and the red paint still often 
seen on field magnet coils isa survival of the sealing-wax 
varnish which the optician used because it was so 
electrical Then dynamos were made by people 
who were neither opticians nor engineers, and hot 
armatures were mounted on coned wooden hubs, and 
engineering design was entirely absent. One eminent 
dynamo designer said that an intelligent cow could do 
all the engineering needed in a dynamo, but could give 
no satisfactory reason for the want of intelligence of his 
own cow. As a reaction the practice came in of 
engineers making dynamos, and while they were small 
and needed no special plant this arrangement was no 
doubt good. As dynamos grew, the large machines for 
station work drifted into the hands of specialists; and 
now dynamo and purely electrical plant is practically 
always made by purely electrical people, and engine 
makers supply the engines only. Phis is the present 

ractice nearly all over the Continent, as well as in the 
tates, in the case of small direct - coupled 
sets, especially for marine work, one maker does 
the whole. No doubt it would be better if a large con- 
cern made boilers, engines, dynamos, and cables and 
switchboards; but in this country, at any rate, the 
baneful influence of the consulting engineer, about which 
we shall have more to say presently, prevents prope 
development along the best lines. From a business 
point of view it would be better for one firm to supply a 
complete plant; but that can only be done when the 
trade is very large, otherwise the work will not average 
out properly. One large firm at least in the States 
has supplied its own engines, and an English concern 
_does the same thing, though not, perhaps, to the same 
extent. 

In comparing a continental, and perhaps, especially, a 
German works with an English, the first thing that strikes 
us is that the German engineer seems to live for his 
works, while the English works are merely an evil 
necessary to support the owners. We may make com- 
parisons with Germany specially because the Germans 
are doing so splendidly in our days in industrial directions. 
It is no use trying to blind ourselves with natural pre- 
judice, nor can we better ourselves by stamping goods 
“made in Germany,” and pretending that they are there- 
fore inferior. It is much more to the purpose to see 
what other people are doing, and to try to imitate 
whatever merits being copied. Where possible the 
manager or owner of a German works lives on the 
premises. The works is not built in the dirtiest part 
ofa dirty town. Wesuppose there must be places like the 
manufacturing parts of Birmingham, Sheffield, and New- 
castle, but we have never seen them. On the contrary, 
the typical German works looks as if it was built yester- 
day. - It is not a chaotic agglomeration of tumble-down 
buildings taken in or added as wanted, with no sort of 
plan, and with many of the walls bulging or cracked. 
On the contrary, it is a carefully-arranged, clean, brick 
affair, nicely pointed. There is probably an elaborate 
ornamental entrance in florid brickwork. We asked at 
one works why they spent money on such mural pyro- 
technics, and were told it is necessary in Germany, 
because it is the custom, as people take pride in their 
works. This is not all. The yards and quadrangles, 
instead of being furnished with from 6in. to 12in. of mud, 
are laid out with flower-beds, and in many cases a fountain 
plays. The inside of the works is to match. 
ooks clean and bright, and in order. Certainly the 
Germans have a genius for order and routine. The 
French are always considered first-rate organisers, but 
the Germans seem to be not only good organisers but 
able to keep things in order once started. Leaving this 
for the moment, and going back to the outside of the 
German works, there is probably a house in one corner 
of the grounds, and this is occupied by the owner 
or manager. Here comes in the main difference 
between the German and English owner or manager. 
The German loves his profession and takes a pride in his 
works. When you meet a ruddy-faced man in the Mid- 
lands you may conclude he is a millionaire millowner. 
He pays no attention to his mills; they are run by deputy, 
and he spends his time and fortune shooting and hunt- 
ing, hence his ruddy and bronzed aspect. His mills 
were started by his father, who rose from nothing, and 
dressed and looked like a superior workman till he died. 
On talking to him, though, he was no ordinary man, but 
a widely-informed, shrewd observer, whose ideas of the 
world and things lost nothing by being expressed with a 
strong local accent. The sporting sons, however, are 
merely living on their father’s work, and their property 
is really depreciating all the time. This is one common 
type of English works owners. There is another type 
of men who build -new works equip with modern 
machine tools and properly organised. Their sons will 
shoot at deer on Scotch moors in due time, and 
will loathe the “shop” that enables them to do it. It 
is very difficult to see why this should be so in Eng- 
land. There is no apparent reason. The Anglo-Saxons 
are more —_ to snobbishness than other people, and 
odd though it seems, this may have something to 
do with it. Society does not smile on a man 
who is seriously keen about any form of money- 
making work. Money is worshipped because it is the 
essence of power; but it must be inherited, preferably 


with a title which is or was the symbol of power, or, at 
any rate, with land, or, as it is called, a county position. 
Hence the desire of the young millionaires to own or 
rent property, and to pose as sportsmen, and to frighten 
sheep by shooting at other things in Highland counties. 
This English notion, that any one who makes money by 
industry and technical knowledge is socially inferior, is 
very prejudicial to the commerce and welfare of this 
country. 

The German engineer, by which, for the moment, is 
meant the head of the works or of a department, works 
steadily for long hours. He does not live out of town, 
and drive to his train, and finally reach his office at half- 
past ten. On the contrary, he is at work before the 
charwomen have begun work on the few English offices 
that are ever cleaned. 

Among of the most striking things in a German electrical 
works office, apart from the polished parquet floor and 
clean and orderly look, are the files of technical periodicals. 
The German is not original ; he does not invent, except 
in the way of working out details; but he knows every- 
thing that is being done by ev other engineer all 
over the world. He reads French, English, and even 
American with ease. He carefully weighs the merits 
of various novelties, and quietly produces slightly 
improved versions of the best of yc without the 
expense or anxiety of working them out from the begin- 
ning. The mania for original invention seems absent. 
Things are better now in this country, but even yet the 
original inventor is in evidence. Some years ago each 
manufacturer had a special inventor, who designed things 
that were unlike other makes. One firm made the 
Abraham alternator, which stood upside down; while 
another swore by the Isaac machine, which had no iron 
in the fields; and a third insisted that their own Jacob 
generator was specially efficient, because the armature 
and magnets rotated in opposite directions. Each 
machine really differed from the normal in having faults 
peculiar to it. Even now England is the country for 
~~ plant. We still have firms making dynamos with 

esigners’ names adhering to them. 

One of the great difficulties in industry is the strike, 
and the self-injuring fallacies of the working classes. If 
strikes and trade unions were confined to England, our 
industries would decline until they stopped, but workmen 
seem to be much the same all over the world. Dema- 
gogues and agitators get at them everywhere, and appeal 
to their prejudices, and prime them with pernicious 
fallacies. One is that a workman has a right to employ- 
ment, and if he cannot get it at his own rate o 
wages, it is the fault of the capitalist, the Govern- 
ment, or society at large. Another is that if he 
selects one class of work as his job, nobody else must do 
it, as that is taking the bread out of his mouth. Another, 
and one of the worst of his ideas, is that there is only a 
certain amount of work in the world, and the sooner that 
is finished the worse for him. Hatred of machinery and 
piecework rises from this; also limitation of output. 
Another notion is that physical work, or at any rate work 
done with dirty hands, is the only kind of work which 
exists, and is the sole element of value in goods, so that 
if the whole retail price of articles does not go into the 
workman’s pocket, he is being robbed by the capitalist. 
These preposterous notions seem to be universal among 
workmen, but it is scarcely gratifying to feel that we exist 
industrially largely because workmen are in some ways 
as big fools elsewhere. 

As to young engineers, great difficulty is felt in Eng- 
land in getting competent young men. Most of our 
young electrical engineers come from technical colleges, 
and there is much fuss at present about the great advan- 
tages of technical education. The young man from a 
technical college generally meets with disappointment. 
He thinks he knows all about engineering, and expects a 
high salary, not realising that cheap education means 
low pay afterwards, and that not the students but the 
manufacturers are benefited by it. It takes a year or 
two of ambitious place hunting for him to realise that his 
raarket value is very small. The technical education in 
electrical engineering in this country seems to be very 
much what is wanted, at least for the rank and file. The 
leading electrical engineers are not technical college men, 
and, with the exception of the late Dr. Hopkinson, are 
not university men either. Training a man under the 
authority of others seems to destroy his originality. The 
only fault to be found with our technical colleges is that 
professors with no practical knowledge pretend to teach 
practical engineering. It might be better to confine the 
teaching to principles only, with just a skeleton of their 
application to practice. Mathematics, electricity and 
magnetism, chemistry, thermodynamics, and so on, can 
best be learnt at college, and college teachers are more 
competent than anyone else to teach such subjects. It 
is, therefore, false economy for them to try to teach 

ractical work, of which they have only a second- 
Daal knowledge, suffering from a very serious time- 
lag. The teacher of electrotechnics, or any other 
technology, always misses the most important factor 
of all, namely, price. There is no difficulty in designing 
an engine or a dynamo; the problem is to design one 
that will do as well as others and costless. The technical 
college man seems to be a greater success in America 
than here ; while in Germany and, perhaps, France, the 
technical knowledge seems greater, but the advantage is 
gained at the sacrifice of originality. 

It is a small and natural step from our young elec- 
tricians to our technologists generally, and scientific manu- 
facturers of all sorts. 

The German scientific technologist, and even the Ger- 
man scientific man in general, appears to be a sort of 
walking encyclopedia of ififormation. The books are the 
same. Maxwell used to say that if you wanted to know 
all about any subject, the best way is to get a German 
book on it, not to read the text, but to look up the 
references in the footnotes. A German book is nothing 
if not complete. It will contain three or fcur conflicting 
theories quoted from irreconcileable authors, running 


together in series as a cohesive whole. It will also be 
devoid of any sort of new idea whatever. ~~ 2 

It is the fashion in certain quarters to say. wé are 
falling away behind because other countries, especially 
Germany, are so far in advance in technical education. 
In organic chemistry the German training may be 
better, but even this may be doubtful. At any rate, it is 
not necessarily so because the Germans can discover more 
dyes ; the manufacture of such things may be more in the 
way of the genius of the people. Itcan hardly be the case 
that it is because we are less scientific that we are being 
left behind by Germany and America as electrical engineers, 
for we are certainly more scientific than the Americans. 
The American electrical industry is largely run by very 
young men—bright boys, in fact—who are certainly not 
very deeply versed in what is generally called “‘ theory." 
Even if they. were geniuses, they mostly have not lived 
long enough to absorb the information with which a 
German is saturated. No, the causes for the great 
development of American and German electrical industry 
must S looked for elsewhere. As a matter of fact, 
development of the _ scientific of electrical 
engineering has been chiefly English. It is more than 
likely our electrical engineers are now behindhand in 
multiphase theory, and in electro-metallurgy and furnace 
work, but the industry fell behind while we were at the 
front in scientific technical knowledge. 

We are continually told by science teachers that - 
our practical men are ignorant of all they ought to know. 
Teachers are good talkers, and perhaps make more noise 
and attract more attention than their importance warrants. 
Like Jowett, they are a little apt to think that what they 
do not know is not knowledge. The teacher, to begi 
with, thinks that the practical engineer has no knowledge 
of mathematics because he is not everlastingly airing it. 
In addition, he thinks the engineer has no knowledge of 
any of the scientific principles underlying his profession. 
The rest of the engineer’s information is, to the school- 
master’s mind, an unimportant miscellaneous ill-digested 
assortment’ of rule-of-thumb experiences. The school- 
master really thinks that the world is out of joint, and 
that the engineer, a very inferior person, makes thousands 
to his hundreds at work which he, the schoolmaster, could 
do very much better. He thinks he knows, and he often 
really knows very much more about what is called theory 
than the engineer, and thinks nothing else is important, 
for we are all apt to overvalue our own acquirements. 
But the fact of the case is that any one can acquire the 
so-called theory with a, little time and patience ; it is the 


f| other part of the engineer’s knowledge that is really 


valuable. 

A great deal of harm is done to technical progress in 
this country by scientific cant. The Royal Society 
represents both science and scientific cant. According 
to scientific cant nothing that is technical is scientific. 
Science is only concerned with phenomena, and not with 
their useful application. If you experiment with 37 
grammes of steel in a Berlin porcelain crucible, or espe- 
cially in a tiny electrical furnace, with a standardised 
platinum pyrometer and a spectroscope, you are doing 
scientific work; but if you work with a ton in a converter, 
that is merely technical—though you will be patronisingly 
told your work may throw some light on scientific ques-: 
tions. No scientific man will deny in words that the 
probable ultimate use to man is the criterion of value of 
a scientific discovery; but all the same the tacit assump- 
tion is that anything technical is unscientific. The 
common type of scientific man thinks his knowledge 
of necessity includes all technical knowledge; but he 
cannot for a moment believe the technologist’s know- 
ledge may include his. The result of this sort of scien- 
tific priggishness is that technology is discouraged, and 
made out to be less important than it is, while unim- 
portant work is exaggerated as to its value. Pure 
science, as it is called, is considered something much 
higher than applied science. This is the wrong way, 
round. The terms are misapplied to begin with. One- 
kind of knowledge is not purer than another. What- 
is called pure science is really merely the raw material, and 
the raw material has to be worked up by the engineer for 
the use of man. Which is higher, the raw material or 
the finished product? In the case of ordinary raw 
material, such as iron, it is produced intelligently, with the 
view of being worked ap that is to say, it is produced 
for a given purpose. e scientific man does not work’ 
intelligently in this sense. He produces raw material 
without knowing or caring whether it can be worked up, 
just as the insect produces silk. If anything, he prefers 
what cannot be worked up. The sperm whale sometimes 
produces ambergris, and also produces other matter, but 
we do not admire the sperm whale because he unintelli- 
gently produces what is sometimes valuable when worked 
up. This view of pure science is so unconventional that 
few readers will agree with it; but it may be largely true 
all the same. In France scientific cant is perhaps more 
rampant even than here. Itis represented by the Academy 
of Sciences. One idea is that it is beneath the dignity of a 
scientific man to apply anything to technology. If he finds 
out a new phenomenon he should read a paper on it, but it 
is below his dignity to take out a patent. One form of 
hypocrisy in connection with this is the pretence that the 
scientific man works entirely for love of science. He has’ 
no wish to advertise himself or bring his name forward. If’ 
one scientific man says, in the interests of pure science, that 
he has done ‘something which another man claims, there 
is generally a very acrimonious dispute—all in the 
interests of pure science, and not at all in those of adver- 
tisement. The worst of it is that the purely scientific 
man does not confine himself to his pure science, but con- 
siders that his knowledge covers all applied science 
ex officio, and the public unfortunately shares his view. 
This is seen clearly in the case of the Royal Society. © It 
is absolutely non-technical, technical distinction is a bar to 
enteringit; but when the Government wants advice on tech- 
nical matters it goes to the Royal Society on the assump- 
tion it includes technology. Take, for example, the new 
National Physical Laboratory. Money was got from the 
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country on the ground it was to be of commercial 
value. But the control is in the hands of the Royal 
Society, instead of the Civil Engineers’ and kindred tech- 
nical societies. The result will be that, instead of being 
of technical use, the laboratory will probably degenerate 
into an expensive institution for determining the value of 
the Clark cell to seven significant figures. The topsy- 
turveydom of the position of so-called pure science is 
nowhere more strongly shown than in the case of electric 
railways and observatories. The industry is hampered in 
many cases because its development would disturb mag- 
netic observations, which, as far as can be seen at present, 
are of no value at all. 

Electrical engineering is one of the most scientific forms 
of industry, and this false. idea as to the relative values of 
applied and unutilised science probably does more harm 
in it than in any other case, except, perhaps, manufactur- 
ing chemistry. 


WAR MATERIAL AT THE PARIS EXHIBITION. 
No. IV. 


Sr. Cuamonp furnishes one of the largest French 
exhibits in the department of war material. This com- 
pany owes its origin to MM. Petin et Gaudet, at Rive 
de Gier, in about 1837, and at St. Chamond in 1850. The 
company was formed in 1854 with a capital of 22,500,000f. 
Between 1857 and 1871 were acquired the furnaces and 
forges of Givors, on the Rhone, and the coal mines of 
Unieux and Fraisse, on the Loire. In 1871 the company was 
formed into a “ Société Anomyne,” with a capital brought 
back to 13,000,000f. In 1874, on the retirement of MM. 
Petin et Gaudet, the direction passed to M. A. de 
Montgolfier. In 1880 it was decided to add the forges on 
the Adour, at Boncau, near Bayonne, and the capital 
was raised from thirteen to twenty millions. We are 
not here concerned with the manufacture of railway 
lines or rolling stock or even steel for ship construction, 
but with that of war material in a finished shape. St. 
Chamond manufactures guns of all classes, structures 
and mountings for forts, armour plate and complete 
turrets for ships. The reputation of the high class of the 
steel employed for guns is well established. The steel for 
field guns is cast or puddled, and that for naval ordnance 
cast, and is submitted to severe tests. We believe we are 
correct in saying that, like continental gun steel generally, 
most of it is rather harder than is used in the British ser- 
vice. In the construction of land turrets, Major Mougin 
—the designer of the turret tested in competition with 
that of Schumann in the Bucharest trials—has been em- 
ployed. Turrets for land defence have been supplied to 
Belgium, Roumania, and Denmark, including disappear- 
ing turrets. General Brialmont has described these in 
his last work, “ Fortification Past and Present.’’ Shields 
for naval service have included those made on the 
processes of Harvey and Krupp, and chrome and nickel 
have been long employed. For the shields for the naval 
service the metal is specially selected and worked. A cer- 
tain steel containing chrome and nickel was patented by the 
firm in 1891, and is now extensively used. This metal has 
great malleability, and at the same time a high elastic 
limit after tempering. Repeated experiments at Ochta, 
Texel, and elsewhere have established for this metal a 
resistance ‘about 20 per cent. greater than that of steel 
previously employed; a hard face is also given to it. 
The company have, as above said, also secured the right 
to manufacture steel on the Krupp process. Turrets for 
naval service are specially made under M. Marzari, who 
had already manufactured them with success as the 
engineer of Farcot and Son, at St. Ouen. An 
enormous factory at St. Chamond makes the plates, 
tubes, and elements of these structures, which are 
assembled and mounted on board the ships for which 
they are designed, such as the Charlemagne, the Gaulois, 
Requin, Indomptable, and Caiman, Greydon, Dupetit- 
ow Suffren, Furieux, Dupleix, Desaix, and Amiral 
Aube. 

Space will not allow of a description of the works 
which exist at St. Chamond, d’Assailly, Rive de Gier, 
Givors, and Boncau, and we will pass on to the exhibits. 
Besides facsimilies of an ingot of 100 tons and of parts 
of presses and elements of guns and rudders, and samples 
of metal of various qualities, and shells for rupture and 
of large capacity, are plates. The mountain artillery 
exhibited is of the system Darmancier and Dalzon. 
There is a 70 mm. (2°76in.) gun and 80 mm. (3°15in.) 
mortar of steel with similar breech apparatus with 
interrupted screws; twenty to twenty-five rounds 
per minute have been fired from these pieces. The 
projectiles weigh respectively 4°35 kilos. (9°51b.) and 
6°5 kilos. (14°3]b.), and the muzzle velocities 300 m. 
(984 foot-seconds) and 210m. (689 foot-seconds) per 
second. The carriage in each case is formed of two 
strong brackets, on which rest the trunnions, and is 
furnished with spade spring brake, with which the check 
of recoil and recovery are achieved. For carriage on the 
pack saddle the pieces break up into loads not exceeding 
78 kilos., four mules being required for each piece. The 
projectiles for the 80 mm. mountain piece weigh 6°5 kilos. 
(12°35 lb.), and for the 75 mm. (2°95in.) gun 6°5 kilos. 
(14°33 1b.). Field quick-firing guns of many types are 
exhibited. Those of 75 mm. fire, without aiming, twenty 
rounds per minute. There is a heavy piece weighing 
405 kilos. (8929 lb.), and a light one weighing 350 kilos. 
(771-6 lb.), the respective muzzle velocities being 550 m. 
and 500 m. per second (1804 and 1640 foot-seconds). Both 
pieces have breeches closing with interrupted screws, and 
are similar. Recoil is checked by spring spade brakes. 
There are many varieties in patterns, especially in the 
limbers. 

Siege and garrison artillery—A new type of mount- 
ing for a disappearing gun of 120 mm., of 30 calibres, is 
shown ; the shell weighs 20 kilos. (44°1]b.), and the muzzle 
velocity is 600 mm. per second (1969 foot-seconds). The 
eae runs on a track of a metre and a-half, and is 

eld by four clamps at the moment of firing. 


There is also a breech-loading 12 cm. (4°72in.) howitzer, 
and a light 155 mm. (6°lin.) mortar five calibres long, 


discharging a 40 kilos. (88°2 lb.) shell mounted on a light | pe 


iron and oak travelling platform. 

The naval and coast artillery include a deck central- 
pivot quick-firing gun of 155 mm. (6in.), with buffers 
which also act as recuperators, being furnished with 
springs ; a coast gun of 21 cm., and a howitzer of 24 cm. 
(8°3in. and 9°45in.) discharging projectiles of 150 kilos. 
and 220kilos. (830°7 Ib. and 485°01b.) with 700 m. and 
800 m. (2297 and 984 foot-seconds) velocity. The breech 
fittings are of the same typé, and firing is effected either 
by percussion or electricity. The guns are trunnionless, 
being held in cradles with trunnions with two hydraulic 
brakes and two recuperator springs. The 24 cm. howitzer 
carries a shield and fires at from 5 deg. to 60 deg. eleva- 
tion. It discharges frorn three to four rounds per minute. 
The greater part of the ammunition for the light guns 
consists of shrapnel. 

There is a quick-firing 12 cm. (4°7in.) gun on a dis- 
appearing mounting in a turret, which revolves on a 
central pivot in a tube fixed in the lower platform. 
The shield is a cylinder 110 mm. (4'33in.) thick and 
26 m. (nearly 8}ft.) in diameter, and another curved 
shield 150 mm. forma the roof. The cupola revolves 
inside a glacis plate of chilled iron. The shell weighs 
16 kilos. (35°83 Ib.), and has a muzzle velocity of 350 m. 
seconds. There are buffers and recovery springs. 

The largest exhibit is a turret for coast defence, carry- 
ing two trunnionless guns of 305 mm. (12in.), 40 calibres 
in length, each discharging a projectile of 300 kilos. 
(661 lb.), with a velocity of 800 m.s. The breech-closing 
gear is the same in principle as in the others, though 
the mechanical gear for opening varies. There is a 
chilled iron glacis plate ‘59in. thick. The revolving 
tower is of metal, 20 mm. thick, protected by a conical 
armoured wall 35 em. thick (l4in.), the roof being 
15 cm. thick (5°9in.). The cradle of each piece has two 
hydraulic brakes and four recuperative springs. Six men 
can rotate the turret completely in two minutes. Eleva- 
tion is provided for 15 deg. and depression for 5 deg. 
This whole amount can be effected in five seconds. It is 
stated that by hand gear fire can be kept up from 
each gun at the rate of three rounds per minute. 

There is a model of a turret for two 15 em. (5-9in.) 
guns, the armour being 24 cm. thick. As in the last, 
there is a glacis plate of chilled iron, hydraulic brakes, 
&e. The turret revolves in one minute. 

Another turret for 15 cm. guns is made without any 
hydraulic gear. The turret rotates without pivot on live 
rollers. The absence of hydraulic gear and central pivot 
gives space and free ventilation. There are also other 
models of disappearing mountings. 

Of plates at the exhibit at the “‘ Palais des Armées de 
terre et de mer ” and also at the Metallurgical Department 
there are a great number. Of these naturally the newest 
are most interesting, for example, a special plate, tested 
at Givre on November 24th, 1899; length, 38 m. 
(9ft. 10in.); width, 1°9 m. (76in.); thickness, from 
89 mm. to 48°2 mm. (3°5in. to 1°9in.). This received five 
blows with slight penetration, and was pronounced 
excellent. 

We next come to the Société Anonyme des Forges et 
Chantiers de la Mediterranée. This establishment was 
founded in 1856. There are stocks at La Seyne, Toulon, 
and factories at Marseilles, where also the repair of ships 
is specially taken in hand. In 1864 their forges of La 
Capelette were sold to Messrs. Marrel. Much com- 
mercial work was executed at first, but also the Govern- 
ment ships Friedland and Ville de Paris, besides trans- 
ports and a great many gunboats. In 1861 the machinery 
of the Gloire was delivered. In 1876 the Amiral Duperré 
was begun at La Seyne, the cruiser Tourville, the Caiman 
and Requin and many other ships were also built, and 
later the Marceau, the Cecille, the Charner, Chasseloup- 
Laubat, Bugeaud, Friant, and Bruix. In 1893 the 
Jauréguiberry and Bouvines were begun, and about the 
same time the Latouche-Treville, and Pothvan, and then 
the Catinat and Sully, and the Svetlana for Russia, and 
since the Tsarevitch and Bayan. Machinery has been 
made for the Iena, Condé, and Dupleix, and two electric 
gear turrets for the St. Louis, which were tried at Brest 
are examples of the machinery supplied. 

The principal exhibits are models of ships. The 
Tsarevitch and Bayan naturally are specially interesting ; 
there are beautiful models also of the Pothuan, Jauré- 
guiberry, Svetlana, &c. The importance of these exhibits 
is out of all proportion to the notice we here give to them. 
We should be only too glad if we could have given 
detailed descriptions of the several ships. The Tsare- 
vitch, in the grouping and character of its turrets and its 
belt and masts, is rather French. The Bayan we regard 
as a good type of armoured cruiser, especially in the 
~_ that her armour is extended over a large part of her 
hull. 

The Terni Company exhibits a series of armour 
plates after attack, containing very remarkable sam- 
ples. Some of them are somewhat of the character 
of most good hard-faced plates; that is to say, they 
have defeated severe blows and broken up the attacking 
shot at the expense of some cracking and some scaling 
of the face. With each plate is submitted a table show- 
ing the power of the -attack, and in a shape that appeals 
naturally to us, for to the usual elements of weight and 
striking velocity is added the theoretical perforation of 
the projectiles through wrought iron; and finally, the 
very factor that we have used—namely, the relation of 
this theoretical perforation through iron to the actual 
thickness of the plate attacked—what we have called the 
‘“‘figure of merit” or value of the plate in terms of 
wrought iron, when the shot just perforates. Of course, 
when the shot is completely defeated the figure of merit 
thus obtained is short of the actual full figure of merit; 
but the plate has proved that it is at least up to this 
quantity of iron and an unascertained margin which 
may be further tested. The Terni tables, then, 
though in foreign units, are in exactly the same shape 


as those which we have given in THe ENGINEER, except . 


that we must clearly point out that the formula used for 
rforation is French, giving rather larger results 
than that of Tresidder, which we use in England, or of 
Krupp, the difference increasing as the velocity gets 
higher, the Tresidder perforation being about 10 per cent. 
less than the French at 2000 foot-seconds striking velocity. 
Many of the plates have been tested this year, which 
naturally adds greatly to their value. We are under the 
impression that we may hear more of Terni plates in this 
country. We have not anything definite to support what 
we say, but we conjecture that makers who do not use 
the Krupp process may probably secure the right to 
manufacture on the Terni process. Elswick, for example, 
who does so much in Italy, might easily have done this 
already. 

Schneider and Co. have a pavillion erected for their 
material. The establishment at Creusot was founded in 
1782; an English engineer, Wilkinson, erected the first 
smelting furnace. The works attained no very consider- 
able size until after they were acquired by M. Schneider 
in 1836, when the demand of railroads and steam vessels 
developed a very large business. In 1867 the Siemens- 
Martin and Bessemer processes were brought into use at 
Creusot. In 1875 M. Henry Schneider took up the 
manufacture of ‘all-steel”’ armour, and in 1876 took 
place the notable Spezia trials which sealed the fate of 
wrought iron armour generally, and brought in steel. 
In 1888 M. Henry Schneider began to manufacture guns 
on a large scale, and electric gear. In 1897 Messrs. 
Schneider acquired the business of the Société des 
Forges and Chantiers de la Mediterranée, and the gun 
factories at Havre; the working of the gun factories 
being placed, or rather continued, under M. Canet. The 
polygons of Hoe, at the mouth of the Seine, and Harfleur, 
were established for long-range firing. Schneider-Canet 
ordnance has been purchased by Japan as well as by 
European Powers, and has proved its efficiency in the 
recent South African war. Schneider and Co. have 
established in connection with their works provisions for 
the bencfit of workmen, including pensions for them and 
their wives. To attempt to give even a brief description 
of the company’s various establishments here would 
be out of the question, and we will come at once to 
their pavilion and its war material, passing by the 
machines and motors which form very prominent features. 
We are familiar with many types of Schneider-Canet 
guns, and we naturally find those exhibited here have 
the most modern features as to recuperators, and the 
power of turret and barbette guns to load in all positions. 
Electric gear being used to revolve the turret and also to 
load, is a characteristic of Schneider designs. These 
modern features are seen in :— 

(1) A barbette turret containing a 24 cm. (9°45in.) gun 
for cruisers, firing a projectile of 202 kilos. (445°3 lb.) 
weight with a velocity of 750 m.s. (2461 foot-seconds). 

(2) Next comes a 22 em. (8°67in.) piece of 45 calibres 
long, discharging a projectile weighing 150 kilos. (330-7 1b.) 
with 850 m. (2789 foot-seconds) velocity. The breech is 
opened by a turn of a quarter of a circle bya single man. 
Recoil check and recovery are provided in the carriage, 
and the laying is performed by one man. 

(3) 20 em. quick-firing gun, 45 calibres long. The 
projectile weighs 90 kilos. (198°41]b.), and the muzzle 
velocity is 840 m. (2756 foot-seconds.) The breech opens 
and closes with a single movement ofalever. Recoil check 
and recovery are provided for by two hydraulic brakes 
and an air recuperator. Shields are provided for the 
detachment and piece. ; 

(4) Double mounting for two 15 em. (5:9in.) 45 calibre 
guns firing 40 kilos. (88°2 lb.) projectiles, with 740 m. 
(2428 foot-seconds) velocity. The two guns thus 
mounted can be fired either together or separately. 

(5) Howitzers of 15 cm. and 24 em. (5°9in. and 9°45in.), 
weighing 920 kilos. and 4400 kilos., of 10 calibres length, 
firing projectiles of 40 kilos. (88°2]b.) and 150 kilos. 
(330°7 Ib.) with 260 m. and 800 m. (850 and 984 -foot- 
seconds) velocity. 

(6) Quick-firing guns 15, 12, and 10cm. (5-9in., 4°7in., 
and 8°9in.) of 50 calibres length, weighing 6300, 3050, and 
1860 kilos. respectively, discharging projectiles of 40, 21, 
and 18 kilos. (88°2, 46°3, and 28-7 lb.), with velocities of 
835, 825, and 800 m. (2784, 2705, 2625 foot-seconds) 
respectively. The breech in these guns is worked by the 
single movement of a lever. ; 

(7) Howitzer, 15 cm. (5°9in.), 12 calibres long, weight 
860 kilos., projectile weight 40 kilos., muzzle velocity 
260 m. (853 foot-seconds). The breech has three move- 
ments. There are special horizontal and vertical brakes. 
The mounting is fixed on a truck with bogies. 

(8) Quick-firing guns of 47 and 87 mm. (1°85 and 
1:46in.), weighing 270 and 150 kilos., of 60 calibres long. 
These discharge projectiles 1:5 and 0°8 kilos. (3°83 and 
1:76 lb.) weight, with velocities of 820 and 800 m. 
(2690 and 2625 foot-seconds). ‘ 

(9) Guns with concentric groove breech pieces, 12 cm. 
(3'9in.), siege 12 cm. gun of 28 calibres long, weight 
1450 kilos. (28} ewt.), projectile 21 kilos., muzzle velocity 
500 metres (1640 foot-seconds). 

Also 75 mm. (2-95in.) guns on field carriages of 865 and 
257 kilos. (803 and 565 lb.) weight, discharging projectiles 
of 6°5 and 5 kilos. (14°38 and 11°01b.), with 550 and 450m. 
velocity, at a rate of twenty-four rounds per minute. 
Recoil check, and recovery are provided for by hydraulic 
brake and air recuperator. There is a spade brake. The 
wheels rest on shoes during the firing. 


For the work of exploration and research, carried on in 
connection with the Marine Biological Station at Millport, Isle of 
Cumbrae, a special steam vessel is about to be built. The vessel, 
which has been designed by Mr. A. M. Gordon, of Glasgow, will 
have special arrangements for scientific investigation and redging 
in the Firth of Clyde, and will be built of wood by R. M’Alister 
and Co., Dumbarton, her engines being by Mackie and 
Baxter, Govan. She will be 60ft. long and 13ft. beam, and will 


have compound surface condensing-engines, capable of driving her 
about 9 knots. 
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NAVAL CONSTRUCTION IN FRANCE. 


THERE is some ground for believing that the French 
Government has at length settled down upon the execu- 
tion of a definite programme of naval construction. It 
has amalgamated the schemes of what are known on the 
other side of the Channel as the “ old and new schools,” 
and it is probable that if the programme should undergo 
any further modifications, it will be in the direction 
of the policy advocaetd by Admiral Besnard and other 
members of the old marine. After his defeat in the last 
debate on naval estimates, M. Lockroy went on a journey 
of inspection in Germany, where the authorities oblig- 
ingly showed him everything that was to be seen in the 
arsenals ; and the late Minister of Marine appears to be 
strongly impressed with what the Germans are doing in 
the construction of war vessels. He sees no evidence of 
the Teutons adopting his own policy of sacrificing every- 
thing to the construction of light and swift cruisers, 
torpedo boats, and submarine boats. War on commerce 
is not the sole aim of German naval strategists; and 
probably M. Lockroy has returned with his views so far 
modified that he will be less violent in his opposition to 
the existing programme. Meanwhile, M. de Lanessan 
is doing his best to conciliate both sections by combining 
what he regards as the best features of the two policies ; 
and having induced the Chamber to vote the necessary 
grants, he is\adopting some of the reforms proposed by 
M. Lockroy in so far as concerns the measures to be taken 
to facilitate the speedy construction of ships. The French 
arsenals have shown that if it has taken fifteen years to 
build a vessel like the aviso-transport Vaucluse, it is not 
through any defective installation of the shipyards, but is 
due merely to the ruinous policy of interference, and to 
the constant changes carried out by the Chamber of 
Deputies. Even the Vaucluseis to be finished next year. 
She is built entirely of wood, and is thoroughly out of 
date. She will doubtless be sent as an ornament to one 
of the distant colonies. 

The constructions to be carried out during 1901 com- 
prise 111 vessels, and among these figure the battleship 
tena, which is already in service, and is only down on 
the programme to account for a balance to be paid next 
year. Two submarine boats, the Francais and Algerien, 
are completed, and will shortly be launched, and three 
squadron and six coast-defence torpedo boats will also 
soon be finished, so that they cannot properly be included 
in the programme for 1901. Excluding these, there are 
four battleships, fifteen armoured cruisers, a first-class 
cruiser, twenty-four destroyers, fifteen submarine boats, 
seven squadron torpedo boats, thirty-two torpedo boats, 
and the unfortunate aviso-transport above mentioned. 
Of the battleships, the Henri IV. and the Suffren, which 
have been built at Cherbourg and Brest respectively, 
have been launched, and their armaments will be com- 
pleted six months hence. Two other battleships will be 
put on the stocks as soon as the grant voted by the 
Chamber is ratified by the Senate. One is to be con- 
structed at Brest and the other in a private shipyard. 
These will be another addition to the multifarious types 
already existing in the French navy, and were propose 
by the Commission of the Marine and introduced by the 
Minister, who was strongly supported by the naval 
deputies. The Chamber had so long shown an 
uncompromising antagonism to battleships, that the 
approval of the Government scheme was a victory 
for the old school. Each of the battleships will have 
a displacement of 14,865 tons, and the engines 
will develop 14,475 horse-power. The maximum speed 
is to be 18 knots, and steaming at 10 knots the ships will 
have a range of action of 8930 miles. The armament 
will be composed of four heavy guns, eighteen guns of 
medium calibre, and twenty-eight small guns, as well as 
tive torpedo tubes. Of the fifteen armoured cruisers 
fourteen are on the stocks, and the Jeanne d’Arc, of 
11,270 tons, will be entirely completed: next year. The 
Montcalm, now building at La Seyne, will also be finished 
in 1901. This vessel has a displacement of 9517 tons— 
the same as the Gueydon and Dupetit-Thouars, which 
will be launched in 1902. Five other armoured cruisers, 
the Marseillaise, Gloire, Condé, Amiral Aube, and Sully, 
have each a displacement of 10,014 tons. The two first 
named will be finished in 1902, and the others in the 
following year. The Desaix, Dupleix, and Kléber, each 
of 7700 tons, are built partly of wood, and are intended 
for service in the tropics. All three will be launched in 
1902. The Léon Gambetta and Jules Ferry are new 
types of armoured cruisers, with a displacement of 12,550 
tons and with engines of 27,500 horse-power, and are 
expected to attain a speed of 22 knots. These vessels 
were put on the stocks this year. Two others of the 
same type will start building at Toulon next year. The 
Jurien-de-la-Graviére is a protected cruiser of a type 
which has been abandoned. 

The Government has given up the construction of 
small torpedo boats, but is turning its attention to boats 
of a larger tonnage, as well as destroyers, which form an 
important factor of the new programme. Fourteen 
destroyers are on the stocks, and ten others will be 
siesta upon next year. So far all the destroyers have 
been built in private yards, but Rochefort is beginning to 
give a great deal of attention to them, and orders for ten 
destroyers have recently been placed at the Government 
shipyard. Three of these will be completed next year, 
and the remainder in 1902. Rochefort is to receive 
orders for two new destroyers. Two others have been 
put on the stocks at Havre this year, and fourteen are to 
be ordered from private shipbuilders. The destroyers 
are taking the place of the squadron torpedo boats, which 
are found to lack sufficient sea-going qualities, and it is 
not likely that any more will be built after the seven now 
under construction at Havre and Bordeaux have been 

delivered. Three others mentioned in the programme 
are already completed. Of the thirty-eight first-class 
torpedo boats two are building at Cherbourg, two at 


Toulon, and two at Saigon. Private yards have already | 395, 


delivered eleven boats, including a turbine boat, the 


Libellule, and have ten under construction, while eleven 
others will be put on the stocks next year. In submarine 
boats the French navy is not likely to belie its traditions 
with respect to multiplicity of types, for in its haste to 
get a submarine fleet, the Government orders vessels of 
any type which seems to give fairly satisfactory results. 
The process of weeding will doubtless take place later 
on, when experience has shown what are exactly the 
limitations of the new boat, and under what conditions 
it can reasonably be expected to be of service. Seven- 
teen submarine boats are provided for in the programme, 
and eight others will probably be ordered next year, 
these being all constructed in the Government shipyards. 
All these vessels are more or less experimental, and 
French naval critics are by no means satisfied yet as to 
their efficiency. 

It is not to be disputed that we have here an imposing 
programme. Nothing to alarm us—Britain is not easily 
alarmed—but quite enough to prove that there can be no 
holding our hands at present. We must have more ships 
and more men. Mr. Goschen’s successor will find no 
trouble in obtaining all that is required—vacant slips, 
armour mills waiting for orders, engine shops desirous of 
work. We need not discuss past history. We have a 
new Parliament. Its first duty is to take care that we 
lack nothing in naval strength. The action of the French 
and German Governments demonstrates that to concen- 
trate all our efforts in re-modelling our army would be a 
terrible mistake. The needs of the Navy must not be 
overshadowed by the wants of the army. 
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A Hundred Years of German Bridge Building. By Grore 
C. Meurrens. Translated from the German by Ludwig 
Mertens, C.E. With 195 illustrations. Berlin: Julius 
Springer. 1900. 

[Conctupine Norice.] 


Wirx the introduction of braced girder bridges into 
Germany, the lattice type occupied, as with us, a pro- 
minent position. It was not until after some experience 
with the more primitive examples of this open-web 
system that, in both countries, the defects were perceived 
and remedied. All the older specimens were constructed 
with flanges and lattice bars of uniform section, and in 
addition the bars were placed much too close together. 
No distinction was made between the diagonal struts and 
ties; and reversals, if they were not perfectly unknown, 
were completely disregarded. Butin the Dirschau and 
Marienburg lattice bridges, theory and practice became 
more intimately associated, and the correct varying 
proportions and scantlings of both flanges and 
members of the web were assigned to them. It was 
about the same period that the vicious method of 
construction employed in the earlier lattice girders 
attracted the attention of English engineers, and 
led for the first time to the adoption of the modern 
scientific treatment, as excellently illustrated in the well- 


d| known Boyne bridge. This structure is a continuous 


lattice bridge consisting of a pair of main girders of three 
equal spans of 275ft. each, carries a double track, and is 
in every respect a most finished specimen of its class. 
The reader will find in Tables I.-IV. abundant informa- 
tion respecting over a hundred remarkable German 
braced girder bridges, erected between the years 1850 and 
1900. The number and width of the spans, the descrip- 
tion of the several structures, and the type to which 
each belongs are clearly specified and scheduled in 
separate columns. We cannot do more than briefly refer 
to a few of the more important of them. Of all these, 
the new bridge over the Vistula at Dirschau heads the 
list with six spans of 423ft.* 

About a quarter of a century ago there were three 
descriptions of lattice girders in general use. These were, 
(1) the ordinary lattice girder stiffened by verticals, (2) the 
same girder without verticals, and (3) the modern type, 
consisting of single verticals and single diagonal ties. 
Although we have classed this third girder as a lattice, 
it does not strictly belong to that system unless the 
panels become sufficiently long to require at least a second 
series of diagonals, which consequently must intersect the 
verticals. When the “railway mania,” which was con- 
siderably later in reaching a climax on the Continent than 
with us, had passed away there, some twenty years ago, 
the majority of the main lines in Germany had been 
all built. There was naturally then a pause in the con- 
struction of railway bridges, while at the same time the 
demand for road bridges increased proportionately. For 
a certain period the more ancient types of girders were 
accepted as models quite good enough for these smaller 
sized structures. Cantilevers came much in vogue during 
a later stage of progress, but subsequently the applica- 
tion of this principle gave way to the decidedly general 
preference for the arch system. The necessity for erect- 
ing important structures over wide rivers, valleys, and 
comparatively long stretches of low-lying ground, brought 
iron piers into use. One of, if not the first of these 
erected, carries the Crumlin viaduct of the Newport and 
Hereford Railway, and was similar to the towers of sus- 

ension bridges constructed of cast iron. But although 
ofty piers of European design usually consisted of cast 
iron columns of a tubular section, American engineers 
speedily substituted wrought for cast iron and called the 
designs trestle bridges, which were sometimes furnished 
with rocker piers. 

One of the most important of German trestle bridges 
is the Emperor William Bridge over the Werpper, near 
Miingsten, previously described and illustrated in our 
columns.}+ It has a double track, and connects the town 
of Solengen with that of Remschid, and can boast of a 
central s of 590ft., which consists of a braced arch 
without hinges,'supported upon rocker piers, which are 


* For full description and illustration see Taz ENQUNEER, December 6th, 


+ Tue Enorverr, January 6th, 1899. 


raeors with flexible connections at their base, and with 
inged bearings at their summit. This is one of the exam- 
ples of an arch belonging to the hingeless system, bein 

designed and made to act temporarily as a three-hinge 

statically determined structure, which, as we have already 
stated, is a common practice with continental engineers. 
Recently the atiff-tied arch, with the platform hung from 
its central part, and supported by verticals upon the 
haunches, has obtained much favour in Germany. One 
of the best examples is that of the road and railwa: 

bridge over the North Sea Baltic Canal at Griinenthal. 
It is a crescent-shaped two-hinged arch, with one 
span 513ft. in length, and has a very bold and 
graceful appearance, stretching in one clear sweep 
from the tops of the slopes on either side of 
the channel. The subject of arch and _ suspen- 
sion bridges, which was discussed in Chapter II., some 
thirty-five pages back, is again introduced, and some 
additional examples are given. None of them can vie 
in size with those erected in America, as the largest of 
the productions of Germany has not a greater span than 
500ft., which does not compare to advantage with the 
East River bridge of 1600ft. span. The author appears 
to favour the view that in large spans, beyond what has 
hitherto been yet accomplished, when competition 
ensues between the link and cable system, the link—or 
chain system, as he terms it—will be found preferable to 
the other. He bases his opinion upon the fact that the 
chain is a good deal heavier than the cable, and, conse- 
quently, other circumstances being equal, requires lighter 
stiffening girders. We are not inclined to endorse this 
remark, and it is also at variance with the experience of 
American engineers. In the first place, it is essential 
that in order to obtain the maximum span, the weight of 
the cable should be a minimum in regard to its carrying 
capacity. In the link or chain pattern the connections 
will alone increase the deadweight of the chain by 20, 
and in some instances by 25 per cent., while the same 
cause will not add more than 3 per cent. to the weight 
of a wire cable. Besides, steel in the form of wire 
has a minimum strength of more than double its 
greatest strength when in the form of bars or 
links adapted to the construction of suspension chains. 
It has been satisfactorily proved that a link chain 
will weigh about two and a-half times as much as a 
wire cable of equal supporting power. Or otherwise 
stated, a wire cable can be stretched nearly two and 
a-half times as far as a steel link chain before being 
broken. Another point in favour of wire cables is that 
they do not give rise to the bending moments which are 
frequently developed by the friction which exists between 
the links of chains. Whatever form or material a suspen- 
sion chain may be composed of, its strength will depend 
altogether upon the tensile resistance of that material in 
the form in which it is used. It is stated in the volume 
under review that Krupp guaranteed a tensional re- 
sistance of from 44 to 54 tons per square inch for ‘the 
nickel steel links of suspension chains in Germany. 
Let us compare this maximum with that attained with 
steel wire. The wire used in the cables of the New York 
and Brooklyn suspension bridge had a tensile resistance 
of 85 tons per square inch. But this ultimate strength. 
has been surpassed by American manufacturers, who 
have turned out steel wire with a strength equal to 
122 tons per square inch. Steel wire has been made 
with ultimate strengths of 150 and 170 tons per 
square inch, but the size is limited to diameters 
varying from jin. to jin. in diameter. It may 
be here remarked that the practice of engineers 
with regard to the choice of the particular de- 
scription of wire most suitable for steel cables 
is not by any means unanimous. Some prefer wire 
of high powers of elongation and a comparatively 
low tensile resistance, while others favour high tensile 
strength and a low rate of elongation. It is as well, 
therefore, to bear in mind that if a specification is some- 
what stringent respecting the degree of tensile strength, 
it must be correspondingly lenient to the requirements 
of elongation and the bending test. It may, we think, 
be safely assumed that steel wire cables will act as the 
suspension chains of all future bridges of that class and 
of large span. 

For the use of their own colonies, as well as for general 
exportation, German engineers employ very judiciously 
the more simple triangular types with either parabolic or 
parallel booms, and with pin connections, although these 
are not adopted to the exclusion of rivets. A bridge 
over the Vaal River, near Standerton, in the Transvaal, 
is an example of the parabolic flanged pattern. There is 
a point es deserving notice, which relates to the gradual 
development of the progress made in the improvement 
of the bearings of many girders during the last century, 
and to a less extent the remark is also true of cross 
girders. The primitive bearings consisted generally of a 
bed-plate of some hard description of wood, with some- 
times a sheet of lead or a layer of asphalt or plain felt 
soaked in tar interposed between the wood and the iron- 
work. Cast iron bed-plates were introduced later on, 
and then sliding or surface bearings, for which were sub- 
stituted roller bearings. These eventually gave way to 
the modern pin, hinged, or rocker bearings. In Germany 
during the fifties sliding bearings were applied in some 
instances to spans as large as 300ft., and at that period 
hinged tangential bearings were tried, which do not differ 
materially from those in present use. Whichever method 
was adopted, the object aimed at was the same, and it is 
pointed out that the result to be attained was to, on the 
one hand, reduce the bearing area as much as possible by 
accurately locating and fixing the theoretical point of 
support, and, on the other, to provide the bearing with a 
sectional form capable of uniformly distributing the 
pressure over the entire area. At the bearings of the 
new Dischau Bridge rockers were introduced capable of 
moving in a transverse as well as in a longitudinal direc- 
tion, in order to provide for a lateral extension of the 
bridge. Without in any way depreciating the merits 
of the principle of articulation per se, it may be 
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remarked that it can be pushed too far, and in 
that case is apt to impair the general rigidity of COMBINED ENGINES AND DYNAMO 


the structure as a whole—in other words, to make 


it rickety. Take the case of the classes of arches. 

i Neither the doubly nor triply-articulated type can compare WILL™M SIT AND CO., SLIKKERVEER, ENGINEERS 
y for a moment in point of rigidity with the non-articulated 

; (For description see page 385) 


arch with fixed ends. It is quite possible, even in 
a engineering, to pay too dearly for one’s whistle, and there 
A is not much gained if the greater accuracy of calculation 
and the greater precision of location of stresses are 
a siiebleneed by the necessity for employing ex- 

traneous means for stiffening the whole bridge. 
5 An interesting account of the rise and progress of 
— German bridge-building companies and their works, of 
es which several photographic views accompany the descrip- 
tion, afford materials for the last chapter. Among the 
principal of these are the large establishments of Esslin- 
gen, that at Gutehoffnungs, which turns out of its bridge 
de department alone about 18,000 tons yearly, and employs 
— over 1200 workmen; the extensive works of the Harkort 
Company; the firm of Philip Holzmann and Co., at Frank- 
fort-on-Main; and that under the title of the United 
Augsburg and Nuremberg Engine Works. At the former 
town, engine building alone is carried on, but at Gustavs- 
_ burg, bridge, boiler, and wagon construction are under- 
taken. Both the Griinenthal and the Miingsten structures 
were erected by this firm, as well as over 1500 railway 
bridges in nearly all parts of the world. Some of these 
companies have in the course of time added to their 
principal branches for the erection of the superstructure of 
bridges, that of the infrastructure, and contract largely for 
pier foundations by the pneumatic or other specified pro- 
4d cess. Viewed in abroad sense this volume is, with a little 
natural and very pardonable leaning towards German 
bridges, fairly and impartially written. It contains a 
considerable amount of valuable and professional infor- 
mation brought up to date, and is well worthy of a place 
among standard books relating to engineering structures 

upon a large scale. 
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HIGH CHROMIUM, LOW CARBON STEEL. 

In the course of the interesting paper read by Mr. Lange before 
th» Lron and Sieel Institute meeting at Paris, there is a remark to 
th2 effect that the ferro chromiums used for alloying with steel are 
distinguished by a high carbon content. Steel makers may be 
ied to infer from this that they cannot produce high chromium and 
low carbon steel except by using carbonless chromium metal. 
Vhere has, however, been on the market for some time past a 
retined ferro chromium containing 65 to 70 per cent. chromium, 
with carbon from 0°50 per cent. to 1 per cent., very readily fusible. 

This alloy has been employed to a consi erable extent for bullet- 
Ge proof steel, projectile steel, &c., and is handled by Geo. G. 
x Blackwell, Sons, and Co., Limited, of Liverpool. Those who have 
: visited the Paris Exhibition will have noticed the remarkable series 
of chrome steels exhibited by MM. J. Holtzer and Co. at the Pari: 
Exhibition, The mechanical properties of these steels are showr. 
in the following table, the carbon being constant at abcut 0°4 pe: 
sent. :— 


Chro- | ; Elastic | Breaking | Elonga-| Contrac- 
Ver cent! Tons per | Tons per | Per cent} 
| gq. inch, | sq. inch. 
6 | Annealed 17-8 31-8 24-0 0-240 
| Hardened and temp. ..) 48-3 55-2 12-0 0-370 
10 Annealed 22-9 42-0 21-5 0-440 
| Hardened and temp. ..| 42-4 12-0 0-536 
15 Annealed Pike. 25-4 45-3 18-5 0-500 
< | Hardened and temp...) 48-8 58-1 11-5 | 0-546 
2) Annealed 21-2 £6-1 21-5 0-465 
| Hardened anitemp. ..| 27-6 40-3 19-5 0-515 
25 Annealed | ow! 29-8 42-2 18-0 0-621 
“s | Hardened 27-6 40-4 20-0 | 0-500 
i0 =| Annealed 31-8 41-6 19-0 0-620 
| Hardened. 28-8 39-0 19-0 | 0-650 
ay * Ratio of fractured to original section. : i ! 
The success of the high chromium steels is mainly due to the mer r i wi | 
low percentage of carbon in them, and we are glad to see that Hi | 
stcel makers are beginning to see the advantageous results of i WN i : 
making such steels, which are particularly adapted for the manu-| | 
facture of gold quartz stamps, and all purposes where an exceed- | | 
ingly hard and tough steel is required.—Jron and Coal Trades ii 
Reciew, | 


A Larce scheme has been conceived for the improve- 

Ynent of the port of Beira, in Portuguese East Africa, including 

the construction of docks and basins, and involving an outlay of a 

million pounds sterling. The Mozambique Company will carry out 

= the improvements gradually, and has already invited tenders for 
works, which will cost £70,000, having for their object the exten- 

sion of the quays, and providing greater facilities for the shipment . 

‘end discharge of cargoes, 2—COMPOUND ENGINE AND DYNAMO FOR SHIP LIGHTING 
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Fig. 1—-STEAM DYNAMO FOR SHIP LIGHTING 
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ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. 
No. IV. 
Wittem Smurr anp Co., of Slikkerveer, in Holland, have 
long been noted for their marine electric light work, and 
they have made a specialty of combined steam. engines 
and dynamos for working search-lights, and for ordinary 
electric lighting on board ship. Their firm is now dis- 


end. The air spaces are 4mm. for the 22-kilowatt and 
6mm. for the 60-kilowatt machines, and the pole shoes 
are at an angle to the slots to prevent the humming noise 
of the armature caused by breaking the magnetic circuits 
of the teeth. The brush holders with carbon brushes are 
of the firm’s special type, and practically no shifting of 
the brushes is neces from zero to full load. The 
machines here illustrated are shunt-wound; they can, of 
course, be wound compound. The commutator bars are 


Fig. 3—SHUNT WOUND DYNAMO 


guised under the title of ‘‘ Electrotechnische Industrie.” 
It is a pity that continental companies adopt titles which 
are not distinctive. Apparently when companies are 
formed the non-distinguishing part of the title comes 
first. Smit, of Slikkerveer, is easy to remember. ‘ Elec- 
trotechnische Industrie” may be anybody. This firm 
has a good exhibit at Paris. 

Fig. 1, page 884, is a steam dynamo specially for ship light- 
ing. Three sizes of this type are made for 60, 100, and 150 
ampéres and 65 volts. The speeds vary from 350 to 400 
revolutions per minute. The set here illustrated is the 
smallest size, 60 ampéres by 65 volts and 400 revolutions, 
with a steam pressure of not less than 90 lb. The engine 
is completely enclosed by sheet iron guards which can be 
easily detached on all sides for inspection or repairs, 
especially the part in front for daily inspection. The 
cylinder, however, has its stuffing-box and glands 
outside the crank chamber, so that any water or 
steam leaking from them does not enter the cham- 
ber, and the lubricating oil for the moving parts 
is kept clean. The packings are also easily accessible 
in this arrangement. All Titeloadion is accomplished 
from one central oil cup with sight-feed arrange- 
ment. The governor is fixed in a horizontal position 
direct on the engine shaft, working upon a throttle valve 
and regulating the speed within 8 per cent. from zero to full 
load. Small variations in speed can be made by regu- 
lating the vertical spring. The slide valve is balanced. 
A special feature is the connection of the columns to the 
engine frame, which is carried out by a sort of foot and 
wedge arrangement. This construction is simple and 
strong and quickly built up, and also very convenient in 
adjusting the centre of connecting-rod to that of the 
crank pin, as the columns are free to move longitudinally. 

The dynamo is of the four-pole cast steel type, with pole 
shoes separately screwed on. The upper half can be taken 
off for removing the armature easily. The magnets 
are compound-wound, shunt and series windings being on 
separate bobbins. The armature has 85 slots and 85 
commutator bars, with two windings in each slot, drum 
type and series-wound for two sets of brusHes. These 
are of carbon, and remain fixed for all loads. Hard drawn 
copper is used for the commutator bars. A special form of 
brush holder is used. The end bearing is provided with 
ring lubrication. The weight complete of the set is 1} 
tons; general dimensions, Saath over all, 5ft.; height 
without lubricator, 5ft.; width, 30in. 

Steam dynamos of large capacity for marine purposes 
are made by this firm with compound engines. In 
general design and details of construction they are like 
the smaller single-cylinder type, so that further descrip- 
tion is unnecessary. A reproduction of a photograph of 
one of these is, however, given in Fig. 2, opposite page. 

This firm also shows two dynamos, one for 1 
ampéres by 220 volts, 1000 revolutions, and one 
for 120 ampéres by 500 volts, 600 revolutions. The 
illustration—Fig. 83—shows the general appearance of 
these machines. The bearings are of the ball-and-socket 
type, so that the shaft can adjust itself. The armature 
of the 22-kilowatt has eighty-five slots, two bars in each 
slot, and the same number of commutator bars; the 
60-kilowatt, however, has fifty-five slots, with six bars in 
each slot, and 165 commutator bars. The windings are 
formed coils projecting with a cast iron ring at the pulley 


of hard drawn copper insulated with mica; the slots are 
insulated with mica and paper. The field magnets are of 
cast steel, the pole shoes also. The magnet spools of the 
smaller machine are made of compressed paper varnished, 
or so-called vulco asbest.” 

Fig. 4 shows a three-phase motor of 10 horse- 
power, working at 960 revolutions at full load. The 
motor has six poles, and works at 120 volts at 50 periods. 
The air gap is $mm. The stator is either wound for 
triangle or star circuit as required. Both rotor and 


consists of eight segments, insulated from one another 
by paper, and carried on a cast iron spider with dove- 
tailed projections on the segments, so that there are no 
bolts through the armature iron. The armature has 
224 slots insulated by micanite troughs, each containing 
four conductors of laminated copper strip of 8 mm. by 
20 mm. The armature is drum-wound, with a“Straight 
out winding. The winding of the back end of the arma- 
ture is bent instead of soldered, so that there are only 
soldered joints at the commutator end. The connections 
of the armature windings to the commutator segments 
are of rheotan. The commutator has 448 hard drawn 
copper segments insulated by mica. The diameter is 
1°5 m. (4ft. 11}in.), and the useful width 300 mm. (12in.), 
the brushes, of which there are four per pole, or forty in 
all, are of carbon. The armature is thoroughly ventilated, 
so that it remains quite cool after running continuously, 
The conductors are held in place by wooden keys, so that 
there are no binding wires'on the armature periphery. 
The excitation current is six ampéres, or one per cent. of 
the whole output. The weight of the armature is 
6°5 tons, and of the generator complete about 26 tons. 
By connecting the armature windings in multiple to the 
commutator bars, the current capacity of the generator 
will be 1200 ampéres by 250 volts; the width of the com- 
a permits even with this current the use of carbon 
rushes. 


THE UGANDA RAILWAY. 
No, II] 

Tue Kikuyu escarpment station is situated 86 miles 
beyond Nyrobi, and at an altitude of 1919ft. above it, a 
climb of something like 1 in 100 all the way. The actual 
height climbed is even greater than this, as the summit 
has to be attained before the station is reached. From 
Nyrobi can be seen, to the north-east, Mount Kenia, 
18,600ft. high, over 80 miles away, and sometimes Mount 
Kilimnjaro, 19,200ft. high, in the south-east, over 120 
miles away. Both of these are continually snow capped. 
The sort of country passed through was the densest 
jungle yet met with. The trees were large, and there 
was an extremely thick undergrowth. With this excep- 
tion, however, the work was not of a specially difficult 
character, thanks to a most minute survey. From the 
summit westwards, there is a very difficult piece of work 
for 12 miles. This would have delayed the advance of 
the line had the engineers refrained from pushing on until 
it was completed. It was, therefore, decided to make a 
temporary line in a slightly different direction to that 
which will eventually be taken by the permanent 
construction. This temporary line is an interesting 
piece of work. Its gradient varies somewhat, but in all 
parts it is too heavy for ordinary adhesion working. It 
was not worth while to go to the expense of making a 
rack, and so steel ropes were employed, and the line so 
arranged that weighted trucks from the summit could 
pull up trucks from the base of the incline, assisted by 
hauling power—see pages 387, 391, and page 842 of our 
issue of the 5th inst. By its means the line was 
pushed along very much faster than it could have been 
had the permanent line been constructed right away. 


Work on this permanent line is now in hand. It will 


Fig. 4-THREE-PHASE 10 


00 | stator are composed of 4 mm. charcoal iron stampings 


insulated with paper. The weight complete is 515 kilos. 

Perhaps the most important of this firm’s exhibits is a 
830-kilowatt dynamo, combined with an engine by 
Stork and Co., of Hengelo. We are not for the 
moment concerned with the engine. The dynamo is a 
ten-pole machine, shunt-wound to secure better parallel 
working with other dynamos at the Exhibition. The 
magnet-field is of cast steel, with round poles separately 
fixed. The armature is of 2 m. (6ft. 64in.) diameter, and’ 


400 mm. (154in.) wide. It is formed of discs, each 


HORSE-POWER MOTOR 


probably not be completed for a year, as there are a 
number of bridges to be constructed. From the western 
base of the Kikuyu escarpment—873 miles—to the 466th 
mile the road is easy—some of the easiest in the whole 
line. The description given in # report dated 31st March 
this year is, that the “‘ works are extremely light.” The 
466th mile is well up the Mau escarpment, the remainder 
of the climb of which, and the descent of the western 
slope to the foot of the hilly country—mile 540—accord- 
ing to the same report, are no heavier than the Kikuyu 


disc | descent now under construction, From mile 540 to Port 


| 
385 
* 
| 
= = \ id 
== | = 
| 
| 
| 
| 
| 
jay 
= 
i\ = ) 
| 
| 


386 


THE ENGINEER 


: Ocr. 19, 1900 


Florence, the terminus on the lake—582 miles—there is 
almost a surface line, the embankment rarely being more 
than 4ft. high. There are, however, a few streams to 
cross, and the country is, in parts, swampy. 
The Lake Victoria, Nyanza itself is an immense sheet 
of water, the surface of which comprises an area of 
27,000 square miles, rather over half that of England. 
In it are situated numberless islands, the aggregate area 
of which is 1400 square miles—this representing a little 
more than the area of Wiltshire. It is navigable for 
_steamers, of which there are some already at work, and 
it. will form a splendid means of distributing and col- 
Igeting goods carried or to be carried by the railway. 

“At Port Florence, for the time being at all events, the 
line will cease. The distance from Kilindini is, as already 
mentioned, 582 miles. In the original project, as 
suggested by Captain (now Major) Macdonald, R.E., it was 
intended that the line should end at Port Victoria, and be 

. 657 milesia length. By the new line chosen, however, the 
Lake, which was really the desired terminus, is reached 
in 582 miles—and 75 miles are saved. It is said that 
Port Florence is equally as good for the purposes of a 
railway and steamboat depét as was Port Victoria, and 
if at any time it may be desired to continue the line from 
Port Florence to Port Victoria, the extension would be 
about fifty miles long, through a well-populated and easy 
country. The whole length of the line from Kilindini to 
Port Victoria would be 632 miles, which would mean a 
saving of some 25 miles. The survey of the new route 
was actually completed in the middle of April of this 
year. Port Florence is situated on Ugowe Bay, which 
is easily navigable, so that. the new line of route will 
have detracted nothing from the value of the scheme as 
a whole, and will in addition have saved distance, and 
hence expense. Moreover, on the Mau escarpment the 
works are lighter and the elevation lower. 

During the year ending 31st March, 1900, the earthworks, 
except on the portion, twelve miles long, of the Kikuyu 
incline already mentioned, were made ready for the rails 
up to mile 420—an advance of 108 miles during the year. 
The total quantity of ground removed was 1,881,670 
cubic yards, of which 173,600 cubic yards consisted of 
rock cutting. It will be observed that rock by no means 
forms the principal substance met with. The general 
method of procedure is as follows :—Where necessary 
the jungle is first removed, The earthwork is next pre- 
pared, and gaps are left for bridges. The plate-layers 
follow, and get the line roughly but serviceably laid. 
Temporary bridges are thrown across the gaps left in the 
earthwork. These bridges are generally made with 
sleeper crib abutments. Temporary diversions with 
heavy grades are made near the line where heavy cuttings 
or banks occur. The construction division then takes up 
the work. The embankments are finished off. The tem- 
porary bridges are supplanted by permanent structures, 
and the diversions are taken up as soon as the 
permanent line is in working order. During the year 
already mentioned satisfactory progress was made with 
the bridge work. All the bridges and culverts up to 
mile 180 were completed, and in addition to a large 
number of culverts and minor bridges beyond that point, 
the Masongoleni, Makindu, Kifaru Kiboko, and Nyrobi 
bridges have been finished. Other important bridges, 
including those over the Athi, and Stony Athi, were 
well in hand, and have since progressed satisfactorily. 
Throughout the whole line there are streams which 
occasionally become torrents, while at times there is no 
water in them. It has been found cheaper in these 
instances to put in substantial bridges than to incur the 
chance of a wash-out, even though in the dry season the 
bridges seemed entirely out+of place. It has been found 
necessary to increase the size of a very large number of 
bridges and culverts in this way. A rough estimate places 
the number of bridges, culverts, or passages for water at 
three or four to the mile. The girders used are in 
standard sizes, 12ft., 16ft., 20ft., 40ft., and 60ft. long. 
There are in addition a few of 100ft. ordered specially for 
certain bridges. Where in any way possible, the bridges 
are made square, but nearly all those on the Kikuyu 
escarpment have had to be made on the skew.. At first 
masonry abutments were employed, but it was eventually 
found cheaper and quicker to do away with these and use 
instead an extra number of circular steel piers. These 
are now employed in every bridge, they are supplied in 
standard lengths of 8ft. and 12ft., and embankments are 
carried on so as to practically bury one or two piers on 
each side. 

The whole of the line is single, saving at the stations 
where they are double, and on the temporary line down 
the Kikuyu escarpments, where, as already explained, 
the line is double. The rails are of the Vignoles section, 
50 1b. to the yard. As a rule steel sleepers are employed, 
and the rails are held in lips, stamped up in the face of these, 
by means of steel taper wedges. Where the soil is not suit- 
able for steel sleepers, those made of creosoted wood are 
used. Throughout the whole of the first eighty-four 
miles of line from Kilindini the sleepers are of creosoted 
wood, and there is practically no trouble met with from the 
white ant. Some of the sleepers in this eighty-four miles 
have been laid for over four years, and are still perfectly 
sound. A fair day’s work for the plate-laying division is 
said to be half a mile. The absolute record for a month, 
however, is greater than this, being about twenty-four 
miles. The plate-laying to Nyrobi, the headquarters, 
was reached in May, 1899. After a month spent in 
laying sidings, and in transferring stores and materiais 
for workshops, &c., the forward plate-laying was 
resumed. It reached mile 362 on October 2nd, 
1899, this being the summit of the Kikuyu escarp- 
ment. The inclines would have been ready in 
November had the necessary machinery been delivered 
from England in time. The war in South Africa broke 


out, however, difficulties arose, and the final consign- 
ments of this plant did not leave England till March, 
1900, and the inclines were not in working order until the 
8rd May, when plate-laying in the Rift Valley was 
resumed. Originally only small portions of the line had 


been ballasted, because, in the light sandy soil of the 
Taru Desert, and up to mile 280, it had been found 
possible, though costly, to keep the line open with but 
slight interruption during the rainy season. The 
abnormal rains, however, which fell almost continuously 
throughout the usually dry season from January to April, 
1900, acting on the heavy black soil between miles 280 
and 328, made the unballasted railway impassable for 
trains for nearly a month. It was necessary, therefore, 
to proceed at once with the ballasting of this length, and 
towards the end of last March a large portion of the earth- 
work men were engaged on this work. Our illustrations 
on pages 387 and 391 need but little description. They 
give a good idea of parts of the line. The Maji Chumvi 
bridge is the type of finished bridge at first used. That 
at Tsavo is the type of temporary bridge employed. 
(To be continued.) 


THE JUBILEE OF THE CHESTER AND HOLY- 
HEAD RAILWAY. 

OF all the great railway works of this country, few, it can 
safely be said, exceed in importance the middle linkin the steam 
communication between London and Dublin completed just 
half acentury ago. It had long been foreseen that there must 
be a railway to some point on the Welsh coast, convenient as 
a place for crossing to the Irish capital, but several years 
passed before it was decided where this should be, and finally 
circumstances not wholly of a commercial nature decided it. 
So early as 1838 the St. George’s Harbour and Chester Railway 
Company issued a prospectus and prepared plans for a line 
from Chester to the Great Orme’s Head, near Llandudno and 
Conway. This point, however, would have left the sea voyage 
fully 190 miles in length, and did not meet with much favour. 
Two years before, the late Mr. C. Blacker Vignoles was engaged 
by the Irish Railway Commission to survey a line from 
Shrewsbury to Porthdinllaen, a small harbour about twenty 
miles south-west of Carnarvon, and having a sheltering pro- 
montory on the west side. 

A strong party backed this route, and for some time it 
appeared likely to be adopted, but in 1838 the Chester and 
Crewe Railway Company, foreseeing- the advantage to 
itself of a line westwards from Chester, instructed George 
Stephenson to see if one was practicable along the coast 
of North Wales. In an able report he addressed from 
Newcastle in December, 1838, he compared this route 
altogether to the disadvantage of the other, declaring that to 
be almost impracticable in the existing state of the art of 
railway making, and as being likely to need the help of 
stationary engines in places. The difference in distance from 
London was slightly against it, to the extent of two miles by 
land and six by sea. 

On the strength of Stephenson’s report the Chester and 
Crewe Company, after obtaining a second survey of both 
routes from the same engineer, promoted the Great Holyhead 


- Railway Company, whose Board comprised several of the 


largest landowners along the North Wales coast, and the 
directors of the Crewe Company. George Stephenson, being 
made engineer, reported that sixty or seventy miles, say 
three-fourths of the whole line to Holyhead, would be very 
easy and inexpensive to make, with excellent gradients, but 
that heavy works would be necessary at several places. A 
very influential meeting took place at the Thatched House 
Tavern, St. James’-street, London, on May 2nd, 1839, at 
which Stephenson’s plans of the two routes, extending the 
whole length of the room, were displayed, and it was unani- 
mously agreed that the Holyhead route was best. The 
company, however, was soon dissolved, without effecting 
anything. In 1839 and 1843 the Admiralty received reports 
from several officers who had examined different Welsh ports 
with a view to find which afforded the safest and best station 
for a line of steamers to Dublin. These reports strongly 
advising the choice of Holyhead, the Railway Commissioners 
felt obliged to recommend Stephenson’s line as the best route 
for the railway portion of the Anglo-Irish communication. 
Even then matters remained quiescent till it was found the 
Great Western was stirring and endeavouring to get a route 
through South Wales to an Irish port. The London and 
Birmingham Company then agreed to subscribe a million to 
the Chester and Holyhead Company’s capital ; and with this 
backing and Government favour the Company got its Act on 
July 4th, 1844. The route chosen met with high favour at 
Chester, which Telford’s great Holyhead road had left 
stranded by entering Wales from Shrewsbury. Stephenson, 
however, like the Roman generals 1800 years before him, 
perfectly understood that Chester, and no other place, was 
the door to North Wales for every purpose. A separate Act 
was obtaimed a year later for the bit of line between Bangor 
and the Anglesea side of the Menai Straits. 

As to the great matter of how the Menai Straits were to 
be passed, he at first favoured the idea of utilising Telford’s 
suspension bridge, separating the coaches of a train and 
taking them across singly by horses to minimise the load and 
vibration. It was considered that not more than a-quarter of 
an hour's delay need result from this; in fact, though he did 
not recommend the experiment, Stephenson believed the 
bridge would carry the light engines of 1838. The bridge, 
however, was several times considerably damaged by storms, 
and it is now certain could never have made a safe or satis- 
factory railway passage. When the time came for putting 
the railway works into execution, it was plain there must be 
an independent crossing. This, and all the works of the line, 
were placed in the hands of Robert Stephenson, by his 
father’s recommendation. The first portion of the Chester 
and Holyhead Railway to be opened was the two miles or so 
between Chester and Saltney Junction, on November 4th, 
1846. Not its owners, but the Shrewsbury and Chester 
Company opened this section, its line turning off at Saltney. 
A rock tunnel and a long viaduct led up to a bridge over the 
river Dee, and here occurred, on May 24th, 1847, the only 
serious failure, so far as we know, of a great work of Robert 
Stephenson’s. Just as the 6.15 p.m. train from Shrewsbury 
to Ruabon, consisting of an engine, tender, van, and three 
coaches, was about to pass off the bridge, the last span gave 
way. The engine and tender got over, but the train fell into 
the river, five persons losing their lives. The bridge con- 
sisted of three double spans of 98ft., each span containing 
two lines of three cast iron girders, bolted together through 
vertical flanges at the ends and strengthened with tension 
rods on the under side. The piers were parallel to the course 
of the river, but slightly skew to that of the railway, the line 
of girders which broke being on the outside of the curve. To 
get an equal bearing in each line, the outer one had to rest 
partly upon stone corbels, which projected too much and were 
not tied in to the rest of the masonry. So impressed was the 
company by the accident, that a service of omnibuses to Saltney 


was put on till the entire bridge could be reconstructed. 
The driver of the engine, whose tender broke loose and nearly 
went down, gained much credit from having run on to Saltney 
Junction, crossed over and returned to Chester along the 
other line ; but as the bridge was practically two single lines, 
there was no danger whatever in such a course. Robert 
Stephenson had examined the bridge himself that very morn- 
ing, but a heavy ballast train had been standing on it during 
the afternoon. He was of opinion that the tender and, 
perhaps, part of the train had left the rails and struck the 
girders a fracturing blow. Both Vignoles and Locke sup- 
ported this view, but did not like the trussed cast iron girder 
system. The jury found that the girders were too weak. 

Of the works further on, Llandulas embankment, contain- 
ing about 158,000 cubic yards of material, was, perhaps, the 
heaviest until the river Conway was reached, close to the 
town of the same name. This river is broad and subject to 
floods, tidal, and navigable for small pleasure yachts for 
several miles, but has little commercial value. An arch of 
cast iron segments was first thought of, but its springing 
would have been below high-water line, and the rapidity and 
depth of the current rendered centering quite impracticable. 
After much time and money had been spent in trying experi- 
ments on the strength of both cast and wrought iron 
tubes of various sections, experiments made chiefly at 
Fairbairn’s shipbuilding yard at Millwall; it was deter- 
mined to erect two rectangular tubes of wrought iron, 
the tops and bottoms composed of longitudinal cells, 
and the sides of simple plate iron, stiffened inside with 
a series of angle irons, and the upper members made 
thicker and stronger than the bottom one, as it was in 
compression. A camber or rise of 8in. was given to each 
tube, to allow for the inevitable deflection by its own weight, 
and that due to the weight of the trains. The tubes were 
built upon a long timber stage on the river side, then floated 
off on pontoons, which deposited their load, as the tide fell, in 
the right position for lifting to their permanent bearing. A 
narrow escape from a serious accident occurred with one of 
them, the cast iron crosshead of a hydraulic ram being dis- 
covered during the lifting process to be badly cracked. It 
held out, though. Steam riveting was employed on the 
Conway tubes. They are close to, but not exactly parallel 
with, Telford’s suspension bridge, the up-line tube being 
574ft. distant from it half-way over the stream. Only about 
18ft. or 20ft. headway below is given at high water, the same 
as Telford’s bridge. The weight of wrought iron in each 
tube is 1180 tons, the clear span 400ft., with 12ft. additional 
for bearing at each end. They are made fast at the Conway 
or west end, but free to expand in the other direction. This 
expansion is never more than lin., but the tubes, which are 
25ft. 6in. high outside at the centre, and 3ft. less at the ends, 
rise and fall a little at their mid-length under the action of 
the sun. The first, or up-line, tube took thirteen months to build 
and raise, and was opened for traffic as stated above, the 
other being completed in November of the same year—1848. 

Many engireers thought a double-line bridge would have 
been better, but Robert Stephenson’s reasoning that the 
single bridges alone were quite large enough to handle, that 
there was not much more material or expense in having two, 
whilst the building stage, pontoons, and tackle did for both, 
and, above all, the advantage of a second independent tube 
in case of accident, was undoubtedly sound. 

At the Menai Straits, some eighteen miles beyond Conway, 
the problem of how to cross was immensely complicated 
by the Admiralty requiring a clear headway for ships of 100ft. 
at high water, and that no temporary obstruction by center- 
ing should be caused. A cantilever bridge of two arches was 
designed to meet this, when my Lords resolved that the 
100ft. headway must extend from shore to shore, except for 
acentral pier. The box girders, with the railway in or on 
them, seemed the only way feasible; but their length and 
the height to which they had to be raised were absolutely 
unique features in railway engineering. Three enormous 
towers or piers being necessary, one was built on each shore, 
and the other on the Britannia rock, an islet about half-way 
across the straits, but 10ft. under water at high tide. The 
tower on this rock is itself a great work, being 230ft. high, 
62ft. wide, and 52ft. deep at the base, and weighing nearly 
20,000 tons. Some of the stones are 20ft. long and weigh 
12 or 14 tons. The outside is of Penmon—Anglesey—lime- 
stone, the inside mostly red sandstone from Cheshire. The 
other towers are the same size at the base as the Britannia 
tower, but only 190ft. high, and taper to 55ft. by 32ft. at the 
bottom of the tubes. All contain a large quantity of cast 
iron beams and girders, built in for strengthening purposes. 

The tubes over the land spans, 230ft. on each side, were 
built in their permanent position on platforms supported by 
scaffolding, this scaffolding and that needed for building the 
towers being alone an extraordimary undertaking. Many of 
the timbers were from 12in. to 16in. square and 60ft. long. 
Four huge separate platforms on the Carnarvonshire shore 
served for building as many tubes for the over-water portion 
of the bridge. The pontoons which had done duty at Conway 
finally floated these tubes to the Britannia pier, where they 
were raised by hydraulic presses worked by engines and 
boilers erected on the piers. Each tube, being of 459ft. span, 
with 12ft. more at each end for bearing, weighed some 1800 
tons. The ram of each press carried a cross beam 13ft. long, 
from the ends of which depended chains 145ft. in length, and 
weighing 100tons. About eighteen hours served toget atube up, 
each 6ft. stroke of the ram taking half-an-hour, whilst another 
thirty minutes sufficed for securing the chains at the point 
reached and fe-affixing their upper part on the crosshead for 
another stroke. As the lift proceeded the tubes were care- 
fully followed up by temporary packing pieces. During one 
of the lifts a press burst, letting the tube fall about an inch 
at one end. The packing averted disaster. The broken 
casting lies on the Carnarvonshire shore to this day. The 
Menai Bridge tubes are chiefly hand riveted, some two 
millions of rivets being used in the entire structure. The 
floating of the tubes, both here and at Conway, was an 
operation of much delicacy, the unwieldy monsters in the 
strong currents requiring to be guided by hawsers from the 
shore. All this was managed by Captain Claxton, of the 
Great Britain steamship, and a special body of sailors. 

As at Conway, Robert Stephenson himself drove the first 
engine which crossed the bridge. This was on March 5th, 
1850. The railway, which had been open on either side for 
some time, omnibuses traversing the missing link by Telford’s. 
bridge, was directly afterwards opened for through traffic, 
and, finally, on October 21st of the same year, the Chester 
and Holyhead Railway became a complete double-line system 
throughout. 

Silence and solitude reign over the busy scene of fifty years 
ago, but the great bridge stands as strong as on the day it 
was finished, an enduring monument of the genius and 
patient skill of the remarkable man who called it into being. 


, 
\ 

\ 


Ocr. 19, 1900 THE ENGINEER 


THE UGANDA KAILWAY 


(For description see page 386) 


KIKUYU ESCARPMENT—TEMPORARY INCLINE CUTTING NEAR KIKUYU ESCARPMENT 


4 
| : ; 
| 
* 
| | | 
| | | 
| 
| 
| 
’ } } 
be 
‘ ‘ 
h i 
16 a 4 
n 
e f 
st 
h, a 
er 
it 
d 
MAKINDO. STATION 


388 


THE ENGINEER 


Ocr. 19, 1900 


DOCKYARD NOTES. 


Tue Invincible—just struck off the list for good—is to be 
dismantled and converted into a torpedo depot hulk. A few 
months ago the scheme was to use her as a depdt without the 
hulk. 


Tue Warrior, our first ironclad, allotted to the same duty, 
has been dry-docked at Portsmouth, and generally knocked 
about. All the bulwarks on the upper deck have been re- 
moved; so also have the screws, and the rudder appears 
destined to go the same way. 


Tux Blake is shortly to be put into commission to relieve 
the Edgar as a transport. This use of cruisers as naval 
transports is now common; and, we think, a very good use. 
It means that, in the event of trouble, cruisers are available 
at once ; and, in any case, they are better in service than 
rusting idly in a basin. 


TALKING of ships idle in basin, a good deal of comment has 
been made at Portsmouth concerning the huge four-funnelled 
cruisers with which the yard is very much stocked at present. 
These include the Powerful, Ariadne, Europa, Spartiate, and 
now the Cressy, having come to complete, swells the number. 
There is a tendency to speculate as to what these ships are 
all for, and where on earth they will be stowed when all the 
Cressy class leave the contractors. ‘‘ What are they built 
for?” is the question. They—ihe eight Diadem class ships 
—have no side armour. Though big as any battleship, they 
have no guns to hurt one with. What are they for?” They 
are contrasted with Elswick cruisers like the Asama. They 
are contrasted with the Cressy class, which, it is believed, are 
built to replace them. ‘ Overgrown second-class cruisers ”— 
that is the average naval verdict on the Diadem class. Still, 
they have one absolutely good quality—though guns, coal, 
and armour are all deficient quantities—they can steam. Be 
the sea what it may, they can peg along at 19 knots. They 
are triumphs in this direction, but it will certainly be a bad 
day for them if ever any of them chase and overhaul armoured 
cruisers, 


Tue Russian cruiser Boyarin, building at Copenhagen, is a 
sister to the Novik. She will have three funnels—not five, as 
at cne time projected. 


Ir is reported that Argentina—which, like Turkey, is grow- 
ing a fine colony of Germans—has received a hint that all 
future orders fcr ships or guns must be sent to Germany, 
and no questions asked. This may as yet be but a yarn; but 
it is possible enough. 


Tue 27-knot destroyer Opossum is to be paid off out of 
the Devonport instructional flotilla, and her place taken by 
the Falcon, or else by the Ostrich. The flotilla will then 
consist entirely of 30-knot boats. 


Att the Portsmouth destroyers have been painted entirely 
black, instead of with conspicuous white turtle backs, as 
formerly. 


Tx Devonport tugs have been getting in the wars of late. 
Last week the Renard was accidentally torpedoed and lost 
two blades of her propeller; and the same day another tug 
employed at the Keyham extension works ran into, or was 
run into by, the “ flat iron ” gunboat Confiance, tender to the 
Defiance, The gunboat had to be beached, 


Tue Hyacinth, cruiser, has been fitted for wireless 
telegraphy. 


Att woodwork is to be removed from the French cruiser 
Isly, and iron substituted, 


Tue French channe) fleet is now composed as follows :— 
Battleships: First division, Baudin (flag), Carnot, and 
Massena. Second division, Dupérre (flag), and Formidable. 
Third division, Tréhouart (flag), Valmy, Jémappes, and 
Bouvines. Light squadron: First division, Dupuy de Lome 
(senior ship), Bruix,and Fleurus. Second division, Infernet, 
d’Assas, la Hire, and Cassini. There are also the three 
destroyers Yatagan, Durandal, and Fauconneau. The Hoche 
will shortly replace the Dupérre, which is to be reconstructed. 


Tue new French submarine Farfadet, building at Roche- 
fort, is practically complete. She has not been long building. 


A curiovs accident is reported from the French battleship 
St. Louis at Toulon, A dummy torpedo burst—or rather its 
air chamber exploded, just after it had left the tube. No 
great damage was done, as the torpedo was outside the ship. 
Had it burst inside the effect would have been as bad as that 
of a fairly large shell. 


Tur Russian ironclads Poltava and Sevastépol are under 
orders for China, together with several destroyers. 


Germany has acquired the island of Urvan in the Red Sea 
as a coaling station, on a thirty years’ “‘ lease” from Turkey. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions yy our 
correspondents.) 


THE TRAINING OF MECHANICAL ENGINEERS. 


Sir,—I have reason to know that your article and the group of 
questions given in THE ENGINEER of September 21st have excited a 
great deal of attention in more than one quarter. It has long been 
evident that more care must be paid to the commercial side of 
mechanical engineering, and your pregnant article has given voice 
to the demands of those who understand what mechanical engineer- 
ing is not, as well as what it is. A great deal has been said about 
German competition, and our laxity in fighting it. But can it be 
otherwise, when the young men being trained for the profession 
are taught to look down on the commercial side of it? The con- 
trast between the-young German engineer and the young English- 
man is enormous. No matter how steeped in theory the German 
may be, he never fails to study the cost of what is made. His 
habits of life, the economical customs of his people, all tend the 
same way. The cost of running an engineering works is seldom 
out of his head. 

If we turn, on the other hand, to the United States, we find a 
people anything rather than economical, but their very lavishness 


of expenditure invests the commercial of mechanical 

engineering with the utmost importance, From morning till night 

the almighty dollar is pursued, and the young engineer who cannot 

make things pay, will soon find that his technical knowledge or 
fessional ability are scarce worth having. 

In this country we seem to be neither one thing nor the other. 
We are not economical, and we are not eager in the pursuit of 
money. The result is that the last thing to enter into the training 
of our sons is a knowledge of what anything does cost or ought to 
cost. There are, however, not wanting signs that matters are 
improving. Young men in to ask how they can obtain that 
information necessary to enable them to answer such questions as 
those you have set. I venture to suggest that lectures might be 
given on the subject, not by professors, but by foremen, estimating 
clerks, and others who possess the requisite information. _Thus, for 
example, a competent foreman of turners might teach a class a 
great deal as to the time required to produce various kinds of 
work, and the cost of it. It would not be necessary te publish any 
trade secrets. Accountants, again, might explain how foreign 
trade is carried on, and give instruction as to the cost of packing, 
transport, customs, and freight. 

I can do no more now than sketch the barest outline of a scheme 
which I am sure could be worked with great advantage, and I 
venture to suggest that the Institution of Mechanical Engineers 
should take the matter in hand. KatTaPvcr, 

Plymouth, October 15th. - 


Sir,—Not often has THE ENGINEER brought forward such an 
important subject as the one you have brought before your readers 
the past few weeks, ‘‘The Training of Mechanical Engineers.” It 
appears to me to be the one subject which has the most to do with 
our engineering trade at home at the present time. If we as 
a nation are to keep well in advance in these days of foreign com- 
petition, the rising generation of mechanical engineers must have 
an awakening to the great responsibility which should and must 
rest upon them. Asa young engincer, my experience teaches me 
that when young men make up their minds to become engineers, 
all they appear to think about is the name engineer, and to be able 
to say, ‘I’m an engineer.” That is something to be proud of, I 
grant, but they must be made to realise that they must go much 
further than a name in these days of keen competition. To be an 
engineer in college and society is a very different thing to being 
an engineer outside college, and managing a works, say, with only 
150 men employed. This is the test which kills. It is just this 
point that must be brought home, that there is something more 
needed than the ability to use the workshop tvols—and this point 
is essential. Engines are made for nothing e’se but for sale, and 
at a profit. 

Now, Sir, the selling and buying part does not play enough part 
in our colleges ; and here, to my mind, is the place in which this 
commercial part must be taught, if young men are to take 
positions as managers soon after leaving college. 

It seems to me that directors when advertising for young 
managers from twenty-four to thirty years of age, want them to 
be capable of work which can only be expected of men much older, 
and it is certain that men who are in positions as managers will 
not give away that which must have cost them years and expense 
to attain. 

At present, when a man leaves college and gets into a berth, it 
is then that he finds out that he knows next to nothing. You 
remark that men must keep their eyes open when in the shops, 
and take notes. Like myself, they may do this, and it will help 
them much, but they will never be able to see the firm’s books of 
cost and profit, and find out their importance. Let me give my 
own experience. It was when I started in business for myself 
that I began to know how and where to buy and sell, and how to 
watch the rise and fall of the market. When a man has anything 
at stake, it is then that he becomes sharp to this commercial part. 

If, as you say, this part cannot be taught in college, I do not see 
how young men are to learn it. Unless they are buyers, they can- 
not get the cost of iron, tools, or parts. What firm will quote 
prices unless they are quoting to buyers ? 

I have been waiting to see those very valuable questions 
answered you published in your first issue on the subject. I feel 
sure, Sir, that if they are not answered in THE ENGINEER it will 
not be because young men have not troubled about them or taken 
them to heart. 

Cardiff, October 16th. TTB, 


PROFESSOR SMITH’S POCKET CALCULATOR. 


Sir,—I rather think that the point in question regarding the 
relative accuracy of open and close scales in slide rules turns upon 
the fact that the percentage error throughout a logarithmic scale 
is constant. But it is obvious that the longer the radius of the 
scale the more accurate is the possible reading. For my own part, 
I find the ordinary requirements of the engineer are met by the 
well-made 10in. Gravét rules now procurable, and hence long scale 
rules are only needed when more than ordinary accuracy is sought. 
Such a calculating rule as the “Fuller” is, however, decidedly 
convenient, when preparing tables of calculated results, but its 
continued use for any length of time is very tiring to the —, 
On the latter score, the arrangement adopted in the ‘‘Thacher” 
type of calculator is certainly —_ and it is mainly the 
greater cost of the last-named instrument which prevents its 
wider adoption. 

But while the 10in. or 12in. Gravét rule is the most generally 
useful calculating instrument for the mechanical engineer, it is not 
every one who cares to carry such a rule in his pocket, after the 
manner of Mr. Lea. The calculations one is required to perform 
‘*in the street,” so to speak, are usually neither very abstruse in 
character nor exacting in point of accuracy. Hence a watch 
calculator of the ‘‘ Boucher” type is found by many to answer 
most ordinary requirements as a pocket companion, while the 10in. 
or 20in. Gravét rule is resorted to in the office, when greater 
— is necessary, or more complicated operations are in- 
volved, 

One of the objections urged against calculators of the Boucher 
type is the difficulty of deciding upon the number of figures in the 
final result, more especially in continued multiplication or com- 
bined multiplication and division. The usual rule requires the 
dial to be turned in one direction for multiplication, and in the 
opposite direction for division, and, as will be readily understood, 
it is not an easy matter to follow this method correctly, especially 
in a lengthy calculation. Recently, however, I devised a plan by 
which the instrument can be used continuously, the dial being 
turned in one direction and the various factors in the numerator 
and denominator being taken successively into account, in what is 
certainly the most expeditious method of working. The rule is 
fully explained in the sixth edition of my book, ‘‘ The Slide Rule,” 
but briefly the modus operandi in combined multiplication and 
division is as follows :—Arrange the expression in the usual manner, 
and always turn the dial to the /eft. Each time 1 on the dial 
agrees with or passes the fixed index, add 1 to the difference of 
denominator and numerator digits. Each time 1 on the dial 
agrees with or passes the pointer, deduct 1. Users of the Boucher 
type of calculator who locate the decimal point by rule will find 
this method of worki 

38, Lorne-grove, Fallowfield, 

October 16th. 


Sir,—In your issue of last week you publish a letter from Mr. 
Henry Lea, M. Inst. C.Eswhich conveys the impression that 
Professor Smith’s pocket calculator is not of suitable size to carry 
in the pocket. The calculator is made in the form of a cylindrical 


well worth cultivating. 
C. N. PickwortH. 


ruler, 94in. long by fin. diameter, and could be conveniently 
carried in-the.pocket which Mr. H. Lea has had specially made to 
carry his straight slide rule. 

As the popularity and sale of the calculator is likely to be 


adversely affected by Mr. H. Lea’s letter, we shall, as sole makers 

of the calculator, and in justice to Professor Smith, feel obliged if 

you will kindly insert this communication in your next issue. 
London, October 17th. J. H. STEWARD, 


CAN AN ENGLISHMAN HOLD A VALID GERMAN GEBRAUCHS- 
MUSTER ? 


Str,—The letter—page 364—of your correspondents who date 
from Berlin, creates reminiscences. Almost forgotten adages and 
couplets re-present themselves. Thus, we are reminded that Queen 
Anne is really dead ; that probably our grandmothers knew how to 
extract proteids from calcareous envelopes ; that the marines form 
credulous audiences ; and that ‘‘new” may rhyme with “true” 
twice in a couplet, ‘and it does not signify.” The basis of their 
letter is a gratuitous and erroneous assumption, or sequence of 
assumptions ; their superstructure I will not qualify further than 
to say that THE ENGINEER is an admirable advertising medium. 
The domestic variety of patent agent is quite as well qualified as 
the exotic to advise on German patent law and practice. Itis quite 
a limited subject and thoroughly understood here, thanks in a great 
measures, Sir, to your owncolumns, in which we always find immediate 
and precise notifications of changes, apart from special channels 
devoted to such matters, The British manufacturer and inventor 
is not quite the ignoramus that your correspondents, for their own 
purpose, assume. My name is at the disposal of your correspon- 
dents, but as I do not want an advertisement just now, I to 
subscribe myself, C. P. A. 

Manchester, October 15th. 


GREAT EASTERN SUBURBAN EXTENSIONS. 


Sirn,—As a resident on the Ongar Great Eastern Railway line, [ 
have often thought of a pair of tunnels—similar to the City and 
South London and Central London railways—under the present 
Great Eastern Railway main line from Liverpool-street to Strat- 
ford, and am glad to see in your last issue that powers for such 
a line may be sought. Such construction dispenses, in a great 
measure, if not entirely, with the tedious and expensive re-housing 
question, and the acquisition of land. If such a line is not to be 
extended to the Bank, it would appear to be of the utmost import- 
ance for the Central London Railway Company to complete to 
Liverpool-street as at first contemplated. Now that the Woodford 
and Seven King’s “closure” is well under way, such an under- 
ground pair of tunnels, say, 14}ft. in diameter—for the rather 
small Great Eastern Railway stock—would with a loop—as the 
Boston, U.S.A., looped terminus--under Liverpoo!-street Station, 


% Now Under 
Construction 


PLAN OF PROPOSED EXTENSIONS 


form a complete pair of closed figures without terminals, and thus 
deal economically with the immense traffic. If the Central London 
Railway were to ‘terminate ” with a similar adjacent loop, under 
the Liverpool-street Station, a same level interchange station would 
be possible, with a common set of lifts. With a power-house on 
the Lea, the whole Great Fastern Railway circle round Woodford 
and Ilford could be worked electrically with the third rail and 
electric locomotives or terminal motor-car coaches. An inter- 
mediate station (s) west of Globe-road only is suggested. 

This Boston terminal loop would, I think, prove a very ready 
way of dealing with this and other companies’ extraordinarily heavy 
suburban traffic at London termini. 

I give a small rough sketch, and enclosing my card, subscribe 
myself, SNARESBROOK, 

Ongar, October 15th. 


RAILWAY SPEEDS. 


Str,—I have been reading with interest the correspondence in 
THE ENGINEER on the above subject. There is one point which 
has not been touched by any writer, and which, I think, is 
important. I refer to the congested state of our railway systems. 
On our railways at busy times there is a train in almost every block, 
whereas in France and in the United States, on many lines, they 
have only one or two trains a day. Now it seems to me that it 
is much easier to run fast trains over empty lines than over a 
system which is crowded in all its branches, 

Glasgow, October 16th. W. S. M. 


FAN EFFICIENCY. 


Sir,—I shall be obliged to any of your readers who will clear up 
by discussion a matter which somewhat perplexes me concerning 
the work done by fans. 

_ It seems to be right to say that the net work done by any fan, 
is represented by the velocity of the body air moved, and the 
M 


weight of it in terms of ™ fl 


Now the Sieueuing or evasée chimney about doubles the delivery 
of a good fan. t the air entering at the throat of a fan be 50ft. 
per second, then the work represented by each pound of air is 


ox = 39 foot pounds, avoiding fractions. But the mouth of 


the chimney has twice the area of the throat, and the air moves 
at 25ft. per second. The work in each pound of air is then 


mt = 9°75 foot-pounds, or just one-fourth as much. I want 


to know what becomes of the difference. The statement in the 
text-books is that it is absorbed in lateral expansion. I can only 
say that this does not seem to me to satisfy the conditions, and 
if the statement is true then the evasée chimney is a source of waste. 

Also I want. to know whether the whole work done on the 
suction side in a mine fan should not be included as well as the 
work done at the surface. 

Again, what is the point in a fan blade where the pressure is 
greatest! Some made with a manometer have 
given me results which cannot be true. Can it be a fact that 
there is no pressure at all on the centre line of wide fans, and 
that for this reason narrow blades will deliver as much-as wide 
blades ? BRATTICE, 

Wigan, October 8th, 
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LABOUR TROUBLES. 


AN opinion prevails in several parts of the railway world 
that a movement for the initiation of a strike of consider- 
able, if not general, magnitude is progressing, and in support 
of this the secrecy which covers the movement is regarded 
by, some as corroborative. It is to be hoped that the marked 
discretion and tact exercised by Mr. Bell will be continued, 
and that any contention will be subject to arbitration. One 
of the latest phases of unrest has been exhibited in Birming- 
ham, amongst the Great Western Railway men. At a mass 
meeting on Sunday night they put forward six demands ;— 
() A guaranteed week to all men; (2) eight and ten hours a 

y to all grades; (3) that each day stand by itself ;. (4) that 
Sunday duty be paid for independent of the week at the rate 
of time and a-half; (5) that waiting orders be recognised as 
actual work, and paid for; (6) that enginemen and firemen 
be paid booking on and off duty; guards and brakesmen 
thirty minutes before train time and after arrival. 

In reference to the meeting a member of the Amalgamated 
Society states that there is restlessness and discontent from 
Paddington to Penzance. The grievances of the men, he 
added—all grades—are old-standing, and the agitation has 
been going on for a long while. The mass meeting at Bir- 
mingham was attended by firemen, goods guards, brakesmen, 
and shunters. 

“To the general public,” said the society member, “ the 
items of complaint may not appear important, but they are 
to the general workers. Take the last one, for example. 
Enginemen and guards have from half an hour to three- 
quarters’ work to do before the train starts, and the same 
when it gets to its destination, yet the men are not paid save 
for the time the train is travelling. This means that the 
men in their own time get the train ready, deal with it on 
arrival, and make out the company’s returns in their own 
time. Then take the platelayers ; there are heaps of men of 
good physique who, working on the Great Western Railway 
close to London, get only 16s. 6d. a week. This wage is less 
than that earned by a scavenger or a bricklayer’s labourer, 
and yet the practical platelayer must know something of the 
contraction and expansion of iron and steel, something of 
curves and levels, be able to dig a trench, trim a hedge, do a 
bit of carpentering—in fact, be a “jack of all trades.” 

In the Cardiff district the comment of railway men is that 
better demands than these scheduled by the Great Western 
Railway operatives have existed in the district since 1890—a 
condition of things the members of the Amalgamated Society 
attribute to the fact of membership. Still the Cardiff men 
are by no means content. Meetings continue to be held, but 
with closed doors. The fact that grave dissatisfaction exists 
amongst railway men is very evident to anyone who comes 
in contact with them. In Wales it is not only the Taff Vale 
men who are threatening to move, but those of all railways 
connected, with the exception of the London and North- 
Western. ‘It is ten years ago,” said a prominent man the 
other day, ‘since any change of importance was made, and 
we are practically only a shilling a week better off than we 
were then. We must all work in unison, and in agreement 
with the resolution arrived at by the Congress meetings, and 
aim at a 10 per cent. advance.” The North-Eastern is re- 
garded as the one likely to take the initiative, as one of the 
leading dailies pointed out, from its position as the mono- 
polist of the carrying trade of the whole East Coast, from the 
Humber to the Tweed, and thus one of the most vulnerable 
to attack. 

North-Eastern men complain of the difficulty they ex- 
perience in getting the full benefit of any concessions which 

directors may make in response to representations from 
the employés, and, further, that they have little or no chance 
in bringing any complaint under the immediate attention of 
the directors. 

The complainants assert that the recent erections of tents 
and preparations for “foreign” labour are nothing but 
bluff ; that every railway company in the country is adver- 
tising for men, and have been for two years past without 
success, and that if a strike took place, for example, on the 
Great Eastern, none of the leading trunk railways running 
into the metropolis could send serviceable help. 

That seething and threatening movements are about are 
stated to be evident on the Midland amongst the guards and 
shunters. It is alleged that the Great Central at the present 
moment is borrowing men and engines from other com- 
panies, not having sufficient to do its own work. 

On the Taff Vale Railway a spokesman has stated the 
grounds for discontent. ‘In all parts of the coal district,” 
he states, ‘‘ we are suffering from the high wages prevailing 
amongst the colliers. As their average wages now are 10s. 
per day, every article of food and wear has been advanced in 
proportion. Coal for our use is almost too high for our pur- 
chase, namely, 25s. per ton. Gas has been raised; and even 
the local rates for the many who rent rateable houses are 
increased.” 

Mr. James Maudsley, referring in the Press to the Taff 
Vale strike, and the action of trades unionists, writes :—‘ I 
hear that the Welsh railway servants are complaining bitterly 
about the Taff Vale Railway Company retaining in their 
service some eighty of the new men they got during the 
recent strike. They assert that the terms of settlement 
included a proviso that all the old hands should be reinstated 
in, at most, a month from the settlement. I read the terms 
over very carefully, and could see no such clause. All that 
was said about it was that the company would find employ- 
ment for as many of the old hands as possible. This mis- 
reading, by workmen, of settlements made to close a strike 
is no uncommon thing, and it is somewhat curious that 
when a mistake is made it is always in the direction of 
giving the men something that they want. It is just possible 
that in the Taff Vale case the men may have been told that 
the settlement included what they wanted .in this respect, 
and taken for granted that it was so. This only emphasises 
the remark recently attributed to an employer in the engi- 
et oe to the effect that the trades union would 
never be really formidable so long as they refused to pay 
for brains.” 

The colliers’ strike at the Long Oak Colliery, Vochriw, the 
roperty of the Dowlais Company, is now likely to be settled. 
t has been carried on with, one may fairly state, sullen 

determination for three months, notwithstanding the best 
efforts of the chief colliery manager, Mr. H. Martin, to bring 
about an amicable arrangement. Some time ago the dispute 
was brought under the notice of the Sliding Scale Committee, 
and arbitrators were named, but the strike continued, and 
even the strong temptations offered by successive advances 
failed to move the resolution of the strikers. Last week, 
however, a step towards the right direction was made, and as 
a result of a conference between the principals and Mr, Bey 


Davies, of Pontypridd, the situation is stated to be more 
hopeful. A further meeting has now been arranged for this 
week, when it is e: ted that work will be forthwith 
resumed. On this condition of a return to work the arbitra- 
tors, Mr. T. Forster Brown and Mr. W. Abraham, will then 
sit in judgment. 

At a meeting of the Dowlais colliers on Saturday it was 
stated that the question of allowances for double trains, 
knocking cut of props, and rubbish trains had been satisfac- 
torily arranged, and for the future would be governed by the 
wages scale instead of remaining ata fixed rate. At this 
meeting it was arranged to approach Mr. H. Martin, 
manager, with the object of abolishing the old time system 
of grants and deductions now in vogue, and regulating each 
day’s employment on its own basis. 

At a meeting of the Western Valleys district on Saturda: 
it was decided to ask the Executive Council of the Sout 
Wales Federation to take action to prevent the employment 
of unskilled labour in mines. It was stated that in some 
districts a number of foreigners were employed—evidently 
attracted by the high rate of wages prevailing—who could 
neither understand English nor Welsh, and therefore were 
unable to understand properly any orders given on the special 
rules in use at the colliery. 

It was reported that a number of very difficult compensa- 
tion cases had been settled, including one for the loss of an 
eye at Aberbeeg Colliery. For this £105 has been granted. 

At the quarterly meeting of the Monmouthshire and South 
Wales Enginemen’s, Stokers’, and Surface Craftsmen’s Asso- 
ciation, held in Cardiff on Saturday, it was stated that several 
grievances had been satisfactorily settled, and a number of 
compensation cases amicably arranged. It was reported that 
the total membership now exceeded 4500. 

It is stated that both parties to the dispute in the London 
lighterage trade have agreed to submit their differences to 
arbitration. A meeting of the London Labour and Con- 
ciliation and Arbitration Board has been arranged. 


HEAVY MOTOR CAR TRIALS IN PARIS. 


Tue trials of mechanically-propelled vehicles in Paris last 
week attracted a dozen entries, and ten vehicles competed, 
comprising four steam cars, five petrol vehicles, and one 
electric van. Though steam was well represented, it is 
regrettable that M. E. Chaboche, M. Serpollet, and other 
makers of steam cars did not participate in the trials; but 
nevertheless the vehicles running did very well in competi- 
tion with the other motive powers. Asin all the preceding 
trials this year, the cars covered two different courses on five 
days of the week, starting and finishing each morning and 
evening at the Vincennes annexe of the Exhibition; and 
Thursday was devoted to evaporation and consumption tests. 
In the morning the cars covered 27 kiloms. by way of Join- 
ville, Champigny, Villiers-sur-Marne, Nogent-sur-Marne, and 
Vincennes, and in the afternoon the course of 36 kiloms. 
took place in Chelles, Villemomble, and Neuilly-sur-Marne. 
The trials were carried out, as usual, under the direction of 
M. G. Forestier, chief engineer of the Ponts et Chaussées. 
The vehicles competing were a steam ‘road train” by the 
Société des Trains Routiers Le Blant, 18, Avenue de l’Opera, 
Paris; a steam omnibus by M. Turgan, of the etablisse- 
ments Turgan et Foy, 96 and 102, Rue Carnot, Levallois- 
Perret, Seine; a steam lorry and omnibus by De Dion et 
Bouton et Cie.; a petrol lorry and omnibus by Panhard et 
Levassor ; petrol lorries by Peugeot, De Dietrich, and Pantz ; 
and an electric van by the Riker Motor Vehicle Company, of 
Elizabethport, N.J. 

The Turgan boiler is a sort of compromise between the 
Yarrow and the Niclausse. It has a double drum, and the 
tubes incline downwards, forming the two sides of a right 
angle triangle. . Water is admitted to the inside drum and 
descends the tubes which are concentric with the tubes of 
the external drum. The water issues from the bottom of 
the tube and is vaporised, and, in passing up the outside tube, 
the steam is to a large extent superheated, and enters the 
annular area between the drums in the form of dry steam. 
An important point about this boiler is that the ends of the 
tubes are not directly exposed to the fire, and as the inside 
tubes are only connected at one extremity with the internal 
drum, there is plenty of play for expansion and extraction. 
The boiler takes up a good deal of space, and as it is situated 
behind the driver, who must have the steering and driving 
gear in front of him, the omnibus must be given a more 
than usual length in order to seat a sufficient number of pas- 
sengers. The vehicle is propelled by two compound engines 
developing together about 20 horse-power. Each engine is 
bolted to a bed-plate, which has three brackets carrying a 
short length of shaft terminating at one end in a small 
chain wheel. This pinion is connected with the rear driving 
wheel. The steering gear consists of a vertical hand wheel 
and a short rod with a worm engaging in a horizontal toothed 
wheel on the top of the spindle. The lower end of the 
spindle is connected with one of the wheels by a jointed rod, 
and the two wheels are joined by a rod parallel with the 
axle in the usual way. The water tank is carried underneath 
the car, and extends nearly the whole length. The fuel used 
is Charleroi coal, and is stored in bunkers on each side of 
the boiler. The total weight of the omnibus is 4960 kilos., 
including a load of 1500 kilos. We accompanied the car 
over the short course, when the omnibus ran through the 
Bois de Vincennes much more smoothly than one is accus- 
tomed to in a heavy vehicle with iron-tired wheels. 

Over the granite setts at St. Maurice the pressure gauge 
showed 12 kilos.—equal to about 180 lb. per square inch— 
and the car then took a gradient of 10 per cent., doing the 
300 m. in one and three-quarter minutes. At the top of the 
hill the pressure was 14 kilos. The gradient of nearly a mile 
in length outside of Champigny was taken at a g speed, 
the car stopping and starting almost instantaneously at the 
order of the observer, and, in fact, all the gradients were 
easily mounted until ‘Bry was reached, when sand had to be 
put under the wheels to enable the car to get_up the granite 
setts leading to the bridge over the Marne. The wheels again 
skidded on a very bad granite-paved gradient at Nogent. 
The car took in water at Bry after doing 16-8 kiloms., and 
this was the only stoppage during the run except when 
ordered by the observer or when caused by the traffic. The 
vehicle was under perfect control, the steering being very 
good, and there was scarcely any perceptible smoke or ex- 
haust. The ‘time taken to cover the, 27. kiloms. was 
2h.18 min. It was difficult to get any accurate figures as 
to the consumption, since the water taken in on the road 
was pumped from tubs, and the observer was only able to 
guess the quantity put into the tank. The discrepancy in 
the results given by different observers is very misleading. 


During Thursday’s test, when the Targan car ran 20-7 kiloms. 
along the level road around the Daumesnil Lake, it con- 
sumed 330 litres of water and 60 kilos. of coal. 

The lorry entered by Panhard et Levassor is of a type that 
has been employed by a few firms in Paris for the past year 
or two. It is propelled by a couple of motors known in 
France as the Phénix, and in England as the Daimler, deve- 
loping together 8 horse-power. Power is transmitted by a 
shaft and bevel gearing to the countershaft, whichis connected 
with the rear wheel by chains. The steering gear consists 
of a spindle terminating in a worm operating on a toothed 
segment which communicates the movement to the ordinary 
arrangement of rods. The vehicle weighs 4560 kilos., includ- 
ing a load of two tons. It ran very satisfactorily on the short 
route, but naturally progress was slow up the gradients, and 
this was made up for by travelling down hill at full s > 
The rate of travelling on the level was little, if at all, inferior 
to that of the steam cars. Each time the lorry was a up 
hill it was able to re-start without difficulty. It took 2h 
22 min. to cover the 27 kiloms., and the consumption was 
12 litres of petrol for the motor and -900 litre for the burners. 
In Thursday’s tests on a perfectly level course it consumed 7-4 
litres during a run of 20°7 kiloms. The Panhard omnibus 
weighed 4565 kilos., including a load of 1524 kilos. Its con- 
sumption during the full day’s run—about 63 kiloms.—was 35 
litres of spirit, 60 litres of water, and one litre of lubricating 
oil. This vehicle has pneumatic tires, and was unable to go 
out one afternoon on account of punctures. 

The lorry presented by De Dietrich, of Luneville, is con- 
structed upon the Amédée Bollee system. A two-cylinder 
horizontal motor of 9 horse-power is placed under the driver's 
seat, and the engine shaft carries a steel pulley grooved across 
the periphery as a precaution against slipping. This pulley 
carries a belt made of textile and caoutchouc which connects 
with the countershaft at the rear. As the belt always runs 
at a uniform speed, it is claimed that it avoids the objec- 
tions raised against the ordinary belt transmission, at the 
same time that it preserves the advantage of smoothness 
of running. The spur wheel change speed gear is carried 
on the countershaft, and, instead of the usual chain, power 
is transmitted to the driving wheels by rods and bevel gear. 
The front wheels have solid rubber tires, and the driving 
wheels are shod with iron. The total weight of the lorry 
was 4950 kilos., including a load of twotons. On the short 
course the vehicle ran without incident except for a slight 
derangement when near the top of the hill at St. Maurice, 
and on this being set right several attempts had to be made 
before the wagon could bere-started. This, we believe, was 
the only trouble met with during the whole of the trials. 
The consumption was 22°5 litres of petrol for the motor, 
‘9 litre for the burners, and 35 litres of water, for a dis- 
tance of 27 kiloms. During Thursday’s tests the consump- 
tion was 7°5 litres of petrol for 20:7 hibooms:, the total weight 
being then 4290 kilos. 

One of the early types of heavy weights, the Le Blant road 
train, took part in the first motor car trials ever held in 
France, but the results were so far from being satisfactory 
that the vehicle disappeared, and has now been resuscitated 
by acompany which is running a service of “ road trains” 
within the Exhibition annexe at Vincennes. Though the design 
of the tractor is still much the same, the mechanism has 
undergone considerable changes. Steam is generated in a 
Niclausse boiler, with 12 metres heating surface. It has 
two single-cylinder engines developing 50 horse-power, 
and power is transmitted from the engine shaft to the 
driving wheels by chains. The wheels are of steel, and the 
two front wheels are carried on a short axle between the 
springs, an arrangement which is presumably responsible for 
Fs excellent steering of the car, for despite the length of the 
tractor and trailer combined, it turned in a very small radius. 
A circular plate or turntable above the front wheels, and fixed 
to the springs, has a toothed segment on its circumference, 
into which engages a worm operated by bevel wheels at the 
lower end of the steering spindle. The trailer is an omnibus 
with seats for thirty passengers. It is attached to the tractor 
by a triangular frame, of which the base is formed by a 
Sliiniedl section, which connects the ends of the leaf springs 
of the front wheels. The load was 34 tons. The car made 
anything but satisfactory progress, for after running slowly 
along the granite setts of St. Maurice, it was stopped to 
allow of the steam pressure rising from 10 to 20 kilos. The 
hill was taken at a fair speed, and though the surface was 
good macadam, men ran alongside to sand the wheels. On 
reaching the top the pressure was 8 kilos. After running 
6°7 kilos. the car took in water. There was evidently some- 
thing wrong with the boiler, for the pressure kept dropping 
in a most inexplicable manner. It is difficult to say whether 
this could be laid to the charge of the engines or of bad stok- 
ing, and though an enormous amount of steam was used in 
getting the vehicle over the granite setts,the pressure fell 
when the engines were doing little work, and after running a 
mile or so on the level, the car had to stop ten minutes to 
get up pressure. Twenty minutes were spent in taking in 
water for a second time at Villiers, and a great deal of time 
was lost through the driving wheels skidding in a most hope- 
less manner whenever they struck granite setts. The load 
was behind the driving wheels instead of being over them. 
It was only by sanding the road that it was possible to make 
any progress at all. It took nearly four hours to cover 
27 kiloms., and as for the consumption, it was impossible 
even to get an approximate idea of the amount of coke and 
water taken in on the road. 

The Société des Automobiles Peugeot sent a wagon, in 
which there was no modification upon the ordinary type of 
Peugeot vehicle for transporting heavy loads. The motor is 
of the two-cylinder horizontal type, and develops 8 horse- 

wer. Power is transmitted from the motor shaft to the 
countershaft by a rod and bevel gearing, and then to the rear 
wheels by chains. As on all the Peugeot cars the wheels are 
built up with tangent wire spokes, and in the case of the 
lorry they are fitted with solid rubber tires. The weight of 
the vehicle is 2390 kilos., comprising a load of 1200 kilos. 
The car went through the trials very satisfactorily, and the 
consumption varied from 14:8 to 15:1 litres of petrol for 
26 kiloms. During Thursday’s tests it consumed 5 litres for 
20°7 kiloms., but it must not be forgotten that this was upon 
a perfectly level course, where the vehicles were run at their 
maximum speed. A novelty among the petrol vehicles was 
the lorry of M. Pantz, of Pont-d-Mousson, in whose system 
the mech2nism is entirely independent of the carriage work. 
The two-cylinder motor and belt transmission are carried on a 
square frame which slides into the underframe of the carriage, 
constructed of channel sections. It is then bolted in posi- 
tion and the connections made with the countershaft and 
petrol tank. The advantages claimed for this system are 
that the mechanism can be easily taken apart for cleaning, 
and that one motor can be cual for different types of car- 
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riag:s.. The lorry weighed 3180 kilos., including a load of | 
about 1500 kilos. It took from two and a-half to three hours | 
to cover the 27 kiloms., and the consumption varied from 
2-6 litres to 145 litres. On Thursday it consumed 8 litres | 
of spirit for the 20-7 kiloms., so that it was far from being so 
economical as the other petrol wagons. Its average speed 
was also much less. On Friday the Pantz car came to grief 
just outside Villiers-sur-Marne, when the piston-rod broke, 
smashing the motor case and knocking a hole in the petrol 
tank. The petrol ran out on the road, and had the motor 
been using the burners instead of the electrical ignition, it is 
probable that the vehicle would have been utterly destroyed. 

Three cars were run by De Dion et Bouton et Cie., but one 
of these, a large omnibus built for a Spanish road transport 
company, did not officially take part in the trials, and merely 
went over the course with a view of privately testing its capa- 
bilities. The weight of the De Dion omnibus was 6505 kilos., 
including a load of 2 tons, and the lorry weighed 3225 kilos., 
exclusive of a load of about 3 tons. The lorry did not go out 
on two days, otherwise the vehicles ran well at a good average 
speed. On Thursday the lorry covered the 20-7 kiloms. in 
exactly an hour, and consumed 324 litres of water, and 
57 kilos. of coke. No data are yet available as to the 
consumption of the Riker electric van, as the batteries 
were re-charged outside the Exhibition, and the figures would 
only be available after the trials. The van weighs, with full 
load, 2800 kilos., including 600 kilos. of accumulators. The 
battery, composed of 44 cells, is placed just behind the 
driver’s seat, and the combinator is underneath. The under- 
frame is built up of tubes, and the car is suspended in front 
by a double lateral leaf spring, which gives a rather high 
elevation to the body. There are two motors geared directly 
on the rear wheels. The wheels have solid rubber tires. 
The car started with a tension of 88 volts, and ran over level 
roads with discharges varying from 20 to 30 ampéres, accord- 
ing to whether they were composed of macadam or granite 
setts. The Champigny Hill was taken at 86 volts, and 40 
and 50 ampéres, and in mounting the granite-paved gradients 
at Nogent the meters showed 85 volts and from 50 to 70 
ampéres. The car finished with 85 volts and 25 ampéres. 
The 27 kilometres were covered in 2h. 46m. On the follow- 
ing day the same course was gone over in 2h. 25 m., but 
considerably more energy was consumed, the Champigny 
Hill being taken at 84 volts and 30 and 55 ampéres, and the 
Nogent gradient at 75 ampéres and 100 volts, the car finish- 
ing with 80 volts and 25 ampéres. It is claimed that the 
van can be driven 50 miles at a fair average speed with a 
single charge. 

Observations made during the trials would seem to show 
that while a great deal of progress has undoubtedly been 
made in mechanically transporting heavy loads, there is still 


much to be done before the economical side of the question is 
satisfactorily solved. To take steam cars, it is certain that 
they can compete with horses on the score of working cost 
when full loads have to be carried over a fairly long distance, 


LURGAN STEAM OMNIBUS 


and where it is necessary that a high regular speed should be 
maintained. The more hilly the route the greater is the advan- 
tage of the steam wagon over the horse-drawn vehicle. As 
against this must be set off the lower efficiency of steam as 
compared with the horse when the roads are bad, and 
this point is such an important one that those who contem- 
plate using motor vehicles must take into account the 
character of the roads in the district before deciding upon 
what type of car they should’employ. On good macadam roads 
the steam freight wagon in its present stage may be used to 
advantage, and will certainly be an economy over a team of 
horses on condition of its being required to carry full loads 
over long distances at a relatively high speed. As regards 
passenger transport it is not so easy to arrive at any definite 
conclusion. So far as France is concerned steam omnibuses 
would hardly be tolerated in large towns, and there does not 
seem to be much scope for them in the suburbs, where they 
would be unable to compete with the electric tramways, 
which are putting all the suburban towns into cheap and 
rapid communication with Paris and other big cities. The 
steam omnibus must therefore go further afield, and be used 
either for connecting up scattered villages or for putting 
towns into communication with railways. In connection 
with the railways they would undoubtedly be of real service, 
as the collection of parcels and the transport of passengers to 
and from country stations would probably provide plenty of 
freight to make the yehicles pay, while the companies 
would be able to convey their vehicles from one point of the 
line to another in order to deal with any special local 
traffic. The transport of passengers in country districts is 
more precarious. All attempts to establish such services in 
France have failed, and not only has it been found impossible 
to run steam omnibuses profitably with light loads, but they 
have met with very strong opposition from road surveyors, 
who complain that iron-tired wheels of the heavy cars do 
considerable damage to the soft roads during the winter 
months. Itis probably for this reason that the Panhard 
omnibus has been fitted with pneumatic tires. Such tires, 
of course, give excellent results during trials, but it is mani- 
festly impracticable to use them in a public service on 
omnibuses weighing five or six tons. The cost of renewing 
these tires would be so enormous that it is doubtful whether 
under any circumstances a service of cars could be made to 
pay. As pneumatic tires are out of the question for heavy 
steam cars, the makers have no alternative for the present 
but to use iron tires, and during the trials these tires gave a 
lot of trouble through slipping and skidding. The weather 
was remarkably fine and the roads were dry, but the cars 
with iron-shod wheels could not get up the granite-paved 
gradients without a liberal application of sand. The Turgan 
omnibus only .met with this difficulty occasionally, but the 
Le Blant vehicle was constantly in trouble, and had the 
roads been wet it is doubtful whether it could have gone over 
the course. The lighter wagons carrying loads of 14 tons 


usually had solid rubber tires either on all four wheels or ' 


DE DIETRICH PETROL LORRY 


only on the front ones, and so far as we could sec there was 
no evidence of slipping. A drawback to the iron tire is the 
vibration caused by the inequalities of the road, and this is 
to a large extent overcome in the “road train,” as the trailer 
can be more efficiently suspended than the motor vehicle. 
The trials, however, have shown that the “ road train” is not 
a practical vehicle for passenger transport over country roads. 
The tractor raises a cloud of dust, which envelops the omni- 
bus, and at the end of the run the passengers left it as white 
as millers. Again, the weight of the boiler and mechanism 
does not give sufficient adhesion to the wheels when the 
tractor has to haul a load of four or five tons, and the only 
solution is that adopted in the Scott and De Dion vehicles 
of putting a part of the load on the tractor and hauling a 
wagon behind. ; 

If the economy of the steam car is subject to certain re- 
servations the same thing can be said of the petrol wagon. 
French makers have laid it down as an axiom that vehicles 
with internal combustion motors are most suitable for carry- 
ing loads up to two tons, but here again the consumption aug- 
ments so much with the resistance, either through bad roads, 
numerous gradients, or snow and ice, that it is difficult to 
say exactly under what conditions the petrol wagon would 
prove economical. On the level course at Vincennes of 
20°7 kiloms., the consumption per kilometric ton was ‘728 
litre for the Panhard omnibus, ‘357 litre for the Panhard 
wagon, ‘241 litre for the Peugeot wagon, ‘361 litre for the 
De Dietrich wagon, and ‘386 litre for the Pantz wagon, this 
being, of course, for the total weight.. The cost of moving a 
ton a kilometre over a perfectly level road of good macadam 
is therefore not high, but during the daily runs the consump- 
tion was about two and a-half times thisamount. Generally 
speaking, it may be said that the petrol wagon is economical 
if it can be run at a good speed. As the motor is always con- 
suming practically the same amount of spirit, whatever may 
be the rate at which the wagon is travelling, it is obvious 
that slow running on bad roads or up gradients increases the 
cost, and this is only partly compensated for by running at full 
speed down hill. Though running irregularly the petrol 
wagon has a good average speed, and being under perfect 
control it seems to be specially suitable for local traffic. 
Under some conditions these advantages may probably out- 
weigh the question of economy. 


Tue Brewers’ Exhibition—the twenty-second of a 
successful series—takes place at the Royal Agricultural Hall, 
Islington, from October 20th to 26th. The malting barley com- 
petition, which has done so much towards spurring on the farmer 
to obtain better seed, and to devote more care to barley cultiva- 
tion, will again form one of the leading features of the show. The 
prize list has been considerably added to, and the entries promise 
to reach a satisfactory total. Cash prizes and diplomas are also 
being offered for English hops, and medals will be given for best 
samples of soda water, ginger beer, and hop ale. 
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RAILWAY MATTERS. 


Tue rise in the price of fuel on the Scottish railways 
during the past halt-year was no less than 58°8 per cent. 


Ir is reported from Rhodesia that the Salisbury and 
Gwelo Railway works are completed, and will be opened for traffic 
towards the end of the present year. 


Neak ty all the locomotives on the Aitchison’s new line 
in California are to use petroleum as fuel. Oil burning locomo- 
tives have been operated with successin California for some time. 


Durine the past half-year’s working of the Grand Trunk 
Railway of Canada, the working expenses amounted to 674 per cent. 
of the receipts, which is 5 per cent. Jess than in 1895, and below the 
average of any year since. 


Tue Bombay, Baroda, and Central India Railway Com- 

y has decided to practically reconstruct its metre gauge 
ines at Delhi, in order to better suit the convenience of the 
standard gauge lines which meet there. 


Tue directors of the South-Eastern and Chatham 
Railway have ordered 1500 new vehicles of various kinds and of the 
most approved modern ty All the new stock will be fitted 
with the electric light, on the double battery system. Each carriage 
will have a separate dynamo, driven off the axle. All the carriages 
will be mounted on Fox’s patent bogey frames, and will be of steel 
and teak. 


Twenty new first-class express engines are to be built 
for the South-Eastern and Chatham Railway to the design of Mr. H. 
§. Wainwright, the locomotive and carriage and wagon superinten- 
dent. These engines will be constructed for speed and gradient 
climbing, and will have boilers increased by 50 per cent., and with 
a tender for 3300 gallons of water. The tractive power of these 
new engines will be 16,894 lb., and they will each weigh about 
90 tons. 


Tue grave dissatisfaction which has been aroused in 
Kent and the neighbouring counties by the inefficient railway 
arrangements is taking an active form. As the result of a con- 
ference, arrangements are in progress for a meeting at the West- 
minster Palace Hotel next Tuesday, which will be attended by the 
various mayors, chairmen of local ds and district councils, and 
other officials, with a view to united action in bringing about an 
improved condition of things. 


Tur supply of tracks on the Siberian Railway seems 
far from adequate, as there are available only nearly 6000 covered 
wagons, about 2300 open trucks, 600 special wagons, and under 
50 tank wagons, More than 3000 of these wagons belong to other 
railways. It is not surprising to learn from the frequent complaints 
which have appeared of late in the Siberian Press, that the goods 
traffic has come to a standstill at various points along the line, and 
that the freights are suffering damage while awaiting transport at 
the stations. 


We learn from an American railway paper that the 
rail makers in the United States have reduced the price of rails 
for large orders from 35 dols. to 26 dols. per gross ton, delivered 
on cars at either Western or Eastern mills, Although 26 dols, is 
probably not as low a price as the railroad companies would wish 
to buy rails at, still at this price they can have the satisfaction of 
knowing that it is £1 a ton less than English railway companies 
pay for their rails. The United States is probably now the 
cheapest rail market in the world. 


Notwitustanpinc the high price of coal, an extra- 
ordinary business continues to be done in railway-borne coal from 
the Yorkshire collieries to Hull. The official return of the imports 
of coal to Hull during the last three quarters shows that over 
450,000 tons more has n sent to the port than was delivered in 
the corresponding period of 1899. This increase is due largely to 
improved railway facilities, and these during the coming year will 
be augmented by the opening of the New Dearne Valley and the 
South Yorkshire, Hull, and Barnsley Extension lines, 


At a special meeting in committee of the Gloucester 
City Council held this week, it was decided to recommend the 
corporation to entertain a proposal for purchasing and working the 
local tramways. These are at present run by a company, who 
have applied for powers to lay down new and extended lines, and 
to employ electricity as the motive power, and negotiations have 
been in progress for some time as to the terms on which the cor- 
poration will supply the company with electricity. It is probable 
that the corporation will acquire the tramways and carry out the 
proposed extensions, 


Untit the recent Imperial Decree ordered the mobilisa- 
tion of Russian troops in the Far East, the Siberian Railway was 
being worked by 518 locomotives, which were itsown property. Of 
this number 276 are eight-wheeled engines, 232 are six-wheeled, 
and 10 are twelve-wheeled engines. In order to assist in the rapid 
mobilisation of the troops, the railways of European Russia were 
requested to send some of their locomotives to Siberia. Thirteen 
of these railways sent 113 eight-wheeled engines, while the Trans- 
Baikal Railway sent four. us the Siberian Railway has had 
635 locomotives at its disposal during the last summer. 


THERE is a marked insufficiency of rolling stock on the 
Indian railways. It appears that while the East Indian Railway 
and the London and North-Western Railway do not greatly differ 
in length—about 1900 miles—the former has only 0°34 locomotives, 
0°65 coaching vehicles, and 5°55 goods vehicles per mile to the 
latter’s 1°52, 2°99, and 33°49 respectively. The proportion of 
coaching vehicles to locomotives on the two railways is approxi- 
mately the same—about 2 to 1—but there are more than twenty- 
two goods vehicles per locomotive on the London and North- 
Western Railway and only about sixteen on the East Indian. 


Tue report of the working of the Buenos Ayres and 
Pacific Railway for the year 1899-1900 shows receipts £555,042 
and expenses £296,386, the net revenue being £258,656, as com- 
pared with £226,148 for the previous period. The working 
expenses were 53°40 per cent., against 52°79 per cent., the net 
increase in revenue being £32,508. Passenger traffic showed an 
increase of 40,060 in the number carried, the increase in receipts 
amounting to £1673, On the otker hand, the total goods tonnage 
was 552,528 tons, an increase of nearly 41 per cent., while the 
average receipts per ton were 13s, 10fd., as compared with 
16s, O4d., the uction being due to the larger proportion of 
lower-rated traffic. Train mileage increased 9-70 per cent., the 
yield per train mile being 4s, 23d., against 4s. Ofd. 


In an interview with a Press representative, Mr. H. C. 
Davis, of New York, who is vice-chairman of the syndicate that 
has taken over the rights of constructing the Charing-Cross, 
Euston, and Hampstead Railway, stated that the work of con- 
struction will probably be commenced in Feb next. The 
— station will be at ag erty There will be two sets of 
ines, one vere, | from High-street, Hampstead, and running 
down Haverstock-hill, and the other from a station adjoining that 
of the Midland Railway at Kentish Town. They will unite at 
Camden Town High-street, and run to Euston Station. The line 
will o— Tottenham-court-road to a station connected with 
the Central London Company’s at Oxford-street, and thence to 
Charing-cross, thus linking together the Midland, London and 
North-Western, Central London, and South-Eastern Railways. 


The trains are to be worked on the ‘‘ multiple unit” system, each 
ad its own motor underneath, so that there will be no 
engines, 


NOTES AND MEMORANDA. 


Tue United States Navy Pesto are invitin 
tenders for six ar d cruisers. Bids will be received unti 


December 7th, 1900. 


Ir is reported that the export of coal from Newcastle, 
N.S.W., during the nine months ending September 30th 
amounted to 2,916,000 tons, of the value of £815,000, being an 
increase of 352,000 tons, of the value of £160,000, as compared 
with the corresponding period of 1899. 


Germany possesses to-day 22 steamers of a capacity of 
more than 10, tons, The capital of the German Joint-Stock 
Shipping Companies rose from 177,000,000 marks, with 70,000,000 
marks debentures, in 1897 to 273,000,000 marks in 1899, i.¢., 66 
per cent., the debentures by 2,000,000 marks, 


On September 30th there were sixty-nine warships 
under construction in the United Kingdom, with a displacement of 
427,885 tons. Fifty-four of these vessels are being built in private 

ards, and fifteen in the Royal Dockyards. Sixteen of the ships 
building in private yards are for foreign Governments. 


FurTHER experiments were made on Wednesday at 
Friedrichshafen with Count Zeppelin’s air ship. According to 
telegrams received in this country, the manceuvres were entirely 
successful, The ship, after remaining poised for three-quarters of 
an hour at an elevation of 600 metres, and making a series of tacks 
and turns, and carrying out a number of other successful 
manceuvres, alighted safely on the lake. 


Tue shipping traffic at Genoa is greater than the 
facilities afforded. On the 10th inst. seven steamers were in 
harbour with 15,000 tons of grain for Upper Italy and Switzerland, 
and twenty-nine other boats were expected in the course of the 
week with 70,000 tons of coal. All the storehouses being geo 4 
full owing to the want of railway trucks, it was feared muc 
delay would be experienced in the discharge of all these steamers. 


In 1899, 102 sea-going vessels with 16,150 register tons 
came to Hamburg from the Rhine, 58 being sailing vessels, and 
44 steamers. In the same year 71 sea-going vessels, with 13,134 
tons, went from Hamburg straight on to the Rhine; a great 
number of the sailing vessels returned to Holland only. The 
majority of the ships came from Cologne, Dusseldorf, Duisburg, 
Alsum ; and the greater part of the ships retarned from Hamburg 
to these places, 


Tue following is an official return of the quantity of 
coal exported from Grimsby during the week ended October 12th :— 
Foreign: To Hamburg, 3862 tons ; Dieppe, 504 ; Porsgrund, 256 ; 
Gothenburg, 844; Esbjerg, 136; Gefle, 670; Drammen, 604; 
Copenhagen, 612; Barcelona, 1481; Malmo, 3778; Christiania, 
2714 ; Antwerp, 1489 ; Stocksund, 1802; Linhamn, 411 ; Oxelsund 
1646. Total sent foreign, 20,809 tons. Coastwise: London, 4170 
tons ; Longhope, 40 tons, Total coastwise, 4600 tons, 


From the returns compiled by Lloyd’s Register of 
Shipping, it appears that, excluding warships, there were 452 
vessels of 1,204,008 tons gross under construction in the United 
Kingdom at the close of the quarter ended 30th September, 1900. 
The present return shows a reduction in the tonnage under con- 
struction of about 61,000 tons, as compared with the figures for 
last quarter. As compared with the return for December, 1898, 
which is the highest on record, there is a reduction of 197,000 
tons. 


A company has been formed in New York to work the 
sulphur mines in the Tacorah Mountains, a distance of eighty 
miles from the seaport of Arica, Chili. The plans of the company 
are still in embryo, but New York is to be the receiving dep6t for 
the output. To establish refineries at Arica would mean invest- 
ment of the Lge ped part of the capital; the transportation of 
machinery and of coal would also be a matter of great expense. 
4 is, therefore, possible that the raw sulphur will be taken to New 

ork, 

TWENTY-NINE fresh labour disputes occurred in Septem- 
ber, involving 6032 workpeople. e corresponding number of 
disputes in August was 32, involving 9334 workpeople, and in 
September, 1899, 54, involving 8858 vorkpeopie, bf the 38 new 
and old disputes, involving 10,697 workpeople, of which the 
termination is reported, nine, involving 3222 persons, were decided 
in favour of the workpeople; 16, involving 3921 persons, in 
favour of the employers ; and nine, involving 2604 persons, were 
compromised, 


TuE Technical School Committee of the Birmingham 
City Council has recommended an expenditure of £1360 in the 
re-organisation and equipment of the engineering department of 
the technical school. The following equipment is proposed for 
the department, viz.:—Four small experimental steam engines, 
capable of being coupled together for compound working, £350 ; 
condenser and air pump, £100 ; boiler—Babcock and Wilcox’s 
water-tube—£230 ; feed pump, £10; fittings, &c., for smithy and 
moulding shop, £50 ; total, £740. 


Accorp1neG to the report of the Labour Department of 
the Board of Trade, the state of employment during September 
continued to show a slight tendency to decline in many important 
industries, Wages continue to rise in coal, metal, and some other 
trades. In the 138 trade unions making returns, with an aggregate 
membership of 536,242, 19,520—or 5°6 per cent.—were reported 
as unemployed at the end of September, compared with 3-0 per 
cent. in August, and with 2°4 per cent. in the 123 unions, to 
membership of 502,915, from which returns were received for 
September, 1899. 


WE learn from a contemporary that the streets of 
Petersburg, South Australia, will shortly be illuminated with wood 
gas, which has been used in public buildings there with so much 
success that it is now decided to extend it to the streets. The 
generating plant is said to be simple, and gas of excellent lighting 
properties can uced at 5s. per 1000ft. The gas is 
extracted from any kind of wood by extreme heat, and the cost of 
the wood is returned in the value of the charcoal that comes from 
the furnace. Tar is also extracted, and the sap is said to have 
medicinal properties. 

Accorp1nG to official statistics just received, the out- 

ut of pig iron in Canada in 1899 was 94,077 tons, and in the first 
lf of 1900 it was 45,234 tons. As compared with 68,755 tons in 
all 1898, both periods show an increase, but the present tendency, 
it will be seen, is towards decrease. Two companies in C a 
are now making Bessemer pigs, and one company is making basic 
igs, but the output of Bessemer is only about one-third that of 
ic. At June 30th last there were nine furnaces in Canada, four 
in blast and five out. These figures, says Fairplay, do not bear 
evidence as yet of the great expansion in iron smelting which was 
to take place in Nova Scotia. 


A NEW system of operating Welsbach burners from the 
gasworks has been established at Emmerich on the Rhine. By 
this arrangement the burners are automatically lighted and 
extinguished by the use of compressed air. The apparatus used 
consists of a cylindrical box placed in each lamp and divided into 
two chambers, which are separated by mercury. One of these 
chambers serves as a reservoir for compressed air and the other 
for gas. Into the inner chamber a A nw pipe penetrates, which is 
united by a float to a valve closing the passage of the gas, or, on 
the other hand, giving it access to a burner placed on the cover of 
the apparatus. A small auxiliary flame remains always lighted 
according to the method generally employed. When compressed 
air is sent into the apparatus from the central station, it first 
opens the passage of gas to the burner and afterwards lights it, 
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— 


MISCELLANEA, 
THE death occurred last week cf Sir Richard Dickeson, 


who was a member of the well-known firm of contractors for 
saiery work. The deceased gentleman was four times Mayor of 
ver, 


Tue City Corporation have decided to widen London 
Bridge at a cost of about £80,000. The footways only are to be 


increased in width. The expenditure will be met by trust funds 
Mira the Corporation holds solely for the maintenance of the City 


ridges. 

Ten thousand pounds have been offered by Mr. 
Andrew Carnegie to the Corporation of Hawick for the purpose of 
providing a new public library and reading-room, the condition 
attached being that the town council should grant a suitable site 
for the building. 


Tue Admiralty have decided to place the Belleisle 
under her own steam again when the next gunnery experiments 
are made upon her. To this end the ship’s engines, which were 
not damaged except by water during the late experiments, are now 
being put into working order. 

Mr. 


An inquiry was held on Tuesday in Oldham, b 
A. P. Trotter, a Board of Trade Commissioner, into an application 
by the Corporation for leave to borrow £280,000 for tramway pur- 
pore. The pro; new tramways are to be nearly ten miles in 
ength, and the inclusive cost per mile is estimated at £14,500. 


In the experimental gunboats at Portsmouth are being 
laid down beds for the trial of the hydraulic mountings to be 
fitted to the 9°2in. guns that will form this chief armament of the 
new first-class armoured cruisers of the Hogue type. It is quite a 
a feature to adopt hydraulic power mountings for guns of this 

ibre. 


Tue fitting out of the new Royal yacht Victoria and 
Albert is to be proceeded with at Portsmouth. This, however, 
the Standard Portsmouth correspondent telegraphs, does not 
necessarily indicate that the vessel will be chosen to take the Duke 
and Duchess of York to Australia. Naval and dockyard officials 
regard her selection as highly improbable. 


On the arrival of the cruiser Undaunted at Devonport 
from China she is to be refitted and prepared for service as sea- 
going tender to the gunnery ship Cambridge. To pre her for 
this duty several important alterations will be made in her arma- 
ment and magazines, and these, with repairs to her machinery and 
other alterations, are estimated to cost £47,500. 


TuE coal trade of Nottinghamshire has been abnormally 
brisk for the past few months. A new pit has been sunk by the 
Shipley Colliery Company, near to Marpool Station, to a depth of 
500 yards, and it will be the deepest in the district. Over 
£70,000 has been expended, and when the colliery is in full swing 
it is estimated the output will be 2000 tons per day. 


Tue Corporation of Barrow propose to obtain parlia- 
mentary powers to draw water from the higher reaches of the 
river Duddon, near to where the counties of Lancashire, West- 
morland, and Cumberland meet. The scheme will embrace the 
construction of an embankment 20ft. high, by which water will be 
impounded for use as compensation water when the river is low. 


In 1896 £12,000,000 were invested in the electric 
industry of Germany, whereas a the capital fully reaches 
£35,000,000. The invested capital has thus been tripled within three 
years, It is noteworthy that only three great electrical com- 
panies were founded before 1890 in Germany. The average 
dividend of fourteen German electric companies was in 1898 
9°3 oe cent., as against 9°5 per cent. in 1897-98. The highest 
was 15 per cent., the lowest 4 per cent, 


Ir seems to be generally understood in shipbuilding 
quarters that one of the first duties of the new Parliament will be 
to consider a somewhat comprehensive shipbuilding scheme, The 
scheme is said to embrace several line-of-battle ships, fast cruisers, 
and a large number of smaller craft, so that the private builders 
who were disappointed in not being asked to tender for the six fast 
cruisers now about to be placed may content themselves with the 
prospect of still more important orders in the near future. 


THE monthly report of the Boilermakers’ and Iron and 
Steel veer eel Society for October says that from several 
districts they still receive the welcome news that trade is good, and 
orders are still being booked in Scotland, Belfast, and the North- 
East Coast. The Council complain of members losing time through 
drinking and neglecting their work, and call upon district com- 
mittees to deal severely with that class of men. They warn them 
not to allow men suffering from the after effects of drink to be 
allowed to participate in the sick funds. 


It is stated that no more disappearing guns are to be 
mounted in America, and that those now in use will be replaced 
by fixed mountings. There can be little doubt that the cause of 
this decision is the slowness of operation of disappearing carriages, 
Some are still made by foreign firms and in this country for foreign 
Governments, but the day of the disa ing gun is , and 
it is safe to assume that no more will be built for this country, 
and that those now existing will be replaced by modern fixed 
mountings with shields in course of time, 


Tue contract for Barry new graving dock, estimated 
cost a quarter of a million sterling, has been given to Messrs. Price 
and Wills, the tirm which constructed the Barry Island Railway, 
and Barry No, 2 docks, and are at present engaged in the construc- 
tion of the Rhymney extension of the Barry Railway. The fine 
viaduct spanning the river Taff, the Taff Vale Railway, and local 
highways, is progressing well, and compares well with notable 
samples of bridge architecture, such as Crumlin Bridge, and the 
Cefn Coed Bridge on the Brecon Railway. 


WeE learn from an American source that the proprietors 
of some large iron and engineering works at Pueblo,- California, 
contemplate ordering a large motor vehicle for the purpose of 
conveying workmen to and from the works, The proposal pro- 
vides for a twenty-five seated car, which shall start about six 
o'clock in the morning, and follow a certain route to the works, 
picking up workmen on the way. In the evening the vehicle will 
convey the men home. The step is being taken because of the fact 
that no tramway service is available in the neighbourhood. 


Tue financial statement of the treasurer of the Mersey 
Docks and Harbour Board for the year ended July last shows that 
the trade of the port has declined during this period. Six hundred 
and fifty-two fewer vessels have paid rates, representing a diminu- 
tion in tonnage of 153,199 tons. The amount received in rates 
and dues is less by £52,823 7s. 10d. The decrease is believed to 
be largely due to the fact that during the year a considerable 
number of the large Liverpool steamers have nm under charter 
to the Government for the transport service to South Africa. 


Tue Roumanian petroleum industry has made immense 
strides of late. Petroleum is known to exist in great quantities 
and excellent quality, still there are many causes that at present 
militate against any great or sudden develop t in the industry. 
Production which is altogether out of proportion to the means of 
pj “iy as well as the excessive dearness of such transport, have 
too often caused the cessation of work at the oil centres, and pro- 
duced heavy falls in prices. During the winter of 1898 the wagon 
of ten tons never realised less than £16, but in 1899 prices fell 


rapidly to £7 4s. When once the price of transport mes 
reasonable, there can be no reason why Roumania should not 
compete with the United States of America and Russia, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD anv Co., Vienna. 

F. A. Brocxnaus, 7, Kumpfgasse, Vienna I. 
CHINA.—KgLLy anp Limitsp, Shanghai and Hong Kong. 
FRANCE.—Boyveau anp CHEVILLET, Rue de la Banque, Paris. 


INDIA.—A. J. Comprings anv Co., Railway Bookstalls, Bombay. 
ITALY.—LogscHer anv Co., 307, Corso Rome; Bocca Frenss, Turin. 
JAPAN.—KELLY anp WatsH, Liwitep Yokohama. 
Z. P. Marnvuya anv Co., 14, Nikonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Rickzr, 14, Nevsky Prospect, St. Petersburg. 
AFRICA.—Gorpon Gortcx, Long-street, Capetown. 
R. A. THomPson AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HenpDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Craio, J. W., Napier. 
CANADA,.—Monrtreat News Oo., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 48, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrernationaL News Co., 83 and 85, 
Duane-street, New York. 
Sunscription News Co., Chicago. 
STRAITS anp Watsu, Liuirup, Singapore. 
anv Co., Colombo. 


SUBSCRIPTIONS. 


coun! at the rail 
advance) :— 

Half-yearly (including double number) .. .. 


£0 14s. 6d. 
Yearly (including two double numbers).. .. £1 9. Od. 
Ciota Reapina Cases, to hold six issues, 2s, 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence annum 
will be made. = 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers in advance at these rates 
will receive Taz ENGINEER weekly an 
by Post-office Order must be made 
accompanied by letter of advice to the 


(The difference to cover extra postage.) 
ADVERTISEMENTS. 


in —— Alternate advertisements will be 
inserted with all practi: 
teed in any such case. All 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the 
letters to be addressed to the Bditor of Tus ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER’S NOTICES. 


*,* With this week’s number is issued as a Supplement a Swe 
Drawing of an Express Compound Locomotive, Southern ul 
way of Italy. Ei copy as issued by the Publisher includes 
a of this Sup, , and subscribers are requested to notify 
the fact should they not receive it, 


*,* Latest TYPES OF THE BRITISH FLEET.—Our coloured 
yor representing H.M. ships Formidable, and 
‘088, 


may be had, printed on superior upon a roller, 

oy subscriber abroad ENGINEER in an 
imperfect or mutilated condition, iwing prom 
of the fact to the Publisher, pa ty he 
A through whom the a is obtained. Such inconvenience, 
can be by obtaining the paper direct from 
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TO CORRESPONDENTS. 


tions. 

*,* All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be nied by the name and address of the writer, 
not necessarily for ‘ication, but as a proof of good faith. No notice 
whatever can be Q anonymous comnwunications. 


*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


R. C. H.—Apply to the of the Institution of Marine Engineers, 
58, Romford-road, Stratford, xX. 

G. F. H. (St. James).—The address of the Civil and Mechanical Engi- 
neers’ Society is now 47, Victoria-street. 

8. 8. B. (Chancery-lane).—The regulations regarding Transvaal and 
Orange River Colonies patents and trade marks were made public 
some time ago in the pages of the daily press. 

J. 8. (Bristol).—We believe that M. Serve has included the p d 
———— in one of his specifications. You would do well to 
= e the specification, which you can probably do at your Public 

rary. 


A. G. (Plymouth).—Numerous engravings of battleships, cruisers, and 
torpedo boats have appeared in Enaineer, and mechanical draw- 
ings and parts or — longitudinal sections from time to time— 
see, for example, April 9th, 1897. 

J. M. (Southport).—You will find a list of foreign makers of ordnance, 
&c., in Tak Enornger, October 5th, ‘‘ War Material at the Paris Exhi- 
bition.” If you wish for a very complete list your best course would 
*be to procure the ‘‘ Catalogue Officiel, Groupe XVIII.,” published at the 
Imprimeries Lemercier, Paris, and costing, we believe, 2 francs. 

Z. Y. (Dewsbury).—Your question cannot be answered without knowing 
at what velocity the water can be allowed to move through the pipe. 
It is evident that you could deliver 1000 gallons per minute through a 
small pipe at high velocity, or a big pipe at a small velocity. If your 
pipe has a cross section area of one ge foot your velocity will be 
130ft. per minute, which is a little high, but possibly near enough for 
your purpose. 

ALPHA | mange water of which you send us an analysis is quite 


INQUIRIES. 
SKELTON’S WASHERS AND HOW'S SALINOMETERS, 
S1r,—I shall be obliged by address of makers. 


Leith, October 12th. M. P. G. 


THE UPKEEP OF STEAM ROLLERS. 

Srr,—I should be glad if any of your readers could inform me what 
would be the average cost of repairs per annum to 1 steam road roller, 
10 tons weight, which would be worked from 70 to 110 days each year on 
fairly give-and-take roads. 

Holloway, N., October 15th. J. F. 


MEETING NEXT WEEK. 


Tae INSTITUTION of JUNIOR ENGINEERS.—Friday, October 26th, at 
8 p.m., at the Westminster Palace Hotel, Annual General Meeting.— 
Saturday, October 27th, at 3 p.m., Visit the Millbank Station of the 
London Hydraulic Power Company, Millbank-strect, Westminster. 


DEATHS. 


On the 10th inst., at Wei-hei-wei, of enteric fever, Jonn FrepERIcK 
Artuur, R.N., engineer H.M.S. Terrible, eldest son of the late Hugh 
Arthur, aged twenty-nine years. 

On Saturday, the 18th inst., at his resid Heatherden, Cross-in- 
hand, Sussex, Joun Crosstey, of the firm of Vickers, Sons, and Maxim, 
only son of John Sydney Crossley, C.E., of Barrow-upon-Soar, Leicester- 


- | shire, aged sixty-one. 
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THE LOCOMOTIVE EXPLOSION AT WESTERFIELD. 


On the 25th of September a goods locomotive, 
No. 522, exploded at Westerfield Station on the Great 
Eastern Railway, near Ipswich. In our impression for 
September 28th we illustrated the remains of the engine. 
The driver and fireman were killed, and an inquest was 
held in Ipswich to determine the cause of death. The 


PacE | inquest was adjourned on October 1st, in order that time 


might be given for the preparation of the report of the 
Board of Trade surveyor, Mr. Carleton. The inquest 
was resumed and concluded on Thursday, the 11th inst. 
The jury, after hearing the evidence, returned a verdict 
to the effect ‘that the deceased men, John Barnard and 
Wm. Macdonald, died from injuries caused by an explo- 
sion in the fire-box of a locomotive engine, No. 522, 
belonging to the Great Eastern Railway, which was and 
had been for some time in a very defective condition.” 
The jury present :—‘‘ Inasmuch as it appears from the 
evidence that considerable laxity has existed in the past 
as to the precise individual rp whom the responsibility 
of repair rests, they are of opinion that much more 
supervision should be exercised over the repairing of the 
engines and boilers, in order to ascertain whether the 
nature of the defect has been correctly ascertained by 
the driver, and also whether the necessary repairs have 
been thoroughly and efficiently effected by the workman 
to whom they have been entrusted. At present the 
work is left, apparently, entirely to the individual boiler- 
maker who may have it in hand; and the jury are of 
— that, before an engine leaves the yard again, it 
should be examined and tested by some experienced 
employé of the company.” 

he explosion of a locomotive on a main line is an 
extremely rare occurrence ; and when one does take place 
it excites, very naturally, a great deal of interest. Much 
of the interest in the present case centred on the 
material of the fire-box stays, which were of bronze; and 
an attempt was made during the inquiry to prove that the 


Loco: | ©Xplosion was due to the substitution of bronze for copper. 
We “wholly 


e need not tell engineers that this was a 


r | evidence of overheating. 


erroneous view; but it-is just as well that such of our 
ers as are not well versed in the subject should be 
assured that the kind of bronze used for fire-box stays, 
far from being brittle or weak, is a material of exceedin 
toughness, and very much stronger than copper. It wil 
be remembered that the explosion was due to a partial 
collapse of the fire-box. The left side of the fire- 
box was completely torn away, the two end plates were 
y torn away on the left side, and the crown of the 
re-box was blown down in the middle, leaving portions at 
each side standing. There was alsoalarge rent down the 
right side of the fire-box. That was the extent of the 
damage by the explosion. The boiler was otherwise in- 
jured in its flight where it struck the ground. 

The official rc aa of the Board of Trade has not yet 
been made public, but Mr. Carleton gave the substance 
of it to the coroner. This form of explosion is, perhaps, 
that most common with locomotive boilers, although the 
bursting of grooved barrels is by no means unknown. 
The question to be answered is why, in this case, the 
side-plate of the fire-box was forced in. The engine 
was nearly new, but curiously enough it does not appear 
to have been satisfactory; at all events its drivers seem 
to have reported the constant occurrence of sinall defects. 
The unfortunate man who was killed had only been twice 
in charge of it for short periods. Of course no radical re- 
pairs were ever carried out, because they were not needed. 
According to the evidence of Mr. Carleton, there had 
been some bulging of the copper fire-box plates at a 
period before the explosion. “The plates appeared 
on both sides to have moved from their original posi- 
tions.” We ask why the bulging should have taken 
place? The reply which first suggests itself is that 
the boiler was allowed to get short of water. On 
this point there was a conflict of testimony. Mr. Carle- 
ton contended that the plates and tubes showed no 
n the other hand, Mr. Knight, 
an inspector for one of the Manchester boiler insurance 
companies, was of opinion that the explosion was brought 
about by shortness of water and by nothing else. Again, 
Walter Church, an engine-driver in the employment of the 
company, stated that he was in the goods yard at Ipswich 
on the day of the explosion, and got on the footplate. 
The water gauge was empty, and he called the deceased 
man Barnard’s attention to it. Barnard looked at it, 
and said it was all right and full up. Church “tried to 
blow the glass through, but it was evidently blocked up.” 
After some minutes, Macdonald put the injector on. 
Witness was on the engine for fully twenty minutes, and 
when he left, the gauge glass was stillempty. This evi- 
dence must be taken for what it is worth. It is,in a 
measure, substantiated by Mr. Carleton’s statement that 
the drain pipe was blocked up. If this was so, then the 
gauge could not be blown down: 

Rejecting the theory that the boiler was short of water, 
we have to seek some other explanation of the cause of 
the disaster. Mr. Carleton’s evidence as reported is not 
sufficiently full to enable us to arrive at a definite 
conclusion as to the theory he has formed. We 
gather from what was said about the bulging of the 
plates, and the evidence of W. G. Salmon, a boilersmith 
in the employment of the company, that the fire-box had 
shown signs of being weak long before the explosion 
occurred. Salmon had atterided to leaking stays, he said, 
on several occasions. Mr. Carleton stated that he had 
found about thirty stays which were defective, in that the 
threads on the stays did not accurately fit the tapped 
holes in the copper plate. He held, indeed, that the whole 
of the staying was defective, and that all the stays ought 
to have been taken out and renewed, presumably with 
stays larger in the threads. He left the impression that 
the holes had all been originally bored or tapped a little 
too large for the stays, which were a slack instead of a 
tight fit. Under the circumstances leakage was likely to 

e place. Then the stay heads would be knocked up — 
and again until they were thinned so far as to be useless 
as rivet heads. The plate and the stay would both be 
injured, and then failure would follow. We do not say 
that this is the true solution of the mystery. Itis the 
conclusion which we deduce from his evidence. 

A careful investigation of the facts, however, does not 
support this view. The stay bolts are of special con- 
struction, made and fitted with great care. They are 
parallel, screwed from end to end, and of Stone’s bronze, 
a well-known and admirable alloy. At each end of each 
stay a hole, about a quarter of an inch in diameter, is 
bored for a depth of about an inch. The holes in the 
fire-box plates are tapped quite parallel with a power- 
driven tap which is sent entirely through both plates. 
When the stay bolt has been screwed home, which is 
done with a special tool, a circular steel drift is driven 
into the hole at each end, setting out the stay into the 
plates. The ends are not riveted over. In each seg- 
mental stay, after it has been threaded, four longitudinal 
cuts are put with a small circular saw in order to give 
flexibility. The whole system is elaborate and costly, 
and up to the present has been found quite satisfactory. 
In proof of this we may say that the company still has 
229 goods engines in all respects similar to the 230th 
which exploded. So far, then, we have a totally excep- 
tional case to deal with. From time to time a few stays 
leaked, and there is reason to believe that, as we have 
said, the ends were knocked up. There is not enough 
stay projecting to make a rivet head. Not one side stay 
was broken, 

We have stated almost in general terms the nature of 
the rupture as laid before the coroner’s jury; but this 


does not give an adequate idea of the extraordinary 
violence of the explosion. The furnace crown was 
supported by heade 


bolts yep into the ages stays. 
It is a remarkable fact that the crown plate has 
been torn down from the cross girders—eighty-eight bolts 
being broken clean across at the faces of the nipples 
on the under sides of the bridges. There is no 
reason whatever apparent for this. The blowing in of 
the side of the fire-box ought to have at once relieved 
the preseure. It is not easy to see how the Colburn- 


*.* In order to avoid trouble and confusion we find it necessary to inform - 
‘correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
GERMANY.—AsHzER anv Co., 5, Unter den Linden, Berlin. notice can be taken of communications which do not comply with these 
Tue_Enoinger can be had. by order, from any ne t in town or 
ferred, be 
(paid in 
better by being raised to the boiling point by waste steam beforehand, 
but this must be done in an old boiler or tank, with Fraps d of réugh 
stones or flints in it on which the deposit will collect. The tank should 
hold two or three hours’ supply at the least, so that ample time will be 
allowed for the deposit to be thrown down. A little caustic soda should 
be put in the boiler on Friday, and it should be well blown down on 
Saturday. 
The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd ——. 
lines are charged one shilling. The line averages seven words. When 
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Clark theory can apply. That explains the violence of an 
explosion by the action of the projected water hurled up- 
wards and smashing the plates. It pre-supposes, indeed, 
that the opening in the boiler shall be somewhere at or 
above the water-line. Here, however, we have apparently 
the rent beginning below—far below—the water-line. 
The most eareful review of all the circumstances leads to 
the formation of theories to account for the explosion which 
we have to reject one after the other. There is, Mr. Carle- 
ton says, absolutely no evidence supplied by the plates that 
the boiler was or had been short of water. The workman- 
ship was excellent. The large number of sister engines 
have given no trouble. There is one explanation which 
commends itself to us more than others, and which is 
worth stating. It is possible that the fire-box was made 
of abnormally soft copper. Within our own knowledge 
much trouble was met with on one English line a few 
years ago, when a specially pure and soft copper was 
used. The substitution of a harder and cheaper material 
got over the whole difficulty. It is not necessary to 
explain how softness would affect the strength of the box. 
Let any of our readers imagine that a fire-box was made 
of lead plates, and ask themselves what would happen. 
We have in lead an exaggeration of soft copper. Finally, 
without definitely committing ourselves, we may say that 
we believe the furnace crown failed first, being crushed 
in like the lid of a bandbox, and the top of the box was 
rhaps nearly or quite red-hot at the time. But the 
irect cause of the snapping of the eighty-eight crown bolts 
all at once remains to be determined. 


A QUESTION OF WATER SUPPLY. 


Tue prevention of waste, the way to detect it, and the 
causes of it, are regularly discussed year after year by 
municipal engineers and, indeed, almost every individual 
who has any responsibility for the supply of towns. It is 
noteworthy that the demand for this class of discussion 
should exist. It does not appear to be too much to 
suppose that opinions had all been settled by facts long 
ago. To reason thus, however, is to take it for granted 
that facts are all alike; and that what is true of one town 
is true of every town. A recent correspondence in our 
columns has brought two considerations prominently to 
the front. The first is that there is total lack of agree- 
ment among waterworks engineers as to the best, or, 
indeed, the proper, methods of detecting waste of water ; 
and the second is that whereas waste is a matter of life 
and death in some districts, in others so little importance 
is attached to it that it is scarcely worth while either to 
detect it, estimate it, or prevent it. The diversity of 
opinion, and the varieties in policy and practice, of differ- 
ent municipalities are worth study. That the questions at 
issue are really of general, if not particular, importance 
is demonstrated by the eagerness with which they are 
disputed. That the discussion never seems to result in 
anything appears to be a consequence of a want of any 
predetermined basis of argument. It is, we think, worth 
while to consider why this should be the case, and to 
direct our readers’ attention to one or two matters which 
are overlooked. 

Whether waste is or is not regarded of importance, 
depends on tlie demand for water and the supply more 
than anything else. The cost of the supply and the value 
of the water wasted are never mentioned. So long as the 
consumers can have all the water they want, the engi- 
neer cares nothing how much is run away uselessly. In- 
deed, the company which tries to save water is looked on 
as a miser, and is very commonly held up to oppro- 
brium in the columns of the daily Press—particularly in 
summer. It may be taken as proved that one gallon of 
water per head per diem is enough to supply each indi- 
vidual with all that is needed for drinking in any form 
and cooking. All that is taken beyond this is expended 
in washing, in sanitation, and for manufacturing purposes. 
A sufficient supply varies between about 15 gallons and 
100 gallons per head of population. The first quantity 
satisfies small towns, in which little manufacturing work 
is carried on. Besides, such towns are usually situated 
on insignificant rivers or fairly large streams, from which 
the water required for manufacturing purposes and clean- 
ing the streets is drawn. There is excellent reason to 
believe that a supply of 100 gallons per head per day 
represents, under all circumstances, a waste of at least 
50 gallons per head = day Itseems to be generally 
admitted that a supply of 80 gallons per head per day is 
ample for all and every conceivable useful purpose. That 
this is really ample is easily shown. So important a city 
as Manchester, for example, got along for many years 
with a supply of 22 gallons per head for 600,000 persons ; 
and of this quantity one-third was used for trade pur- 
poses. It is, however, quite unnecessary to cite examples 
in proof of a proposition the truth of which is almost 
universally admitted. So much conceded, however, it 
remains to be seen whether or not an allowance of 30 
gallons per head per day is too much. If it be, then 
certainly more is quite unnecessary. Here it is 
right to state that we join issue with those who 
will have it that too much water cannot be sup- 
plied. Such a conclusion can only be reached by 
those who shut their eyes to the circumstance that water 
costs money. Because, for example, the Thames is 
available for the supply of a large portion of London, 
it should not be forgotten that a very great outlay 
of capital has been required to construct the various 
works of distribution. This cost can all be expressed in 
terms of so much money per million of gallons. It is 
the fashion in certain quarters to take it for granted that 
the water companies are wholly exorbitant and self- 
seeking; the buying out of the companies is advocated, 
and we are given to understand that if only the London 
County Council had the control of the water supply that 
it would cost nothing, or next to nothing. In all cases, 
however, no matter by whom water is supplied to a town, 
the water must cost the consumer something. Either he is 
taxed by the municipality or the company. We say taxed, 
because the water rate is always regarded by the public 


as aspecies of tax rather than a payment to a company 
for something supplied. The whole system of payment 
is, indeed, anomalous. So much is paid each quarter to 
the water company, the amount not depending in any 
way on the quantity of the commodity supplied, but on 
the annual value of the premises ; whether much is used 
or little, the result is the same to the consumer and to 
the company. It is very easy to say that this is an 
absurd system, quite unsuitable to the demands of 


modern civilisation. But itis not at all easy to see how | p 


any better plan can be devised. The rating system has 
been called into existence by the absence of means of 
measuring the quantity of water supplied and to be paid 
for by the consumer. In other words, there is no meter 
available. 

We know that in saying this we shall bring down 
anathema on our heads. We shall be told that there are 
at least a dozen meters which will satisfy every con- 
dition. We are quite prepared to admit that there is 
even a greater number in existence, which have only one 
fault—they do not meet the necessities of the ordinary 
householder and his tank. The number of metered 
services in use in this country is as nothing to the number 
of services without a meter. To explain the reason why 
would occupy far too much space. Perhaps some of our 
readers may have a word to say on the subject. How- 
ever, as matters stand water is not supplied by meter, 
and it does not appear that it is likely to be so supplied, 
save for manufacturing purposes. Now, the water 
companies have a very strong stimulus indeed to 
supply water by meter. Itis probable that the consump- 
tion in London would be reduced by 25 per cent. 
if the householder had to pay for so many thousand 
gallons every quarter instead of a rate which bears, so far 
as he perceives, no relation whatever to his washing, 
cooking, and sanitary arrangements. The water com- 
panies complain that taps are left running all night. The 
householder sees no reason why they ought not to run. 
He does not leave his gas on all night, for a very excellent 
reason. When it is argued, as has been done in our 
pages, that the cost of water merely means a small ex- 
penditure on pumping a few million extra gallons, we can- 
not help seeing that a mistake is made. It is true that 
the mere cost of pumping seems ridiculously small. 
The Southwark and Vauxhall Company has pumped 
6,000,000 gallons a day 185ft. high with about 
350 horse-power. The East London Company can 
lift 9,000,000 gallons over 100ft. high with 570 
horse-power. An ordinary estimate for the cost of 
pumping a million gallons 100ft. high is 12s. But the 
cost of water does not begin and end with the pumping 
of it. Let us suppose that the natural supply is always 
ample, it remains that the dimensions of all the principal 
mains must be greater when waste goes on than would be 
otherwise necessary, and even when we come to street 
sub-mains, it will be found that when much waste takes 
place it is often difficult to get a proper supply in the 
higher districts. We cannot conceive of circumstances 
under which it is not desirable to check waste. But 
the most certain way of stopping it, and of mitigating a 
demand for water which is rapidly growing extravagant, is 
to establish a supply by meter. It has been objected that 
this would be followed by defective sanitation ; but this 
could only take place in the very poorest districts, 
which are already carefully watched, in theory at all 
events, by the sanitary inspectors; and streets and 
sewers would be washed as they are now. It seems to 
be admitted that no difficulty has arisen from this cause 
in the few places where water is supplied and paid for by 
measure. The objections to the use of the meter are, we 
fancy, principally the results of the methods of fitting 
house tanks now in vogue. With the experience of the 
East-end before their eyes, no one will abandon the use 
of some form of tank; but it ought not to be beyond the 
inventive powers of hydraulic engineers to produce a tank 
which will itself act as a meter. There is in general use 
now an automatic flushing arrangement, which forms a 
very good meter. A quite simple modification would 
provide for the intermittent demands of an average 
household. The apparatus would, no doubt, cost more 
than the present galvanised tank and ball-cock ; but we 
believe the water companies would find it worth while to 
supply the apparatus at less than cost price—unless, indeed, 
it is really true that water is of no importance in a mone- 
tary point of view, which is, we think, impossible. 


COPPER SUPPLIES. 


In the last issue of Tue ENGINEER a correspondent, 
who has recently returned from Mexico, drew atttention 
to the possibilities of that country in relation to the 
world’s copper supply. He pointed out a number of 
important facts which are not generally remembered—that 
Mexico is rich in this particular metal as well as in silver 
and gold, which have hitherto—silver especially—attracted 
quite an inordinate share of mining enterprise ; that its 
mining code is liberal; that ore-bearing ground is to be 
obtained very cheaply, and even at nominal prices, 
provided one goes the right way about obtaining it; that 
railway communication is extending, and that altogether 
circumstances are very favourable for the creation of an 
industry which might in a few years release the world 
from any great dependence upon the United States for 
a metal the consumption of which is spreading rapidly, 
and seems destined to go on spreading to an indefinite 
extent. But it must not be forgotten that the very 
wealth of the country constitutes a danger. The unsciu- 
pulous company promoter finds to his hand ample material 
to tempt the unwary. Though the railway mileage is 
certainly increasing, some of the richest metal-bearing 
districts have not yet been brought into easy and cheap 
communication with the coast. Moreover, little scientific 
prospecting has been done, and experience of a number 
of scandals has made the British investor look askance 
at Mexican mining ventures. There are certainly a 
number of good mines, gold, silver and copper, now being 
worked ; labour is cheap, though not ideal; and govern- 


ment appears to be established on a firm and p ssive 
basis. But the other day the Official Receiver told us all 
about the Panuco Copper Company, which was said in its 
prospectus to have in sight down to the 310ft. level ore 
worth £1,077,000, but which turns out to be such a low- 
grade property that “it can only be economically 
worked as a quarry.” The result is that those who 
invested in it will lose most of their money. It is 
not fair to blame Mexico for the delinquencies of company 
romoters and self-styled mining experts in their pay, and 
we are not blaming it—we merely point out that such 
occurrences are not calculated to attract public money 
for the exploitation of the country’s minerals, and public 
money is wanted for the ec In the abstract, Mr. 
Enock is quite right when he gays that “there is an un- 
equalled fleld in Mexico for the investment of capital in 
the extraction and smelting and shipping of copper ores ;”” 
and that “some little preliminary capital spent on intelli- 
gent prospecting in certain districts would give at first 
hand as valuable copper mines as those already in ex- 
— anywhere.” But it is not a surprise that more 

nglish money has not been attracted thither, and as for 
options on “already producing mines of great value,” the 
utmost care should be taken before a purchase, and a 
thorough examination made by & mining engineer whose 
integrity is as well assured as his ability. 

When all is said, it remains that Mexico should have 
a good future for copper. Though very imperfectly 
explored, the main geological features of the country are 
fairly well understood, and the Sierra Madre range is 
known from plain experience to be the hiding-place of 
much mineral wealth. The metalliferous belt extends 
from Sonora to Oaxaca, close to the western seaboard, for 
a distance of over 1200 miles, and it boasts of as many as 
140 important mining districts, each district cut up into 
numerous sub-divisions. Thus, Chihuahua and Sinaloa, 
near the American border, have each over 100 localities 
in which mining is carried on in a regular or a fitful way. 
Chihuahua yields gold, copper, lead, mercury, salt, coal, 
and the ubiquitous silver; and in smaller quantities iron, 
zine, antimony, and arsenic. Sinaloa ranks with Sonora 
as one of the richest and least explored districts in 
the whole Republic. Apart from silver, it possesses veins 
of gold-bearing quartz and extensive deposits of iron ore, 
zinc and copper. Sonora has all these in perhaps greater 
abundance, in addition to asbestos, mercury, and 
copperas, &c. The Sierra de Antanes, the district 
between the Sonora and Horxasitas rivers, and the 
mountains of Tonuco and Guadalupe are remarkable for 
their deposits of copper, all containing more or less gold. 
Durango has been more noted hitherto for its silver than 
for anything else, but in the Cerro del Mercado it 
possesses inexhaustible quantities of magnetic iron. It 
is estimated that this cerro, or hill, contains 60,000,000 
cubic yards of 66 per cent. ore. Michoacan’s principal 
deposits are copper, but little progress is being made in 
the winning of this metal, owing. to the limited popula- 
tion and the lack of capital. In only two out of the 
numerous metalliferous districts of this section of the 
country is there anything like activity; these two are 
Tlalpujahua and Angangneo. Jalisco and Guerrero 
have beds of copper as well as of gold, lead, and coal. 
Queretaro, according to the last official list we have seen, 
boasts of 220 mines, of which 198 are silver, eight copper, 
seven quicksilver, six gold, and two each of lead, tin, 
and antimony. In the State of Vera Cruz the most 
important mining district is that of Zomelhuacan, which 
is richest in copper ore, with pockets and small veins of 
oxide of iron, containing much gold. The allocation of 
a reasonable amount of money for the exploitation of 
some of these provinces named should be productive of 
good results. 

Canada has made good progress in the last few years 
in the production of copper, but its present output of 
9000 tons in a, year is much below its capabilities. It 
must be remembered that capital has not yet been 
obtained in sums sufficient for full development ; but it 
is a good point that capitalists are beginning at last 
to pay it the attention which it deserves. At 
present British Columbia and Ontario each furnish 
about 40 per cent. of the annual production, 
and Quebec the balance. Ontario, as a glance at the 
map will show, lies over against the American State of 
Michigan, which boasts the very extensive copper mines 
of Keweenawan and Ontonagon counties—those known 
generally as the Lake Mines, which turned out last year 
over 75,000 tons of copper. The natural question is, 
Are the geological characteristics of the land abutting on 
to the southern shores of the lake perpetuated on the 
northern? We should like a little detailed information 
on this point. The Royal Commission which investigated 
the question of the mineral resources of Ontario a few 
years ago found that copper was generally diffused 
throughout the Huronian rocks, and these stretch all over 
the northern shores of the lake, and in many are found con- 
glomerates and amygdaloids similar to those from which 
the American mines obtain their copper. It would be a 
wise thing therefore—so, at least, it seems to us—if the 
Dominion authorities were to set their Geological Surve 
officials to work on a thorough investigation of the ground. 
The deposits which have actually been placed are of fair 
grade—considerably higher than that yielded by several 
of the American mines which manage to return good 
dividends to shareholders—and the development of these 
lands cannot fail to be a source of great wealth eventually 
to Canada. If the reports point to reasonable prospects, 
there need be no question of working capital. The mines 
which furnish the bulk of Ontario’s present supplies of 
copper are those of Sudbury, where metal occurs in con- 
junction with nickel, of which metal this district provides 
a good proportion of the world’s annual supply, though 
the percentage of copper in the ores is much greater than 
the percentage of nickel. A district only recently opened 
is that of Michipicoton, near the shores of Lake Superior, 
and the latest report of the provincial Bureau of Mines 
says that ‘native copper occurs in considerable 
amounts on Michipicoton Island. At Cape Gargantua a 
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small area of the same (Keweenawan) formation holds a 
little native copper. The massive Huronian rock is 
traversed by numerous quartz veins holding yellow 
copper ore.” Other deposits have been found near the 
west end of Lake Banache, in the townships of Drury, 
Denison, Graham, Waters, Snider, McKim, and Blezard ; 
on the west side of the Wahnapitac Lake ; near the north 
end of the Lady Evelyn lake; on the Montreal River, on 
Blanche River, at a place not far east of the canoe route 
from Lake Temiscaming to Abittibi Lake ; and finally near 
the south end of Lake Mistassini. This will probably 
prove to be a copper-producing region of vast importance 
in the future, of which the present discoveries are only 
the first indications. And, meanwhile, British Columbia 
is making great strides, and it enjoys the advantage of 
more capital. 

Some concern has been expressed of late for fear the 
world’s requirements of copper should outrun the supply. 
It is becoming apparent that pressure is being made on pre- 
sent sourcesin the United States, Spain and Portugal, Chili, 
and elsewhere. But the sources of further supply which 
we bave referred to should dispel anxiety for the future. 
There are many other countries capable of great develop- 
ment. Reference has already been made in these columns 
to the deposits awaiting development in the Cerro de 
Pasco district of Peru; and it would appear that the 
increased imports into this country —6354 tons for the nine 
months to September against 3653 tons last year and 
1834 tons in 1898—are due mainly to the progress of this 
locality. Chili is good for a great expansion, if only the 
encouragement of fairly high prices is continued. Cuba 
possesses deposits which are being worked with energy 
now the island has passed into American hands. Among 
the Australasian colonies, New South Wales is making 
good progress. Great things are expected, too, from the 
copper mines of Damaraland, and as English capital is 
being embarked in these ventures, the properties will at 
least have a fair show. Some attention, too, has of late 
been paid to the copper deposits of India, especially those 
of Chota Nagpur a the Singbhoom district of Bengal. 


THE RUSSIAN NAVY. 


Tue Cronstadtski Vestnik, the official organ of the Russian 
navy, has published recently the following important 
Imperial decree, addressed to the chief authorities entrusted 
with the construction of vessels for the Russian Govern- 
ment :—‘‘ No more orders are to be placed abroad, and all 
expenditure is to be cut down unless it is absolutely 
necessary.” In compliance with this decree the naval 
authorities have countermanded all orders which have been 
given to representatives of foreign firms residing in Russia. 
and also all orders given to Russian firms which are in the 
habit of placing the execution of their orders abroad. At the 
same time all persons contracting to supply the navy or the 
port of Cronstadt with engines and other goods are bound 
under a heavy penalty to supply articles entirely of Russian 
production. There are two leading motives for issuing the 
decree referred to. The first is the cutting down of all expense 
which is not absolutely necessary, and is connected with the 
fruitless attempts which have been made of late to replenish 
the impoverished Russian exchequer. The second motive is 
to be explained by the very natural desire to reserve orders 
for the Russian navy for the benefit of Russian industry, 


which, in its present stage of development, is unable to 


Fig. 2-READY FOR COUPLING 


compete successfully with foreign enterprise. It is quite 
likely that the Tsar’s advisers have issued this decree in order 
to evince their displeasure at Russia’s want of success in 
endeavouring to float a foreign loan. It is rumoured that 
when Russia was negotiating with a view to raising a loan in 
the United States, the latter stipulated that Russia should 
expend the money in giving orders to firms in the United 
States, and that this condition was agreed to. However, the 
negotiations on behalf of this loan from the United States 
were not brought to a successful issue, and failure in this 
respect, coupled with the great strides now being made by 
American industrial enterprise in the Far East, may have led 
the Tsar to deal this unexpected blow at foreign trade with 
his empire. It now remains to be seen how long Russia will 
be able to keep this protective measure in force. 


TELEGRAPHIC COMMUNICATION WITH SOUTHERN AND 
EASTERN ASIA, 


Tue extraordinary increase in telegraphic communication 
between Europe and Southern and Eastern Asia, in con- 


Pie of the present state of affairs in the Far East, has 
led Turkey to take steps to improve its telegraph system. A 


recent decree issued by the Sultan aims at es about an 
improvement in-the telegraph line which leads from Con- 
stantinople across Asia Minor to Fao-on the northern end of 
the Persian Gulf. It has long been possible to send telegrams 
from Europe to China and India by way of Fao, but, although 
the tariff by this line to China is 5s. 64d. a word, as against 
5s. 9d. charged by other lines, the Turkish system has not 
been greatly used by the public on account of its untrust- 
worthiness. The decree issued recently by the Sultan with 
the view of improving the line vid Fao is expected to remove 
the distrust which has hitherto been entertained with regard 
to the Turkish telegraph, and thereby attract a large portion 
of the telegraphic intercourse with China and India. But 
this sign of activity on the part of the Turkish Government 
has another side. In connection with the telegraph system 
already existing between Berlin, Bucharest, Constanza, and 
Constantinople, a German syndicate contemplates construct- 
ing a telegraph along the projected route of the Bagdad Rail- 
way across Asia Minor to the Persian Gulf, and the terminus 
of this line will probably be Fao. A German company has 
already begun to connect Constanza and Constantinople by 
a cable laid through the Black Sea. Thus, if Turkey is 
really in earnest in setting to work to improve the state of 
its telegraph system which now ends at Fao, it cannot fail 
to anticipate German enterprise to a certain degree. The 
fact that Fao may eventually be the southern terminal point 
both of the German-Bagdad Railway and of the projected 
German telegraph line across Asia Minor, taken in conjunc- 
tion with Russia’s aspirations with regard to acquiring an 
outlet on the Persian Gulf, has not been lost upon the ad- 
visers of the Sultan, and a few months ago Turkey increased 
its garrison at Fao by the addition of several thousand men. 


AND KIRSCH’S AUTOMATIC 
COUPLING. 

Tue object of the inventors of this coupling has been to 
produce an arrangement which, whilst making it unnecessary 
for the shunters to pass between the wagons which they 
have to couple or uncouple, should act automatically on the 


CRIDLAN 


Fig. 1i-WAGONS COUPLED 


impact of the wagons, and should allow the construction of 
rolling stock and the conditions as regards the nature of 
coupling at present existing in the United Kingdom to 
remain unaltered. It may be well to point out, in the first 
place, that the coupling as at present designed is only suit- 
able for wagons, although an arrangement has been devised 


The essential parts of this device are (1) a coupling box, 
(2) a coupling bar, (3) a cross shaft with handles attached at 
the ends, by which means the coupling bar is moved into an 
operative or inoperative position. 

The coupling box, Fig. 1, consists of two side pieces, a bottom 
piece and a back end piece, all formed in one, with a short 
tail piece projecting beyond the back end piece, to which tail 
piece the ordinary draw-bar of the wagon is attached. The 
front end of the coupling box is provided with a pair of two- 
armed wings, fitted on vertical pins, bearing in lugs formed 
on either side at the front end of the box. The front ends of 
the side pieces are recessed to receive the outer arms of these 
wings. This arrangement allows the inner arms to swing 
inwards and the outer arms outwards, whilst a movement 
from the normal position in the opposite sense is impossible 
owing to the outer arms fitting into the recesses mentioned 
above. A spiral spring is attached at either end to the 
underside of the inner arm of each wing piece, so that when 
the inner arms are forced inwards by the head of the coupling 
bar entering between them, this spring is distended, and thus 
brings back the wings into their normal position immediately 
the head clears their inner arms. This spring can be so 
arranged that its distension is very small, thus overcoming 
any slight objection that may be made to its use. 

The coupling bar, Figs. 2and 3, consists of a straight or double- 
headed dart, the heads being suitably rounded and bevelled at 
front and back. The coupling bar is carried by means of a ver- 
tical pin welded on to the shaft, passing across the end of the 
wagon, and with its bottom end supporting and working in a 
slot cut in the coupling bar towards the end nearest the head- 
stock. This connection is such as to allow of a slight longi- 
tudinal and also of a very slight swivelling movement, the 
former for the purpose of affording sufficient play for the 
engagement and disengagement of the coupling, and to ensure 
that the pull shall come on the wings, and consequently on 
the drawbar of the wagon, even when the spring in it gives, 
and the latter for radial motion when the train is passing 
round a curve. 

The coupling box is fitted in the centre of the wagon head- 
stock with the coupling bar over it, and attached to the cross 
shaft as described above, this cross shaft being fitted in 
bearings permitting it to be rotated so as to raise the 
coupling bar into a vertical position; it is then secured in 
this position by giving the cross shaft either a push or a pull 
—depending on which side of the vehicle the shunter is— 
when the bent handle comes against the headstock and the 
shaft is prevented from turning. 

Previous to coupling the cross shaft is turned from either 
side of the vehicle until the coupling bar comes into a 
horizontal position, with one head just inside the inner arms 
of the wing in the coupling box beneath it. On impact with 
another wagon the other head turns the wings in the 
coupling box of that wagon until the point is reached when 
they fly back into line and prevent the head from coming out 
again, and the wagons are coupled. 

In order to uncouple, the cross shaft, Fig. 3, is turned by 
means of the handles at eitherside and thus the coupling bar 
is lifted out of the two coupling boxes. 

It will be noticed that there is nothing to prevent the buffers 
being driven right home, as there is sufficient length in the 
coupling box to allow of the coupling bar passing right into 
it in such a case. 

In order to permit of vehicles fitted with such an arrange- 
ment as the above being coupled to those fitted with the usual 
hook during a “transition” period, the former is provided 
with a chain composed of two links, and instead of a third 
link, a head attached similar in shape to the head of the 
coupling bar. This head is then dropped behind the wings cf 


whereby it might be used with equal advantage under the 
slightly different conditions required with passenger 
carriages. 

That the inventors have attained a certain amount of 
success in their endeavour has recently been demonstrated ; 
for a week or two back two open goods wagons were fitted 
with this appliance and thoroughly tested in the yard 
attached to the North-Eastern Railway Company’s wagon 
works at York. 

The wagons were placed ina train with others and sub- 
jected to the severest trials with complete success, for even 
on the sharpest curve no difficulty was experienced either in 
coupling or uncoupling. 

The engravings shown above clearly indicate what is 
claimed for this arrangement. The side eae. so necessary 
with the English light four-wheeled stock, are retained, and 
also the slack coupling, i.e., a space between the buffers when 
the pull is on the draw-bar, by which means an engine is able 
to start its train wagon by wagon, instead of having to start 
the whole train at once, as is the case with a tight central 
buffer céupling, such as that used in the United States, 
and which at the present time is fitted to some vestibule and 
other passenger carriages in this country. 


Fig. 3—-UNCOUPLED 


the coupling box, the link at the other end being attached to 
the hook of the old wagon. 


NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: H. J. Ram 
ling, to the Pembroke, for the Albion. ineers: A, G. ¥ 


Salter, to the Pembroke, for the Albion ; H. W. Irish, to the Duke 
of hes additional, for the Spanker, in lieu of chief engi- 
neer; P. Wheater, to the Pembroke, supernumerary. Assistant 
engineer : H. E. Wolfe, to the Pembroke, for the Albion. Artificer 
engineer: J. Mitchell, to the Alexandra, for the Rattlesnake. 

Repairs TO THE SHip TaLus.—The full-rigged sailing ship 
Talus, of Liverpool, sailed from the Tyne on Thursday mornii 
for Santos after loading. The vessel was abandoned in the No: 
Sea last winter, and was blown on to the coast at Dunbar. After 
lying on her broadside on the rocks for a considerable time, she 
was successfully raised and floated by Captain Burns, of the Glas- 
gow Salvage Association, and then taken to Leith and docked for 
examination and temporary repairs. The — repairs and 
overhaul to the Talus were placed with the Blyth Shipbuilding 
Company, Limited, of Blyth. The work has been of a very exten- 
sive character, the port side of the vessel being practically renewed, 
the mainmast was taken out and repaired, and new topmasts and 

supplied, as also new standing and running rigging fitted 

throughout, besides other extensive renewals, 
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end to a width of 8ft. 2in., contracting inwards from a 
point immediately in front of the transverse bogie pivot 
frame, the interval thus made in the width to the ends 
of the buffer beam being filled by heavy corner brackets. 
Instead of being fixed upon the tender the guard irons 
are carried on the rear end of the engine frame as in tank 
engines. The front buffers have a simple arrangement 
of equalising levers. 
Owing to the great width of overhanging parts the 
brackets are very long. The three sets beneath the 
bunkers are 2ft. 8jin. long by Ift. 1jin. deep at their fix- 
ings, while the pair below the footplate, where the frame 
contracts, is 2ft. 10}in. long. 
The cast steel motion bracket, bolted on the frames 
in a line with the inside motion plate, is 2ft. 3in. by 
1ft. 9Zin. deep against the frames. The 21jin. running 
boards of fin. metal, which clear the driving wheels at a 
sufficient height to render wheel covers unnecessary, 
are carried on tapered forged brackets lin. thick where 
bent down for bolting to the frames, and only jin. thick 
at the free ends. 
The bogie frame is an outside one; its sides are of 
I girder section, and inside at its ends are riveted the L 
brackets of the spring hangers. The transverse end 
beams, of | section, 6}in. by 2}in., are considerably 
below the level of the side frames, the connection being 
made by jin. corner brackets projecting downwards. On 
the front ends of the side frames are vertically placed 
T irons serving as the fixing for the 1,),in. inwardly- 
bent guard irons. Underneath, and towards the middle 
of the side frames, is a caisson forming the support and 
guide for the swinging frame or bogie cradle. Here a 
heavier form of downward projecting bracket is used to 
connect the I sides to the traversing [ section beams, 
10}in. by 34in. which, placed channel outwards, guide the 
oscillating frame. The staying for horizontal stress is 
made by horizontal brackets before and behind the 
caissons, the front ones, bearing the principal thrust, 
having a length of 1ft. 10}in. on the side frames. It is 
between, and to, the vertical side brackets just mentioned 
that are hung the swing levers. These latter, four in 
number, and forged together in pairs on either side, are 
secured in place by longitudinal pins traversing the 
levers and their connecting sleeves. The pins present a 
bearing surface to the oscillating levers of 17%in. long, 
and diameters of 2}in. in the sleeve, which is 43in. in 
diameter, and 3in. in the cheeks of the lever. 

. The levers hang inwards at a normal angle of about 15 
deg. from the perpendicular, their centres in the brackets 
above being 4ft. 11in., and below, at the ends of the 
cradle, 4ft. 5Zin. 

This latter frame is a steel casting of trussed form, with 
a recessed central bearing, 143in. in diameter by 2,%;in. 
deep, receiving the pivot casting attached to the engine 
frame. The bogie pin, which is centred 153in. nearer to 
the trailing than to the leading axle, has a diameter of 
3}in., and a bearing length of 10}in. through the pivot 
and the oscillating frame which it holds together by means 
of a cotter with split pin against a bottom collar. 

The width of the cradle at its middle, 19in., exactly 
fills the interval between the transverse sides of the 
caisson, but this width is diminished to 6in. only at each 
end where there are jaws, of a half-round section under- 
neath and 8gin. thick through its centre, which drop over 
and are free to turn upon the bellied middle portion of a 
forging, square in section, the turned ends of which form 
the swivelling pins in the lower ends of the oscillating 
levers as indicated in the sectional view of the fire-box. 

Thus neither the galloping of the bogie frame on its 
springs nor the see-saw of side movements can set up any 
stress between the various fixings to the main frame. 

The maximum play allowed to each side between the 
projecting butters on the bottom ends of the swinging 
hangers and the lateral sides of the caisson is 2in. 

In accordance with recent locomotive practice, brake 
blocks are provided to the bogie’ wheels, one to each tie, 
the air cylinder being located, piston forwards, in the 
right side of the bogie frame, and operating a horizontal 
lever, connected by a central bar to a transverse shaft, 
which pulls on the front blocks and, by means of 
fulcrumed side levers, forces back the rear blocks. 

The bogie journals are 5}in. diameter by 11}in. long. 
The axle diameter is contracted at the middle. The axle- 
boxes are cast iron. The coupled axles (steel) are straight 
with journals 74in. by 10zin., but the rear axle-boxes are 
narrowed to allow a play of full Zin. on each side of the 
axle. The steel cranked axle is Tin. diameter, as 
are the journals also, with a length in the latter of 94in. 
The crank webs have parallel sides, each outside web 
standing at right angles, while the inner web is pitched 
inwards at about 96 deg. The crank pins are 7iin. 
diameter by 4}in. in length. Outside, the cranks are of 
iron, case-hardened, the coupling-pin being 54in. (inside 
end) diameter by 53in. long, while the big-end pins (out- 
side end) of the high-pressure and low-pressure outside 
cylinders are 4}in. by 4}in., and the excentric crank pin 
at the extremities of the forging is 2jin. diameter by 
2}in.long. The excentric cranks are 15zin. long between 
centres. The axle-boxes are of iron lined with patent 
metal. The horn guides are steel castings with the 
screwed cotter keys set to their rear faces by a horizontal 
screw therein. 

All the springs are of the straight-leaved Belgian 
pattern with nibs on the. top leaf, to which a notched 
washer is held by a nut and lock nut on the hanger. 

A sand-box of thin steel in the form of a saddle is 
placed in front of the fire-box beneath the boiler, and has 
tilling traps on both sides. Sand pipes are laid on before 
the leading drivers only, and provided with Gresham 
ejectors. Each coupled wheel is braked with a cast iron 
‘block worked either by hand screw or by an air cylinder 
operating on the same fulcrum lever, and situated in the 
‘smoke-box saddle caisson. With a normal pressure of 
544 Ib. in the brake pipe the effort exerted on the blocks 
is almost half that of the locomotive’s weight, viz., 55 per 
-cent. on the driving and 35 per cent. on the bogie wheels. 

The Westinghouse brake pump is placed on the left side 


of the boiler, and takes steam from the dome by a 2in. 
pipe. Two air reservoirs are placed between the front 
coupled wheels. Lubrication of the cylinders, &c., is 
maintained by Nathan sight-feeds. On the bronze high- 
pressure piston valve extension guide a grease cup is 
used, ‘and a special oiler is in the cab for the 
bogie pivot. Two Coale—Baltimore—pop valves, placed 
on the fire-box shell, and two spring balances on the 
dome regulate the boiler pressure. Only 2ft. 7jin. of 
the sheet steel chimney stands above the boiler sheath- 
ing, the remaining 2ft. 3in. projecting into the smoke-box, 
where its length is added to by a petticoat pipe 1ft. deep 
and 2ft. 53in. diameter at its mouth, which is 3jin. below 
the level of the top tubes. A deflector plate covers the 
domed smoke-box door. The cab is a well-lighted airy 
place, with polished pitch-pine match boarding inside the 
roof; the windows in the rear are of square shape; a 
frosted bulb covers the oil lamp; the gauge glasses are 
screened with large half-circular hinged glasses, themselves 
protected with wire mesh; the two sliding doors of the 
half round fire-hole are opened simultaneously by a touch 
on a vertical lever. 

A bearing, bolted to the roof, carries the end of the 
regulator rod, and from a square surface on it 
the regulator handle, following the contour of the 
roof, hangs down to a convenient height for the 
driver’s hand, in passing through a box quadrant placed 
at an angle of about 45 deg. with the regulator 
rod. The iron regulator pipe is held up to a coned seat 
on the cast iron steam column by means of a yoke and 
two side stays. 

In the smoke-box all the pipes are of copper. Both 
pistons of each piston valve are of steel cast in one piece, 


rod, by which they are traversed. 

There being only two piston valves, the reversing screw 
is the usual arrangement as for simple engines, but placed 
vertically in the right-hand side of the bay front. It has 
a double thread, two to the inch, 13in. at the bottom and 
2in. diameter at the top of the thread, and worked in a 
vertical floor bracket by a perforated bronze hand wheel, 
having a small hand key in its centre engaging in any one 
of the eight keyways cut in a small disc underneath and 
rigid with the screw. Its movements are recorded on a 
cylindrical vertical scale placed in front of the driver’s 
eyes, the pointer being actuated from an extension on the 
forked crank worked by the vertical screw. The distance 
from the screw forward to the weigh-bar is traversed by 
two long bars, one from the screw transverse shaft to a 
lever pivoted by a steel bracket to the frame in front of 
the right-hand leading driver, and 15ft. 2}in. long, and the 
second from this lever forward to the curved weigh-bar 
shaft. These bars are of square section, the first 1}in. by 
8hin. at its middle length, while in the second the metal 
is din. thicker. 

The cylindrical tank of ;3;in. steel plates is carried by 
I-section frames on six wheels, each braked by two blocks 
and worked by a tender air cylinder. A brakesman’s 
box, completely closed in, is erected on the rear of the 
frame. 

A very sober finish is given to the locomotive by a 
finely-surfaced black paint resembling brilliant stoved 
enamel, and cameo throughout on every part of the 
engine and its tank without a single stripe of relief colour 
or a polished band or beading save the plate glass window 
frames, the name-plate, number, &c.—of bronze—the small 
bronze boiler mountings, the beautifully-finished working 
parts and the polished equalising levers—conveying an 
impression in harmony with the size of the engine. 


(To be continued.) 


HIGH-PRESSURE INCANDESCENT GAS 
LIGHTING. 


WHEN electricity was first introduced as an illuminant it 
was generally expected that the use of coal gas would 
gradually diminish for this purpose, and although electric 
light has replaced that produced by gas to a very large 
extent, it is a significant fact that the manufacture of gas 
has continued to grow. Thisis no doubt largely the result 
of the more extensive employment of gas engines, but it is 
also due in no small measure to improved methods which 
have been devised for burning gas, such as the incandescent 
systems. William Sugg and Co., Limited, of Westminster, 
are responsible for a further improvement in the incandescent 
system, the essential feature of which is the compressing of 
the gas before it enters the burners toa pressure capable of 
supporting a column of water 9in. high, by means of a small 
hydraulic ram fixed in some convenient position. This ram 
is actuated by the water from the street mains at a pressure 
of about 30 1b. to 601b. per square inch. It is connected to a 
pump very much larger than itself, into which the gas is 
taken from the service and forced up to the pressure required. 
The speed of the apparatus and the flow of the water 
is regulated simultaneously to the exact requirement by 
means of a patent governor. 

The burner, which we intend to illustrate in a future issue, 
is of simple construction, and uses a mantle of the “ Sun- 
light” pattern. Within the mantle, it is claimed, both 
the non-luminous and the small amount of the richly 
luminous portions of the gas are converted by the fierce heat 
which is produced by the burner into acetylene gas. The 
oxygen of the air has sucha powerful affinity for the acetylene 
gas inside the mantle that it parts company with the nitrogen, 
and rushing to the outside surface of the mantle, combines 
through its meshes with the acetylene inside, thus producing 
a magnificent white and brilliant light. An installation of 
these lamps, collectively giving about 6000 candle-power, has 
been provided by the Strand District Board of Works at 
Wellington-street corner, and we are informed that the results, 
both economically and otherwise, have been so satisfactory 
that the system is to be given a further and more extensive 
trial in this district. By this system the makers claim that 
the consumption of each lamp is 30 cubic feet per hour, 
and the light given about 1000 candles. To the cost of the 
gas has to be added that of the water for actuating the pump, 
but this is a very triflingamount. For the lighting of public 
places where large volumes of light are requi the new 


system is sure to command considerable success, 


with a hollow core in the middle surrounding the piston- I 


THE METROPOLITAN ELECTRIC SUPPLY COM- 
PANY AND THE VESTRY. 


In the last session of Parliament a company, calling itself 
the Marylebone Electric Supply Company, introduced a Bill 
to obtain powers to supply electricity within the area of tho 
St. Marylebone Vestry, in competition with the Metropolitan 
Electric Supply Company, which had previously been supply- 
ing current in this district. This Bill was thrown ovt hecause 
of the opposition of the Vestry, which had for su.ze time 
been in treaty with the Metropolitan Electric Supply 
Company for the purchase of that portion of the com- 
pany’s undertaking which lay within tke Vestry’s area. 
The negotiations terminated last August, and a provi- 
sional agreement was entered into by which the company 
agreed to sell this portion of its undertaking, including the 
two generating stations at Manchester-square and Rathbone- 
place, together with all the distributing mains, &c., and the 
equivalent of some 300,000 8-candle power lamps connected to 
the mains. The company, it is said, has expended some 
£500,000 on the undertaking, and the purchase money was to 
be paid in 54 per cent. bonds, the actual amount, at the 
market value of the bonds, being about £913,000. The 
agreement further stipulated that nothing was to prevent 
the Vestry from hereafter erecting and running further 
generating stations, if it so wished, but that in the 
event of its desiring, before such stations could be erected, 
to purchase current, it must purchase it from the Metro- 
politan Company and no other. The company would supply 
from its Willesden station at extra high tension, the extra 
high-tension mains still remaining the property of the com- 
pany. As a fact, it would have been probably necessary for 
the Vestry to purchase current from the very first since the 
generating plant would not be sufficient to cope with the entire 
load. It was a portion of the St. Marylebone district, it will be 
remembered, which came off so badly for light during last 
winter, and it cannot be said, even now, to be properly 


The Vestry, seeing that its area would divide the company’s 
remaining districts into two portions, was to t wayleaves 
for the company to run its extra high-tension mains through 
the streets of Marylebone. In the result, therefore, the 
company’s shareholders, on the one hand, would have obtained 
a very good purchase sum for this part of their property, and 
would also have gained, for a time at least, a consumer for 
some of the current generated at Willesden. On the other 
hand, they would have had to submit to the inconvenience of 
having their district broken up and possibly of having to re- 
arrange their mains in the districts immediately adjoining 
the area they proposed to sell. 

As we haveremarked, the provisional agreement was entered 
into and passed by the Vestry last August. By the Vestry’s 
bye-laws, however, no agreement can become operative until 
after the minutes of the meeting at which it was passed 
have been read and confirmed. Since August last, a consider- 
able amount of opposition arose, as a not inconsiderable 
portion of the ratepayers objected to the course which the 
Vestry had taken. At length, on Tuesday evening, matters 
came to a head, and the agreement was finally rejected by five 
votes. The Vestry has now given notice of its intention to 
apply for a Provisional Order to establish a supply of its own. 


GLASGOW AND WEST OF SCOTLAND TECHNICAL COLLEGE SCIENTIFIC 
Socizty.—The opening meeting of the present session of this body 
will be held on Saturday, 20th inst., when the President, Mr. David 
Home Morton, M.I.C.E., M.I.M.E., will deliver the presidential 
address on ‘‘ The Standardisation of Machinery.” Mr, Henry A. 
Mavor, M.I.C.E., M.I.M.E., will occupy the chair. The following 
are the succeeding lecturers and subjects of the session :—On 
November 3rd, Mr. Thos. J. Nichols, M.1.C.E., superintendent of the 
Joint Lines of Railway in the West of Scotland, will deliver a paper 
on ‘Theory, Technique, and Practice ;” on November 10th the’ 
deferred discussion will take place on the paper by Mr. A. Marshall 
Downie, B.Sc., C.E., of Duncan Stewart and Uo., on ‘Some Points 
on Slow Speed a Design ;” on November 17th Mr. Harold D. 
Jackson, Assoc, M,I.M.E., will deliver ‘‘ Notes on the Organisation 
of Workshops ;” December Ist, Mr. James Muir, B.Sc., B.A. 
(Cantab.), on ‘‘ The Overstraining of Iron ;” December 15th, Pro- 
fessor A. Mackay, B.Sc., M.I.M.E., on ‘Technical Colleges in 
Germany ;” January 12th, Professor J. H. Biles, M.C.1I.N.A., 
M.LC. E, on a shipbuilding subject afterwards to be announced ; on 
January 26th, Mr. R. Mitchell, of A. and W. Smith and Co., Limited, 
on ‘Boiler Shop Machine Tools ;” on February 9th, Mr. R. B. 
Stewart on “ Diatomite ;” on February 23rd, Mr. A.  Rollason, of 
Premier Gas Company, Nottingham, on ‘‘ ‘Mond’ Gas, its 
Production and Use ;” on March 9th, Mr. J. Gray Scott, A.L.E.E., 
borough electrical engineer of Leith, on ‘‘The ress of * Elec- 
trical Supply ;” and on March 23rd, Mr. Jas. B, Wyllie, A.M.1.C.E., 
on ** Glasgow’s Water ay wt The hon. secretary of the Society 
is Mr. Andrew Stewart, A.I.E.E., and the meetings are held within 
the Technical College in Bath-street. 


A Great TuNNEL.—The tunnel on the Great Northern 
Railway, Washington State, U.S.A., is nearly finished, ‘The 
St. Paul’s Pioneer says :— ylight is shining through James 
J. Hill’s big tunnel that burrows through the heart of 
the Cascade Mountains. Within forty-five days tracks will be 
laid and trains soon thereafter will be runni > ipa this, 
the second largest tunnel in the United States. e work of ex- 
cavating the tunnel began in January, 1897, so that its construction 
will have occupied three full years, It is 13,253ft. long, and its 
cost will not be far from 4,000,000 dols. Since the Great Northern 
road made connections with the Pacific Ocean, its trains have 
laboriously ascended and descended the Cascade Mountains by the 
“switch-back” system, which is slow, extremely expensive, and 
hard on rolling stock. There are probably not more than two or 
three tunnels in the world longer than the one just being finished. 
In the construction of the tunnel, which is just 53ft. over 24 miles 
in length, there was much ingenuity exercised. There were approxi- 
mately 800 men employed for nearly three whole years, —— cut 
the tunnel from both ends at once, and the through the 
solid rock averaged about 8ft. for every working day for each gang 
of workmen, "tt therefore required fifty men one working day to 
cut lft. of the tunnel. It is 23ft. high and 16ft. wide, and the 
entire interior is lined with cement, some of which was brought 
from Germany to use in the construction. The rocks that were 
blown from the big hole were ground into powder and mixed with 
the cement. Something new in the way of railroading in the West 
will be brought into requisition when the trains get to runni 
through the tunnel. The steam locomotives will not pass throug 
the bore, but an electric engine will pull the trains from one end to 


the other. This is made necessary on account of the coal smoke’ 


from the locomotive. The absence of a sufficient current of air 
would leave the tunnel perpetually filled with smoke that would be 
suffocating to ngers and trainmen alike. The tunnel was 
designed and built under the supervision of Chief Engineer John 
F. Stevens. The perfection of his design was shown by the 
accuracy of the work. After two gangs of labourers had been 
drilling and blasting toward each other from two sides of the 


mountain range for nearly three years there is a natural curiosity. 
as to how they would come together. So well was the work. 
ment was only about jin., while 


planned that the difference in ali 
the error in the grade was but 2}in, 
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BATTLESHIPS REMOVED FROM THE 
EFFECTIVE LIST. 

Txose who study the.operations of that indefatigable body 
the Navy —— are by now fairly used to the “death-trap ” 
cry—a “ death trap” being any battleship that loads its old 
guns at the muzzle. An old breech-loader is, of course, no 
whit more efficient, perhaps indeed less so. War experiences 
have exhibited a tendency on the part of muzzle-loaders to 
fire rammers at the enemy; old breech-loaders have before 
now shown a penchant for hurling their breeches into the 
gun’s crews behindthem. It isa choice of evils; but modern 
guns being breech-loaders, al] breech-loaders have a reputation. 

The real evil of the obsolete ironclads is an all round one— 
the good is that in war, uses for old ships are bound to occur. 
It is therefore a question of weighing pros and cons—the 
cons being : — 

(1) Cost of maintenance, &c., including the wasted time of 
many officers and men growing rusty in these “ soft billets” 
—an accentuation of an evil already present in our reserve 
squadron. 

(2) Deterioration in the value of their armour, owing to 
the prevailing custom of armouring nearly all new cruisers. 

(3) The practical impossibility of replacing their old main 
armament on account of the expense of altering the maga- 
zines, &c., to serve quick-firing guns. The guns can be put in 
—to serve them is the problem. 

These are the principal objections to keeping old ships on 
the list. 

The pros are :— 

(1) They help to swell the list of battleships built and build- 


50 75 


HYDRA CLASS 


ing—an item that impressed the man in the street, till the 
Navy League started thundering. 

(2) Great utility of such ships for inshore service against 
minor fortifications or to throw away more or less a la 
Merrimac. The Merrimac at Santiago was too easily sinkable 
to serve the intended purpose. 

(3) Asa last reserve if a big naval war annihilated all or 
most modern ships. 

The pricking of the bubble pro No. 1 probably just turned 
the scale. In addition, the weeding out of obsolete ships 
serves to distract attention from the ‘ Elswick scandal ’’—the 
refusal of the Admiralty to use the splendid resources of 
Elswick. Hdéwever, be that as it may, two of the Iron Duke 
class—the Invincible and Swiftsure—and an old coast-defence 
ship, Hydra, are now “ written off.” 

As these ships are so old that few, if any, naval annuals 
condescend to give plans of them, comparatively little is 
known about their armour. We give, therefore, plans of the 


IRON DUKE CLASS 


two discarded types. These are interesting as showing the 
ideas that obtained thirty years ago—ideas not so very 
different from modern ides, far less different, at any rate, than 
those of the middle period. 

The Invincible was built at Glasgow and launched in 186y. 
She is of 6010 tons displacement, 280ft. long by 54ft. beam, 
and a draught of 23ft. to 24ft. at the most—nearer 23ft. than 
24ft.—though exact figures are unattainable. She was built 
with a view to service in shallow waters, and was, when built, 
a second-class vessel, if not the “ armoured cruiser”’ of her day. 
Her iron armour is thus disposed :—Nine-foot belt, 8—4in. ; 
main-deck battery, 6in.; main-deck bulkheads, 4in.; upper- 
deck battery, 6in. ; upper-deck bulkheads, 4in. There is no 
protective deck, and the compartments are of simple and 
elementary type. She originally carried ten 12-ton Qin. 
muzzle-loaders, still on board. Four of these are in the 
upper and six in the lower battery. The other guns were 
four 64-ton muzzle-loaders, two forward and two aft. Six or 


eight (the number has varied) 4in. breech-loading guns re- 
placed these more than ten years ago. Small quick-firing 


guns have been added and replaced or taken away again 
during the years. The engines were made by Napier and with 
3300 indicated horse-power—800 nominal horse-power 
gave 11°6 knots, natural draught. She carries 500 tons of coal, 
supposed to be equal to 1580 miles at 10 knots. 

Originally she was full-rigged, then she became a barque. 
In 1882 she was Sir Beauchamp Seymour’s (Lord Alcester’s) 
flagship at the bombardment of Alexandria, where she lost six 
men wounded. Her armour was much dented, but never 
penetrated. Quite recently it was ordered that she should be 
fitted with military tops, but after she had been stripped for 
this purpose the order was countermanded, and topmasts 
fitted. This rig is shown in our plan. The bowsprit was 
removed altogether. 

It may be added in conclusion that she was one of the first 
twin-screw shipsin our navy. She cost about £240,000. 

The Swiftsure isa sister, but is sheathed and coppered, and 
displaces 6910 tons, drawing a good deal more water, whereas 
the original draught aft of the Invincible in her early days 
was only 224ft., though of course it is more now that extra 
fittings exist. She has but one screw, otherwise the descrip- 
tion of the Invincible applies to her. Her armament at 
present is eight 12-ton muzzle-loaders and two 6in. quick- 
tiring guns in the batteries, and eight 4in. breech-loaders dis- 
posed as in the plan of theclass. She stilJ has her old barque 
rig. 
The Swiftsure has one counterpart, the Triumph; the 
Invincible three, Audacious (now with military tops), Iron 
Duke (rigged as Invincible), and Vanguard (long ago sent to 
the bottom by the Iron Duke’s ram). In their time all were 
good ships except the Iron Duke, which was always an 
uncertain steerer. Their last service was about 1893, when 
the Swiftsure and Audacious were out for manceuvres, the 
former being then port guardship at Devonport. Sir E. J. 
Reed designed the type. 

The Hydra is one of four reduced Devastations that have 
seen no service since 1892 or thereabouts. Displacement, 
3560 tons; length, 225ft.; beam, 45ft.; mean draught, 
16ft. 4in.; indicated horse-power, 1200; maximum speed, 
about 9 knots. They could just keep station at 8 knots some 
few years ago. Engines by Elder. 

Guns: Four 18-ton muzzle-loaders and four 3-pounders. 
Armour (iron): Seven-foot belt, 8 — 5in.; flat deck on 
belt, 1}in.; redoubt, 9in.; turrets, 10in. This system oi 
armour, more thickness about the guns than at the water- 
line, is quite in accordance with modern ideas. She was 
built at Glasgow, and launched in 1871. Thisclass consists of 
are coast defence ships, and very poor sea boats. 


PREVENTING CONDENSATION ON WINDOWS. 


In our issue of 28rd February last we described the system 
employed by the Vapour Preventer Company for the preven- 
tion and clearing of steaming shop windows. | Since then 
certain modifications have been called for ; the company has, 
therefore, brought out another electric appliance requiring 
very trifling alterations to the windows, and in some cases nc 
alteration at all. This apparatus is made the exact length 
and shape of the window bottom, and is simply placed therein 
as near the glass as possible and then connected up with the 
main. Fig. 1 is a section of a shop window with the preventer 
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Figs. 1 and 2—VAPOUR PREVENTER 


so fitted. There is, however, a greater diversity in shop 
windows than the casual observer would imagine ; sometimes 
it is found that the stall-board is on a level with the bottom 
of the glass, or nearly so, in which case the apparatus is sunk 
in flush ag shown in Fig. 2, and rests in a trough so con- 
structed that the air can pass down into it and through the 
air passage at the bottom of the apparatus, as shown by the 
arrows, where it is warmed by the tubes and sent up through 
the gratings on to the window. More air can be admitted if 
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ELECTRIC VAPOUR PREVENTER 


necessary, as is frequently the case, through the bottom of the 
trough, or even through gratings outside the building. 

The apparatus consists of a wooden box about 5in. high by 
about 24in. wide; partitioned about every 16in. to give it 
rigidity. The side away from the window does not extend 
down to the bottom of the box, thus leaving a space for 
the air to enter as shown by the arrow in Fig. 3, which shows 
the apparatus in section. A small fillet of wood is fixed near 
the top of the box running the entire length for the purpose 
of carrying a cast iron grating. In order to prevent the wood 
from unduly heating, baffle plates of sheet iron or zinc are 


fixed to the inside of the box at certain intervals, the tops 
being fastened through the grating fillet and the bottom 
through asbestos washers, thus leaving a space between 
the baffles and the woodwork. Theelectric heating tubes are 
held in position by means of metal straps round their centres, 
the ends being sprung together and soldered to the baffle 
plates on the window side. The tubesare wrapped with mica 
before the straps are sprung on, completely fnsulating them 
from the baffles. The heat is obtained by means of these 
tubes, which are wound to give such resistance as to produce 
about 180 deg. Fah., and are pitched 5in. or 6in. apart, as 
shown in Figs. 4 and 5. Fig. 4 is an elevation of a piece of 
one end of a length of apparatus, part of the side being broken 
away to show the tubes in elevation, and Fig. 5 is the same in 
plan, some of the grating being removed to show them in 
plan. The tubes are of china, a. long by fin. diameter, 
with a Zin. hole axially. The winding is attached both at to 
and bottom of the tubes to short lengths of copper wire Fanta 
round them, the object of these copper wires being to connect 
the tubes in series. The end tubes are provided each with a 
terminal soldered to the copper wire. At the top of one end 
tube and at the bottom of the other end tube, the cable is 
brought in through the ends of the box and’connected to the 
terminals. One side of the box, its entire length, is screwed 
to the partitions and ends, in order that it may be readily 
removed for purposes of. inspection ; these tubes will keep 
warm for some time after the current is switched off. The 
offices of the Vapour Preventer Cormpany are at 68, Victoria- 
street, Westminster. 


LEWIS BOLT. 


A DEVICE for converting an ordinary bolt into a Lewis for 
imbedding in stone has been recently introduced by Ransome 
and Marshall, of Tithebarn-street, Liverpool. It consists of 


a block of cast iron rectangular in section, and tapered with 
several deep groves cut round it. It isembedded in the same 
manner as a jagged bolt and holds quite as firmly whilst 
obviating the necessity for special forging, and so on. It is 
made in several sizes, and is shown in the annexed cut. 


NEW ZEALAND RAILWAYS. 


Tue New Zealand railway report for the year ending 31st March 
last has been presented to Parliament by the Minister for Railways, 
the Hon. J. G. Ward, under date of the 17th August. The 
business for the year has exceeded all agro records, showing a 
net return of £571,533 after considerable reductions being made in 
passenger and goods rates. A reduction on agricultural produce 
rates to the extent of 20 per cent. was made last year, which was 

uivalent to a reduction of £44,234 on this class of traffic alone. 

ith a view to improving the train service, traffic superintendents 
have been appointed for each island. 

The Pintsch gas system for lighting the railway carriages 
continues to give satisfactory results. Five gas-making plants have 
been erected, seven travelling storeholders built, and 439 cars 
fitted up, at a cost of £33,450. 

In order to ensure greater safety and punctuality the Government 
has determined gradually to equip the whole of the rolling stock with 
the Westinghouse automatic continuous brake, and it has been 
decided to adopt the electric and ordinary staff systems for train 
working. Additions to rolling stock and additions and improve- 
ments to the lines and structures, at a cost of £247,544, have been 
made during the year. Passenger earnings have increased by 
£39,468 over those of the previous year, being an increase of 
8} per cent. in revenue and 10 per cent. in numbers carried. 
Goods and live-stock traffic amounted to 3,251,716 tons, producin 
a revenue of £1,040,383, being an increase of 507,274 tons an 
£112,689 over last year. This enormous increase is due to the 
bountiful harvest in the South Island, and the fact that the 
freight rates averaged 20 per cent. less than those ruling the 
previous year. 

The expenditure shows an increase of 1°54 per cent., being 
64°80 per cent. of the revenue, as against 63°26 per cent. for the 
previous year. 

The new system of classifying the working expenses, which is 
peculiar to these railways, is still adopted, and as a consequence 
the actual expenditure of the various branches cannot be arrived 
at. This is all the more noticeable when arrangements are being 
made among the railways of all the other Australian Colonies to 
have uniform schedules of expenditure. 

A comparison of the rolling stock on 3lst March, 1895, and 
31st March, 1900, -is shown as under :— 
81st March, 1895. 81st March, 1900. 


Locomotives 

Carri 577 
Brake vans +. 220 
Wagons 8264 .. 10,075 


The tractive power of the locomotives has been increased in the 
aggregate from 1,835,489 lb. to 2,407,279 lb. during the period 
named ; carriage accommodation from 17,455 to 22,090 seats, and 
carrying capacity of wagons from 50,861 to 63,778 tons. 

It has been decided to make reductions in rates and fares to the 
extent of £75,000 for the coming year. With this end in view a 
passenger rate scale has been adopted on the basis of 1d. per 
mile first class, and 1d. per mile second class, 

The Government are advised that in consequence of the great 
increase of business, and the altered conditions under which it is 
carried on, immediate steps are being taken to largely augment 
the carriage and wagon stock. ; 
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The following summary shows the result of the working for the 
year compared with the year 1899 :— 


1899. 1900. 
Cost of construction on lines open .. £16,404,076 .. £16,703,887 
Average cost permile.. .. .. .. £7,849 .. £7,916 
Total miles open for traffic .. .. 2,084 .. 2,104 


Average miles opened for the year 2,061 2, 

Grossearnings .. .. .. .. £1,469,665 £1,623,891 
Working expenses .. .. .. .. £929,787 .. £1,052,358 

Working expenses to earnings, per 
Earnings per average mile .. .. £718 .. £774 
Working expenses per avi tile £451 .. £502 
Net earnings per average mile... £262 .. £272 
ings pertrainmile'.. .. .. Ta, 7s. 9d. 
Working expenses per train mile .. 4s. Sid... 5s. 04d. 
Net pertrain mile .. .. 2s. 83d. 2s. 83d. 

Net earnings to capital invested, per 
Train mil es 4,187,893 

rs, exclusive of season 
Goods ton’ 2,624,059 8,127,874 
Locomotives 298... 304 
550 .. 577 
Wagons .. Siete 9,580 10,075 
Brake vans gate, anid 212 220 

The Railway Commissioners have adopted 1d. sections through- 


THE NEW AMERICAN l61n. GUN. 
: (From the Scientific American.) 

THE 16in. rifle is the first of a series of similar gigantic weapons 
which were proposed for the sea-coast defence of the United States, 
The Endicott rd, which took the whole subject of sea-coast 
defence into consideration a few years ago, came to the conclusion 
that eighteen of these enormous weapons should be made for the 
—— of New York. The board also recommended that ten 

6in. guns should be mounted at San Francisco, eight at Boston, 
and four at Hampton Roads. It is not likely that this policy will 
prevail; for the time being, however, and until others of like 
calibre be constructed, this gun remains the most powerful piece of 
ordnance extant. 

Guns of large calibre have been constructed in other countries, 
but a comparison shows how great is the ballastic superiority of the 
American gun over all others. Guns of the largest calibre ever 
built were the Italian gun with a calibre of 17°75in., the French 
gun of 16°5in. calibre, and the Armstrong, gun which is carried on 


68,000 Ib. The projectile of the gun will be 5ft. 4in. in length, 

and the penetration in steel at the muzzle corresponding to the 

energy given above is—De Marre’s formula normal impact— 

At our roneeh, Usenet J. P. Farley, of the Ordnance Corps, 
commanding the Watervliet Arsenal, New York, has furnished us 
data from B pea ape official records relating to the oil-and steam 
furnace and to the operation of the shrinkage of the guf jacket. 

‘* The oil and high-pressure steam shrinkage furnace for the 16in. 
gun consists of a vertical cylindrical 13in. fire-brick wall resting 
upon solid rock in the south-east corner of the shrinkage pit, the 
maximum depth of which is 60ft. Being upon the 30ft. level, and 
27ft. 9in. high, the top of the furnace is 2ft.8in. below the floor 
level. Fuel oil is supplied through a 3in. pipe from a 5000-gallon 
tank upon the hill, and enters the furnace through twenty burner 
opesines in five tiers of four burners each. The burner consists 
of an oil pipe enveloping a small steam pipe, with a small hole at 
the end of each pipe. The steam, issuing with high velocity 
through the small opening in the end of the pipe, carries the oil 
with it asa spray, thus supplying an exceedingly hot flame. The 
direction in which the burner points may be slightly varied by the 
bolts and nuts, a form of ball-and-socket joint of limited inmotion, 
To prevent the hoops being excessively heated where the flames 
would impinge, causing unequal expansion and even affecting 
injuriously the physical properties of the metal, a muttle or cylinder 
of fin. boiler steel surrounds the hoop to be heated, and prevents 
actual contact of the burning gases with it. 

“Operation of shrinkage of jacket.—To drill the workmen in 
handling the jacket, weighing about 74,000 1b., and especially to 
drill the crane men in the operation of lowering the jacket into 
place on the tube, which operation had to be directed from a 
position 70ft. below the crane cage, a wooden tube yin. less in 
diameter than the bore of the jacket when cold was constructed 
and placed in position in the shrinkage pit, and for a week two 
drills per day were held of the entire shrinkage operation. Finally, 
on March 28th, 1900, at 2.30 p.m., the jacket being in the furnace, 
the burners were started to heat it for shrinkage. The expansions 
were tried at eight different spots a number of times. During the 
following day it was allowed to soak in the furnace with inter- 
mittent heating during the following night, and on the morning of 
March 30th its seating on the tube was attempted, but without 
success ; and a week after the first attempt, on April 6th, 1900, at 
4.30 a.m., the furnace burners were again lighted to heat the 
jacket. During this heating the jacket was measured to determine 
its expansion three times, and on April 7th was successfully shrunk 
in place. This operation took the entire day. An examination 
commencing at 7.30 a.m. was completed and the jacket returned 
to the furnace by 8.30 for additional heating at the breech end. 
It was again removed at 10.30, being out of the furnace at 10.41, 
measured and in position over the tube at 11.05, centred and started 
to lower over the tube at 11.16, and in place at 11.23. Preparations 


elevated to 44 deg., and fired, its shell would have ed 8ft. 
higher than Mont Blanc, and its fall would have min the 
neighbourhood of Chamounix on the other Side of the range. 
This performance, great as it was, becomes positively insignificant 
compared with the capabilities of the new army gun. To show 
what it could accomplish, we have prepared the accompanyi 
range diagram. Ina map of New York and vicinity the gun is 
spposed to be set up at the Battery. With a radius of 20,978 
miles a circle is struck enclosing the territory that would be 
reached by the projectile of the huge weapon. Pointed to 
the north, the gun would throw its shells far beyond New 
Rochelle on the Sound, and Tuckahoe would be easily within range, 
as would be Hastings-on-the-Hudson. The circle enclosing its 
zone of fire would pass through Hempstead and Long Beach on 
Long Island, and its shells would pass far above Sandy Hook and 
fall half a mile beyond the Atlantic Highlands; Keyport and 
Perth Amboy would be open to attack, as would Westfield and 
Millburn in Jersey, while the residents at Orange could hear the 
huge projectiles roaring high overhead, to fall nearly seven miles 
distant in the valley beyond. Paterson would be within reach 
with four miles to spare, and ery pt a would be an easy mark. 
Adopting the method pursued by the German artillerists to give 
agraphic picture representative of the range, we have prepared 
the accompanying profile showing Pike’s Peak, Colorado, with 
Mont Blanc superposed above it, the combined height of the two 
mountains being 29,926ft. As the extreme height of the trajectory 
of the 16in. gun is 30,516ft., or above 5? miles, it will be seen that 
it would rise higher than the combined height of these two 
mountains by 590ft. On the base line of the profile are marked 
various well-known localities between a line on the battery to 
Hastings-on-the-Hudson, with the distance shown in miles, 


THE PARIS EXHIBITION: ITS LESSONS AND 
SUGGESTIONS FOR ENGINEERS. 


THE opening sessional meeting of the Manchester Association of 
Engineers, held on Saturday last, was devoted to a discussion of 
the lessons and suggestions for engineers to be gleaned from the 
Paris Exhibition, and several interesting short papers were con- 
tributed by members who had visited Paris, from which we take 
the following abstracts :— 

Mr. Henry Webb, discussing the metallurgical exhibits, re- 
marked that these were numerous and varied, and revealed the 
fact that other nations could do quite as well as ourselves, and 
would become increasingly een competitors in the markets of the 
world. 

Mr. Alfred Saxon described the stationary engines shown at the 
Exhibition, and remarked that this section might fairly be said to 
be the largest, most comprehensive, and cosmopolitan in the sta- 


the battleships Benbow and Sanspareil, of 16°25in. calibre. Not | 


one of these, however, can compare in point of energy and range 
with the 16in. gun, the manufacture of which is nearing completion 
at the Watervliet Arsenal gun factory, New York. 

The range and energy of the gun will, of course, vary with the 
quality and amount -of powder used. Constant experiment is 
resulting in the production of greatly improved smokeless powders, 
and the question of the actual performance of the gun can only be 
determined when the conditions of its triai tests are known. Ifa 
charge of powder made from the present army formula were used, 
the gun would require a powder charge of 576 lb. of smokeless 
powder, or if the old black powder were used, 1176 lb. would be 


METHOD OF BUILDING UP 16in. AMERICAN GUN 


had been so madé that water was applied to the muzzle end in less 
than one-half minute after the jacket was in place, and the applica- 
tion of water continued until 8.15 p.m., four water rings being used 
until about 4 p.m., the number of rings being then reduced to 
three, and during the last two hours of the cooling to two water 
rings. So much water was used during the cooling that by about 
4 p.m. the lower part of the shrinkage pit was filled with water to 
a depth of from 25ft. to 27ft., notwithstanding the fact that the 
pit was practically free from water when the operation was com- 
menced and the steam pump was running constantly. This pump 
continued to run even when submerged by as much as 6ft. of water, 
and soon after the number of water rings was reduced to three 


required. With a powder pressure in the chamber of bet 

37,000 Ib. and 38,000 Ib. to the square inch, it is estimated that the 
gun would throw a projectile weighing 2370 lb., with a muzzle 
velocity of 2300ft. per second and a muzzle energy of 88,000 foot- 
tons; but it is likely that by using a slower-burning powder, 
giving less initial pressure—these being the qualities constantly 
sought for in the manufacture of smokeless powders—the gun 
would develop even greater velocity and energy than this, with a 
relatively small increase in the chamber pressure. Even on the 
basis given above, however, this gun shows an enormous superiority 
to any of the large guns above mentioned. The Italian gun, for 
instance, throws a projectile weighing 2000 1b., with a muzzle 
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the capacity of the pump caused the water to fall rapidly.” 

a without the jacket weighs 102,000 lb., and the jacket 
76, 

The difference between the outside radius of the gun itself and 
the inside radius of the jacket after it was heated was only six one- 
hundredths (0°06) of an inch. It will be readily understood that 
to lift the huge mass of steel out of the furnace, swing it over the 
gun, and lower it accurately into position required the greatest 
care and good judgment. Any inequality in heating, the smallest 
fragment of an error in measurement, the slightest variation of 
alignment between the jacket and the tube in the pit, would .have 
ruined the work of many months of careful preparation ; for had 


HEIGHT OF PARABOLA, 54 MNES 
WEIGHT OF PROJECTILE 2.370 POS. 
POWDER CHARGE 576 POS 
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TRAJECTORY OF 18in. PROJECTILE 


velocity of 1700ft. per second and energy of only 40,000 foot- 
tons, an energy something less than one-half that of the new army 
gun ; the French gun projectile, weighing 1700 lb., with a muzzle 
velocity of 1700ft. per second, had a maximum energy of 36,000 
foot-tons; while the English gun projectile, weighing 1800 lb., 
with a muzzle velocity of 2100ft. per second, showed a total energy 
of 51,000 foot-tons. The maximum energy of the Italian gun was 
thus 45 per cent., the French gun 41 per cent., and the English 
gun 65 per cent. that of the Watervliet Arsenal gun. 

From the accompanying diagram, showing the method of 
assembling the gun, it will be seen that it does not differ 
materially, except in the proportion or distribution of its parts, 
from the average built-up army gun. It consists of a long inner 
tube, a heavy jacket extending from the breech to about 6ft. 
beyond the trunnions, the chase hoops extending from the jacket 
to the muzzle, and the jacket hoops enclosing the jacket and 
extending from the breech for about half the length of the gun. 
The length of the gun is 49ft. 2,%,in.; diameter of breech, 5ft.; of 
muzzle, 2ft. 4in.; and the bore is 16in. The total weight of the 
forgings of the gun as received from the steel works was 368,000 lb. 
The finished gun will weigh about 300,000 Ib., leaving the amount 
of steel removed from different parts during manufacture about 


this jacket, stuck fast upon its tube before it was in the correct 
position, it would have been a problem to puzzle‘over. 
Undoubtedly the most spectacular feature in.connection with 
this gun is its enormous range, which is estimated at about twenty- 
one miles, or to be exact, 20°978 miles. This theoretical range 
has been calculated by Major James M. Ingalls, Fifth United 
States Artillery, for many years instructor at the Artillery School 
for officers at Fort Monroe, Va, The firing table for this gun, 
prepared by Major Ingalls, shows that the above range is obtain- 
able with a muzzle velocity of 2300ft. per second, the necessary 
angle of elevation of the piece being 40 deg. The trajectory of 
the projectile shows that in ranging to 20°978 miles the shell 
would reach the maximum elevation of 30,516ft. This is enor- 
mously greater than the maximum range hitherto obtained by 
any other gun, which at present stands to the credit of a Krupp 
9°45in. gun, which was fired on the Meppen range, in the presence 
of the Emperor of Germany, on April 28th, 1892, The measured 
range was found to be 22,120 yards, or, — rg 124 miles. 
The greatest height reached by the Krupp shell in its flight was 
21,456ft., and the time occupied between the firing of the gun and 
the striking of the projectile was 70°2 seconds. It was pointed 
out that had this gun been placed at Pre St. Didier in the Alps, 


tionary engine class ever brought together, the grand total of the 
horse-power of the engines exhibited by the various countries, 
including France, Germany, Austria, Switzerland, Kngland, 
Belgium, Italy, Holland, and Russia, being about 50,000 indicated 
horse-power. Mr. Saxon then went on to give the results of his 
observations on the effect of the development of electricity, and 
its influence on the steam engine as illustrated by the various ex- 
hibits. In the direct generation of electricity from generators 
placed on the crank shaft, the number of revolutions in all types 
of engines had, he remarked, been considerably increased, with the 
result of the enclosing, or partial enclosing, of the principal moving 
parts. One of the most striking features in the horizontal type was 
the introduction of elaborate circular splash guards round the 
cranks and connecting-rod ends. The influence of speed had also 
caused the lubrication of the various parts of both horizontal and 
vertical engines to receive very considerable attention, and was 
also noticeable in the valves and the gear for working same, many 
ingenious arrangements being shown, but the type mostly in 
evidence was the well-known Sulzer, which worked excellently and 
noiselessly at high speeds. This would seem to be the most 
cosmopolitan type of valve in the whole Exhibition. Next in 
popularity was the Corliss ; in some cases a combination had been 
effected, but invariably he believed in such cases the Sulzer 
was used on the high - pressure or governing cylinder, and 
the Corliss on the low-pressure. One noticeable feature 
was the very limited use of the piston valve, and the almost uni- 
versal discarding of the slide valve. The engines generally were 
well and accurately finished, with one or two noticeable excep- 
tions, and great attention was paid to detail. If he had to come 
to a decision as to the engine that pleased him most, he should 
select one representing Belgium, although Switzerland was un- 
doubtedly close up ; perhaps the most striking exhibit was that of 
Germany, as represented in the Borsig engine. With regard to 
the lessons to be deduced from the Exhibition, the first thought 
that struck him was that English engineers were not behind-hand 
in the principles and ideas connected with steam engine practice 
but that they did not pay sufficient attention to details an 
finish, and the artistic design was very much lacking in their 
productions. They must recognise that the development of elec- 
tricity must displace their present arrangements of 
gearing, and prepared to adapt themselves to this new con- 
dition of things. High speeds were inevitable, and better design 
and workmanship would be absolutely necessary. Further, 
technical education wus necessary for the — as well as the 
employé. The foreigner was, generally speaking, better educated 
and more artistic, and consequently appreciated to the fullest 
extent the influence the perfection of details had upon the complete 
machine. English engineers might with advantage take up the 
Sulzer valve and gear. Steam-jacketing and superheating were 
worthy of more attention. More expensive engines—which the 
continental type seemed to be—would be sought after by their 
customers, especially if the high price of fuel was maintained. 
They must not hesitate to copy the best designs of any country, if 
they could not design anything better of an original character 
themselves; In conclusion, he would say that English engineers 
must obtain more capital for the development of their business, 
and—at any rate those who carried on an export trade—must be to 
the front in the exhibitions of the world. No doubt it would be 
urged the English Government did not give the encouragements 
to their exhibitions that other Governments did ; but for all that 
the English engineer must not consider himself too busy, or be too 
indifferent, to enter into healthy competition with foreign engi- 
neers for the markets of the world. 

Mr. Samuel Dixon contributed a paper on the machine tools at 
the Exhibition. In no branch of engineering did he think there 
was a more general or international display than in that of 
machine tools, there being typical exhibits from France, Germany, 
England, America, Austria, Switzerland, Sweden, Italy, and 
Russia. Comparing it with the two previous exhibitions at Paris, 
one was first struck with the very great advance made in every 
country—particularly in the last ten years—both in the design and 
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construction of machine tools. Another prominent feature was 
the seemingly high quality of the workmanship—so far as could 
be judged from inspection—throughout almost all the as 
exhibits. There was ample evidence that high mechanical skill 
was not the monopoly of any one firm or country. ere was 
also much greater evidence of the true application of sound 
workmanship to strict utilitarian purposes, and a remarkable 
diminution of displays merely for the acme of ornament. Again 
there was an absence of the attempt formerly made by some firms 
to show evidence of extreme refinement in some parts of ma- 
chine construction where it was quite unnecessary. Mr. Dixon 
then briefly dealt with the exhibits, both in the way of ma- 
chines for general engineering workshops, and special machine 
tools. Amongst general machine tools there was a somewhat 
remarkable absence of planing machines, and of those exhibited, 
not excepting the American, there was not one at all equal 
to the best English planers, though unfortunately there was 
not one of the latter exhibited. Amongst the slotting machines 
there was nothing new, and in shaping machines, on one large 
American stand there was an amusing copy of a Whitworth shap- 
ing machine, not one as made to-day, but as made and illustrated 
thirty years ago. In boring machines there was one fine machine for 
boring and milling large engine cylinders up to 6ft. or 7ft. diameter, 
and similar work. In drilling machines there were many evidences 
of improvement, particularly among radials. In milling machines, 
not only for light manufacturing purposes, but for heavy engineer- 
ing work, there were many g examples, and strong evidence of 
the development of milling, lending itself as it did with great 
advantage to the machining of objects formerly done on planing, 
slotting, and shaping machines. Amongst the machines for light 
manufacturing purposes the Americans showed to advantage, but 
in heavy machines for general engineering work the best examples 
were undoubtedly to be found in the English, German, and French 
sections. Among boring and turning milis there was an extensive 
display in the French, English, and American sections. In screwing 
machines for bolts and ves a where the display was mainly between 
the English and American sections, the English more than held the 
lead, and in steam hammers English makers were well in front. 
Among the truly automatic machines as distinct from machines 
with the usual self-acting motions, there was a fine display, and 
here, again, in a field which was once claimed as _peculiarl 
American, the best machines for engineering. work were of Englis 
construction. Reference might also be made to the remarkable 
exhibit of tool steel by the American Bethlehem Company, which 
allowed of stiff steel forgings being turned at a cutting speed of 
140ft. per minute, or seven times quicker than the present rate. 
This will doubtless have a considerable influence on the construc- 
tion of machine tools in the near future. Of the great family of 
special machine tools, such as were so largely made by 
leading English firms, there were but few examples, 
as such machines were not suitable for exhibitions. Re- 
viewing the , Exhibition as a whole, it was evident that 
the important = which machine tools played in the produc- 
tive capacity of a nation was becoming much more generally 
recognised, and engineers were becoming more alive to the 
necessity of putting down only the very best. This did not of 
necessity mean the most elaborate machines, for among many 
machines shown this elaboration of mechanism had been carried 
to an inordinate degree. There was evidence, he thought, of a 
reaction against this elaboration and attempt to muke each 
machine do everything, and ‘he best-established English and 
European practice of having mo:t machines specially designed for 
the perticular manufacture was coming into more general favour, 
and its importance appreciated. In the future, he thought, 
English makers would continue to have strong German competition 
to meet in European and even Colonial markets even more than 
in the past, and more than that of any other country, not except- 
ing America, but of the Englishman’s capacity to hold his own 
there was not the slightest doubt. 

Mr. Joseph Nasmith closed with a contribution dealing with the 
textile machinery exhibits, in which he remarked the English 
section was disappointing, first, because it was far too small to 
represent the industry , and secondly, that the machinery exhibited 
varied very little generally from the machines shown at the Jubilee 
Exhibition. There was, however, one decided novelty shown b; 
Brooks and Doxey-in the form of a new spinning frame, in whic 
what he considered a successful attempt had been made to spin on 
the bare spindle. 

Further discussion on the subject was adjourned to a special 
meeting to be held on November 3rd. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Hydraulic dredgers for New York.—Two large twin-screw hopper 
dredgers are now being built for deepening the channels in New 
York Harbour. They have steel hulls 300ft. long, 52}ft. beam, 
and 25ft. deep. The decks have no sheer, but the skin plating is 
given a rise of about 18in. towards each end. The vessels have a 
loaded displacement of 7000 tons, with hopper capacity of 2800 
cubic yards, and the service speed is to be 10 miles an hour. The 
hoppers occupy 125ft. of the middle of the hull, six on either side 
of the well for the suction pipe ; of these, four are 20ft. by 18ft. 
and two 224ft. by 18ft. The main pump is a 48in. centrifugal 
pump, with a capacity of 75,000 gallons per minute, working 
against a resistance equal to 40ft. head. It is driven by two hori- 
zontal, tandem, compound condensing engines, with cylinders 
l7in. by 36in. and 30in. by 36in. A compound condensing duplex 
pump, with steam cylinders 1Sin. and 30in. diameter, and water 
cylinders 24in., all 24in, stroke, actuates the hydraulic jets on the 
mouth of the suction pipe, and in the valves or doors of the 
hoppers. Another duplex pump, with water cylinders 6in. by 
18in , capable of working against a pressure of 1000 lb., supplies 
power for working the hydraulic cylinders of the discharge valve 
and the hoist for the suction pi Aft of the hoppers is the 
boiler-room, with two Scotch boilers 14ft. by 12ft., working at 
180 lb. They have the Ellis-Eaves induced draught system, and 
there is one funnel. The two propelling engines are triple-expan- 
sion, with cylinders 18in., 28in., and 45in. diameter, and 30in. 
stroke. The men’s quarters are forward, and have iron bedsteads 
instead of berths. The officers’ quarters are in a deck-honse 
behind the foremast, and the engineers, Government inspectors, 
&c., are berthed aft. The hinged suction pipe is raised and lowered 
by wire cables on grooved drums, and when in service its mouth 
is buried in the sand, water jets breaking up the sand, and the 
vessel advancing at about 25ft. or 30ft. per minute. When ready 
to dump, the water jets in the hoppers stir up the sand packed in 
the bottom, so as to make it easier to raise the valves or doors. 

re machinery.—The enormous development of iron ore 
mining in Minnesota has led to the introduction of special 
methods of handling the material, so as to reduce the cost of 
handling to the lowest possible figure. One of the recent applica- 
tions of machinery is for the combined excavation and rate of 
the ore direct upon the minecars, The principle is that of a ladder 
or bucket dredge, the ladder frame being mounted on trunnions on 
heavy bed-plates carried by the car or wagon. Between the side 
frames of the bed and under the ladder frame is a compressed-air 
engine or an electric motor which drives the chain of buckets. The 
chain carries buckets and pans alternatcly, the first cutting and 
conveying, and the latter conveying much of the material which 
falls in excavating. From the upper end of the ladder frame the 
material is discharged into railway cars, is machine is now in use 
at a mine which is worked by open cuttings, the ore extendi 
almost to the surface. At the ore docks of the Illinois Stee 
Company the ore is unloaded by a development of the whip-and- 
bucket system. A series of shear legs, mounted on pivots or 
journals, are placed along the edge of the dock, with a pulley at the 

ead of each, and a line of rails laid up to the legs. Aniron bucket 


is suspended from each. The steamer or “‘ whaleback” barge is 
brought alongside, so that the a of the shears coincides with 
the hatches. The shears are operated in two groups of about eight 
or ten each. Ata signal, the whole eight or ten shears fall forward 
over the vessel and the buckets drop into the hold, where they are 
rapidly filled by a gang of shovellers. In a few seconds, at another 
signal, the buckets are hoisted and the shears rise to a vertical 
position simultaneously, this latter movement causing the buckets 
to swing in between the | where they are —_ and dumped 
by men, who then swing the bucket out again. e whole opera- 
tions proceed with surprising rapidity and spontaneity, like 
clockwork. 

Portland cement forks.—The new Whitehall Works in Pennsyl- 
vania are of considerable size, having twenty rotary kilns, while 
the motive power throughout is electricity. The cement rock is 
brought from a quarry 300ft. distant in steel wagons of three 
cubic yards capacity, which are attached to a continuous cable 
railway operated by a 25 horse-power motor. The cement rock 
and limestone are dumped into four McCully crushers, 30ft. above 
the ground level, the output being discharged by gravity into the 
brick bins for the ground raw material. This raw material is 
weighed out in the required proportions and carried by wheel- 
barrows to an elevator, which carries it to the six driers, whence a 
belt conveyor, inclined 30 deg, carries it up to six Krupp ball- 
and-tube mills. From these the ground raw materials to the 
kilns. From the clinker pits, the burned clinker is carried by con- 
veyors to Krupp ball mills and tube mills, the equipment of the 
finishing mill thes practically identical with that of the raw 
material mill. In the main engine-room are two 700 horse-power 
Corliss engines, with cylinders 22in. by 42in. and 36in. by 42in., 
running at 75 revolutions, Each engine is belted to a counter- 
shaft to which two dynamos of 250 kilowatts are connected by 
compression couplings. There is also a 900 horse-power single- 
cylinder engine driving two dynamos of 350 kilowatts in another 
building. These larger machines run at 500 revolutions, and the 
other four at 540 revolutions, all generating direct current at 250 
volts. In the raw material and finishing mills are seven motors of 
250 horse-power, each driving two ball mills and two tube mills, or 
two batteries of ball and tube mills, by means of belting. Each 
of the two kiln-rooms is supplied with power by a 250 horse-power 
motor. A separate plant supplies current for 1200 incandescent 
and 30 arc lights. Steam is supplied by eight Stirling water-tube 
boilers. The finished cement is stored in a stock house 400ft. by 
80ft., with ten bins 53ft. by 14ft. and 24ft. high. 

Hydraulic embankment.—An addition to the many electric tram- 
pi, te nag Brooklyn and the seashore resorts is now being built 
to kaway Beach, and will be a double-track line on its own 
land, having a driveway parallel with the tracks. It will be seven 
miles long, and for a great part of the distance will traverse the 
salt marshes and water channels between the mainland and Rock- 
away, which is almost an island. To cross the navigable and 
other channels there will be over two miles of pile trestle with two 
drawbridges. The marshes are crossed by an embankment 70ft. 
wide and 5ft. above high-water level. The marsh has about 15ft. 
of mud, underlaid by coarse white sand. To build the embank- 
ment a suction dredge is used, discharging the material between 
walls built up of turf, being about 6ft. high, 6ft. wide at the 
bottom, and 2ft. on top. Above these are removable wooden walls 
or sidings, which are removed when the bank is consolidated. The 
embankment is first built of mud, and then covered with several 
feet of sand taken from the greater depth. It is built to a height 
of 9ft., and in a few days setiles to a permanent height of about 
5ft., the water flowing out through the turf walls. Its weight has 
caused considerable upheaval of the surface of the marsh. The 
dredge has a wooden hull, with a 15in. centrifugal pump driven by 
ropes from a Westinghouse engine of 350 horse-power. Three 
winding engines control the suction pipe, the boom pivot, and the 
anchor cables by which the dredge is moved ahead and laterally. 
The vacuum of the suction side is 16in. to 20in., and the pressure 
on the discharge side is 15 lb. to 301b. The pump can carry 30 per 
cent. of solid matter, and discharge 5000 gallons per minute ata 
distance of 1100ft., with a raise of 20ft. It has filled 16,000 

ards at a distance of 400ft. to 600ft. in thirty-two working 

ours. In all, about 2,000,000 yards will be dredged. The 
discharge pipe is floated partly on groups of oil barrels lashed to 
frames. Some of the material is pumped into railway wagons and 
used for work at a distance from the dredge. 


AUSTRALIAN NOTES. 


(From our own Correspondent.) 
Sypvey, Sept. Ist. 

IN consequence of the Government resumption of the private 
wharves along the shores of Darling Harbour, the Government now 
controls almost all the wharves in bei It has been decided to 
form a Harbour Trust for the management of same. A Bill on the 
subject is now before Parliament, in which it is decided to appoint 
three Commissioners, The president, who is to be a professional 
man, is to receive £2000 per annum, the other two are to receive 
£1000 per annum each. In addition to having the entire manage- 
ment of the shipping the Commissioners will have the carrying out 
of the work of re-modelling and rebuilding of all the wharves that 
have been taken over from private owners. 

Owing, no doubt, to the successful trials on the warships of the 
British Navy with Westport, N.Z., coal, inquiries have been made 
by the Cape railway authorities for the supply of that coal ; an 
inquiry has also been made from the Indian Government for 
delivery at Bombay or Muscat. There has been quite a block 
with the shipping at Newcastle so great has been the demand for 
coal, a number of ships going to the China stations. 

From representations made to Mr. Chamberlain, it has been 
decided tbat in the future all the mail steamers will make Free- 
mantle the port of call in West Australia, instead of Albany as 
heretofore. Strong objections were made by the authorities in 
New South Wales and Victoria on the delay in the delivery of the 
mails that this change will occasion. At the present rates the 
annual cost of the special train service from Adelaide which the 
delay will cause will run up to £35,900. 

A new steamship service, subsidised by the United States 
Government, has been inaugurated between San Francisco and 
Sydney, under the title of the Oceanic Steamship (‘ompany. The 
new steamers have been built by Cramp, of Philadelphia, and it is 
the intention of the company to place this service on the same 
basis as the Atlantic, giving greatly reduced time in passage, more 
frequent service, and — facilities in passengers and freight. 
The new steamers are to have a speed of not less than 17 knots 

rhour. The first steamer will leave San Francisco on October 

Ist, to be followed by others about every twenty-one days, and 
they will call at Auckland, N.Z., to and from felons. 

It is the intention of the Railway Commissioners to increase 
considerably the electrical and steam plant to cope with the in- 
creased working of the electrical tramways. Contracts have been 
entered into for the supply of the following additional plant :— 
Twenty-two Babcock and Wilcox water-tube boilers of 250 horse- 
— nominal each ; three engines of the E. P. Allis type, each 

horse-power, with generators rated at 1500 kilowatts each. 
These generators are to furnish three-phase currents at 6600 volts, 
and will be of the General Electric Company’s make. The present 
— in operation for working the Sydney trams is equal to 5000 
orse- power, 

In the report of the general manager, Mr. F. Back, on the 
working of the Tasmanian railways for the year ending Decem- 
ber 31st last, the following lines earned more than their workin; 
expenses, viz., Main line, £12,201 ; Western line, £16,025 ; Fingal 
line, £2234 ; Scottsdale line, £2868 ; West Coast, £10,014. The 
pe earned less than their working expenses :—Parattah 
and Oatlands, £374; Derwent Valley, ; Chudleigh, £784; 


‘véley, £978 ; Sorell, £312. Thus it will be seen that the profit 


on those lines which paid more than working expenses was 
£43,342, and the loss on those lines which paid less than ee 
expenses was £2981, leaving a net profit on the year’s working o 
£40,360, being an increase of £3359 on that of the previous year. 
Expenses on all lines have increased by very extensive renewals 
and repairs, which were allowed to stand over during the time of 
depression, but it'is anticipated that these will be completed by 
the end of the year 1900. The impossibility of lighting carriages 
satisfactorily with oil has led to the, recommendation of the adop- 
tion of Stone’s system of electric lighting on the through trains. 
The following summary ere the position of the railway system 
at the end of the year 1899, compared with the previous year :— 
Year ended Year ended 


8ist Dec., ist, Dec., 
1899. 1898. 
Total cost of construction. . £ 8,604,222 .. 3,585,040 
Average cost permileopen .. .. 8, 8,189 
verage miles wor! uring the year 
Working expenses be fie & 152,79 . 141,179 
Profiton working.. .. .. .. .. & 40, “4 87,001 
Percentage of es on working .. .. 1-ll .. 1-03 
Percentage of working expenses 
Gross earnings per mile worked . 
Working expenses per mile worked £ 343 31 
Gross earnings per train mile .. 4s. 9-50d. 4s. 8-17d. 
Working expenses per train mile 8s. 9-49d. .. 3s. 8+ 
Number of passengers carried... 640,587 . 617,643 
Goods carried, tons .. .. .. 812,446 . 235,096 
761,309 
Average distance each ton was carried, 
verage receipts per ton per mile.. .. 1-89d. .. -8ld. 
Brake vans and other vehicles .. .. ee 112 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE demand for manufactured iron does not seem to have 

suffered from the refusal of the marked bar houses to reduce their 

basis price. t iron continues, indeed, in satisfactory call at 
£11 10s., with the usual 12s. 6d. extra for the Round Oak brand. 

The ‘‘list” houses are understood also to be getting the £10 15s. 

which they were still asking on ’Change in Dimingkem to-day— 

Thursday—for their second-grade bars. The demand for common 

unmarked iron does not appear to improve as much as 

might have been expected after the reduction of £1 per ton 
recently declared. Makers, however, are holding to the new 
£9 15s. quotation as much as possible, but they report consider- 
able competition from Scotland, North Staffordshire, and also 

from various kinds of American material which is being tried as a 

substitute for English-made unmarked bars. The Galvanised 

Iron Trade Association at their quarterly meeting reported 

trade moderate, and decided to make no alteration in quota- 

tions, which remain £12 10s. to £13 for 24 gauge, f.o.b. Liver- 
pool, Black sheets are in better demand on home account 
than recently, and makers quote singles £9 2s. 6d. to £9 7s. 6d., 
doubles £9 5s. to £9 10s., and trebles £9 17s. 6d. to £10 2s. 6d. 

It was reported on ——— that the Earl of ery in co-operation 

with the Brymbo Steel Works, has purchased the rights of the 

American Bertrand Thiel open-hearth steel process for England, 

and that it is to be introduced intothe Earl’s Round Oak Works. The 

managing director of these works is now on a visit to America, and 
will visit the principal ironworks there. 
Steel this afternoon was quoted as follows :—Bessemer billets, 
£6 10s. to £6 15s.; best Siemens ditto, £6 15s. to £7 ; mild steel 
£9 2s. 6d. to £9 10s.; steel plates, £8 10s. to £9 10s.; steel 
girders, £3 5s. to £8 10s.; and steel angles, £8 5s. to £8 15s. 
Orders booked verbally at the quarterly meeting have this week been 
confirmed by letter, and a fair amount of business is found to have re- 
sulted from that gathering. A feature of the opening of the new 
quarter is the lowness of pig iron stocks in the hands both of makers 
and consumers, Northampton and Leicestershire surts are quoted 
62s. 6d. to.63s. 6d.; Derbyshire, 63s. 6d. to 64s. 6d.; and North 
Staffordshire, 65s. to 67s. 6d. So short are some of the finished 
ironworks in South Staffordshire of pig iron lies that they 
have been telegraphing to the Northampton an rbyshire fur- 
naces urging immediate delivery. South Staffordshire cinder forge 
pig is quoted 60s. to 62s. 6d.; part-mine, 62s. 6d. to 65s.; ordinary 
all-mine, 70s. to 77s. 6d. Corsumers have waited as long as they 
can before renewing, and are now obliged to come into the market, 
and this has checked to some extent the weakness which was 
beginning to appear in this department. Superior all-mine is 
— 90s. to 95s., and foundry 100s., whilst cold blast commands 


A moderate business is being done in copper, though just at 
present sellers appear to be more numerous than buyers. Ameri- 
can supplies continue scarce. Stocks in England and France on 
the 15th were 22,993 tons, against 23,183 tons a fortnight 
previous. Latest transactions have been on the basis of cash, 
£72 2s, 6d. to £71 16s. 3d. to £71 17s. 6d.; November, £72 to 
£72 1s. 3d.; and three months, £72 7s. 6d. to £72 11s. 3d. 

With respect to the trade doing with the United States from the 
Birmingham consular districts for the Michaelmas quarter, the 
following items are noteworthy among exports :—Steel tubes, value 
£1103 11s. 5d.; anvils, £709 13s. 11d.; chains, £620 14s. 9d.; and 
hoes, £473 15s, 4d. 

Bridge-building firmsin the Midlands are much interested in the 
announcement just made that the Secretary of State for Foreign 
Affairs has received a despatch from her Majesty’s Consul-General 
at Christiania, stating that tenders are invited by the Norwegian 
State Railways Administration for the supply of twenty-four 
bridges and subways. Further particulars are expected, and when 
received may be examined on personal application at the Com- 
mercial Department of the Foreign-office, any day between the 
hours of 11 a.m. and 5 p.m. 

£ome of the engineers in this district have before them the 
Blue-book just issued containing a review of the trade of British 
India for the twelve months ended March 31st last. The importa- 
tions of machinery and mill work reached a value of only 
2,500,000 rupees, which is about 17 per cent. below the total of the 
preceding year. This reduction is ascribed mainly to the depressed 
condition of the cotton-spinning industry in Bombay and Bengal. 
A small decline in imports of railway material is attributed to the 
difficulty cf obtaining the execution of orders in British work- 
shops, which were occupied beyond their capacity of output. The 
reduction was in rails and sleepers. In imports of railway 
carriages and trucks there was an increase of more than 50 per 
cent. necessitated by the urgent requirements of the lines for 
more rolling stock. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—A general absence of business of any moment 
coming forward was again reported on Tuesday’s Manchester Iron 
Exchange, with the inevitable accompaniment of a continued 
steadily-weakening market. <A fair weight of trade is passing 
through in small quantities for immediate or pressing requirements, 
but very few new contracts of any bas org are being placed, and 
makers and manufacturers, particularly the latter, are rapidly 
approaching the position when they will ey have exhausted 
the orders on their books, and, to keep going, will be compelled to 
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depend mainly upon such hand-to-mouth Len gp, | a3 may come 
forward. For pig iron, prices, taking them all through, are 
easier. Local makers quote about 75s., less 24, for No. 3 foundry, 
delivered Manchester ; Lincolnshire makers still hold to 70s. 6d. 
net, but merchants, in anticipation of an early reduction, are in 
some instances quoting about 2s. under this figure, with ordi 

Derbyshire brands scarcely averaging more than 70s. to 71s, net. 
Forge qualities, in which there is practically little or no buying 
going on, have been reduced about 1s. per ton, Lancashire makers 
now quoting 67s. to 67s. 6d., less 24, and Lincolnshire 65s. 2d. net, 
with Derbyshire to be bought at about 64s. 6d. to 65s, net, 
delivered Warrington. Middlesbrough iron continues to ease down 
steadily, 76s. 10d. to 77s. 4d. net representing about the full 
average figures for delivery by rail Manchester. Scotch iron has 
also receded slightly, linton and Glengarnock averaging 
about 75s. 6d. to 76s. net delivered Manchester docks. 
So far as American pig iron is concerned, the situation 
is difficult to gauge. rrivals are comi to hand this 
month, but. these are mostly already sold, and there is a good 
deal of uncertainty as to what quantities may follow, owing 
to the continued difficulty of obtaining anything like workable 
freights. The prices quoted, however, are undoubtedly tending 
downwards, and for November and December deliveries there are 
sellers who would readily book at about 65s. 6d. to 66s. net at 
py although some special brands are still quoted about 68s. 


The state of the finished iron trade just now is anything but 
satisfactory. Beyond occasional specifications for immediate 
requirements, most Lancashire forge proprietors report little or 
nothing in the way of new business coming forward, and in some 
of the heavier descriptions of finished iron the orders on their 
books are not more than sufficient to carry them over the present 
month. _ Unless, therefore, some very decided improvement sets 
in, of which there is at — no prospect, a partial stoppage of 
forges before long would seem to be inevitable. Under these 
circumstances there were last week confident rumours on Change 
of a further official reduction in prices, but at a meeting held in 
Manchester on Tuesday the Lancashire makers decided that at 
present no alteration should be made in the list basis, which 
remains at £9 10s. for Lancashire bars, and £9 15s. for North 
Staffordshire qualities, with hoops £9 17s. 6d. for random to 
£10 2s. 6d. for special cut lengths, delivered Manchester district, 
and 2s. 6d. less for shipment, 

In all branches of the steel trade business still drags on very 
slowly, with prices extremely irregular, and for the most part 
governed almost entirely by the special character of any orders 
that come forward. Hematites can only be quoted nominally as 

ing from about 90s. to 92s, 6d., less 25, for No. 3 foundry ; 
1 made billets from about £6 net ; steel bars £9 and £9 2s. 6d. 
upwards ; with the Association list rates for boiler plates remaining 
at £10 5s., less 24, delivered Manchester district, but outside 
makers quoting considerably under these figures to secure business. 

What is regarded as an attempt on the part of the railway 
companies to impose an altogether unjustifiable extra charge on 
iron passing through the Lancashire ports, has been the subject 
of some very sarcastic criticisms by some of the leading merchants 
attending the Manchester Exchange. During the past week a circular 
has been sent out from the London and North-Western Rxilway Com- 
pany’s District Traffic Superintendent's office at Garston docks, in- 
timating that ithad beenagreed iy variousrailway and canalcom- 
— at Liverpool, Birkenhead, Ellesmere Port, Runcorn, Preston 

rook, Garston, Widnes, Fleetwood, Morecambe, Connah’s Quay, 
and Saltney, that the following charges should be made on pig 
iron: — Putting into store, 3d. per ton; loading up, store 
to wagon, 8d. per ton ; rent, in open, 2d. per ton per week, or any 
portion of a week, and that these charges would be put into opera- 
tion at Garston and Widnes docks from the Ist prox. Itis asserted 
that if this extra charge of 2d. per ton per week for the storage of 
pig iron is carried into effect, it will mean the entire dislocation, {or 
possibly annihilation, of the Scotch and hematite trade, through the 
above ports, and the leading merchants who do a large trade from 
the Lancashire ports have so strongly protested against this new 
imposition by the railway companies, that for the present the notice 
has been practically withdrawn, with the intimation that the extra 
charges will not be enforced until similar circulars are sent out by 
other railway companies. It is considered doubtful whether any- 
thing further will be heard of the matter, but there is the strongest 
determination on the part of the trade here to resist to the utmost 
what is described as an altogether extortionate charge, for which 
the railway companies render no real service whatever. 

I hear of fairly large orders coming on the market for locomo- 
tives, these numbering upwards of engines of various com- 
panies both at home and in the Colonies, whilst there are also im- 
portant orders coming forward for railway plant generally. This 
rush of orders is placing locomotive builders again in a very 
difficult position, and it would seem not improbable that a con- 
siderable weight of work may have to be sent elsewhere, owing to 
the inability of English makers to guarantee anything like early 
completion of contracts. With regard to other sections of 
engineering the position remains much as [ have reported of late. 
The monthly returns of the trade unions indicate that there is.no 
appreciable falling off so far as present employment is concerned. 

e Steam ea ag Makers’ Society reports only 4 per cent. of the 
total membership on donation, and practically a clear book locally, 
whilst the Machine Workers’ Association has less than 14 per cent. 
of the total, and — 14 per cent. of the Manchester membershi 
receiving out-of-work benefit, and at Wigan, Hyde, Liverpool, 
Preston, Crewe, Birkenhead, Horwich, and Ashton, this organisa- 
tion has no members on trade donation. 

In connection with the opening of the winter session of the 
Manchester Association of Engineers on Saturday last a numerous 
party of members, by the courtesy of Beyer, Peacock, and 
Co., Limited, visited their well-known locomotive works at Gorton. 
The afternoon was spent in going round the various shops, the 
excellent arrangement of which was a matter of most favourable 
comment. Amongst the large amount of work in hand the 
members had an see of inspecting a portion of the thirty- 
five engines that are being built for New South Wales, which are 
the largest that have so far been turned out in this country, the 
engines themselves weighing 77 tons, and with tender the total 
weight is over 100 tons. In connection with this order it was 
remarked by one of the officials that the first six engines supplied 
to New South Wales were built by Beyer and Peacock. The next 
small order was lost in competition, but the present order for 
thirty-five engines had been sent to them without competition, 
which might be taken as indicating that the New South Wales 
Government had had quite enough of sending elsewhere for their 
locomotives, 

In the coal trade of this district, although prices generally are 
well maintained, and in some quarters there is even talk of the 
possibility of a further advance before the close of the year, the 
position on the whole is scarcely so strong as it has been. Lanca- 
shire collieries are not accumulating stocks of any moment, but 
there are evidently excessive supplies in some of the surrounding 
districts, particularly of engine fuel, and the result is that while 
Lancashire coalowners still hold to their official basis rates 
supplies are being sent in from outside district at lower prices, 
and consumers are buying at considerably under the rates 
quoted at the Lancashire collieries, So far, however, 
local collieries state that th have still no difficulty in 
moving away practically the whole of their output, the quantity 
going into stock being of comparatively trifling weight. For 

ouse-fire coals a steady demand still comes forward, and collieries 
have practically nothing like the ordinary stocks that are usually 
accumulated for winter requirements, with prices firm at full list 
rates, and if the be rota of the leading collieries in the Man- 
chester district could be secured—which would, however, seem to 
be more than doubtful—some of the West Lancashire collieries 
would be prepared to put on a further advance of 1s, 8d. with the 
close of the present month. 


With regard to the lower qualities of round coal, the outlook is 
perhaps not quite so satisfactory, as there is a prospect of les- 
sened uirements for ironmaking purposes, owing to the pro- 
bability that many of the Lancashire forges will before long have 
either to go on short time or resort to a partial stoppage of work. 
The shipping demand, however, continues fairly good, and is 
taking off any surplus supplies that collieries may have to offer 
at the ports, and Poy prices on inland sales are steady on the 
basis of about 12s. 6d. to 13s, for ordinary steam and forge coal. 

Of engine fuel there is a continued surplus on the market, 
chiefly, however, from outside districts, very few Lancashire 
collieries having any great amount of slack on hand. Local pit 
quotations are still maintained at about 10s. 6d. to 11s. for best 
sorts, with common slack obtainable at 8s. 6d, to 9s., but on slack 
coming in from Derbyshire, Staffordshire, and Yorkshire, prices 
are cut very low, enabling buyers to place orders for — 
a at figures considerably below those ruling at Lancashi 
collieries. 


The shipping trade is generally active, and good prices are still 
being got for from 16s, to 16s. 6d. 


elivery were ports, ra 

for ordinary steam coal, at Garston docks or High Level, Liver- 

. to about 17s. 6d. and 183, for the better qualities suitable for 
0 


use-fire pu 

Good ienndey cokes continue in fairly brisk uest at late 
rates, but furnace sorts meet with only a moderate demand, and 
rather lower 2 ay are here and there quoted to secure orders. 

Barrow.—There is a much weaker tone in the hematite pig iron 
trade this week, and makers have at length felt the influence of 
the depression caused by the low range of warrant prices which 
have been quoted during the past few weeks, and warrant iron in 
turn has been further depressed in consequence, as shown by the 
further clearance of 2361 tons of stock, reducing the stocks in hand 
to 41,459 tons, or a reduction of 156,388 tons since Christmas last 
year. Makers have eased their prices down to 77s. 6d. to 82s. per 
ton net f.o.b. for mixed Bessemer numbers, while warrant iron is 
at 76s. 74d. net cash sellers, 76s, 44d. buyers. Only forty furnaces 
are in blast, com d with forty-six in the corresponding week of 
last year. The Barrow Steel Company have blown one of their ten 
furnaces out for repairs, but new and modern furnaces are being 
built at Askam and at Carnforth, so that it is expected the output 
of the district will soon be increased. 

Tron ore is very steady in tone at about 17s. 6d. per ton for 
good average qualities net at mines, and Spanish and other foreign 
ores are selling largely at 17s. 6d. to 20s. per ton, delivered at 
West Coast ports for good average sorts, A large trade is being 
done in imported foreign ores. 

Steel makers are not using such large supplies of pig iron as was 
the case a short time ago, in consequence of a quieter tone in the 
Siemens-Marten department. Only one-half the plant employed in 
the production of mild steel is at work, and the consequence is 
that smelters have more iron to sell. The demand for plates is 
quiet, and will probably remain so until cheaper fuel is obtainable, 
and until labour can be secured at cheaper cost. Steel rails are 
very steady in demand, and makers are busy on old contracts. 
There are, indeed, indications that a brisk demand will soon be 
experienced from the Continent. Prices are steady and firm. 
Business in other classes of steel is very brisk, and there is a grow- 
ing trade in bolts and nuts. Much progress has been made in the 
erection of the British-—Griffin—Chilled Steel Company’s works at 
Barrow, and the company expect to be employed in manufacturing 
operations in the new year. 

Shipbuilders and marine engineers are very busily employed, 
but are now in need of new orders, and these they soon expect 
to get. 

Coal and coke are a shade easier in price. 

During the past week the shipments of iron from West Coast 
ports have been 10,030 tons of iron and 6313 tons of steel, as com- 
pared with 13,990 tons of iron and 9624 tons of steel, a decline in 
iron of 3960 tons and in steel of 3311 tons. The shipments to date 
this year represent 530,155 tons of iron and 322,138 tons of steel, as 
compared with 398,360 tons of iron and 391,421 tons in the cor- 
responding period of last year, an increase in iron of 131,795 tons, 
and in steel a decline on the year of 69,283 tons. Freights are 
very firmly maintained. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

ALTHOUGH the South Yorkshire coal trade exhibits very few 
symptoms of change, the weakness which was noticeable in house 
coal is not likely to last under the sudden change to cold weather. 
Householders had been buying excessively at an earlier date than 
usual, under the belief that the current high prices would get 
higher. ‘This, of course, diminished the demand at the usual 
winter stocking time. The sharp touches of frost we have had 
this week, if they continue, as will be most probable now that the 
year is so far advanced, will soon cause increased consumption and 
strengthen the trade. Another circumstance which will tend to 
firmness in household fuel is the fact that in the coalfields of York- 
shire, Derbyshire, and adjoining counties, the miners during the 
election excitement have been making holiday very freely, with 
the result that the output has been considerably helow the average. 
In the meantime, however, buyers have less difficulty in obtaining 
supplies than before. It is significant that values do not quotably 
change ; best Silkstones still make 15s, to 153. 6d. per ton, Barns- 
ley house, 14s. to 14s. 6d. per ton. 

In steam coal the demand appears to be as active as ever, ship- 
pers pressing for deliveries of the full contracted weights before the 
export season comes to an end. Indeed all the Humber ports 
would take heavier quantities if they could get them, while the 
railway companies are also ently calling for larger deliveries, 
and the iron trade, in spite of weakening in some quarters, still 
takes about an average tonnage. ll these circumstances enable 
steam coal owners to maintain quotations, and for coal bought in 
the open market more money has to be paid under contract. 
Barusley hards are at present easily saleable at 16s. to 17s. 6d. per 


ton. 

As usual when the middle of October is turned, there is urgent 
request by gas companies for gas coal. Perhaps there is no 
class of coal in which the demand is so much in excess 
of the supply, and managers exhibit no little anxiety to get full 
stocks in before the short days corne. There has been less request 
for engine fuel for the reasons previously stated—the falling-off in 
trade in the textile industries in Lancashire and several parts of 
Yorkshire ; values are therefore gradually weakening, and buyers 
can obtain full supplies on easier terms. Nuts are now quoted at 
from 9s. 6d. to 10s. 6d. per ton, slack from 7s. 6d. per ton. A 
similar state of affairs pervades the coke trade; with diminished 
demand there is more abundant supply. es pe coke can now 
be obtained from 18s, to 20s. per ton, washed coke from 20s. per 
ton. 

Manufacturers in the Sheffield district find the high prices of 
fuel telling against them severely. They look forward to consider- 
ably easier rates prevailing ere long, and therefore do not commit 
themselves for any length of time to the prices now asked. 
Several of the larger firms have contracted up to the end of the 
year, butas work, particularly in the iron trade, is being completed 
with ater rapidity than orders are coming forward, many 
manufacturers:are practically purchasing fuel from hand to mouth. 

In the steel trade the orders coming forward for crucible steel 
are much less important than they were a month or two ago. The 
outlook at present in the old standard steel trade is not particularly 
bright, there being more business done in Bessemer and Siemens 
steels. One feature of the steel trade at such a time is that it affects 
unfavourably the file trade. We are once more hearing the com- 
plaint of the old custom of presenting files to. customers with a 
view of obtaining steel orders. In several directions file-making 


directio: 
profitless for months. It has been 
suggested that the Sheffield File Manufacturers’ Association should 


call its members together and decide upon a revision of the price — 


list. So far nothing has been done in this direction, and even if 
such action were taken it would not generally affect the file trade, 
as there are many manufacturers outside the association. Ameri- 
can competition is being attempted somewhat vigorously in this 
industry, but it is said that the efforts are not quite so successful 
amongst e users of tools as in the rural districts amongst iron- 
mongers and others. It is a fact, however, that American files in 
special sizes and makes which are not usually produced in this 
district have been imported for years for the production of special 
work, chiefly connected with railway equipment, 

Several of our steel manufacturers have been restricting guke 
ment, and in not a few instances a considerable number of hands 
have been discharged. Something like a general shrinkage in 
business is reported, and the outlook for winter in this great 
industry is anything but bright. 

Major Church Howe, the ai Pg eras United States Consul 
at Sheffield, has taken up duty, his predecessor (Mr. James John- 
stone) having similarly commenced work at Palermo, Sicily. 
Major Howe and Mr. Johnstone, with the sanction of the American 
Government, effected an exchange of consulates, 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Ir cannot be denied that business is very dull in the iron and 
allied industries, duller, in fact, than it has been for several years, 
and that prices do not fall more quickly is due to the circumstance 
that nearly all the producers are still well supplied with contracts, 
and ‘io not see the necessity for lowering their quotations as long 
as they are not compelled to seek for more work. Asa matter of 
fact, now that a downward movement has commenced there seems 
to be a disposition to exaggerate its extent and to unduly depreciate 
the prospects, this being with a view of forcing down prices at a 
rapid rate. It is true there is reason to believe that prices are not 
likely to improve over the next few months, but the probability is 
in favour of lower rates, though the decrease will perhaps not be 
so rapid as some are inclined to think. : 

Buyers in the present uncertain condition of the market will only 
purchase for hand-to-mouth delivery, because they have no fear 
about having to pay more if they wait ; on the contrary, the chances 
are that they will be able to buy on more favourable terms. The dis- 
couraging reports from other countries tend rather to contirm the 
buyers’ opinions of the future. At the same time makers will hardly 
reduce their rates much while they are not in want of work, and 
moreover while anything like the present cost of production con- 
continues. They are as yet delivering about all the iron they can 

roduce, at any rate of the higher qualities, and stocks of these 
Com. if at all, increase. When ironmasters begin to accumulate 
stocks rapidly, then they may be expected to bring down their 


rices. 
. The cost of producing pig iron has not been appreciably 
reduced yet. Coke has gone down 4s. per ton, making its cost 
per ton of pig iron made to be about 4s. 6d. less than it was, but 
no other item has been reduced sc far as Cleveland pig iron is 
concerned. Neither ironstone, limestone, nor labour are cheaper. 
The changes in the price of ironstone depend very much on the 
alterations in the cost of libour, and that has not been reduced 
in the slightest particular, nor can it be before the middle of 
January, as it has been arranged within the last few days that 
the present rates of wages shall continue in force until the beginning 
of the new year. Wages of blast furnacemen also will not now be 
altered for at least three months, but the rates ruling to-day are 
higher than those of last month ; and, in fact, are the highest 
that have prevailed for the last twenty-five years. : 

The quotation for No. 3 Cleveland G.M.B. pig iron has remained 
at 68s, per ton for nearly a fortnight—a long period for a pig iron 

rice to remain stationary in these days. This price is for early 
pada and any figure that might be named for forward delivery 
is altogether nominal, as people will not buy ahead, and there is 
no business to fix the value of iron. The lower qualities of Cleve- 
land pig iron, which were already much below No. 3 in value, have 
fallen further this week—they have dropped 3d. per ton, and 
No. 4 foundry is now at 65s., while grey forge is at 63s. 6d., and 
might be had in some cases at a little less, Relatively, these 
qualities are considerably cheaper than No. 3, and under present 
circumstances the profit realised in producing them must be very 
small. 

The hematite iron market is very weak, for while the price of 
No. 3 ordinary Cleveland iron has only fallen 3s. per ton from the 
maximum of the year, hematite has declined 6s., and the collapse 
has taken place within a short time. The drop was caused by 
merchants having to re-sell iron which they had in the first instance 
disposed of to continental buyers, who cancelled their orders. 
There is still a little of this iron for which a market has not yet 
been found, and it can be had at 8ls., but most makers and 
merchants adhere to 82s., and anyone whe is really anxious to buy 
will have to pay this, The blowing out of hematite furnaces in 
various parts of the country will check the fall in the value of 
hematite pig iron, and at the same time will cause the price of 
Rubio ore to become easier. Ore merchants have had to keep up 
their prices, as the Spanish mineowners would not reduce their 
rates while they were delivering such large quantities, and in 
addition to this high freights had to be paid. There has been 
some relief in the latter respect, the freight from Bilbao to the 
Tees having receded Aid. per ton from the highest figure, which 
would mean a cost of 9d. less on the ton of pig iron made. At 
present 21s, is asked for early deliveries in the district of Rubio, 
and 20s. for next year. oe ad 

The deliveries oversea of pig iron from the Cleveland district 
this month are very fair, better, in fact, than for some months, 
but there is a falling off to Scotland, as might be expected, seeing 
that Cleveland iron is again dearer than Scotch. The quantit 
ship this month to 17th was 50,829 tons, as compared wit) 
49,824 tons last month, and 58,630 tons in October, 1899, also to 
17th. The stock of Cleveland pig iron in the public warrant stores 
does not change much. On Wednesday night 12,500 tons were 
held, an increase for the month of 1245 tons. The stock of 
hematite pig iron has remained at 555 tons ever since July 16th. 

The six months’ agreement made in April concerning the wages 
of the Cleveland ironstone miners terminates with the close of this 
month, and the men’s E: tive claimed bstantial advance, 
the amount of which they did not state. As trade is becoming 
quieter and selling prices are declining, neither they nor any 
one else could expect the masters to accede to the request. Ata 
conference between the employers and the men’s representatives 
held at Middlesbrough a few days ago the former declared that 
they could not see their way to grant any advance, but on the 
contrary warned the men to expect reductions. Ultimately they 
agreed to continue the present rates of wages until January next. 

The finished iron and steel trades are no worse ; on the contrary, 
the tone has been slightly improved by the rumours relative to the 
naval programme of our Government, and by the greater activit; 
of commercial firms in ordering new steamers. On the other hand, 
it is rather disquieting to manufacturers to read of the success of 
American plate makers in securing foreign orders, some of them 
for consumers in this country. It is reported that the Clyde ship- 
builders have bought large quantities of American plates for 
delivery next year, and there is reason to believe that the 
Americans have beaten our own firms with regard to the order for 
7000 tons of plates for the bridges on the Uganda Railway. 
Certainly the prices which they are reported to be taking are con- 
siderably below those of manufacturers in this district. ucers 
in this district have not seen the necessity of reducing their quota- 
tions much as they have still contracts which keep their mills in 
full employment. hen they get short of orders then will come 
the time for them to follow other districts more closely in the 
matter of prices. Common 


bars are quoted at £9; best bars, 
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£9 10s.; best best bars, £10 10s.; iron and steel ship angles, £8 ; 
iron ship plates, £8 2s. 6d.; steel ship plates, £8; ordinary iron 
sheets, eo for singles, and £9 10s. for doubles; steel sheets, 
£9 10s. for singles, and £10 for doubles; galvanised corrugated 
sheets, 24 gauge, in bundles, £12 10s. for iron, and £13 for steel ; 
packing iron, £8; iron ship rivets, £11 15s.; steel ship rivets, £12 ; 
all less 24 per cent. f.o.t. The rail trade is quiet, but manu- 
facturers have not reduced their quotations ; these, however, are 
little better than nominal. 

The shipbuilding and engineering industries are in a somewhat 
more encouraging condition than for some time past, so far as the 
distribution of orders is concerned. An easing in the quotations 
of shipbuilders has brought in owners who have been holding off. 
W. Pickersgill and Sons, of Sunderland, have secured orders for 
three large cargo steamers for a London firm. 

The demand for coal has certainly slackened again, and in all 
branches the tendency of prices is easier, except for gas coals. 
Outside contracts there is very little gas coal available for sale, 
this being the time of the year when coalmasters have to work at 
full pressure to keep their regular customers supplied. On the 
other hand it is the period of the year when the deliveries of steam 
coal slacken, at any rate to foreign ports. Coking coal is also in 
lessened demand on account of the easing of the coke market, due 
to the blowing out of furnaces and the smaller requirements of 
continental consumers. Best steam coal has been reduced to 
17s. 6d. per ton f.o.b,, while smalls are down to 10s. 6d., and 
coking coal can be had at 17s. Best gas coals are firm at 17s. 6d. 
per ton f.o.b, for early delivery, but less will be accepted for next 
year. Foundry coke is nearly 7s. per ton below the best price of 
the year, and is now obtainable at 27s. 6d.; white medium blast- 
furnace coke has, dropped 4s. to 25s. at the furnaces on Teesside. 
Alderman W. House, of Bishop Auckland, has been elected presi- 
dent of the Durham Miners’ Association in place of the late Mr. 
John Forman. Mr. House was miners’ compensation agent con- 
nected with the Association, and formerly was check weighman at 
the West Auckland Colliery. 

Next Tuesday the Miners’ Federation of Great Britain will 
commence its annual conference at Saltburn-by-the-Sea. This 
should have been held there during the first week of this month, 
but was postponed on account of the General Election. Mr. Ben 
Pickard, MP for the Normanton division of Yorkshire, will 

reside. Mr. Sam Woods is the vice-president. The Cleveland 
finers’ Association is arranging for the réception of the 
delegates, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

BustNgss in the pig iron market has been comparatively limited 
this week. The demand for Scotch pig iron for export has for 
several weeks been declining, and while the home consumption 
appears to have been fairly well maintained, brokers report that 
there is very little disposition on the part of consumers to buy 
iron. Warrants have been quiet, and the price has rather been 
influenced by a fear that an attempt might be made to crush out 
any operators selling for a fall. Business has been done in Scotch 
warrants from 66s. 04d. to 66s. 6d. cash, and 66s. 2d. for delivery 
in fourteen days, and there has been scarcely any dispositicn to do 
business for forward delivery, the figures for one month being for 
the most part purely nominal. Cumberland hematite warrants 
have been done in small quantity at 75s. 10d. casa, there being 
practically no business for future delivery. There has been nothing 
doing in the market in Cleveland warrants. 

Since iast report an additional furnace has been placed on 


G ordinary pig iron, and there are now 38 making ordinary, 37 


hematite, and 6 basic iron, the total of 81 thus in operation in 
Scotland comparing with 82 at this time last year. 

The tendency of prices of Scotch makers’ iron is generally 
lower, notwithstanding the fact that stocks in the public stores con- 
tinue to decrease. One or two brands which are very scarce 
maintain their value, but in most cases the figures quoted are not 
closely adhered to in the case of orders of any importance coming 
forward, One or two makers have boldly reduced their prices 
from 1s. to 2s. per ton, and it is not supposed that they will suffer 
by thus frankly meeting the market. G.M.B., f.o.b. at Glasgow, 
No. 1, is quoted 67s, 6d. per ton; No. 3, 67s.; Carnbroe, No. 1, 
74s.; No. 3, 71s. 6d.; Clyde, No. 1, 82s.; No. 3, 72s.; Gartsherrie, 
No. 1, 83s.; No. 3, 73s.; Calder, No. 1, 84s.; No. 3, 74s.; Summer- 
lee, No. 1, 86s.; No. 3, 73s.; Coltness, No, 1, not quoted ; No. 3, 
73s.; Glengarnock at Ardrossan, No. 1, 81s. 6d.; No. 3, 72s.; 
Eglinton at Ardrossan or Troon, No, 1, 72s. 6d.; No. 3, 70s.; 
Dalmellington at Ayr, No. 1, not quoted; No. 3, 72s.; Shotts at 
Leith, No. 1, 86s.; No. 3, 74s. 6d.; Carron at Grangemouth, 
No. 1, 82s, 6d.; No. 3, 72s. 6d. 

Notwithstanding reports to the effect that hematite pigs are 
likely to be scarce, there is no difficulty in obtaining adequate 
supplies of this class of iron, and the price has been rather 
declining. Merchants _— Scotch hematite 84s. per ton for 
delivery at the steel works. 

The shipments of pig iron from Scottish ports in the past week 
were small, amounting to only 3893 tots, compared with 7663 in 
the corresponding week of last year. There were sent to India 
250 tons, Germany 240, France 180, Australia 125, China and 
Japan 110, Canada 105, Holland 100, other countries 389, the 
coastwise shipments being 2395, against 2318 in the same week of 
last year. 

The quantity of pig iron received from the North of England is 
again on the decrease. The arrivals at Grangemouth in the past 
week were 5159 tons, being 3386 tons less than in the same week 
of 1899. The total imports for the present year to date are 
205,000 tons, which shows a decrease of 125,173 tons, compared 
with the quantity imported in the same period of last year. 

There is little of importance to note in connection with the 
finished iron and steel trades. In most cases there appears to be 
plenty of orders in hand to keep the works going, but complaints 
are made that competition for new work is keen, and that Germany 
has been coming into action in this respect more prominently than 
for some time. The feeling is growing, however, that probably 
rather too much has been made of American competition in our 
home market. The latest information seems to indicate that diffi- 
culties in connection with freight will not be easy to overcome, so 
as to admit of American iron and steel goods coming in with 
anything like regularity. 

There has been a good business in the shipping department of 
the coal trade. The gradual decrease in exports which had been 
taking place since the outbreak of plague in Glasgow has at length 
been arrested. The shipments, indeed, are 23,000 tons better than 
in the preceding week, and while Glasgow has added very con- 
siderably to this increase, very large clearances have taken place 
on the East Coast. At the same time there has undoubtedly been 
a slackening tendency in the coal market. Home requirements 
have not been quite so pressing. All but the best quality of 
house coals have been declining. Steam coal can be purchased 
materially cheaper. Main coal is quoted f.o.b. at Glasgow 15s. to 
15s. 3d.; steam, 15s. 6d.; ell, 15s. 6d. to 16s. 6d.; and splint, 
16s. 6d. to 17s. per ton. For good orders these rates are reported 
to be undersold. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue export of steam coal from Cardiff during the past week, or 
nine days, has suffered to some extent by the report, afterwards 
found to be true, that a case of bubonic plague had occurred there. 
Vessels from Cardiff were regarded with distrust, and at French 
ports quarantine powers were put into force. Fortunately, the 
efforts of the authorities prevented a spread ; ail danger is now 


stated to be over, and clean bills of health are issued to all vessels. 
Complaints of short arrivals of tonnage were again frequent at 
Cardiff last week, but there were some large clearances noticeable. 
Genoa has been conspicuous for cargoes of steam coal, one day tak- 
ing 7600 tons ; Odessa 5000, and Port Said 10,300. The clearances 
of the week also included 12,100 tons to Bombay, 5300 to Japan, 
and Leghorn 4000 tons. In the early part of this week there was 
a distinct improvement shown in exports, though French cargoes 
were not so numerous as of late. This may be expected to be 
remedied, as France is notoriously in need of coal. On Tuesday 
12,150 tons went to Port Said, and 5600 to Genoa; cargoes also 
went to Havre, Bordeaux, and St. Nazare, but they were chiefly 
small ones. Swansea appears to have benefited in the coal trade 
at the expense of Cardiff, its total last week we | close upon 
60,000 tons, of which the unusually large total of 29,057 tons, or 
nearly half, went to France ; Germany also figured well, 10,030 
tons ; Italy, 6110 tons. 

Every day has seen a lessened dread exhibited at the Cardiff port 
in the matter of the “‘ plague,” but by mid-week tonnage only came 
in tardily, and the effect was felt in case of prompt shipment, buyers 
being able to get reductions from ruling figures. It was, however, 
generally admitted that the slight depression in the ‘‘ tone ” of the 
steam-coal trade was only temporary, and practical proof was 
constantly given of this by the firmness of prices shown for all 
future business. I still think steam coal has seen its highest figures 
for a time, but must again express the belief that no great change 
is likely, at all events for some time. Recent contracts indicate 
that this view is held in good quarters. This also applies to small 
steam, important forward orders having been placed for as much 
as 14s, and even 15s. f.o.b. House coal promises to be higher. I 
see that in Herefordshire, which is largely served by the Midlands, 
and in Staffordshire, coalowners’ figures are at 25s. and 26s., and 
Welsh coals are quoted at 25s. 6d. The semi-bituminous coals of 
Monmouthshire are in good repute, even if the steam cval series 
lack the estimate of the Welsh 4ft., 6ft. and 9ft. 

It is reported that 100,000 tons best Monmouthshire have been 
contracted for at 22s, 6d. for delivery over 1901. The Alexandria 
State Railways have secured 30,000 tons of Western Valley coals 
for 35s. c.i.f. Still two other contracts for Monmouthshire coal 
are recorned, 12,000 tons large and 30,000 tons small for Genoa, at 
ray 3 and 24s. respectively, the same to be delivered from January 
to June. 

In slight modification of this I must note that there are buyers 
in the Cardiff market who refuse to give prices demanded for some 
of the best coal on the Admiralty list. Mid-week quotations, 
Cardiff, were as follows :—Best steam, 25s, to 28s.; seconds, 22s, 
to 24s.; drys, 21s. 6d. to 23s.; best Monmouthshire, 21s. 6d. to 
22s.; seconds, 19s, 6d. to 20s.; best small steam, 14s. to 14s. 3d.; 
seconds, 12s. to 13s.; inferior sorts, from 10s. 6d. to 11s. 6d.; best 
house coal, 24s. to 25s.; No. 3 Rhondda, 21s. to 22s.; brush, 
18s. 6d. to 19s.; small, 16s. 3s. to 16s, 6d.; No. 3 Rhondda, 
18s. 6d. to 19s.; small, 12s. to 12s. 6d. 

Swansea coal prices. ~It will be noticed that these are appre- 
ciably lower than those of Cardiff. Asa rule, Swansea does not 
indicate the enterprise of its sister port in bidding for trade, but 
it is evident that the depression of Cardiff shipowners in not being 
able to produce a clean bill of health for a few days has suggested 
an opportunity. Thus quotations mid-week for steam were as 
follows :—Best large, 22s. to 23s.; seconds, 18s. to 19s.; bunkers, 
according to quality, 15s. to 16s.; small, 11s. to 11s. 3d. 

Anthracite remains at 27s. 6d. to 28s.; seconds, 23s. to 24s.; 
best large, 22s. 6d. to 23s. 6d.; red vein, 19s. to 19s, 6d.; rubbly 
culm, lls. to 11s. 6d. 

Bituminous, or house coal, is also subject to lower quotations— 
No. 3 Rhondda, from 18s, 

Patent fuel continues in strong demand. 

Swansea’s export was again close to 10,000 tons, Algeria taking 
4250 tons. Prices 22s. to 22s. 6d. Cardiff prices 23s, to 24s, 

Coke market unchanged. Swansea:— Furnace, 31s. to 32s.; 
foundry, 38s, to 40s. 

Cardiff quotations :—Furnace, 32s. to 33s. 6d.; foundry, 34s. to 
36s.; best, 38s. to 40s. Pitwood, Swansea, is at 22s. per ton into 
truck ; ruling prices, Cardiff, 19s. to 20s, 

The intrusion of American steel, not only into markets where 
Wales had attained a strong position, but even into Welsh steel 
and tin-plate works, forms the leading subject of comment on 
Change and wherever traders meet. ~ ces thousand tons are re- 
— to be on their way to Bristol Channel ports at prices much 

low our quotations. 

The leading impression on ’Change, Swansea, mid-week, was 
that the production of iron and steel in Wales must necessarily be 
reduced, until a point has been reached at which a competitive 
manufacture can be carried on. This, as a leading member re- 
marked, can only be done by lowering wages, and getting a sub- 
stantial reduction in the price of ore, fuel, and freights, but in the 
matter of wages some time must elapse before a change can be 
effected. 

In the matter of freight I must again call attention to the fact 
that, while Welsh ironmasters are complaining of American compe- 
tition, they are supine and tardy in making united effort against 
land rates ; as Scotland and the North of England are able by low 
oversea freights to put manufactures into Welsh districts, and com- 
pete for tin-plate makers’ custom successfully against even next- 
door steel producers, 

This week notable cargoes of pig came in to Cardiff from Ardros- 
san, to Newport, Mon., from Milton and Harrington, while Swansea 
imported 1380 tons of pig iron, 330 tons iron bars, 810 tons of steel 
plate bars, and 162 tons scrap steel. The chief item of export was 
1204 tons steel rails from Port Pirie. The same steamers took out 
2200 tons of coke, both from Cardiff. Holland imported 100 tons 
of old rolls. Dublin despatched to Welsh ports 157 tons old steel 
rails, Belfast 360 tons steel scrap, Barrow 349 tons steel scrap, and 
London 140 tons, 

On ’Change, Swansea, mid-week, the following quotations 
ruled :—-Glasgow pig iron, slightly better, 66s. 5d. to 66s. 74d. 
cash. Middlesbrough, No. 3, 67s. 6d., other numbers in propor- 
tion. Welsh bars, £8 15s. to £8 17s. 6d.; sheet iron, £9 to £9 5s.; 
steel, £9 to £9 2s. 6d.; steel rails, heavy sections, £7 to £7 2s. 6d. 
B and Si bars nominal. 

Tin-plates: Bessemer steel coke, 14s. to 14s, 3d.; Siemens, 
14s. 3d. to 14s. 6d.; ternes, per double box, 28s, 6d., 29s. to 30s.; 
big sheets, finished black plate, Canadas, and galvanised sheets 
remain at nominal prices. 

The price of block tin is £130 10s. to £125 10s.; spelter, £19 10s. ; 
lead, £17 15s ; copper, £72 to £72 12s, 6d. Last week the make of 
tin-plate was limited to 41,311 boxes, and shipment restricted to 
28 363 boxes. Present stock, 161,508. 

As may be anticipated, the condition of things causes a great deal 
of anxiety. On ’Change this week it was stated that makers are 
working off old contracts, but are not replacing them, as the offers 
of buyers are considerably less than they are able to accept. 
By agreement the wage rate remains until June, 1901. In the 
Swansea Valley the pig iron output is good ; steel trade normal. 
Of the thirty furnaces in the Valley, twenty-one are now smelting ; 
but the result of so many being idle, a number of bar hands only 
get three or four turns per week. Half of the tin-plate mills at 
the Morriston Works have resumed ; Cardonnel fully employed, 
and the Duffryn, Worcester, Forest, Clydach, Players, and Fox 
hole are in regular operation. 
all mills running. The-three chief copper works are fairly 
employed, excepting one off-day—Saturday. 

Colliery developments in the Garw Valley are of a meakee 
character. At the Ffaldau two seams were recently struck, whic 


in the near future will employ a number of men. 

In connection with electrical progress at Newport, Mon., it tran- 
spired at a meeting this week of the Newport County Council that 
£91,235 had been expended upon the electric light undertaking at 
Newport, of which £80,815 had been sanctioned, and that a further 
sum of £30,000 would be required to cover the cost of further 


Mannesmann Works are busy, and- 


extensions, &c., for the proposed changing over to the 250-volt 
system. 
it is estimated that Llanelly will need to borrow a furthersum 
of £30,000 for its new dock. 3 

Mr. L. A. Thomas, Cardiff, has been appointed Harbour Super- 
intendent and Resident Engineer for Llanelly. 

The Cwmgelly Colliery Company has been floated principally by 
Swansea capitalists, £2000 in £5 shares. It is proposed to carry 
on also patent fuel works. 

Coal prosperity is peompting search and development in many 
uarters. Only this week I noticed in the higher grounds of the 
‘aff Valley the re-opening of a level which has been idle for over 

thirty years. It is with coal as with early iron working. The 
Roman left over 50 per cent. of iron in the cinder, and the early 
coalowner worked with such little skill and economy, that re-work- 
ing old levels pays. The returns on some estates in Glamorgan of 
abandoned ground are astonishingly large. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market for prompt delivery is slightly easier. House 
coal in good request, and prices very firm. Exports for week 
ending October 13th were :—Coal, foreign, 62,852 tons ; coastwise, 
12,723 tons. Imports for week ending October 16th were :—Iron 
ore, 5363 tons; pig iron, 1075 tons; scrap, 343 tons; pitwood, 
576 loads ; two cargoes of deals. 

Coal: Best steam, 22s. 6d.; seconds, 19s.; house coal, best, 22s. ; 
dock screenings, 12s. ; colliery small, 10s. 6d. to lls. 6d. Pig 
iron: Scotch warrants, 66s. 7d.; hematite warrants, 76s. 4d., 
f.o.b. Cumberland; Middlesbrough, No. 3, 67s. 3d. prompt. 
Iron ore: Rubio, 18s. 6d. to 19s.; Tafna, 19s, Steel: Rails, 
heavy sections, £7 to £7 2s. 6d.; light ditto, £8 2s. 6d. to 
£8 17s. 6d., f.o.b. Tin-plates: Bessemer steel, coke; 14s.; 
Siemens (coke finish), 14s. 3d., nominal. Pitwood : 19s. 6d. to 
20s., ex ship. London Exchange Telegram : Copper, £72 1s. 3d.; 
Straits tin, £131. Freights: Steady. 


CATALOGUES. 


Jenkins Brothers, Watling-street, London. 
circular of valves. 

Turr’s Acetylene Gas Syndicate, Limited, Orchard-street, Great 
Smith-street, Westminster.—Catalogue of acetylene gas lighting 
apparatus and accessories. This firm make a speciality of the 
lighting of villages, and inform us that, judging from the number 
of inquiries, the lead given us by continental nations will soon 
largely followed. 

Buck and Hickman, 2 and 4 Whitechapel-road, London, E.—This 
new catalogue isintended principally for the use of engineers, whether 
in the drawing-office or in the workshop. It contains illustrations, 
particulars, and prices of almost every fine mechanical tool which 
an engineer requires for his own personal use. ‘The publishers 
state that they are prepared to send a copy to any workman who 
will take the trouble to write for one. 

Redpath, Brown, and Co., Limited, Edinburgh and London. 
Book of steel sectional material and constructional work.—This is 
a highly complete compilation dealing with the properties of steel 
standards of different construction. We are informed that the 
whole of the sections are kept in stock. In addition to the value 
of the book as a first-rate catalogue, the information given will be 
found extremely useful by constructional engineers. 


New illustrated 


THE INSTITUTION OF JUNIOR ENGINEERS.—Sir Lowthian Bell, 
., F.R.S., has been elected President of this Institution, in 
— to the Hon. C. A. Parsons, F.R.S., of Newcastle-upon- 

'yne. 

THe Lonpon County CounciL Tramways.—In his annual 
financial statement regarding the work of the London County 
Council, Mr. Dickinson said that the Highways Committee could 
this year for the first time report the result of the Council’s 
working of its own tramways in South London, and this 
report was in every way satisfactory. The traffic receipts had 
exceeded by £8000 those of the London Tramways Company 
in its most successful year. The committee had initiated a system 
which gave one day’s rest in seven to every person employed, and 
it had established a sixty-hours’ week. It had improved the ser- 
vice, extended the system of halfpenny fares, and with all this 
had been able to include in the Council’s budget for the present 
year the sum of £42,000 to go towards the relief of the ratepayers. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAXD.— 
The opening meeting of the forty-fourth session of this Institution 
will be held in Glasgow on 23rd inst., when Mr. Robert Caird, LL.D., 
will deliver his presidential address. Thereafter Dr. J. A. Purves, 
F.R.S.E., will read a paper on ‘‘ A New Gas Producer.” Amongst 
the papers to follow during the session will be :—‘‘On Marine 
Engine Shafting,” by Mr. J. D. Maccarthin; ‘‘On New Railway 
Bridge over the Clyde and Approaches to St. Enoch Station,” by 
Mr. W. M. Melville, C.E.; ‘On the Rolling of Ships and Water 
Ballast,” by Mr. B. C. Laws ; and ‘‘ Some Experiments in the Ex- 
tinction of Ship Rolling,” by Professor J. H. Biles, of the Elder 
Chair of Naval Architecture, Glasgow University ; ‘‘On Dredgers 
and Dredging Plant,” by Mr. William Brown, of William Simons 
and Co., Renfrew; ‘“‘ On Workshop Administration, with Special 
Reference to Cost—What it should Involve, and its Allocation 
and Recovery,” —— David Cowan, formerly of the Carron Com- 

any; ‘‘On the signing of Fly-wheels and Governors for Slow 
Speed Engines,” by Mr. A. Marshall Downie, B.Sc., of Duncan 
Stewart and Co., Glasgow ; ‘“‘On Recent Developments in Steam 
Engines for Electrical Tramway Central Stations,” by Professor 
Andrew Jamieson; and ‘‘On the Efficient Application of Steam 
Turbines to the Propulsion of Passenger Vessels and Ocean 
Liners,” by Hon. Charles A. Parsons, of the Parsons Marine Steam 
Turbine Company, Limited. 

A New Larce Te.escope.—The Trustees of the Radcliffe 
Observatory at Oxford have given an order for the construction of 
a telescope, which, it is said, will be one of the finest in the world. 
Since the beginning of the year workmen have been engaged in 
the erection of a tower for the accommodation of the huge instru- 
ment, and the builders’ part of the contract is well nigh finished. 
The building, according to the Manchester Guardian, is circular, 
and is 35ft. in diameter. The walls rise to a height of 34ft. At 
about two-thirds of this height a bold cornice of stone and red 
brick is introduced, and above this eight elliptic windows are 
placed, with keyed dressing of rubbed red brick. These form 
the chief ornamental feature of the tower, and are surmounted 
by a wide, hard stone cornice, upon which is bolted the iron sole- 
plate for the great hollow dome, which will rise around and above 
the telescope. Within the building is the massive brick pier upon 
which the cast iron base of the telescope will stand. The pier 
itself rests on a solid mass of concrete, 13ft. by 9ft. by 5ft. high, 
which was placed at a depth of 17ft. below the surface of the 
ground. The weight of this concrete block is estimated at about 
thirty tons. The hollow dome which surmounts the tower is 
nearly spherical in shape, and its ribs are of steel. These are at 
the present time being covered in with papier-maché, which forms 
the protecting roof. e whole dome revolves easily on wheels, 
and rises to a height of 53ft. above the und. The engineer’s 
work has been performed by Sir Howard Grubb, F.R.S., of Dublin, 
who has received orders to construct the immense double telescope, 
and a floor rising to any desired height by hydraulic lift. 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE general condition of the iron market in 
this country has in no wise altered since previous 
weeks. Consumers and dealers continue to show 
much reserve, and forward purchases are post- 
poned as much as possible. The business done 
at present is, therefore, exceedingly limited, and 
of the hand-to-mouth sort, and makers consider 
themselves singularly fortunate if they have been 
able to secure orders that reach as far as the first 
— of next year. The extra large stocks 
that had been put in when the iron business was 
in its best condition naturally cause a further 
weakness in demand, for both consumers and 
dealers have well-filled stores, which in a good 
many cases promise to last them far into the 
spring if consumption remains limited as at pre- 
sent, and so even reduced quotations would 
not attract buyers. On the whole, prices 
continue the same as in previous weeks, for 
though some think that a further reduction 
in the list rates might induce consumers 
to place more orders, the general opinion is that 
to go down further now would be both useless 
and imprudent, as it wou'd only render the 
position of producers even more precarious, 
without having the desired influence on the 
demand, the general outlook in nearly all the 
trades being much too uncertain to allow of any 
speculative business. The export in rails and 
sleepers from Germany, during the period from 
January to September of present year, is shown 
to have perceptibly improved, being 19,964 t. 
this year, against 9747 t. last year. In wire, too, 
export shows an increase, whereas in angles, 
plates, and sheets, as well as in hardware, a fall- 
ing off against last year can be perceived. 
Export in the smaller articles of manufactured 
goods was 3654 t. this year, against 2756 t. last 
year. Pig iron shows the following figures :— 


August. 

Import .. .. 64,626. .. ..  €6,517t. 
Export ..... 15,256 t. 
From January to end of August. 

1900. 1899. 


Import .. .. 485,195 t. .. .. 889,228 t. 
Export .. .. 82,549t. .. .. 125,461 t. 
Accordingly import in August was nearl 
2000 t. lower, and export 3600 t. lower, than in 
the same month last year. From America only 
1588 t. pig iron have been imported to Germany 
in August, against 5792 t. in the same month 
last year. The general import in iron to Ger- 
many was 88,994 t. for August, against 86,517 t. 
in 1899, and during the first eight months of the 
year 682,179 t. were imported, against 531,038 t. 
for the corresponding period in the year before, 
increase thus being 2477 t. for August, and 
151,141 t. for the first eight months of the year. 

The German coal market is strong as before, 
and consumers find it more difficult from week to 
week to secure supplies, though deliveries in coal 
and coke are considerably higher than at this 
time last year. In September 4,142,930 t. coal 
and coke have been delivered in the Ruhr dis- 
trict, against 4,011,490 t. for the same month last 

ear; in the Saar district 584,440t., against 
92,560 t.; in Silesia, 1,527,730 t., against 
1,525,980 t.; and in the three districts together, 
6,255,100 t., against 6,130,030 t., have been 
delivered. 

German foreign trade in coal from January to 
end of August was as under :— 


Import. 
5 1899. 
Pitcoal .. .. .. 4,724,598 .. 4,051,883 
Brown coal ., .. 4,787,572 5,716,134 
Goke .. 295,917 
Artificial coal .. 83,073 51,366 
Export. 
900. 1899. 
Pitcoal .. .. .. 10,188,946 .. 9,051,015 
Browncoal .. .. 41,688 .. 18,735 
Artificial coal... .. 851,282 249,889 


Compared to last month the business done in 
iron and steel on the Austro-Hungarian market 
during the past week must be stated to have been 
decidedly languid, a decreasing tendency being 
again felt in many departments. The almost 
wei is very disagreea' felt, the buildi 
are ina very dull and 
little business could be done on foreign account 
last. week. 

The Austro-Hungarian coal market, on the 
other hand, shows much strength, even the 
commonest sorts of coal meet with a very strong 

uest, and fetch high prices. 

he Belgian iron industries are but moderately 
employed, and makers find it more and more 
difficult to secure work to keep their concerns in 
fairly regular occupation during the next month. 
Both pig iron and manufactured iron and steel 
are in dull request. Though output is in excess 
of demand, and the working hours have been 
limited at many establishments, one firm, the 
Company Marcinelli-Couillet, is reported to have 
recently blown in an additional Plast furnace, 
with a daily production of 150 t. pig iron. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New Yori, October 4th. 


THE anthracite coal strike is still on, though 
the miners have been offered a 10 per cent. 
advance. Considerable bituminous coal from 
West Virginia is being shipped in to make up the 
deficiency. The tin-plate wage scale has not yet 
been signed, but the iron and steel workers’ 
has, work is this week. The 

rnegie mpany closes part of the ar 
Thompson Mill at Gasket 
repairs. That company has reduced ferro-man- 
ganese from 85 dols. to 75 dols.aton. Billets 
are 17 dols. at Pittsburgh, with no sale. The 
mining of manganese has been begun on the 
south shore of Lake Superior, and the copper in 
it is being taken out by a new process. The 
Carnegie Company has given notice that it will 
ask for a change in the wages schedule of their 
15,000 men, to take effect January Ist. Mr. 
Andrew Carnegie announces himself in favour of 
the re-election of President McKinley, a position 


he could not avoid taking. That company- has 
just ordered 800 steel cars, to carry 110,000 Ib. 
of load, for the road between Pittsburgh and 
Lake Erie. These cars will be 12ft. high, and 
the largest in existence. The Baltimore and 
Ohio Railroad Company has ordered 6000 steel 
cars and 40,000 tons rails. 

The rumour is again started that there will be 
a consolidation of four big industrial companies, 
viz., the National Steel Company, the American 
Tin-plate Company, the American Steel Hoop 
Company, and the American Sheet Steel Com- 
oor: The combined capital is 200,000,000 dols. 

heir interests coalesce in several particulars, 
and already some of the directorsin one company 
are directors in one or more of the others. The 
condition of the steel industry will not be settled 
for some weeks, and then an enormous demand 
will develop, for which a few of the more fore- 
sighted managers are now wisely preparing. The 
increase in productive capacity is enormous, but 
it must be remembered a goodly portion of the 
new furnace and mill capacity displaces anti- 
quated furnaces and mills, crowded out of exist- 
ence by the development of more modern-pro- 
ducing methods. The news from all over the 
West and South is encouraging. Crops are 
heavy. Cotton is advancing, and 11 cents is 
predicted. The railroads are loaded up with 
pc and traffic rates are pretty well main- 
tained. 


METHOD AND ORGANISATION IN 
ENGINEERING. 


THE opening lecture of the Yorkshire College 
Engineering session was given on the evening 
of the 15th instant, by Mr. Wilson Hartnell, 
M.I. Mech. E., president of the College Engineer- 
ing Society. ‘‘ Method and Organisation in 
Engineering” was the subject of his address, 
which was devoted to a description of the methods 
adopted at the works of Marshall, Sons, and Co., 
Limited, of Gainsborough. These works, he said, 
covered 264 acres, employed 3500 men, and had 
a capital of £1,000,000. It was not, however, the 
magnitude of the works that was important, but 
the principles on which they had been developed. 
Order reigned throughout, time-saving was made 
afine art, There was a department with a staff 
specially to study where improvements could be 
made, to make special tools, and to test the 
worth of new tools purchased in America and 
elsewhere. Wheels, cylinders, flanges, &c., were 
made in many standard sizes, and a large number 
of each kept in stock. An exact record, readily 
available, of the time taken to make each one of 
these was kept, even seconds being reckoned. 
The one standard part was used in various ways 
in many different machines, so that, by immense 
repetition, the cost was wonderfully reduced. 
Automatic machinery was very largely used, and 
nearly the whole of the work was done by piece. 
The lecturer gave a brief and interesting descrip- 
tion, illustrated by some excellent lantern slides, 
of each of the various offices, shops, and stores, 
The firm, he said, sympathised with the needs 
and aspirations of their workpeople, and acted 
with great tact and appreciation of human 
nature. They had erected splendid buildings for 
their social and mental development ; sciences 
and arts and commercial subjects were taught, as 
was also music and singing. There was also a 
hall for stage plays and lectures, and billiard and 
reading-rooms.—A discussion followed, in which 
Messrs. Horsfall, J. W. Blackburn, H. E. Chubb, 
T. H. Churton, and William Johnson took part 
A hearty vote of thanks was accorded the 
lecturer. 


LAUNCHES AND TRIAL TRIPS. 


NaRONA, wood cargo steamer ; built by, Brun- 
chorst and Dekte, of Bergen; to the order of, 
Adolph Halvasen; engines, triple - expansion, 
12}in., 20in., 3lin., by 26in. stroke ; constructed 
by, Laxevaags Engineering and Shipbuilding 
Company, of Bergen; trial trip, October 5th ; 
104 knots, 

Errvrtia, liner; built by, Northumberland 
Shipbuilding Company ; to the order of, A. C. de 
Freitas and Co., for Hamburg and River Plate 
Line; dimensions, 395ft. by 48ft. by 31ft.; to 
carry, 7000 tons deadweight; engines, triple- 
expansion, 26in., 42in., 70in., by 48in. stroke, 

ressure 1801b.; constructed by, Blair and Co., 
imited ; trial trip, October 6th. 

Frome, 600-ton hopper steamer; built by, Wm. 
Simons and Co., Limited ; to the order of, Bristol 
Docks Board ; engines, triple-expansion, two sets 
650 horse-power combined, pressure 160 lb.; 
launch, October 8th. 

NortH Pornt, steel screw steamer ; built by, 
Joseph L. Thompson and Sons, Limited ; to the 
order of, Norfolk and North American Steamship 
Company, Limited; dimensions, 404ft. by 5lft. 
by 30ft. 6in.; engines, triple-expansion, 25in., 
43in., 74in., by 48in. stroke, pressure 2000 lb.; 
constructed by, John Dickinson and Sons, Limited ; 
launch, October 9th. 

ELLENIA, steel screw steamer; built by, the 
Northumberland Shipbuilding Company, Limited ; 
to the order of, Lorenzo, Kosovic, and Partners, 
Trieste ; dimensions, 372ft., 48ft., 30ft. 10in.; to 
carry, 7000 tons ; engines, triple - expansion, 
expected speed, 10 knots, 244in., 40in., 68in., by 
48in., pressure 180 lb.; constructed by, the North- 
Eastern Marine Engineering Company, Limited ; 
launch, October 9th. 

Woopsurn, steel screw steamer; built by, 
Blyth Shipbuilding Company, Limited ; to the 
order of, Tyne and Blyth Steamship Owning 
Company, Limited ; dimensions, 313ft. 6in. by 
43ft. 2in. by 22ft. 44in.; launch, October 10th. 

PENARE, steel screw steamer ; built by, Ropner 
and Son; to the order of, R. B. Chellew, of 
Truro; dimensions, 336ft., 48ft., 24ft. 3in.; to 
carry, 5200 tons deadweight, L.S.F.; engines, 
triple-expansion, 23}in., 39in., 64in., by 42in. 
stroke, pressure 160 lb.; constructed by, Blair 
and Co., Limited ; October 11th. 

PLANUDES ; built by, R. Williamson and Son, 
Workington ; dimensions, 165ft., 26ft. 6in., 
and 12ft. 104in.; engines constructed by, McKie 
and Baxter, of Govan ; trial trip, 15th October. 


THE PATENT JOURNAL. 
Condensed trom The Ilustrated Oficial Journal of 


Application for Letters Patent. 


*,* When inventions have been “ communicated ” the 
ber and —— of the communicating party are 
ics. 


6th October, 1900. 


17,714. Crurcuss for Bicycies, C. A. Hyde and A. T. 
Jones, Birmingham. 

17,715. TorpEDOo SreErine, C. J. Varicus, Weymouth. 

17,716. Opgratinc the Sactrers of Cameras, J. V. 
Weldon, Dublin. 

17,717. Pistons, J. Hailwood, Barnsley. 

17,718. NavicaTionaL Ruuers, E. Singleton.—(M. L. 
Singleton, on the High Seas.) 

17,719. Seats of WatTER-cLosEts, A. D. Foulkes, Bir- 
mingham. 

yp Wastes for Lavatory Basins, H. Sutcliffe, 

ax. 
17,721. Borries for AERATED Waters, A. N. Dunlop, 


ow. 

17,722. Evectric Licut Firtinas, C. M. Stead and F. 
Scott, Leeds. 

17,723. for IncaNDEscentT ELEcrric Licuts, 
C. M. Stead and F. Scott, Leeds. 

17,724. Dynamo Exxcrric Generators, C. T. 
Batchelor.—(J/. G. H. Batche'or, Brazil.) 

17,725. Wrxpow Sasugs, J. Boardall, Bradford. 

17.726. TRaps for StreeT Guts, H. Brook and Co., 
Limited, and F. Sykes, Huddersfield. 

17,727. Sterkoscorgs, A. E. Woods, Sheffield» 

17,728. ADJUSTABLE SpanneERS, J. B. Brooks and J. 
Holt, Birmingham. 

17.729. ProrgecTina SkirTING Boarps, J. Cook, Man- 
chester. 

17,730. ENvetorgs, A. H. Allen.—(C. W. Allen, United 
States.) 

17,731. GENERATION of ACRTYLENE Gas, G. J. Atkins, 
London. 

17,732. Stopperine of Borris, J. Cummock, Glasgow. 

17,783. RaiLway CarriaGE Door Locks, Y. Suzuki, 


Glasgow. 

17,734. Purtryina Gas, W. J. Crossley and J. Atkin- 
son, Manchester. 

17,735. Proputsion of VeLocipepes, &c., D. Whittle, 


London. 
eo Support for Cameras, J. J. Hackett, Birming- 


am. 
17,737. Spinninc Macuings, W. Hilton and Platt Bros. 
and Co., Ltd., Manchester. 
17,738. Pickine Dirt from Botsters, W. Hol- 
royd, Rochdale. 
17,739. Compressina Gas, W. H. F. Ohlsen, Liver- 


pool. 
17,740. ADVERTISEMENT Boarps, A. Heimann, Liver- 


WHEEL Mecuanism, J. A. Roweliffe, 
Manchester. 

17,742. INTERMEDIATE FraMés, E. Barnes, Manchester. 

17,743. Automatic Taps, D., D. G., and R. C. Grundy, 


London. 

17,744. Automatic Rotary Weicuina W. K. 
and G. 8. Baker.—(W. Northrop, Canada.) 

17,745. Brakss for RarLway Wacons, W. Jones and J. 
Moughton, London. 

17,746. VeLocrpepE Szats, P. Haden, G. Suttcliffe, and 
J. Wilkison, London. 

17,747. Batt Brartinas, Deutsche Waffen-und Muni- 
tions-fabriken and A. Riebe, London. 

17,748. Pistons for Srgam Enaines, W. H. Murton, 
Keighley. 

17,749. JACQUARD Macuings, E. Binns and J. Snowden, 


eighley. 

17,750. SHutrte Drivers for Looms, L. Radziszewski, 
London. 

17,751. Curs for Horsgs, T. W. Hill, London. 

17,752. Envetopgs, C. Smith, Southport. 

17,758. INCANDESCENT O1L Lamps, W. G. Potter, 
London. 

17,754. InpicaTina ‘‘ Foutine Points” on RarLways, 
J. R. Fletcher, London. 

17,755. Preumatic Tires for Cycies, W. W. Yandell, 
London. 

17,756. Vatves, W. P. Thompson.—(&. Morterud, 
Sweden, and E. Wettre, Norway.) 

17,757. Execrrope Piates, W. P. Thompson.— 
(The Akkumulatoren und Elektricitats-Werke Aktien 
Gesellschaft vormals W. A. Boese and Co., Germany.) 

17.758. Woop FLoorine, J. Wehinger, London. 

17,759. MAKING ARTIFICIAL Horse Hair, F. Lehner, 


Live 
17,760. E. Deussen, Liver- 


Morar Mutts, C. H. Edwards, Liverpool. 

17,762. Makino Gas for Licutinc Purposes, H. Lane, 
Birmingham. 

17,763. CLEANING Device for Fitters, A. M. Amos, 
Radford, Notts. 

17,764. Removinae Fat from Woon, C. D. Abel.— 
(D. V. Peltzer and Co., Belgium.) 

ndon. 

17,766. Lusricators, J. P. Davies, London. 

17,767. Screw Propetiers, A. W. Smith and R. H. 
Wheeler, London. 

17,768. Nutritious Foop from Hors&-cHEstnuts, A. 
Fltigge, London. 

17,769. Inpicators, A. Heinrich, London. 

17,770. ExTINGUISHING Distant Gas BuRNERS, V. Forti, 
London. 

17,771. Sprrtine Pot, J. F. T. Mjéen, London, 

17,772. Game, W. Figgis, London. 

17,773. ALTERNATING CURRENT ELECTRIC GENERATORS, 
8. Z. de Ferranti, Hollinwood, Lancashire, 

17,774. INTERCHANGEABLE Price Tickets, E. J. Alford, 


Bury. 

1,775) ConcENTRATION of SutpHuric Acip, J. G. 
Graham, London. 

17,776. ATTACHING StTanps to Baskets, J. Dickson and 
R. G. Shapcott, London. 

17,777. Connectina SHarrs to W. Truman, 


London. 
Vatves for Steam Enaines, &c., A. R. Thirion, 


ndon. 
17,779. Grinpinc the Knives of ReaPInc MAcuHINEs, 
R. Rakestraw, London. 
17,780. Hypravutic Motor for Domestic Purposss, 
R. la Paoléra, London. 
17,781. for Porposes, R. Fiedler, 
London. 
17,782. Gamez, W. 8. Simpson, London. 
17,783. PiomEnts and Digs, J. Stevenson, Edinburgh. 
17,784. DistripuTine Gear for Steam A. V. 
Stegen, London. 
Sanpats, F. A. Brett and F. A. Dalton, 
ndon, 
17,786. Proputsion of Suips, R. Shapland, London. 
17,787. Propusion of Suips, R. Shapland, London. 


8th October, 1900. 


Frames, F. J. R. Jelleyman, Kidder- 

minster. 

17,789. The “ Moran Biock,” W. J. Moran, Drogheda. 

17,790. CLorHes Horsg, H. Crump, Brighton. 

17,791. Tannine Cotton, T. B. Woodward, Liverpool. 

17,792. Bricks for Purpossgs, J. W. Rowley, 
Manchester. 

17,7938. Cuarr-cuTTiInc Macuings, W. J. Neiland W. 
Ogden, Manchester. 

17,794. CONDENSING APPARATUS, J., P., and N. Fraser, 


gow. 
17,795. Twistina Macuinery, J., P., and N. Fraser, 


G ‘ow. 
17,796. Ratstnc Furnace Doors, J. Strain and The 
Lanarkshire Steel Company, Limited, Glasgow. 
17,797. MANUFACTURE of Scissors, E. Kain, Sheffield. 
17,798. Manoracture of Carpnoarp Boxss, T. P. 
Bethell; Liverpool: 


17,799. Free-wHeEL Distance Inpicator, W. Harper, 
Egremont, Cheshire. 

17,800. Exptostve Vapour Enotng, 8. A. N. Deluce, 
Manchester. 

17,801. Mint for Grinpinc AppLes, H. G. Brain, 
Bishopswood, Herefordshire. 

17, ro PuotocrapHic Cameras, R. F. Brown, 

ndaon. 

17,808. SEwinc Macurnes, D. P. Edwards, Cardiff. 

17,804. Sewrnc Macuines, D. P. Edwards, Cardiff. 

17,805. Drivine Gear for Venicies, H. Spurrier, jun., 
Manchester. 

17,806. Macuinges for Hacxiine J. V. Eves, 
Manchester. 

ai Apparatus for Heatixa Arr, J. Shields, 


Ww. 
17,808. Drivine Gear, W. J. Morris and 8, Barnett, 
Derby. 


17,809. EXPLosive Liquipisep Gas L. Varicas, 


Weymouth. 
17,810. Wueets for Cycixs, &c., G. J. Brunessaux, 
Manchester. 
17,811. Execrric Arc Lamp, F. H. Bowman and T. A. 
‘ose, London. 


17,812. Guarps for Veuicies, W. O. Harrap and J. 
Wilson, London. 

17,813. Neepte Tareaper, H. W. Wilshin, London. 

17,814. ApsusTaBLE Trunks, B. Scheinwechsler, 
London. 

17,815. Matrresses, H. Kuhlmann and R. Hilting, 
London. 

17,816. for Booxs, F. J. Dringenberg, 
ondon. 

Hyarenic Inner Hat-sanp, E. Gundelach, 


ndaon, 
“17,818. Repair Ovutrits for Motor Cars, C. 8. Rolls, 


mdon. 

17,819. Fort Economisers for Stzam W. G. 
Potter, London. 

17,820. Stationary Locomotive W. G. Potter, 
London. 

17,821. Cornish Steam Borers, W. G. Potter, 
London. 

17,822. Furnaces for Steam Borters, W. G. Potter, 
London. 

17,823. CurTAIN Poss, J. Edwards, London. 

17,824. Typewriters, A. J. Boult.—(C, Spiro, United 
States.) 

17,825. MacuINERY for Wasutne Strong, W. H. Baxter, 


ndon. 
17,826. Winpow SasHes and Framgs, T. E. Tubbs, 


ndon. 
17,827. Fitrerinc Water, E. A. R. Detmold, Folke- 
stone. 
17,823. Writina Fiurp, A. G. Rowley, Bath. 
17,829. Measurinc Upwarp Pressures, J. Wilkinson, 
London. 
17,830. CycLeE Brake Connectioys, G. F. Bull, Bir- 
mingham. 
17,831. Cycie Braxgs, J. Norval, Birmingham. 
17,832.. FounTAIN Pens, H. Grass, London. 
17,833. of Motive Power, E. Hope, 
London. 
17,834. ATTACHING ARTICLES to the Dress, F. J. Lacker- 
steen and H. Pickett, London. 
ConstructING SHop Winpows, A. C. Page, 
ondon. 
17,836. Suirt SLEEVE Prorector, H. and A. H. Ough, 
London. 
17,837. RirLe H. Herris, London. 
17,838. Rorary Enornss, W. F. Stanley, Loncon. 
17,889. Enarngs, 8. C. Davidsonand A. B. Wilson 


ndon. 

17,840. Remova of Incrustation in Borers, R. L 
Gamlen, London. 

17,841. Drivinc Gear of Cycizs, R. Kosch, London, 

17,842. Hexw Trp, T. Carter, Walton-on-the-Naze. 

17,843. Coin Cuxsts, G. W. Page, London. 

17,844. Toy, G. Schmidt, Liverpool. 

17,845. CLEANING TIN PLaTss, 'l’. Gibbins and8. Davies, 
Liverpool. 

17,846. TeLepHones, C. Shore and C. Heap, Man- 
chester. 

17,847. INFLATED PiLLows, H. Ginsbach and G. Heth, 
London. 

17,848. PUNCHING and SLorTiING V. Demerbe, 


Dupuicate Nors-sooxs, C. Poultney, Bir- 
mingham. 

17,850. BrusHes, E. Newbery, London. 

17,851. Vatves, J. L. Boothman and W. 
Graham, London. 

17,852. Actp Dyesturrs, O. Imray.—(The Farb- 
werkz vormals Meister, Lucius, and Briining, Ger- 


many.) 

17,853. Lime and Cement Kiins, W. W. Hewitt, 
London. 

17,854. Prismatic Tecescorges, C. D. Ahrens, Upper 
Teddington. 

17,855. Weicut for Sasu Corps, E. 8. Crull, Kingston- 
on-Thames. 

17,856. Spoon, R. Emrich.—(A. Emrich, Germany.) 

17,857. ROLLER GEARING, T. Foster, J. F. Simpson, and 
C. W. Milne, London. 

17,858. CrusHina Macuings, C. F. Delfos, London. 

17,859. MANHOLE Covers and Frames, W. F. Williams, 
London. 

17,860. Exastic Tires for Wuexts, W. F. Williams, 


London. 
17,861. Expiosion Motors, J. Brellier aud E. Marius, 


17,862. Steam Traps, W. M. Still, London. 

17,8638. Corron Harvestinc Macuines, N. Bowditch, 
London. 

PREVENTING VESSELS from ‘‘ Racine,” G, Sollitt, 

ndon. 

17,865. Mecuantsm of Evecrric Con- 
TROLLERS, T. von Zweigbergk, London. 

17,866. ConstrucTION of FLoor PaNELs, C. Eliet, 
London. 

Construction of Partitions, C. Eliet, 
Loi 


naon. 

17,868. FOUNTAIN ATTACHMENT for Pens, T. Quinlan, 
London. 

17,869. WATER-HEATING APPARATUS, J. D. C. Lafrenitre, 
and P. W. Elliott, London. 

17,870. Arracuinc Top Boxes and Tupes of Fur. 
EconomisEers Tocetuer, A. J. Balkwill, London. 

17,871. Propucine Moutps, P. Hann, I. Honig, and E. 
Freund, London. 

17,872. Means for Szecurtna Lxos, O. Trefftz, 
London. 

17,873. Paintine and TREATING YARN, O. Hallensleben, 


ondon. 
17,874. Rai Joints, A. Bonzano, London. 


9th October, 1900. 
17,875. Roap Veutctes, J. Walker, Castlecomer, Co. 


Kilkenny. 
17,876. Exposure Mere, H. L. Stevens, 


Watford. 
17,877. Power Macuins, A. E. Gilbert, Newcastle-on- 


ne. 
17,878. Perprrvuay CaLenpar, C. W. Govett, London. 
17,879. BrtuiaRD Taste, G. J., 8. H., and H. J. Ser- 
shall, Birmingham. 
17,880. Drigp Froirs and VeceraBLes, A. M. Reid, 


Glasgow. 

17,881. Turret White and Poppe, Limited, 
A. J. White, and P. A. Poppe, Coventry. 

17,882. Toys, A. C. Lang, Glasgow. 

17,883. Feeptne Exevators, Barry, Henry, and Co., 
Limited, and R. Jackson, Glasgow. 

17,884. Lowerine or Lirrina Weionts, F. C. Lynde, 
Manchester. 

17,885. Domestic Wasuinc Apparatos, J. Clayton, 


ord, 
Trousers Stretcuer, W. Turtipenney, Brad- 
ord. 


17,887. Rorary Enotnz, E. O. Brown, Bournemouth. 

17,888. MANUFACTURING CARBONATE Of Maanesia, W. 
Marsh, Manchester. 

17,889. Puzzies; E. W. Wynne, Liverpool. 
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17,89 Bastn Overriow Passaces, A. 


ey. 


17,891. in Bayps, E. Pfleger, 
Ruthe } 
17,892. Heatine Baxers’ Ovens, W. Richardson, 


Stockton-on-Tees. 
17,898. W. C. Parkin and A. 
Williams, Sheffield. 
17,894. Wire Marrresses, The Lloyd 
Company, Limited, and C. 8. Lloyd, 
17,895. PRNHOLDERS, G. Ellis, Rochdalé. 
17,396. Batt CHAIN H. Ho, kins and 
. A. Sage, London. 
17, 897. Jowts for Pires, G. Huxley and H. Simon, 
Limited, Manchester. 
17,898. CONBINATION Vatves, H. B. Barlow. —(The 
Foster Bngineering Company, United States.) 
17,899.. CaLiperina THROW-ouT T. 
C. Dexter, Glasgow. 
17,900. CaLipeRiING Mecuanism, T. 
©. Dexter, Glasgow. 
17,901. CoursE INDICATOR and Recorper for Sarprs, J. 
Heim, London. 
17,902. Boor Sots, O. Rey, Berlin. 
17,903. Boots, J. Gose, Berlin. 
17, 904. Execrric Merers, J. Ellis, London. 
17,905. Wispow-BLinp Fitrines, A. Yates, London. 
17, 906. Borsins for MACHINE CARRIAGES, 
F. Jardine, London. 
17,907. Sasn Wixpows, R. and A. Parker, London. 
17,908. Toot SHarpeners, W. H. Diggs, London. 
17,909. Szewine Macuines, H. A. Klemm, London. 
17,910. Orcers, J. Rothwell, London. 
17, Soe Pepats, F. Oxborrow and J. Prescott, 
mdon. 
17,912. Ain Pyromerers, B. J. B. Mills.—(The Bristot 
Company, United States. 
17,913. Spitroons or Cusprpors, O. W. F. Hill, 
London, 
17,914. Pencit Houper, 8. Mordan and Co., Ltd., and 
A. 8. Ide, London. 
17,915. Pennoupers, 8. Mordan and Co., Ltd., and A. 
J. Wiggins, London. 
17,916. Dynamos, M. W. W. Mackie and E. J. Glyn, 


Loudon. 

17,917. Lavine EvecrricaL Currents, H. W. Webb, 
London. 

17,918. hema Mup from Rivers, T. Rouse, 


17,919. Fue. to Borer Furwaces, P. A. 
Newton. (The Phenix Investment Company, United 
States.) 

17,920. Heatine of Bopigs, L. W. A. Jacobi, 
London. 

17,921. Compressine Gas, C. 8. Snell, Saltash, Corn- 

1 


wall, 
17,922. Hicn- pressure Pires, T. J. McTighe, 


ndon. 
17,923. eee for Roastina Ores, C. H. Ward, 

17,924. for TreaTING Soivutions, 8, M. Lillie, 
London. 

17,925. Sautries for Looms, L. W. and M. Cumpbell, 
London. 

17,926. SoLk-LEVELLING Usep for MAKING 
Boots, H. H. Lake.—({Klimaz Leveller Company, 
United States.) 

17,927. Ventcies, H. H. Lake.—(G. N. Fillis, United 
States. 

17,928. Acip, A. C. Johnson, 


n. 

17,929. Repeaters, C, Adams-Randall, 
London. 

17,930. Taste for Sortina Raas, W. H. Hartley, 
London. 

17,931. Paper Tunes, C. A. Bailey and E. 8. Coe, 
London, 

17,932. Sounp-REcoRDING Apparatus, C. F. Cahit, 
London. 

_ Cycuiks, T. C. Brickman and J. H. Sutherland, 
London. 

17,984. Atracuments for N. Jensen, 
London. 

17,935. Evastic Ferru.e for Sticks, C. Perdelwitz, 
London. 

17,936. Deronators for E. F. Lemaire, 
London. 

17,937. Scatk Tones for INSTRUMENTS, F. 
Lux, London. 

17,938. Civaners, H. H. Lake.—(d. Row, 
Norway. 

17,939. Moror Cars P. L. Malicet and E. E. Blin, 
London. 

17,940. Rasp H. Focke, London, 

17,941. ELecrricat Arc Lamps, H. B. Swift, London. 

17,942. Rereiceratine, W. Oliver, London. 

17,948. Steam Generators, T. Sugden, London. 

17,944. ConnectinGc Hanp.es to Carpet Sweepers, H. 
J. Haddan.—(The Bissell Carpet Sweeper Company, 
United States.) 

C. Deshler and E. J. McAllister, 

sondon, 

17,946. Gear, W. H. Forbes, London. 

17,947. Manuracture of CELLULOID, E. Zitihl, London. 

17,948. Manuracture of E. Zithl, London. 

17,949. Accorptons, M.-L. Lucas, London. 

17,950. Gas Enarngs, O. Robinson, London. 

17,951. Propucina Rays, J. Kjeldsen, 
London. 

17,952. TRANSFERRING TRAVELLING Betts from ONE 
Putiey to Anoruer, J. J. Leahy and A. Parmiter, 
Londor. 

17,953. Sotutions of Saccuarate of Iron, F. Stahl- 
schmidt, London. 

17,954. Osstruction Removers, W. P. Thompson.— 
B. Eaton, ——. 

17,955. Hanotne of Sasues for Casement WiNDows, H. 
F. Cooke, London. 

17,956. SuppLytna FeED-WATER to Sups’ Borers, J. 
Robinson, London. 

17,957. Automatic Macurng, V. I. Feeny.— 
(The Union Scale and Manufacturing Company, 
Onited States.) 

17,958. Enaineg, J. D. McFarland, jun., and J. Brickman, 
London. 

17,959. Vatves, S. Porter, London. 

17,960. ATTACHING VEHICLEs to Bicycies, H. H. Leigh. 
Bedford, 

17,961. BaLioons, E. Anderson, London. 

17,962. for SPINNING MACHINES, Q. F. Epplin, 
London. 

Ficurss for DRESSMAKERS, E. F. A. Whelan, 
London. 

17,964. Suart Tuas, W. Stranaghan and T. W. Twining, 
London. 

17,965. Wacons, W. G. Stewart, London. 

17,966. Makino L. L. Kelsey, London, 

17,967. AIR-PURIFYING APPARATUS, E. Sanger, New 

ork, 


10th October 1900. 


7,968. Horse Cuiipper, F. F. Hounslow, Redhill, 
Surrey. 

17,969. SepaRaTinc Merats, E. J. Ball, Driffield, East 
Yorkshire. 

17,970. Propucine Low Temperaturss, 8S. Cowper- 
Coles, London. 

17,971. EXTENSIBLE INSTRUMENT Ho H.C. Coram, 
London. 

17, Savery Door-tockinc Device, T. Smith, 


17, 973. mana, D. Gibbs, Glasgow. 
MACHINERY, J. and H. Wright, 
e ey 
17. oe TRANSMISSION GEAR, W. F. Thomas and G. W. 
Talbot, Birmingham. 
17,976. INTERNAL ComBusTiIon Enoines, W. F. Thomas 
and G. W. Talbot, Birmingham. 
17,977. LAPPET Motions for Looms, W. Slater, jun., and 
W. Slater, sen., Manchester. 
17,978. Stop VALVE, J. Murrie, Glasgow 
17,979. HorsgsHor Paps, W. Erskine, Glasgow. 
170, Tires, L. Crosskey, R. A. McGilvray, and R. 
erris 


17,981. AvuTomaTic Goops DELIVERY 
Macutngs, G. Prescot and R. B. Rider, Liverpool. 

17,982. Horses’ Hatrers, G. Ledson, Liv 

17.983. Fiugs fer MARINE BoILErs, W. G. Potter, 


London 
17 for Marine Borters, W. G. Potter, 
ndaon. 
17,985. Fasrentne for Bracetets, A. E. Taylor, Bir- 


minghar. 

17,986. PHorocrapHic Apparatus, A. A. Brooks and 
G. A. Watson, Liverpool, 

17, Serine Frames for Cycizs, R. Mansell-Jones, 


Tare Weicut Ticket Hotpers, J. Parry, Man- 
chester. 
17,989. Packine for Sturrine-noxes, H. Allan, 
South Shields. 
Wasuinc Macuriyes, V. Sellers, 
eighlcy. 
a 991. PRESERVING ANIMAL Fat, A. R. Wilson, Hove, 
Sussex. 
17,992. Carriers for Cycigs, C. G. Cooper, Bristol. 
17) 993. Puriryine Gas, W. Crossley and J. Atkin- 
son, Manchester. 
17,994. Separator for Sanp and Water, R. W. Golds- 
brough, Middlesbrough. 
17,995. Construction of Swine Sraces, J. Coppard, 


London 

17,996, Ho.pers for SHop M. Mitchell, 
Stafford. 

17,997. Rivne, J. 8. Sweet, London 

17,998. Warers, J. Carpenter, J. Kerkin, and A. Grif- 

fiths, London. 

17,999. GENERATING ACETYLENE Gas, J. M. Coghlan, 
London. 

18, Poxes, W. E. Rowlands, 

ve 

18,001. for Exrecrro Motors, J. P. Hall, 
Manchester. 

18,002. Puttey, W. H. Waud, London. 

18,003. The DupLex NEEDLE-THREADER, J. H. E. Bar- 
rington-Brider, J. W. Pollock, and A. J. Cooksley, 
London. 

18,004. Brake Megcuanism, F. Oxborrow and T, 
Mathewson, London. 

18,005. Fasteners for Boot Lacrs, L. R. de Bonet, 
London. 

Conpuits for Ecectric Conpuctors, H. Tugby, 


mdon. 

18,007. Cameras, Kodak, Limited.—(F. A. Brownell, 
Onited States.) 

18,008. Constructinc Motor Car Frames, J. M. Wel- 
ington, London. 

18,009, CLuTcnEs for Motor Cars, J. M. Wellington, 


ndon. 
18,010. Mutina Device for Viotns, &c., J. Mitchell, 

London. 
18, oe J. C. Richardson and W. M. Binnie, 
18, Ho for DispLayine Carps, R. F. Morgan, 


on, 

18,0138. PLovcu Suaregs, C. C. Coffinberry, London. 

18,014. Brakes, J. T. Payne and 8. I. Battiste, 
London, 

18,015. FertiLiser- DistrisuToR, A. Ashmore and J. 
Nelson, London. 

—, Traction Enatngs, H. M. Ash and J. Wouters, 

mdon. 
18,017. PHonoarapus, F. Myers, London 
18,018. UmBreuas, F. W W. Carmelich and and H. Gonzales, 


London. 

18,019. Winpow - cLeanina Stanp, T. Schumacher, 
London. 

18,020. CURTAIN-SUSPENDING Devicgs, M. E. Metcalfe, 


London. 
18,021. Pomp for Drivinc Purposss, A. Shibko, 


18,022. Cartripcre Cask, A. Reichwald._(F. Krupp, 
Germany.) 

18,023. Liquip- SEPARATING Apparatus, E. Shaw, 
London. 

18,024. Sweermeats, E. Shaw, London. 

18,025. Enornes, A. E. Creese, London. 

18,026. Yarn, L. Harmel, London. 

18,027, SuperPHospHatss, H. Saxl, H. Kramer, and L. 
Widrin, London. 

18,028. Smettina Ores, F. L. Roudebush.—(z. 7. 
Bradford, United States.) 

18 029. CrvEmaTocRaPH Apparatus, W. Gibbons, 
London. 

Cycie Steerina Gear, R. T. D. Brougham, 
sondon. 

18,031. TeLepHonic Apparatus, M. G. Kellogg, 


pd. 
18,032. for Strincep InstRuMENTs, E. Bode, 
London. 
18,033. Cuttina and Mountino Pencizs, 8. J. Walters, 
London. 
18,034. Apparatus, L. Sallner, 


18,085. Conpenser, A. J. Boult.-(A. Tissier, 


18,036, “'Exectric Generators, A. J. Boult.—(A. 
Tissier, France. 

18,087. Lirtina Jacks for MannoLEs, W. R. Warlow, 
London. 

18,088. Spanners, J. C. Mewburn.—(7. A. Weston, 
United States. ) 

18,039. Looms, W. Fischer, London. 

18,040. Device for OBTAINING CHARCOAL, R. Ostrejko, 
London. 

18, ‘9 gpa J. M. Ross and A. A. H. Riddell, 
on 


18,042. APPARATUS for VARYING Spreps, A. Brancher, 
iverpool. 
18,043. MAKING ARTIFICIAL MaRBLR, A. B. Blitz, 


Live 

18,044. Coverina the Conpuctors of G. E 
Heyl- -Dia, Liverpool. 

18,045. DistrisuTinc Heaps, G. E. Heyl-Dia and W. 
E. Hitch, Liverpool. 

18,046. PHotopuonsgs, J. Poliakoff, 

18,047. Back Rests for Cycigs, A. and J. Adolphsen, 
Manchester. 

18,048. Satve for CaTtaRRaL AFrections, C. Sauer, 


mdon. 

18,049. Bicyctes, W. C. Church, H. F. Parsons, and 
W. H. Baker, London. 

18,050. Wuerts for Avto-motors, W. C. Church, H. F. 
Parsons, and W. H. Baker, London. 

18,051. Heaters and CoNDENSERS, J. Radcliffe, 
London. 

18,052. PorTABLE CREAMERY, R. J. Watts, London. 

18,053. Packie Sipes of Bacon, A. E. Beer, London. 

18,054. Strincrnc Hammocks, J. T. Taylor, London. 

18,055. Boxgs, 8. Goldflam, London. 

18, EncasEMENT for Evectric CaBuEs, E. J. Kiss, 

m 

18,057. Cuvass, J. Gruenberg, London. 

18,058. MaGnetic Rotary Motors, E. Dinoire, 
London. 

18,059. EvecrricaL G. B. Marzi, London. 

18,060. Gear for the TRaNsMIssIon of Power, F. W. 
Lanchester, London. 


11th October, 1900. 


18,061. CoaLetrs, E. Eaton, Hulme, Cheshire. 
18.062. CARD-RIBBONS SETTING Macurings, A. Scrive, 
Kingston-on-Thames. 
18,063. ComBINED Screw and Cup, W. Potter, 
London. 
18,064. Rack ane Allmann and J. G. Rollason, 
18, = ALKING Stick, J. R. Cromblehome, Black- 
urn. 
18,066. ExectricaL Exercisinc Apparatus, A. M. 
Crooker and F. N. McDonald, -on- C8. 
18,067. Exectric Stop Mortons, A. Holt, Man- 
ae. for V: 8. Cooper, Co 
58. Brakes for VELOCIPEDEs, 
18,069. ADVERTISING MEpiums, M. J. Jones, 
chester. 
18,070. APPLIANCES for ATTACHMENT to TABLEs, J. W. 
Dean, Stoke-on-Trent. 


Farticuts, G. F. Newman, Birming- 


18,072. Boots, E. 

18,073. COLLAPSIBLE L. Whitehouse, 

18,074. WATERPROOF COLLAPSIBLE PaPER Box, M. 
and J. J. Thompson, Glasgow. 

18,075, Yarns, J. Glasgow. 

18, PNEUMATIC Tr Res, W. 

18,077. BorrLina Laquite, W. North Tawton, 


on. 
18,078. AppLiance for Burnine Gas, F. T. Bond, 
Gloucester. 
18,079. TreaTING TExTILE Faprics, G. H. France, 


18,080, IxpicaTiNc SIGNALLED Orpers, T. W. Purdie, 
verpool. 
18,081. GENERATING APPARATUS, J. Simpson, 
iw. 
Cycie J. Rudge, Dursley, Gloucester- 


re. 
18,033, Meruop of Loapina Surps, J. W. Sheraton, 
iunderland. 
18, Fivr Ciutcues for Motor Cars, E. Catchpool, 


on. 
18. for Motor Cars, E. Catchpool, 
18,086. Buckie Srrap, R. J. George, Port Isaac, Corn- 
18,087. VALVELEsS CISTERN, E. T. Jeffery, Maidstone, 


ent. 
18,088. Manuracturinc Azo CoLouRING Martrers 
3 Levinstein, C. Mensching, and Levinstein, Ltd.; 
Manchester. 
ConnecTinc Enps of Spinpixes, W. W. Reid, 


iw. 
Tension Devices for SHutries, A, Baldwin, 
mdon. 
18,091. Boor Srups, A. C. Wright, London. 
bey Cicaretre and Matcu Boxss, G. H. Clarkson, 
ndon. 
18,093. Printinc Macuines, W. H. Dawson and J. 
Stott, London. 
18,094. Printinc Types, A. Schleicher, London. 
18,095. Rartway Communicators, A. E. Moore, 
London. 
18,096. Frre-arms, A. Nicholls, London. 
18,097. BaLance-BaR for TimEKEEPERS, A. J. Day, 
London. 
18,098. Cranes, L. 8. Robertson, London. 
18,099. ELECTRICALLY-DRIVEN VEHICLES, F. Porsche, 


mdon. 
18,100. ApsusTING Sairt Currs in Wear, J. K. Rigby, 
London. 
Ourtpoor Seats, T. J. Ryland and E. Bird, 
mdon. 
18,102. BaLancinc Motor-caR EncineEs, E. Catchpool, 
London. 
18,103. SrLENCER for ExPLosion Enaings, E. Catchpool, 
London. 
18,104. Ciosrne Tins, A. L. Newell, London. 
18,105. PAVEMENT MANHOLE Covers, J. McKenzie, 


London. 
18,106. ADVERTISEMENT SHow-carps, J. Challis, 


London. 

18,107. Dyg-sturrs, C. D. Abel.—(Actien-Gesellachoft 
fiir Anilia-Fabrikation, Germany.) 

18,108. Lamp Wicks, E. Sansom, Taets 

18,109. Not-tocks, J. L. Doelp and °C. C. Perfect, 
Londun. 

18,110. Automatic Apparatus, F. H. R. B. Lieben- 
rood, Sidcup, Kent. 

18,111. Seat Supports for Cycies, J. A. Shaw-Mac- 
kenzie, London. 

Gas Lamps, L. Tapin, 


Device for Borries, H. N. French, 

ve 

18,114. ALTERNATING-CURRENT TRANSFORMERS, C, 
Schaller, Liverpool. 

18,115. Brack Fasteners, A. W. Patching and J. 8S. 
Smithson, Manchester. 

18,116. Mater Boxes, W. J. Reynolds, Birming- 


ham. 

18,117. Typewritine Macuings, J. C, Fell.—(J. Felbel, 
United States.) 

18,118. Ourpoor Seats for Tramcars, E. Fanshaw, 
Sheffield. 

18,119. ELectric Switch Connections, H. D. and L. 
Barlow, London. 

18,120. MouLpING MATERIAL for Castine Srex-, E. Sarg, 
London. 

18,121. Macnine for CoLourina Maps, J. M. Lorimey, 


ndon, 
18,122. Locomotive D. London. 
18, Device for Tapgs, P . W. Sankey, 


18,124. of Currers, O. Schaerer, 
ndon. 
18,125. Stamprnc Apparatus, D. B. Morison, London. 
18,126. KngeLiInac CusHion or Pap, L. G. Hunt, 
London. 
18,127. Distr1BuTION of E.ecrricity, T. von Zweig- 
bergk, London. 
18,128. Cuarcine Borties with Liqurps, R. G. Nash, 
London, 


SELECTED AMERICAN PATENTS. 
From the United States Aaa Official Gazette. 


655,902, Pneumatic C. H. Johnson, Chicago 
Heights, January 31st, 1900. 

Claim.—(1) In a motive fluid-o, rated tool, the ccm- 
bination with a suitable cylinder provided with an 
exhaust port of a differential piston having separate 
ports or passages leading from its opposite ends to its 
periphery at se ageons said cylinder having a 


supply port ai maintain constant pressure 
on That head of that pt piston having the lesser area, 


SS 
Ai 


SA 


substantially as and for the purposes ified. (2) In 
a motive fluid-o) ted tool, tle combination with a 
piston and its cylinder, of an annular end plug having 
an annular flange or shoulder on its interior, a ferrule 
or bushing, and a block or button interposed between 
the piston and ferrule or bushing, substantially as and 
for the purposes specified. 
655,915. THREsHING Macuing, A. N. Thomas and J. 
Caldwell, Avalon, Mo —Filed October 31st, 1899, 
Claim.—In a threshing machine, a grain pan with Ay 
perforated extension, a detachable frame adapted to 


SSS SS 


be carried on the under side of said extension, and 
having a series of imperforate shelves inclined rear- 
wardly and downwardly in the direction of flow of 

material passing over the same, substantially as shown 
oat described. 


655,932, Pumpinc ATTACHMENT FOR PNEUMATIC 
pag H. Laviers Wellston, Ohio.—Filed November 
dan tes a device of the class described, the com- 


bination with an outertube or shoe, aninnerair 
ube a thin the outer sabes or shoe and having 
its end closed ee 


ced a: rate and inde- 
pendent compressible air vee fod within the outer 
tube or shoe and arranged on ae exterior of the inner 
air tube in the space between the closed ends thereof, 
the ends of the air bulb abutting against the outer 
faces of the ends of the inner air tube, an air-inlet valve 


communicating with the bulb and supported by the 
rim, and the exterior feed tube having its ends bu 
ported by the rim and communicating with Nee bulb 
and with the inner air tube, said feed tube 
provided with a suitable valve, 
described. 


656,197. CARBURETTER FOR PETROLEUM OR OTHER 
Enorngs, A. and L. Lumiére, Lyons, France.—Filed 
March 27th, 1900. 

Claim.—Ina carburetter fora motor, the combination 
of a reservoir having an oil-feed opening, a float within 
said réservoir, a valve connected with the float and 
controlling said feeding opening, an opening in the 
upper ag of said reservoir communicating with the 
outer air, a passage in the side of said reservoir, a 
vertical tube into the lower end of which such passage 
opens, a regulating valve at the upper end of the 
vertical tube, and a little above the level of the liquid 


+ 


in the reservoir, a reversed tr d coni 
into the lower end of which the vertical tube opens, a 
casing within which the conical chamber fits and is 
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capable of sliding, a funnel-shaped air entrance com- 
municating with the lower end of the casing, studs on 
the conical chamber passing through vertically elon- 
gated holes in the casing, a coiled spring surrounding 
the casing and acting on said studs, a tube enclosing 
the spring and screwed on the exterior of the casing 
to regulate the action of the spring, a tube above the 
larger end of the conical chamber communicating with 
the suction valve of the motor, and a vegans cock 
in said tube, substantially as herein set forth. 


656,224, Drepoine Bucket, C. H. Smith, Jersey City, 
N.J.—Filed May 8th, 1900. 

Claim.—In a bucket a head-block with bifurcated 
lugs and a housing; two pulleys journalled in said 
head-block ; a cross-shaped bottom block, the ends of 
the cross constituting journal boxes, and the said 
block vertically drilled through its centre for a bolt ; 
a housing consisting of two vertical sides and a hori- 
zontal bottom drilled for a bolt to secure the same to 
the bottom block ; two sheaves turning on parallel and 
horizontal axles d in the ig; links con, 


sisting of two parallel portions open at their lower 
approximately -angular braces pinn 

bottom block and rive fed to the sections of the 
bucket ; spherical-shaped basket sections, disposed so 
that the adjacent edges of the same meet at obtuse 
angles; U-shaped straps secured to the sheave- 
housing; a chain linked to said straps —s over 
the pulleys and under the sheaves ; eyebolts with a 
chain secured to head-block, all ‘substantially as 
described. 
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CENTRAL ‘AMERICAN SHIP CANALS. 
No. I. 


Tue nineteenth century will bequeath to its successor 
the execution of a great engineering work, the practical 
effects of which on the development of nations cannot 
fail to be revolutionary and far-reaching. The idea of 
uniting, by a navigable channel across the central Ameri- 
can isthmus, the waters of the Atlantic and Pacific 
oceans claims descent from the very discovery of the New 
World and of the unwelcome fact that no such passage 
existed. No sooner was the latter circumstance recog- 
nised than ambitious man proceeded to formulate schemes 
for assaults on Nature’s handiwork. Succeeding genera- 
tions have sought, by means of innumerable projects, to 
realise the dream of the early navigators; but, so far, 
always with the same result—inglorious, often ignomi- 
nious failure, induced sometimes by the interference of the 
Church, sometimes by international wars and jealousies, 
sometimes by considerations of expense, and invariably 
by haphazard, superficial study of the initial problems 
and difficulties of the task. : 

Thus it happens, despite absolute unanimity as to the 
universal demand for such a work and three and a-half 
centuries of attention to the subject, that there remain 
but few. schemes to claim contemporary regard—(1) a 
canal following more or less closely the route of the 
Panama Railroad; (2) one traversing or contiguous to the 
territories of Nicaragua and Costa Rica; and (3) the long- 
time abandoned and newly re-animate Darien project. Of 
some other proposals of the past not a few favourable 
words might yet be spoken, and here mention may fitly 
be made of the once prominent but now almost forgotten 
idea of a waterway through the Mexican isthmus of 
Tehuantepec, which sprang from the busy brain of 
Hernando Cortez, and in 
1814, nearly three centu- 
ries later, was endorsed 
as feasible by the Legisla- 
ture of his nation. 

For reasons which will . 
be found to require scant 
defence, the greater part 
of the present series of 
articles will be devoted to 
consideration of the Pa- 
nama enterprise. During 
the past ten years or so, 
very hazy and, as a rule, 
fallacious ideas have pre- 
vailed regarding this un- 
dertaking. By the British 
and American public, and 
even by a large majority 
of engineers, it has been 
consigned to practical ob- 
livion as a total and ad- 
mitted failure, abandoned 
not only on account of the 
gross faults of its original 
promoters, but because of 
inherent and insuperable 
technical difficulties. In 
order to secure a clear 
and scientific understand- 
ing of the actual facts, 
and place the reader in a 
position to judge them 
with appropriate calm, 
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THE CENTRAL AMERICAN ISTHMUS 
SHOWING RAILWAYS & CANAL ROUTES 
Political Divisions 


actively opposed the resolution on the ground that the 
least the promoters of the enterprise could do to meet 
existing doubts was to reserve power to construct a lock 
canal in the not improbable event of very great difficulties 
arising in the case of the scheme approved. 

One result of the congress was the prompt promotion 
of a company with a share capital of 400,000,000f., to 
which, however, the public evinced a marked disinclina- 
tion to subscribe. Towards the end of the year M. de 
Lesseps, with a technical staff,embarked for Colon, with 
the intention, as was announced, of making precise inves- 
tigations on the spot and determining the route of the 
canal, in accordance with the terms of article 1 of the 
act of concession. The investigations, it is to be feared, 
were not of very exhaustive character, for a report was 
issued within three months estimating that the canal 
could be constructed in eight years and at a cost of 
only 843,000,000f., as against the twelve years and 
1,070,000,000f. suggested by the International Congress. 
However, these roseate calculations served their fateful 

urpose. On October 20th, 1880, the ‘ Compagnie 
Tbrocsetle du Canal Interocéanic de Panama” was 
legally incorporated, and on the 7th, 8th, and 9th of the 
following month the public came forward with subscrip- 
tions amounting to twice the capital asked for, viz., 
800,000,000f., in shares of 500f. each. How this money 
was spent and what became of the company and its most 
prominent officials are matter's of familiar history. We 
all remember the débdcle of 1888, the ruin entailed upon 
hundreds of thrifty shareholders, the subsequent years of 
scandalous revelation and political unrest; but we have 
strangely, very unwisely, and somewhat ungenerously 
ignored the meritorious and long-sustained efforts made 
to expiate the dismal past and evolve success from failure. 

The canal, according to the programme of the 
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Gr. Gayman 
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undisturbed by racial pre- — 

judice, considerations of 1 Tehnentepec 

political equilibrium and Nicaragua 

the score of other side m Panama 

issues which have been Iv Oarien 
evoked to obscure the Vv Other sbangoned Routes 


main question, a short 

history of the modern 
development of the enterprise may be of service. The 
isthmus of Panama—which, between Colon and Pa- 
nama, as the crow flies, measures but forty-two miles 
—-has long been the accepted route for rapid transit 
between the Caribbean Sea and Pacific Ocean. In the 
sixteenth century, the Spanish explorers were wont to 
ascend the Rio Chagres as far as Cruces and thence reach 
the Pacific side by a path through the forest of the Cordil- 
leras, and one may yet see, at points where these early 
pioneers left the river, ships’ anchors and cannon buried in 
the earth, abandoned because of the impossibility of trans- 
porting them further. In 1855 the isthmus was spanne 
y a railway, which has since continued in active opera- 
tion; but it was not until 1871 that the idea of a maritime 
canal was very seriously entertained. The question was 
first debated at a congress of geographers held at Ant- 
werp, and in 1875 a similar gathering at Paris passed a 
resolution calling upon all governments interested in the 
opening of an interoceanic canal promptly to investigate 
the matter, and unite in support of the route which offered 
to navigation the. greatest facilities of access and traffic. 
A year later the Society of Commercial Geography of 
Paris appointed a committee, with M. Ferdinand de 
Lesseps as chairman, to consider the matter, and about 
the same time General Tiirr and M. Lucien-Napoleon 
Bonaparte-Wyse founded a company which organised an 
expedition to conduct inquiries on the spot. M. Wyse 
himself took chores of the party, and obtained from the 
Government of Colombia an important concession, to the 
etails of which reference will presently be made. There- 
uyon M. de Lesseps’ committee organised an international 
ess, which met in Paris during the second fortnight 
of May, 1879. The delegates discussed the details in 
five Sections, and then, in plenary session, adopted a reso- 
lution to the effect that an interoceanic ship eanal was 
no less practicable than desirable, that its level should be 
that of \he sea, and that the best route lay between 
the Ba}} of Limon and the Bay of Panama. Of the 
ninety-¢ight delegates greg when the division was 
welve abstained from voting, and eight others 


de Lesseps Company, was to start from the Bay of 
Limon, on the Atlantic, follow the valley of the Chagres 
as far as Obispo, cross the chain of the Cordilleras to the 
kilometric point 56, and thence make use of the valley of 
the Rio Grande to the deep soundings in the Bay of 
Panama—an aggregate distance of 74 kilometres, or 
46 miles. The width at bottom was to be 22 metres 
(72ft.) and the depth 9 metres (294ft.), and a great dam 
was contemplated at Gamboa to control the floods of the 
Chagres, the waters of which were to be carried to the 
sea by open channels cut alongside the canal. For a 


d | short while hopes ran high concerning the progress of the 


enterprise, then it became evident, first, that M. de 
Lesseps would be unable to fulfil his pledge of February, 
1880; and, secondly, that there were radical defects in 
the project itself. It was not, however, until January, 
1887, that de Lesseps gave a gradging consent to the 
consideration of the introduction of locks. Then, in hot 
haste, but too late to avert the impending catastrophe, a 
new scheme was put together, the so-called “ projet d’un 
canal provisoire 4 écluses.”’ Eventually M. de Lesseps 
and his colleagues were compelled to relinquish their 
directorships; their places were taken by provisional 
administrators, and on January 26th, 1889, the shareholders 
in general meeting called for the nomination of a judicial 
liquidator. The Civil Tribunal of the Seine appointed to 
this very responsible office M. Joseph Brunet, and con- 
ferred upon him exceptional and far-reaching powers— 
‘to transfer to any new company all or part of the assets, 
to ignore or ratify all or any agreements with the con- 
tractors, and in order to ensure the continuation of the 
works, to contract loans and settle securities.” 

Whatever be the destiny of the Panama enterprise, it 
should never be forgotten that to the late M. Brunct is 
due a very large share of the credit attaching to its 
present position and possibly fortunate future. He died 
while yet engaged in bringing order into chaos and 


nursing back to life an almost inanimate corpse, but | po 


his faith never appears to have faltered, nor did his 
labours lessen because of the seeming hopelessness of 
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his task. When he entered upon the duties of liquidator, . 
eight of the twelve years allowed by the Colombian ° 
Government for the completion of the canal had expired. 
Consequently, some of his first anxieties centred in the 
prevention of the forfeiture of the valuable rights accru- 
ing from the concession, and of the fruits of whatever 
good work had been accomplished on the isthmus. In - 
order to secure from an impartial source a sufficient 
knowledge of the actual condition of the works, he 
appointed a commission, under the presidency of M. 
Guillemain, inspector-general of bridges and roads, to 
make full inquiry, and this body, in May, 1890, dul 
presented its report. M. Brunet thereupon sent M. 
Bonaparte-Wyse to Bogota with instructions to nego- 
tiate and, if possible, secure a prolongation of the- 
period colunnalls granted for the completion of the 
enterprise, and this mission resulted in an enactment of 
the Colombian Legislature allowing an extension of ten 
years. Failure, however, attended every effort to revive 
the company, until, in June, 1894, the statutes of a 
new corporation were lodged and, in the following 
October, received legislative sanction. The capital of the 
company thus created—La Compagnie Nouvelle du Canal’ 
de Panama—was 65,000,000f., in 650,000 shares of 100f, 
each. Of this the equivalent in specie of 600,000 shares 
and 50,000 fully-paid shares were handed over to the 
Colombian Government in accordance with the terms of 
the treaty negotiated by M. Bonaparte-Wyse. The liquida.- - 
tor of the old company retained cash in hand and lottery- 
bonds, but with these exceptions all the assets of the 
enterprise were transferred to the new corporation, to- 
gether with very stringent stipulations as to their use and 
the distribution of profits. 

So far as the execution of its work is concerned, the 
new company is completely independent of the de 
Lesseps undertaking, and 
the latter’s creditors. 
Each party, however, has 
a common and tangible 
interest in the future of 
the enterprise. . The offi- 
cial receivers of the ancien 
compagnie very properly 
adopted every expedient 
to avert a final fiquida- 
tion, which would have 
been disastrous to every- 
one involved. They first 
of all entered into nego- 
tiations, happily success- 
ful, with some of the great 
financial houses, and then, 
after careful examination 
of the accounts, made 
very effective representa- 
tions to several of the 
firms and persons who 
had most largely profited 
by transactions with the 
old company, reminding 
them that their interests 
would best be served by 
subscribing to the funds 
for re-opening the works. 
In the legal document by 
which the property of the 
de Lesseps company was 
transferred to the new 
corporation, the latter's 
obligations to the former 
are exactly defined; for 
instance, we find it laid 
down that 60 per cent. of 
the net profits of operatin 
the canal shall be assign 
to the receivers of the old - 
company,representing the ' 
great body of its creditors. This assignment, however, is 
not to be made until deductions have been allowed on ac- 
count of general working and administration expenses, 
including all payments due to the Colombian Government, 
all interest on borrowed monies, and 5 per cent. interest on 
the share capital of the company. These are obviously 
not very extravagant terms, but it must always be remem- 
bered that the property transferred can have little more 
than nominal value pending the completion of the canal 
and its remunerative exploitation. 

It will here be found convenient, and a matter of some 
practical importance, to summarise other rights and obliga- 
tions of the present company. Its principal rights, as 
already suggested, are derived from the act of concession 
of May 18th, 1878, which confirmed the contract entered 
into by M. Salgar, Colombian Minister of the Interior and 
Foreign Relations, and M. Bonaparte-Wyse. According 
to section 1 of article 1, the concession was granted for 
a period of ninety-nine years, reckoned from the day the 
canal is opened. Section 5 provided that the canal should 
be completed and opened for traffic within twelve years - 
from the date of the formation of the company under- 
taking its construction, but the executive power was 
authorised to grant a prolongation of six years, in the 
event of force majeure, and if, after the construction of © 
more than one-third of the canal, the company acknow- 
ledged the impossibility of completing the work within 
the shorter period. These conditions, however, as will be 
seen, were subsequently modified. Sections 7 and 8 con-. 
ceded to the company all the State lands deemed requisite 
for the construction of the canal, in addition to strips 
of 200 metres (219 yards) in width on each side; while 
article 4 granted to the holders of the concession, 
to aid them in their work, 500,000 hectares (1,285,000 
acres) of State lands, with whatever mines they might 
contain, in localities to be chosen by the com- 
pany. Article 5 declared neutral for all-time the 
rts at each end of the canal, and the waters ' 


of the latter from sea to sea; while article 14 authorized * 
the company to collect dues on condition that these ’ 
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latter should apply equally and without favour to ships of 
all nations, and that the maximum charge for transit 
should not exceed 10f. per cubic metre, resulting from 
the multiplication of the principal dimensions of the 
vessel—length, breadth, and draught of water. Article 15 
fixed the share of the Colombian Government, varying 
from 5 to 8 per cent. of the gross proceeds; and pro- 
vided that, in any case, it should not be less than 
1,250,000f. The modifications introduced by the treaties 
of December, 1890, and April, 1893, relate exclusively to 
the question of prolongation. Article 1 of the earlier 
contract conceded to the liquidator an extension of ten 
years, ‘during which the canal shall be finished and 
applied to the public use,” and this term is defined in the 
1898 document as commencing from the day of the legal 
incorporation of the new company. Consequently, it 
will be seen, the concession, unless again renewed, will 
expire at the end of October, 1904—a date long anterior 
to the possible completion of the enterprise. Negotia- 
tions for another extension should be opened at the first 
favourable opportunity, for, judging from precedent, it 
_appears only too probable that the price demanded by 
the Colombian Government will be regulated according 
to the proximity of the threatened forfeiture. In 1893, 
for instance, the price exacted was a credit of 12,000,000f. 
—less 4,000,000f. due to the company in liquidation—in 
addition to the payments in cash and shares already 
mentioned. 

Beyond the rights secured as inheritor of the Colombian 
concessions and the other assets of the de Lesseps 
enterprise, the new company holds a considerable propor- 
tion of the share capital of the Panama Railroad, which 
runs in close proximity to the canal route, and must 
therefore be of indispensable service to the works. It 
transpired during the course of liquidation that the old 
company had expended some £60,000,000, of which— 
devoting attention exclusively to the operations in the 
isthmus—83,000,000f. went for salaries, 119,000,000f. for 
the purchase and transport of stores, &c.; 77,000,000f. 
for the erection of workshops and buildings; nearly 
5,000,000f. for the purchase of land ; more than 9,000,000 
for sanitary service ; and 443,000,000f. for work accom- 
plished, z.¢e., some 55,641,000 cubic metres (72,779,000 
cubic yards) of excavation. As part result of this often ex- 
travagant and inexcusable outlay, there was handed over 
to the new company an immense amount of valuable 
material, rapidly rusting and going to decay, but since 
that time, it is to be hoped, rescued for a more useful 
destiny. There are now, it is stated, in the stores and 
workings, 256 locomotives, 150 portable engines, 3372 
trucks of 6 cubic metres, 1360 trucks of 4 cubic metres, 
4243 trolleys, 150 kiloms. of broad and 4 kiloms. of narrow 
gauge permanent way, 60,000 rails, 23 launches, 36 boats, 
63 barges, 36 hand or steam winches, 9 tugs, 89 excavators, 
253 cranes, 10 cable-ways, 23 drags, and a large stock of 
tools, cast iron piping, &e. 

The concession having been saved, though by a perilously 
narrow margin and at considerable cost, the directors of 
the newly-created company settled themselves (a) toa 
continuation of the works in the maniére sérieuse et 
permanente prescribed by the Colombian Government ; (b) 
to a determination, by experiment and exhaustive investi- 
gations of the still vexed question whether the construction 
of the canal was feasible; and (c) to the preparation, if 
the reply were affirmative, of a project which should be 
above reproach and command the confidence not only 
of engineers, but also of the commercial and financial 
worlds. To secure these ends, and in accordance with 
article 31 of the statutes of the company, they summoned 
to their assistance a number of experts, representing the 
most progressive nations of the world and possessed of ex- 
perience which should specially fit them to give authori- 
tative advice in such a position. The Comité Technique, 
thus formed, comprised the following members :—MM. 
Robaglia, ex-inspector-general of bridges and roads (chair- 
man); Bouvier, ex-inspector-general of bridges and roads 
(reporter); General Abbot, formerly of the corps of engi- 
neers, United States Army ; Castel, ex-inspector-general 
of mines; Daymard, chief engineer of the Compagnie 
Transatlantique ; Fargue, ex-inspector-general of bridges 
and roads ; Fteley, chief engineer of the Aqueduct Com- 
mission of the City of New York; Fiilscher, privy council- 
lor in the Prussian Ministry of Public Works, and ex- 
technical director of the Kiel Canal Works; Hersent, 
civil engineer; Henry Hunter, chief engineer of the Man- 
chester Ship Canal; Koch, director of the Technical 
Academy of Darmstadt, and ex-technical member of the 
Kiel Canal Commission; Jules Martin, ex-inspector- 
general of bridges and roads; Skalkowski, ex-director of 
the Department of Mines in the Russian Ministry of Agri- 
culture and State Lands; and Sosa, chief engineer of the 
Republic of Colombia. M. Bouvier, it should be noted, 
died in September, 1898, while M. Sosa perished in the 
wreck of the Bourgogne while on his way to Paris to take 
part in the deliberations of the Committee. 

The spirit in which the Technical Committee faced 
the various problems set before it, and the recommenda- 
tions which it has offered for their solution, will be dis- 
cussed in the next and succeeding articles. Meanwhile 
it will be found convenient to conclude the present intro- 
duction with a brief reference to the vigour with which 
the directors of the company sought to continue the good 
work initiated by M. Brunet and his successors. In 
1895, according to official data, the company had in its 
employ in the isthmus an average effective strength of 1225; 
in 1896, 2715; in 1897, 3980; and in the first six months 
of 1898, 3630; and it appears that in the three complete 
years over 2,000,000 cubic metres of material were 
removed. Special energy, however, has been devoted to 
the consideration and improvement of the climatic condi- 
tions under which the enterprise must be conducted, to 
keeping the route clear of undergrowth and maintaining 
the machinery, &c., in working order, to opening a deep 
heading and numerous borings for the purpose of plainly 
showing the various strata which have to be removed for 
Farag of the canal through the Cordilleras, and to 
dredging-work and the removal of rocks in the La Boca 


basin and Bay of Panama. The surveys, conducted ab 
initio and pushed far beyond the point reached by the old 
company, have resulted in a very detailed map of the 
entire region—in short, there has been since 1894 much 
practical work accomplished concurrently with the 
acquisition of invaluable scientific data. The total cost 
of the various operations up to June 30th, 1898, was 
28,537 ,298f. 

Of the extent and character of the work achieved under 
the new régime, a very definite idea may be gathered 
from the engravings, reproduced from original photo- 
graphs taken on the spot, which will be published with 
subsequent articles. . Elsewhere, in the present issue of 
Tue Encineer, will be found a plan and longitudinal 
section of the project for completing the canal, which has 
been formulated by the Technical Committee, and warmly 
recommended by many independent and reliable experts. 
These illustrations will, it is believed, prove of consider- 
able interest and assistance in connection with the 
detailed description of the project contained in later 
articles. 

Early in the year 1898, the directors took steps to 
comply with article 75 of the company’s statutes, pro- 
viding that ‘‘when the expenditure shall have reached 
about one-half of the share capital, a Special Technical 
Commission shall pass judgment upon the results secured 
by the work already executed and on the inferences to be 
drawn from them concerning the prospects of the enter- 
prise.” This commission, it was decreed, should consist 
of two members chosen by the Council of Administration, 
two nominated by the liquidator of the old company, and 
a fifth—the chairman—elected by the other four; and 
was actually constituted as follows:—MM. Etienne, chief 
engineer of bridges and roads (chairman); Barba, ex- 
chief engineer of the Creusot Works; Bertrand, professor 
of geology at the Ecole Nationale Supérieure des Mines ; 
Ziircher, chief engineer of bridges and roads; and General 
Abbot, formerly of the U.S. army. 


GAS AND OIL ENGINES AT THE PARIS 
EXHIBITION. 
No Il.—FRENCH SECTION. 

Or the gas engines shown at Paris the largest in point 
of power and size is the remarkable 650 horse-power 
single-cylinder single-acting Simplex, for blast furnace 
gases, exhibited by the Société Cockerill, Seraing, Belgium. 
A drawing of this engine has been given in THE ENGINEER, 
June 29th, 1900. It is the only motor shown for these 
gases, though many of those driven with generator gas 
might easily be modified toutilise this new and important 
power agent. Upon an engine of exactly similar make 
a very complete and interesting trial was carried out at 
Seraing in March of this year, details of which will be 
found in the same number of THE ENGINEER. The extra- 
ordinary development during the last few years of the 
utilisation of high furnace gases for driving gas engines in 
Belgium and Germany is well illustrated by this large 
engine. The piston is coupled direct to the piston-rod of 
a blowing cylinder for delivering air at high pressure to 
the furnaces, and the gas engine and blower combined are 
said to be the largest hitherto made for this class of work. 
The motor has two lift valves for admitting the gas and 
air, and a third through which the charge when mixed 
enters the cylinder. The valves are 10in. in diameter, 
and water is circulated round both the motor piston and 
the seat of the exhaust valve, as well as in the barrel, to 
counteract the great heat produced. 

The Simplex engine, designed by MM. Delamare- 
Deboutteville and Malandin, was originally made in 
France by the Maison Matter; it is now constructed for 
large sizes by the Société Cockerill, and for smaller powers 
by M. Ch. Beer, of Liége. It is one of the best- 
known engines, is of the usual four-cycle type, with 
electric ignition, and carries a small slide valve, placing 
the contents of the cylinder in communication with the 
electric sparks at a given part of the stroke. It is 
especially well adapted for use with blast furnace gases, 
because the internal explosion end of the cylinder is 
rounded, and has no corners where the dust with which 
these gases, even after cooling, are charged, can accumu- 
late. The striking success obtained by the Seraing 
Company with its engine worked with these gases is 
shown by the fact that it has received about seventy 
orders for engines and blowers similar to the one 
exhibited. The demand for them has been so great that 
the firm has now more orders than even its large 
works can fulfil in a reasonable time. It is regrettable 
to note that while foreign houses are eagerly pressing 
forward in this new field of enterprise, in England little 
seems yet to have been done. 

Two other important French houses exhibiting gas and 
oil engines are the Niel and the Charon. The former 
show motors of the usual four-cycle type, the good work- 
manship of which, and not anything special in their con- 
struction, make the Niel engines popular. The Cie. Niel 
is among the few in France which turn out a large number 
of engines annually apart from those required for motor- 
carriage propulsion. It does a considerable business in 
both gas and oil engines, and employs about 800men. At 
Paris it shows six gas engines, varying from 1} to 60 
horse-power, the latter with two cylinders, and three oil 
engines, of 4, 10, and 14 brake horse-power. A porcelain 
ignition tube is used—a rather unusual method in 
France—and the governor, on the ‘“ hit-or-miss”’ prin- 
ciple, carries a knife edge acting on the gas valve'in the 
usual way. 

The Compagnie Duplex—an offshoot of the Niel—has 
eight gas engines of the same well-known type, ailstationary, 
of 14, 23, 54, 103, 13, 15, and 30 brake horse-power on 
view; the smallest run at 300 and the largest at 200 
revolutions per minute. It also exhibits several oil 
engines, in all of which the charge is fired, and the speed 
controlled in the same way as in the Niel. An interesting 
feature of its show is a double-acting engine at the 


Champ de Mars, worked with town gas. Both for large 
powers and for small motors for mechanical traction, 
itis very desirable to utilise the double-acting, instead 
of the single-acting type, if possible, on account 
of its ome weight and size for the same power, 
and greater regularity in running. Many attempts 
have been made, of which the Duplex is one of the best, 
to overcome the inherent difficulties. As here shown the 
engine is horizontal, and the four-cycle is carried out alter- 
nately at either end of the cylinder. There is a double 
set of admission, ignition, and exhaust valves, all worked 
by cams from one horizontal auxiliary shaft, driven two 
to one from the motor shaft. _The charge enters through 
an automatic mixing valve, from whence it is sent 
through the two admission valves to either end of the 
cylinder, as required. The valves are of the usual lift 
type, the cams acting direct upon the valve stems with- 
out intermediate levers. The commutator for passing 
the electric spark is also worked by a cam on the 
lay shaft, though in some other engines ignition is by hot 
tube. The speed is regulated by retarding the moment 
of ignition and varying the proportions of gas and air 
forming the charge. The cooling of the cylinder, a 
specially important matter in double-acting engines, seems 
to be efficiently carried out. Both the ) and front 
cylinder cover have jackets, and the water passes first to 
the latter, the hottest part, carrying the stuffing-box, 
before being sent on to the barrel, where the heat is not 
so great. The crank, crosshead, and bearings are enclosed 
in a chamber filled with oil—an arrangement often found 
in small sized engines abroad; the motor cylinder and 
piston are separately lubricated. All the valves are 
easily accessible, and for*motor traction this is very 
necessary. 

The construction of this gas engine is similar to that 
of a steam engine, with guides and a stuffing-box, but it 
has one novel feature—a junction pipe uniting the two 
ends of the cylinder. The charge is drawn in at either 
end during a whole stroke; the next sends it into the 
junction pipe, and so to the other side of the cylinder, 
when the piston is half way through its stroke. The 
admission valve then closes, and a slight vacuum is 
formed, the volume increasing as the piston moves out. 
As half the charge is thus passed to one side of the 
piston, and half to the other, expansion is said to be 
more complete than in an engine where one whole stroke 
is devoted to admission, and the compression and expan- 
sion strokes are of equal length. The gases are said to 
be discharged at atmospheric pressure. Thus there are 
two motor strokes, one at each end of the cylinder, 
during one revolution, and none during the next. The 
power may be varied by varying the area of the 
junction pipe. For motor traction the Duplex engire 
is at present made in one size only—6 _ horse-power 
—and runs at 600 rvolutions per minute. Cylinder 
diameter, 5:7in.; stroke, 4°7in. Weight of the engine 
including the fly-wheel, 324 Ib. 

The Charon, one of the best and most deservedly 
popular of French engines, is made for gas only, and 
chiefly in the larger sizes. It is a four-cycle motor, but 
varies from the usual type in the method of compressing 
the charge and regulating the speed. Part of the mixture 
of gas and air is driven by the piston during the admission 
stroke into a serpentine coil enclosed in a chamber below 
the cylinder, and withdrawn by the same action at the 
next compression stroke, thus increasing the volume of 
the charge. The governor acts upon the valve connect- 
ing the coil and the cylinder, and determines the quantity 
passing to the latter according tothe speed. The amount 
of the charge admitted is in inverse ratio to the com- 
pression, and in this way the ‘ variable compression ” 
claimed for the engine is obtained. Electric ignition is 
always used, and starting is effected by the usual means 
of a reservoir into which the air is compressed to a 
pressure of nine atmospheres ; the engines are said to be 
able to start with full load on. This.is one of the earlier 
French motors, and was shown at the Exhibition of 1889. 
A large plant driven with town gas has lately been installed 
at the National Printing Office in Paris, where the engines 
drive dynamos furnishing electric light to the building. The 
cost is less than when the office was lit by the same gas 
as is now used to work the engines, and the light is 
doubled. At the Exhibition the Société Charon show 
four small vertical engines, in sizes from } to 4 horse- 
power, and seven stationary horizontal engines, from 1 to 
100 horse-power. The larger sizes, two of which are of 
60 horse-power, have two cylinders, and run at 150 
revolutions per minute. They make engines up to 
150 horse-power, and their business seems to be one of 
the largest in France for gas engines. 

Several smaller engines shown are of considerable 
merit, and all fairly well made. Of these MM. Lacroix, of 
Caen, exhibit motors of the Capitaine type, principally 
for oil, though they may also be driven by gas, acetylene, 
or rectified alcohol. The engine is chiefly made vertical, 
and the upper end, shaped as in the Capitaine, acts as a 
combustion chamber. The air drawn in by the suction 
stroke of the piston, enters through an automatic valve 
at the top. At the same moment a small pump, worked 
by a cam from the valve shaft, sends a minute quantity 
of oil through the ribbed and red-hot vaporiser, where it 
is converted into oil vapour, and mixing with the air 
forms the explosive charge. The next stroke of the 
piston forces the highly-compressed charge back into the 
vaporiser, where it ignites and drives out the piston in 
the usual way; the last stroke discharges the products 
through the exhaust valve, also opened by a cam from 
the auxiliary shaft. The vaporiser is heated by a lamp at 
starting, afterwards it is maintained ata dull red heat 
by the explosions only. It has no timing valve, and as 
all the air is admitted at once, there must be a certain 
difficulty in avoiding premature explosions. The engine 
is water-jacketed in the usual way, and carries a centri- 
fugal governor on the fly-wheel, which acts on the “ hit- 
or-miss”’ principle, and wholly cuts off the supply of oil 
if the normal speed is exceeded. It is made both vertical 
and horizontal, for gas or oil. The makers exhibit a 
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small 3 horse-power vertical gas engine, running at 300 
revolutions per minute, two oil engines of similar type, a 
hot air engine for pumping, and a motor worked with 
alcohol distilled from beetroot. 

Another engine in which both gas and oil may be used 
is the Champion, made by MM. Caloin and Mare, of Lille. 
At the Champ de Mars pes show a 2} brake horse-power 
cngine, running at 336 revolutions per minute ; a7} brake 
horse-power, speed 266 revolutions; and 217 brake horse- 
power engine, running at 250 revolutions per minute ; the 
latter is very noisy in working. All are of the usual four- 
cycletype, with hot-tubeignition. At Vincennes there is an 
11°8 brake horse-power engine, worked with oil essence, 
in which the consumption during a test was said to have 
been as low as 0°381]b. per brake horse-power hour, 
and the same engine worked with gas consumed 17 cubic 
feet. per brake horse-power hour. 

MM. Brouhot exhibit several of their well-known gas 
engines, of the usual Otto type. They are made chiefly 
in small sizes, both horizontal and vertical, for agricul- 
tural purposes; those at the Exhibition are mostly 
stationary, but there is one 6 horse-power portable oil 
engine. A 80 horse-power horizontal gas motor deserves 
special notice, as also a smaJl 2 horse-power oil engine. 

Another well-known French maker whose engines have 
been for some years in the market is M. Delahaye, of 
Tours, who shows many small high-speed oil and gas 
motors, espetially a series from 4 to 12 horse-power, 
intended for driving dynamos direct. These little engines 
have been very successful in propelling carriages. 
Among older motors is the Noél for small powers only, 
represented by a useful little 1 horse-power engine, driven 
with oil or gas as preferred, and running at 400 revolu- 
tions per minute, and a 34 horse-power engine, driven at 
the same speed. A 14 horse-power engine has a speed of 
850 revolutions per minute, while a larger 10 horse-power 
gas engine runs at 200 revolutions. All these-are 
stationary. 

An interesting novelty, shown by MM. Panhard and 
Levassor, is a well-made 4 horse-power oil engine, for 
propelling a little locomotive along an 18in. gauge. These 
small oil locomotive engines are intended to run on light 
and narrow railways for mines, ironworks, quarries, and 
elsewhere, and seem likely to become very useful and 
popular. Their manufacture has also been taken up by 
the Cie. Francaise des Moteurs & Gaz—formerly the 
Société Otto—which has a large and important show. 
It exhibits a two-cylinder 500 horse-power gas engine 
with electric ignition, a 40 horse-power, and a 80 horse- 
power engine, all horizontal, of the usual well-known 
type. It has also a small vertical engine, and two 
oil motors of 5 horse-power and 10 horse-power, not 
working. A 60 horse-power Otto engine is driven with 
poor gas furnished by a Lenceuchez generator outside 
the building ; several of these power gas producers are 
seen at work at Vincennes. 

In the Lencauchez generator the attempt has been 
made to utilise common non-bituminous French coal, in- 
stead of anthracite or coke, and it appears to work suc- 
cessfully. The gas is generated in the usual way. Air is 
forced into the furnace by a fan worked from the engine, 
anda small quantity of water, instantly converted into 
steam, is admitted at the same time. The gases are 
passed into various purifiers, and thence to the holder. 
Of the Taylor gazogene, made by MM. Fichet and 
Heurtey, five producers are shown at work, two of which 
furnish power to drive respectively a Charon and a Niel 
engine. An interesting novelty is the Riché producer, in 
which gas is distilled from wood in a set of double verti- 
cal retorts ; this generator is also working, and affords a 
unique spectacle seldom to be witnessed. M. Riché 
claims to produce by his method a gas of more than half 
the heating value of lighting gas, and in countries where 
wood is abundant his invention should prove of great 
use, but the short life of the cast iron retorts he employs 
must prove a drawback. For further details of his in- 
genious system the reader is referred to a paper read by 
M. Riché before the Congrés de Mécanique, Paris, 1900. 
A Gardie generator is also shown, furnishing power gas 
to an engine by the same maker; this producer plant has 
been some years before the public, but does not appear 
hitherto to have achieved much success. 

The Compagnie Francaise des Moteurs 4 Gaz also ex- 
hibits a 30 horse-power vertical three-cylinder engine of 
the Diesel type, driven with heavy oil, but not running. 
The Diesel engine—single-cylinder type—described in 
Tue EnGineeErR, October 16th, 1897, and November 5th, 
1898, works on practically a new system, namely, by very 
high compression of air only, into which, when at its highest 
temperature and pressure, a minute quantity of oil or 
other combustible is injected, and instantly vaporised and 
ignited. In other respects the usual four-cycle is followed. 
In the opinion of many foreign, and nearly all German ex- 
perts, this engine may become one of the leading types of the 
future, and the results already obtained seem to justify 
these high expectations if the engine can be made cheaply. 
The Compagnie Francaise also exhibits a vertical motor with 
water pump coupled direct, and having a cylinder diameter 
of 7°8in., stroke 13in., speed 220 revolutions per minute. 
The Société Francaise des Moteurs Diesel, at Bar-le-Duc, 
which also makes the Diesel engine, exhibits a two-cylinder 
vertical 40 horse-power engine running at 160 revolu- 
tions per minute. We suw it working at Vincennes, 
and indicator diagrams were taken in our presence. 
The engine was rather noisy, and not very well made or 
finished. Cylinder diameter, 10in.; stroke, 16°1in.; 
mean air pressure of the cycle, 34 atmospheres, and 38 
atmospheres maximum initial pressure in the cylinder 
when the diagrams were taken. A description of the 
larger and more important Diesel engines will be found 
in the German section. ; 

The Merlin oil engine has been favourably known for 


‘some years, and was one of the best shown at the 


Meaux Competition. It has also been adapted for 
use with gas, and four gas engines are shown, two vertical 
and two horizontal, all for small powers. Of oil motors 
the Merlin firm exhibit vertical. engines of 1 and of 


4 horse-power, and a horizontal 8 horse-power engine. 
Japy Fréres, of the Haut Rhin, have at Paris a large 
number of useful portable oil engines for pumping water 
and other industrial purposes, and also several gas 
engines. The same remarks apply to MM. Séguin, of 
Paris, the French makers of the Gnome (Seck), a German 
motor, who exhibit many small oil engines of this type, 
among them a 5} horse-power stationary, and a 4 horse- 
power portable oil engine on wheels. All these are of 
the ordinary four-cycle type, and do not call for any 
detailed description. 

An interesting survival is the Lenoir, shown by Rouart 
of Paris, who still constructs this historic motor. In its 
original double-acting shape it was in 1860 the first gas 
engine made and worked, and though now much modified 
and transformed into the ordinary four-cycle, there is 
apparently still a demand for it. MM. Rouart Fréres 
show several oil and gas engines, the latter of 25, 8, 4, 
and 2 horse-power respectively, the last only is vertical. 
M. Charles Fromont also exhibits small two-cycle gas 
engines. Messrs. Crossley show a large number of 
engines through their French agent, M. Pierson, but 
these will be described in the Engish section. 

This completes our notice of the principal French gas 
and oil explosion motors in the Exhibition at Paris and 
Vincennes, 
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The Law and Practice relating to Letters Patent for Inven- 
tion. By Roger Wattace, Q.C., and JoHn Bruce 
Crown 8vo., cloth. London: Clowes and 


WILLIAMSON. 
Sons. 1900. 
Tus volume is evidently the result of mueh labour and 
research on the part of its authors, and, speaking 
generally, it brings the knowledge of the subjects with 
which it deals thoroughly up to date. It traverses prac- 
tically every branch of patent law, and is evidently 
intended to contain so much information that it can take 
the place of a whole library. As to whether or not this 
object is attained may be a matter of opinion ; but there 
are two considerations in this connexion to which we 
would wish to draw attention. The first is that no one 
in this country who is practising in this branch of the 
law is so far out of the reach of a library as to need 
a substitute, and manifestly it is much better to consult 
the original than a necessarily compressed abridgment. 
Moreover, there is embodied in the v00k, and occupying 
over one-quarter of its entire bulk, an accumulation— 
contained in three appendices—of statutes, rules, forms, 
&e., many of which are obtainable gratis on application 
to the Patent-office, the remainder being purchasable for 
a shilling or two. In these two instances we consider 
that more than there was any need for has been done— 
with the inevitable result. The book is too big to be 
comfortably handled, and a somewhat larger margin than 
there was any necessity for has not improved matters. 
The whole work extends to over 900 pages, and weighs 
over 5lb. We maintain that this is too weighty a 
volume for the continual use for which evidently the 
present book is intended, and that, by the omission of a 
large amount of letterpress which may be obtained more 
cheaply elsewhere, its weight might have been reduced 
by nearly, if not quite, a third. Moreover, it is question- 
able if there was any real need for another book on 
Patent Law, there being so many previously in exist- 
ence. - 
But with the foregoing exceptions, almost the last word 
which can be addueed against this book has been spoken, 
for in many ways it is an excellent volume. There are 
in all twenty-six chapters, each of which deals with a 
separate branch of the subject. At the beginning of the 
book there is a contents table, and the various matters 
discussed in each chapter are set down in order, with the 
number of the page on which they occur. The letter- 
= is distinctly readable, and is illustrated throughout 
y copious extracts from the judgments of the Courts in all 
the leading cases. These have been brought well up to date 
by references to cases decided quite recently. These extracts 
are, as a rule, long; in some cases they appear to be too 
long. But in support of their length and detail it may be 
urged that, in order to arrive at the underlying principle 
in a patent case, the surrounding facts must be thoroughly 
understood. It has evidently been the idea of the 
authors to make every detail as complete as possible, as 
we have already remarked, and these long extracts from 
judgments are presumably intended to be of service to 
those who have no access to a law library. 

Perhaps the subject dealt with at greatest length is the 
question of infringement. The experience of the authors 
has certainly lain in this direction, and it was to be 
expected that they would have gone minutely into 
this branch of the subject. In conjunction with the text 
there is an Appendix—IV.—which contains a number 
of Forms and Precedents for use in particular cases. 
The majority, at all events, of these Forms, &c., have been 
used in particular cases. This is evident in some cases 
on the face of them; in some it is stated in a footnote. 
This being so, they will be found all the greater help. 
This appendix is certainly one of the features of the book. 
Another feature is a long list of leading cases, extending 
over sixty-five pages, arranged in alphabetical order. In 
connection with each case is given its subject matter, 
reference to reports, and to pages in the volume where 
it is mentioned. This list appears to be singularly 
complete. 

Taking the work as a whole, we consider that it is 
worthy of praise. It certainly has been compiled and 
prepared with great pains. It is, moreover, well arranged, 
and, as far as we have discovered, accurate. There is, 
however, one other fault which we find with it, and that 
is the absence of side lines. The ‘absence of these is a 
drawback in connection with quick reference. It is true 
that there are headlines to the chapters, and certain of 
the paragraphs begin with letters of different type from 
that in the remainder of the text, but this does not 


entirely make up for the absence of side lines, and we 
should not be surprised to find them added in subsequent 
editions. The index, on the other hand, we have found 
very fairly complete and well arranged. 


Le Bouclier et les Methodes Nouvelles de Percement des 
Sousterrains. Par Rene Puivire, ingénieur des Ponts et 
Chaussées. 225 figures dans le texte. Paris: Libraire 
Polytechnique, C. H. Béranger, editeur, 15, Rue des Saints- 
Péres, 15, Maison a Liége, 21, Rue de la Régence. 1900. 


Tuts work may to some extent be regarded as an up-to- 
date sequel of the treatise “‘Emploir du Bouclier,” by M. 
Raynald Legouéz, published three years ago, and reviewed 
in our columns April 1st, 1898. A large number of the 
illustrations in the first chapter, which is devoted to the 
extra and intramural sections of the collector of Clichy, 
are, as acknowledged by the author, borrowed from the 
volume of his predecessor. With the exception of a brief 
description of the Boston tunnel and two other works, in 
which the shield was employed in America, of the 
Central London tunnels, of the sewers of Melbourne, and 
the tunnel of l’Yarra, the contents relate exclusively to 
the most recent examples carried out in’ France. It is 
not more than three years since the extension of the 
Orleans line to the Quai d’Orsay was commenced, 
and also that of the first length of the Municipal 
Metropolitan system of the metropolis. The shield 
adopted in both cases was the same which had afforded 
very successful results in the operations at Clichy. In 
the construction of the syphon under the river Oise, 
steel rings, 1ft. 8in. in length, divided into four segments, 
and ;,in. in thickness, were substituted, instead of the 
cast iron lining lin. thick used for the syphons at Clichy 
and la Concorde, which were in progress from 1892 to 
1896. One of the advantages resulting from this innos 
vation was that the ring sections were much lighter, and 
therefore more easily handled than those of the other 
material. The rate of advance of the shield under the 
river was both slow and irregular. Frequently the daily 
progress did not exceed 14in. in a day, and the maximum 
speed never surpassed more than 2}ft. in the same 
period. The smallness of the section, measuring internally 
a little over 8ft., the necessity of working by compressed 
air, and the exceedingly unfavourable nature of the sub- 
a all tended to delay the prosecution of the under- 
ng. 

In the extension of the Orleans line, the avant courier 
of the future Metropolitan, there were two shields 
employed. The first was designed by M. Chagnaud, the 
contractor for the railway, and who also, in the same 
capacity, had carried out the Clichy extramural works. 
For the particulars of its construction we refer the reader 
to the volume itself, and by the aid of the illustrations, 
which are almost equal in size of scale and details to 
working drawings, he will have no difficulty in thoroughly 
comprehending it. Briefly, this shield did not, prove a 
success. Its manipulation was attended with many diffi- 
culties, and the guiding chains broke on several occasions. 
Better results were obtained with the other machine used 
at different parts of the line, especially in the matter of 
speed. The minimum rate, which only occurred for short 
and infrequent periods, was 3ft. per day, the average, 
which was calculated on the data furnished by the work 
done in 118 days, reached 10ft., and the maximum 
amounted to 12ft. This shield at the termination of its 
duty was, together with its appliances, in excellent work- 
ing order, and fit for immediate re-employment. We may 
now pass on to Chapter V., which treats very fully of the 
different methods, shields, appliances, and machinery 
employed in the execution of the Metropolitan Railway 
of Paris. The carrying out of this important undertakin 
was accompanied by conditions which do not prevai 
on our side of the Channel. It was entrusted to two 
separate authorities, each of whom had its own particular 
share assigned to it. The city was charged with the 
construction of the whole of the infrastructure, compris- 
ing cuttings, tunnels, and other similar works. The 
superstructure, including the laying of the permanent 
way, the stations, together with their approaches, depéts, 
and goods premises, and the building and organisation of 
worshops and houses for their employés were conceded 
to the Metropolitan Company of Paris. No subvention 
is granted by the city, nor interest guaranteed, and the 
concession is for a term of thirty-five years. 

Of the eleven shields used in the construction of the 
Paris line, four were, with some trifling modifications, 

ractically of the same pattern. The remaining seven 
jiffered to a considerable extent in matters of detail, 
according to the ideas of their designers, and to what 
arrangement and combination of parts would, in the 
judgment of each, constitute a perfect machine. Three 
out of the category of the four shields gave fairly good 
results, although, in the opinion of the author, none of 
them altogether fulfilled the expectations formed of 
them. The fourth shield was for various reasons 
to which it is not necessary to refer never brought into 
action. All shields consist essentially of three parts, viz., 
the front, the middle, and the rear portions, and there 
must evidently be acertain ratio between the length of these 
parts, to balance the whole apparatus. Aninstance of the 
necessity for this condition was afforded by the Diou- 
donnat type of shield, whose great defect was its want of 
stability, as a comparison between their dimensions and 
those of the four examples already quoted as having 
behaved well, will suffice to demonstrate. Representing 
the total length of each of the four shields by 100, the 
length of the middle part or body was equal to 28, and 
that of the rear to 37. But in the Dioudonnat examples 
the length of the middle part would be only 22, and that of 
the rear or tail part as much as 44, thus approximately 
reversing the proportions. About 3ft. per day was the 
rate for these machines. It may be here mentioned 
that it is not so much the shield that governs the progress 
of the work as the kind of strata it has to penetrate, and 
that, unless these conditions are aan en any 
comparison is neither fair nor accurate. M. Philippe has 
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evidently no great opinion of the Lamarre shield, for he 
ronounces it to be too short and very cumbrous, and 
iether alleges that, owing to the manner in which 
the metallic framework is arranged, there is not 
room enough to work p:operly in the compart- 
ments into which the section is divided. He adds 
that when the wagons are being charged it is impossible 
to either enter or quit the compartments, that it requires 
two operations to set each course of masonry, that the 
shield cannot be properly or conveniently steered, and 
that accidents frequently occur to the arched work in 
consequence of their centres being struck prematurely, 
or the masonry being swept away by the tail of the 
machine when in motion. The method of fixing the 
presses was also objectionable, it was not sufficiently 
solid, and was constantly giving way. The critical 
remarks at the conclusion of Chapter VI. are well worth 
the attention of the reader, and so are those pertaining 
to the succeeding chapter. 

Some of the examples of American tunnels, pierced 
by the aid of the shield, are next described, including 
that of the Baltimore Belt Railroad Tunnel, which 
is merely cited as aninstance in point, as it occupies only 
thirteen lines of the present treatise. A very full and 
illustrated account of this important undertaking will be 
found in a well-known American professional work.* It is 
observed by the author that the Greathead type of 
shield has undergone but very little alteration, and has 
been almost universally adopted by English engineers and 
by other nations kindred to ourselves. We do not alto- 
gether accept the statement that the substitution of a 
stone or concrete lining in the place of one of either cast 
iron or steel is attended with remarkable economy. All 
the large tunnels of modern date have been built with 
metallic linings, except perhaps those in France. The 
following are a few to the front, omitting all reference 
éo minor specimens. The tunnels of the City and South 
London Railway, of the Metropolitan line of Glasgow 
under the Clyde, of the Central London, and of the 
Waterloo and City Railways. Underneath the river 
Hudson, below thé river Thames from Blackwall to 
Woolwich, beneath the Mersey, to bring the waters of 
Lake Vyrnwy to the city of Liverpool, and under the 
Spree, at Berlin, are tunnels with metallic linings. The 
whole question turns upon the relative merits of the two 
descriptions of lining, concerning which we have a few 
remarks to offer. Brick lining is not included in the 


. comparison, as it is both costly in price, and is generally 


recognised as inferior to the other linings in other im- 
pottant qualifications. In the first place, a lining of 
masonry requires a good deal more excavation than one 
of a metallic description, although we are not disposed to 
attach any particular weight to this point. In facility 
and rapidity of erection the scale inclines very sensibly 
in favour of the metallic system, which has another 
advantage over its rival, in enjoying a perfect immunity 
from sagging, to which all arches of masonry are 
inevitably liable, when the striking of the centres takes 
place. Again, there is no difficulty in rendering the one 
perfectly water-tight, whereas it is next to impossible to 
secure the same result with an arch of masonry. It will 
be admitted that an iron or steel lining supplies an 
infinitely syperior point d’appui for the presses or 
hydraulic rams and machinery in putting the shield in 
motion than the other system. Masonry, even when set 
in cement mortar, cannot offer the same security. In all 
instances in which compressed air is employed at high 
pressure, the lining of masonry is acknowledged by its 
own advocates to be so inferior to one of metal as to 
leave no choice between them. Another advantage of 
the metallic lining is that it enables the operation of 
clearing the tail part of the shield to be readily performed, 
as it takes place upon a smooth surface. 1 that re- 
mains to be done is thoroughly to fill up the space thus 
created with cement or other description of mortar, and 
there is nothing to dread in the shape of any settlement of 
the earth or deformation of the lining. It must not he 
supposed that we are in any way advocating the total re- 
jection of the masonry lining, for under certain conditions 
it may undoubtedly be used with advantage. Each par- 
ticular case must be judged on its own merits, and that 
system adopted which best fulfils the requirements 
sought for. The volume is well and impartially written, 
and may be perused with profit, not only by those who 
are concerned in manufacturing and manipulating shields, 
but by others who are interested in the general progress 
of scientific and technical construction. 


SHORT NOTICE, 


Electric Wiring Tables. By W. Perren Maycock, M.I.C.E. 
London: Whittaker and Co. 1900. Price 3s. 6d.—A little book 
containing tables on almost every conceivable subject in connection 
with electric wiring and electric lighting. It is of small size, and 
can readily be carried in the pocket, while it contains over 140 
pages of matter. It is chiefly intended for the use of those en- 
gaged in electric light fitting, but it is hoped that it will be found 
of some service to electrical engineers generally. We think 
it will be found useful by many. It is so small and handy, 
while being at the same time so complete, that it can hardly fail to 
fill the position at which it aims. 
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OLD GIRDERS. 


An engineer had occasion very recently to re-use cer- 
tain old wrought and cast iron girders originally made 
perhaps thirty to fifty years ago, and his experiences in 
connection with these old girders may be of interest to 
others. Some of the cast iron girders had been in use 
and carrying railway trains over roads and canals for, say, 
forty years, and in consequence of alterations or widen- 
ings, the old cast iron girders had to be removed from 
the bridges. 

It was thought not economical simply to cast aside the 
old girders as scrap, and therefore a scheme was made to 
re-use the girders elsewhere, of course leaving an ample 
margin of safety. Common sense appeared to point out 
that materials that had been so long in use under heavy 
loads would not require testing again before they were 
reset in another position, and no such provision for test- 
ing was made. It was, however, found necessary to drill 
a few holes through the webs of the old cast iron girders, 
in order that tie bolts could be put through them for the 
attachment of some other parts of the structure. The 
position of the bolt holes was carefully chosen on the 
neutral axis, or centre of gravity of the section, and an 
ordinary ratchet brace was fixed to drill the holes. To 
the astonishment of the workmen who were drilling the 
hole, no sooner had the drill fairly commenced to drill 
into the cast iron, than the whole section of the girder 
snapped across with a loud report. 

A second girder was carefully laid on a level floor to 
avoid any bending action on the girder whilst it was 
being drilled, and now again, before the hole was quite 
through the metal, the second girder broke right across 
with another loud report. Of course, these particular 
girders, and all those that were taken out of that parti- 
cular bridge, were not re-used, but were consigned at 
once to the scrap heap. 

In another part of the country certain cast iron girders 
were taken out of a bridge that had carried railway 
engines and trains for many years, and the same girders 
were re-erected in an overbridge that was to carry com- 
paratively light loads, such as those travelling over bridges 
in an agricultural district. At all events, the loads were 
very considerably lighter than those which the girders 
had previously carried. It was thought that a very satis- 
factory overbridge had been constructed, and jack arches 
were built between the girders, and the whole was 
covered with a good thickness of concrete and asphalte 
before the top metalling was laid. Scarcely, however, 
was the bridge finished satisfactorily, and the workmen 
gone away, than it was found that one of the face girders 
was cracked right through its section, and this quite close 
to the abutment bearing. Of course this bridge was 
pulled down again, and the old girders consigned to the 
scrap iron dealer. 

Is it a fact that the cast iron girders, and wrought iron 
too for that matter, of some of our bridges are kept up 
almost wholly by the “force of habit?” Each of the 
before-mentioned girders was carefully examined after it 
had been found broken, but no flaw could be found in the 
metal. Of course there musi have been some reason 
for this sudden failure, and the only reason suggested 
was that of unknown internal stresses—due perhaps to 
the cooling of the metal in the foundry after casting— 
which possibly the drilling had suddenly relieved in 
some unknown manner. In some of these old cast 
iron girders taken out of bridges carrying heavy loads, 
and which had been in use for many years, after 
being carefully examined, flaws of various descriptions 
have been found. One such girder manifested a slight 
surface defect. Scraped with a penknife, the scrapin, 
revealed a soft and shining surface under the flaw, an 
suspicions were at once aroused. The girder in question 
was placed under a powerful hydraulic ram, and broken 
across at the point where the flaw was discovered. Upon 
examination of the fracture it was found that a pocket at 
least 4in. deep and Yin. wide had been filled up with lead 


L 


—Fig. 1—leaving a surface defect not more than }in. 
area. Of course many hundred cast iron girders and 
columns have been taken down and subsequently re-used, 
and have even been cut and patched, and apparently the 
result is most satisfactory, but after all the question may 
very well be asked, Who knows? 

The experience recently had with the re-use of some 
old wrought iron girders of an age perhaps something 
near twenty-five or thirty years is not satisfactory. 
Wrought iron is a metal very different in behaviour 
during maintenance from cast iron. In the case of 
wrought iron corrosion goes on very rapidly, and up to a 
comparatively recent period bridge and roof girders and 
roof principals were not maintained as such materials 
now are. The first thing to do with old wrought iron 
girders is to examine them carefully as to their corrosion, 
and the subsequent remarks refer only to girders that had 
been so examined, and saved from the scrap heap by 
being reported as in “‘ good condition and fit for re-use.”’ 

The first case was that of a series of light lattice -girders 
that had been taken down from a railway station roof, 
where they had been kept constantly painted without 
any trace of corrosion. Certainly the members were of 
very slight section, but for a similar position elsewhere 
it was decided that they were fit for re-use. It was, 
however, found neces to fix a few new stiffeners and 


FIG. 


gussets, and for this purpose the old girders were taken 
to a girder works yard, and several of the old rivets were 
cut out, and some of the plates covering the joints also 


were removed. And then it was found that old girder- 
work is sometimes not equal to the girderwork that is 
now made in our first-class bridge yards. When wrought 
iron was first used it was not considered necessary to 
drill the holes, and these were punched. In the girders 
in question it was found that the rivet holes had been 


unched, 
badly and carelessly 


eads before cutting 
off appeared of correct 
size and position, but 
on cutting it was found 
that the holes had been 
in some cases punched 
to within }in. off the 
edge of the bar, and 
this could not be known 
until it was found that the heads were by no means con- 
centric—Fig. 2—with the holes ; in fact, 
nearly all the rivets cut out had a head 
altogether on one side of the shank of the 
rivet—Fig. 8, Ofcourse, rivets could not 
be again inserted in these holes, and the 
parts containing them had to be cut away 
and scrapped. Further, it was found that Fig. 3 
the butt joints of the flanges which were originally 
covered by cover plates, were from }in. to lin. apart, and 
it was considered that this could not be sanctioned for 
use as new work. It would have been less troublesome 
and almost as economical to have ordered new material 
throughout. 

Another case that we have in mind was one where 
some old wrought iron girders were taken down from a 
railway bridge. As these to all appearance were in good 
condition, it was decided to re-use them in another 
bridge with a much shorter span, and the girders were 
cut square across, about one-fourth of the length being 
so cut away. The ends cut off were taken to a girder 
maker’s yard, and fortunately the foreman immediately 
set to work to cut them up for scrap purposes. The 
following points were thereupon discovered, which, let it 
be mine could not be and were not discovered at the 
time that the girder was cut square across. It was found 
that the whole of 
the rivets attach- 


em ing the web plate 
to the bottom an- 
he gle iron were prac- 


tically worn away 

—not at their 

heads or visible 

1 parts, but inside 

Fig. 4 the work—Fig. 4. 

Not only these, but the whole of the holes in the web 
plates had become elongated in shape, thus— 


Fig. 


the direction of the elongation being at about 45 deg. to 
the vertical and horizontal lines. The holes were elon- 
gated to about double their original size—the 
original shape, it is assumed, was circular—and 
the edges were also worn, as seen in Fig. 6. 
Further, on examining the bottom flange 
plate, it was found that the edge of the web 
plate had cut into the 
flange plate to the 
depth of }in. — see 
Fig. 7— showing that Fig. 7 
if the girder had been kept in its original use 
for an indefinite period the web plate might 
have cut its way right through the flange plate, 
Fig-6 and, in fact, the girder would have fallen to 
pieces, and this without anything showing to the inspector 
who might be giving it his attention so far as is usually 
thought necessary in ironwork. The direction of the 
holes as worn is a striking proof that the shear on the 
webs of plate girders is at half a right angle to the hori- 
zontal flange. 
In these girders the same defects of punched holes and 
rivets with heads not concentric were found 
as in the light lattice girders previously 
mentioned. Many of the holes were badly 
punched, and not in the same centre line 
through the plates or bars which they con- 


—and the rivets 
GaD with heads not concentric—see 
Fig.9. The (cuppoeed) butt joints 
i 


Fig. 9 in the flanges did not butt at all, 
but were apart to the extent of jin. to 1}in., and the 
rivet holes in some of the tension members were quite 
close to the end of the plate—see Fig. 10. 


AA 


Fig. 10 


Hence, after a knowledge of all these points, we ven- 
ture to suggest that a most careful examination should 
be made of all old girders that it is proposed to use in 
new work. 


An entire mountain containing 5 per cent. of copper 
ore is said to have been discovered at Howe Sound, 30 miles from 
Vancouver. In one place there is a lar cliff of ore, 428ft. 

that there are nine milli 


high and 1500ft. thick. It is computed 
tons of copper ore in sight. 


\ 
| 
} 
{ 


Ocr. 26, 1900 THE ENGINEER 


THE UGANDA RAILWAY 


(For description see page 410) 


2— TEMPORARY BRIDGE AT MTOTO ANDEI 


Fig. 1—M 
he 
wh, 
; 
| 
= 
er i 
r = 
on 


410 


THE ENGINEER 


Oct. 26, 1900 


THE UGANDA KAILWAY. 8,804,193 in the first half and 10,285,494 in the second} JngTITUTION OF MECHANICAL ENGINEERS. 


(Concluded. ) 

PeRMANENT stations have been completed at Kilin- 
dini, Mazeras, Mackinnon-road, Voi, Kenani, Mtoto 
Andei, Kibwezi, Makindo, Simba, Machakos-road, and 
Nyrobi. A large number of houses have been built for 
the open-line staff, and shelter has been provided for all 
maintenance gangs up to mile 250. Timber and corru- 
gated iron are largely used in the construction of quarters, 
so that the materials may be removed and re-erected 
elsewhere, if necessary, at minimum cost. With a few 
temporary additions the small workshops put up at 
Kilindini, for the erection of engines and roiling-stock, 
have hitherto sufficed for the work to be done, but during 
the past year good progress has been made with the con- 
struction of permanent workshops, &c., at Nyrobi. 
Water tanks, water columns and signals have been 


broken line stretches from Kilindini to Nyrobi. There 
are separate lines from Kilindini to Voi; Voi to Makindo; 
and Makindo to Nyrobi. In addition there are local 
lines between each station. Four traction engine trains 
are in constant use for the supply of food and water to 
coolies at work up to mile 455. 

In all 92 locomotives have been delivered. Twenty-two 
of these came from India, 34 from England, and 36 from 
America. All the later deliveries. of engines—.e., since 
1898—have been from America, and as no engines were sup- 
plied from the United States prior to 1899, there is no doubt 
that the strike is accountable for there being any American 
engines at all. There are in all 176 coaching vehicles, 
including 9 first-class, 17 first and second composites, 10 
first ahd third composites, 110 ‘third-class, and 30 mis- 
cellanéous, excluding brake vans. There are 888 goods 
vehicles of various kinds, including low and _ high-sided 
wagons, covered goods wagons, water-tank wagons, 
powder wagons, and brake vans. 

The railway was opened for passenger traflic as far as 
Makindo, mile 207, on October 24th, and for goods traffic 
up to Simba, mile 227, on November 5th, 1898. During 
the year ending March 31st this year the line was opened 
for passenger traftic to Sultan Hamoud, mile 246, on 
February 1st, and for goods trattic to Escarpment Station, 
mile 862, on November 10th, 1899. Passengers were 
taken to the escarpment in December last year. 

Portions of the railway have now been available for 
public traffic for two years, the dates of opening of suc- 
cessive lengths being as follows :— 


For goods, | For passengers. 

To mile 100;/December 15th, 1897;To mile 100|February Ist, 1898 
120/April 9th, 1898 »,  132)June 2nd, ,, 
», 181/May 14th, ,, » 162\July 4th, ,, 
162 June 18th, ,, », 207\October 24th, ,, 
», 182/August 20th, ,, », 246)February Ist, 1899 
207\October ast, 9826/August 15th, ,, 
227|November 5th, ,, 3, 362/December 
», 255 January Ist, 1899) 

265\February 15th, ,, 
274) April 24th, ,, 
» 826July 17th, ,, 
385\October 16th, ,, 
862)/November 10th, 


The mean mileage worked during the first half-year of 
1899 was 280°96, and during the second half-year 825-27, 
as compared with 187°5 and 204°8 during the corre- 
sponding half-years of 1898. Since December the line 
has been opened for goods to mile 400, but at present 
passengers are not carried past the Kikuyu escarpment. 

The following table shows the general results of working 
during 1899 :— 


First half. Second half. 


Mean mileage worked ... ... miles 280°96 | 325°27 
Train mileage ... ... 417,446 560,607 
Average number of trains over the 
whole line daily in both diree- ‘ | 


4°60 
Gross earnings ... .......... rupees} 1,607,165 | 2,245,916 
Working expenses ... ... 1,432,485 2,039,902 
Percentage of working expenses on 


The following table gives the description of railway 
worked, 1899 :— 


| 
First half. | Second half. 
Gauge of railway 1 metre 1 metre 
Mean mileage worke: .., ... miles} 280°96 825° 27 
Number of stations... ... ...  ... No. 26 30 
Total length of the following 
gradients i— 
lin 60 and less... ... ... miles 21°36 21°36 
lin 61 to 1 in 66°6 Kes a 57°80 66°37 
lin67tolin100 ... ... 63°63 70°09 
Flatter thanlin100_... 100° 26 120°38 
37°91 47°07 
gradient worked :— 
0°50 0°50 
Inclination... * 1 in 30 1 in 30 


For these tables we are indebted to a report— 
Africa, No. 7, 1900—made by the Railway Com- 
mittee, from which we have also obtained some of the 
information contained in this article. The majority of the 
photographs from which our illustrations are reproduced 
were taken by A. C. Gomes and Co., of Zanzibar. 

The passenger mileage during the first half of last year 
was 4,890,856, and during the second half 8,487,978, 
making a total of 8,378,834. The goods ton mileage, or 
number of tons of goods carried one mile, amounted to 


half of 1899, making a total of 19,089,687 ton miles. 
Practically ‘all the traffic in goods is still up country. 
While the up goods traffic during the year amounted to 
9285 tons, only 470 tons, or less than 5 per cent. of the 
whole, were carried down. Of course the down traffic is 
likely to be small. until the lake is reached, and its 
resources find a ready channel to the coast. The most 
paying commodities from the interior are hides, horns, 
and ivory. In comparing the results of 1899 with those 
of the previous year, it is to be observed that the average 
mileage worked was 171°17 in 1898 and 303°12 in 1899. 
In the latter year there was an increase in ivory from 
11 to 45 tons, in hides and skins from 7 to 41 tons, and in 
horns from 2 to 14. In up traffic there were increases 
under grain of all kinds, from 197 to 53838 tons; under 
iron, from 80 to 147; under flour, from 108 to 506 ; under 


refined sugar, from 298 to 518; under beads, from 78 to. 


87; under liquors, from 8 to 67; under kerosine oil, from 
883 to 56; under ghee, from 28 to 54; under soap, from 
15 to 83; under gunny bags, from 4 to 10; and under 
tobacco, from 29 to 72 tons. Relatively to the increase 
in the mileage worked, there is an actual falling-off of 
traffic in several of these commodities, while there is an 
absolute decrease in the quantity of salt carried, 55 tons 
in 1898 and 51 tons in 1899. The most striking increases 
to be noticed are under ivory, hides and skins, horns, 
grain, iron, flour, liquor, and tobacco. The total quanti- 
ties of all commodities carried in 1898 were 5776 tons up 
and 170 tons down, or 83°78 tons per mile up and 0°99 
tons per mile down, as compared with 30°47 tons per 
mile up and 1°55 tons per mile down during the year 
under review. Where so large a proportion of the traffic 
is “through,” the actual quantity carried per mile of line is 
unlikely to increase in proportion to the mileage open, 
although the earnings, of course, necessarily increase 
with the longer lead. 

In comparing the numbers of Government passengers 
carried— 28,299 in 1898 and 15,086 only in 1899—and 
of Government stores—2469 tons in 1898 and 1928 tons in 
1899—it will be remembered that the traffic in the 
previous year was exceptional, owing to the movement of 
troops engaged in the suppression of the mutiny. During 
the year under review there has been no such disturbing 
influence, and the public traffic may be regarded as solely 
due to the requirements of the country under normal 
conditions. 

The high percentage of expenses on gross earnings— 
89°18 in the first half and 90°83 in the second half of the 
year—is due to the unavoidable conditions under which 
the line has to be worked. More than 95 per cent. of the 
goods carried has to be hauled over a line which rises 
5452ft. from the coast to Nyrobi. A large proportion of 
the work done returns no profit, as all material required 
for railway purposes is carried at actual cost, and is, 
therefore, unremunerative. The average price per ton of 
coal is 87 rupees at the port, which may be compared 
with 20} rupees, the highest price per ton of coal used on 
Indian railways. The trains on a ruling gradient of 1 in 
50 are necessarily short, and of 11 loaded vehicles—in- 
cluding a brake-van—hauled, one is a 2200-gallon water- 
tank truck. Finally, one train each way daily, with 
perhaps one extra train each way once a-week, would 
have taken the public traffic, whereas four or five trains 
each way daily have had, on the average, to be worked 
for construction purposes chiefly. 

Ever since the railway was opened beyond Voi, the 
German station near Kilimnjaro seems to have drawn 
its supplies by the British route, and now stores for the 
German Settlements on Lake Victoria are being conveyed 
by caravan from the open line of railway to Port 
Florence, whence they are’ forwarded by dhows to their 
destination. 

The photographs with which we have been enabled to 
illustrate this series of articles are of considerable interest, 
and give a remarkably good idea of the nature of the 
country passed through and of the work carried out. 
On pages 409 and 415 we give reproductions of a 
number of further photographs. Fig. 1, page 409, 
shows the permanent bridge at Masongoleni, over the 
Masongolent River. It will be observed that at the time 
the photograph was taken there was no water at all in 
the river. This is the type of permanent bridge now 
being employed. It will be seen that there are no 
masonry abutments, but the piers are buried in the 
embankment; or rather it is more correct to say that 
the embankments are carried forward and embrace 
one or more of the sets of piers. Last week, it will 
be remembered, we gave a view of the Maji Chumvi 
Bridge, which was built earlier than that at Masongoleni, 
and is provided with masonry abutments. Fig. 2 shows a 
temporary bridge at Mtoto Andei, this being the type of 
temporary bridge ordinarily used. The girders are carried 
on tiers of sleepers placed on piles of stones. The pipe 
seen in the foreground is the suction hose to the pump for 
supplying water to the workmen and engines. Fig. 3, page 
415, represents a group of natives from round Nyrobi, some 
826 miles up country. These are some of those whom it 
has been impossible to get to work. Fig. 4, on the other 
hand, is a view of Indian coolies, and it gives besides 
a good idea of the jungle which has to be cut 
through. Fig. 5, taken at Athi River Station, shows 
two types of engines used on the line, one of which 
is drawing a water train. A very large amount 
of water has to be carried from those parts of the line 
where water is abundant to those parts which are with- 
out it. In an earlier article we described the difficulties 
encountered owing to lack of water. Now that the-line 
is completed water has to be supplied to permanent way 
gangs at every four miles, and the stations and staff have 
to be supplied with water by water trains in those 
localities where no water is obtainable. Fig. 6 is a jungle 
cutting on the eastern side of the Kikuyu escarpment. This 
gives an excellent idea of the depth of jungle which had 
to be cut through so as to form a clearing for the line. 
It also shows the method of construction of the line, 
and a temporary opening for water in the embankment. 


Tue Institution of Mechanical Engineers held the first 
meeting of the autumn session on Friday evening last, the 
19th inst. Sir William White took the chair, and his re- 
appearance caused a general and prolonged expression of 
welcome. The ordin business of the meeting—the 
reading of the minutes of the summer meeting, and so 
on—having been transacted, the Secretary read a letter 
addressed to the Institution from Berlin by the Verein 
Deutscher Ingenieure, in which the Institution was 
invited to assist in the compilation of a comprehensive 
technical French, and German—by 
appointing a certain number of members who could 
assist in the work. It was understood that such help 


was to be given gratuitously, as although the dictionary - 


was to be sold publicly, it was not being prepared or 
ublished with a view to making money. Sir William 
hite stated that the Council h 
careful consideration, and had eventually decided that it 


was impossible for the Institution to take the part suggested, 


but they had taken the course of making the letter public 
and inviting any members who felt themselves competent 
to assist—and there must be many such—to put them- 
selves, through the secretary of the Institution, in com- 
munication with the German society. They had 
written to the Verein Deutscher Ingenieure, to advise them 
that this step had been taken. He added that other 
societies had been invited to give their aid in the same 
manner, and pointed out that those who had intimate 
knowledge of special industries might render important 
services. 

Professor Smith regretted that the Council had arrived 
at the decision announced by the President. The com- 
pilation of a really good dictionary was, he urged; an 
exceedingly important matter. He had had considerable 
experience of existing dictionaries, and he could say that 
in no single instance when he had needed its aid had he 
found any dictionary of the slightest use. They were all 
bad. He suggested that Italian should be also included 
in the proposed _ publication. 

Sir William White, in replying to these observations, 
said that he did not wish it to be supposed for a moment 
that the Council was out of sympathy with the scheme. 
It was a most important peal ar. 2 and it would be a 
matter for sincere regret if there was any mistaken idea 
that it had not the sympathy and support of their Council. 
But at the same time there were obvious difficulties 
in the way of the Council recommending special 
members to take part in the work as suggested by the 
German society. 

Mr. Donkin said that he, for one, to come to a practical 
issue, was prepared to lend his assistance. He would 
undertake steam. 

Mr. McFarlane Gray suggested that the sheets as they 
passed through the press should be left for a limited time, 
say, @ fortnight or a month, in the reading-room of the 
Institution, so that members might have a chance of talk- 
ing over points, and of making suggestions. This proposi- 
tion was thought to be quite feasible, and worth 
consideration. 

The reading of Mr. Bryan Donkin’s paper, ‘‘ Observa- 
tion on an Improved Glass Revealer for Studying Con- 
densation in Steam Engine Cylinders, and Rendering the 
Effects Visible ” held over from two previous meetings, 
was then read. We commence to reprint the paper in 
the present issue. It provoked a discussion, the gist of 
which may be summed up by saying that whilst the 
speakers accepted and appreciated Mr. Donkin’s results 
qualitatively, they considered that his quantitative de- 
ductions were open to considerable doubt. This discus- 
sion was opened by Professor Unwin. Besides the point 
just mentioned, he took exception to a statement in the 
paper which he considered misleading. It was to the 
effect that the condensation was in the form of drops, 
not of a film. He thought it would have been more 
correct to have said that it was in patches of film. He 
also considered the following clause misleading :—‘“‘ Several 
of these experiments agree with M. Nadal’s theoretical 
investigation, as published in the Revue de Mécanique, 
and with the conclusion he draws, namely, that the: 
heat - absorbing properties of cast iron are much 
greater than their heat - emitting properties, and the 
former are little influenced by the drops or condensation 
on the steam engine cylinder walls.” A fair deduction 
from this statement would be that, as the walls absorbed 
more heat than they emitted they would ultimately get: 
red hot. A balance of receipt and expenditure had to 
take place somehow, and it should be observed that 
M. Nadal had also stated that there is greater emission 
of heat from wet surfaces than from dry,’ which would 
satisfy the conditions. Prof. Capper also questioned the 
quantitative deductions, and remarked that the thermo- 
meter placed in the thickness of the walls did not give 
the temperature of the surface being considered but a 
mean temperature of the hot and cold sides. Mr. 
Donkin subsequently stated that this point was fully 
realised in making the calculations. Other speakers 
dwelt on the same points. Prof. Smith objected to the 
construction of the apparatus. The combination of iron 
and glass would possibly give, he thought, misleading 
results. He suggested that the same investigation might 
be made by providing two little windows in the cylinder, 
one for observation and the other for the projection of a 
strong beam of light. Mr. Donkin did not consider this 
idea practicable, as the windows would soon be obscured 
by oil and dirt in the cylinder. After he had replied 
very briefly, as the hour was late, to the other men, 
and a vote of thanks, proposed by the President, had 
met with a warm response, the meeting was adjourned. 


American ploughs have long since overcome ‘the last 
glimmer of prejudice for their lightness, says the Implement Export 
Age. Lake Superior iron ore, the richest ore in the world, and the 
freest from impurities, is the secret of American lightness, because 
it takes less iron or steel to perform a given service. 


given the matter their’. 


theo 


q erected, where necessary, between Kilindini and mile 200, 
; and are in course of erection at stations beyond. A per- 
manent line of telegraph with three wires has been com- 
pleted to Nyrobi, mile 826, and with two wires to mile 
862.. The erection of a light line was undertaken for the 
: Protectorate, and carried through to Kampala. An un- 
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THE EXPLOSION OF A LOCOMOTIVE AT 
WESTERFIELD. 


By the courtesy of Mr. James Holden, chief mechanical 
engineer of the Great Eastern Railway, we are enabled 
to reproduce, on a reduced scale, the drawings laid before 
the coroner’s jury and handed to Mr. Carleton, represent- 
Board of Trade. 

he circumstances of the explosion are far too remark- 
able to permit of the event passing into oblivion without 
adequate record. They admit of being briefly stated. 
The engine in question—nearly new—had just hauled a 
‘rather heavy goods train up an incline. The safety 
valves, of the Ramsbottom type, were loaded to 160 Ib. 
When the explosion took place they were blowing rather 
freely, and the pressure would then probably have risen 
5Ib. or 6.1b. The water was boiling fast—a fact which 
auctually disposes of the well-known arrested ebullition 

eory. 

The fire-box was stayed in the way clearly illustrated in 
our engravings. The stays are sawn off to the required 
length, drilled, screwed, grooved, and the end A radiused 
inthe lathe before the stay is put into the position shown 
above. The stays are screwed in through the wrapper- 
plate, radiused end first, by the specially constructed stay- 


c 


driver. B, which is also provided with an arrangement 
for extracting the stay should it happen to be too tight in 
the plate. _ One end of the stay is screwed into the iio, 
and when the set-bolt (6) is tightened up, the frictional 
resistance between the stay and the cutting edge of the 
claw (a) is sufficient to turn the stay into position. If 
the stay is too tight in the plate it can be taken out by 
forcing the claw (a) further into the end of the stay, and 
turning the driver in the opposite direction. When in 

sition the stay is expanded at both ends with the drift 

; the wrapper-plate end is then radiused by the pin- 
drill D, which may be operated by a ratchet brace, 
“Stow” shaft, or pneumatic apparatus, and the fixing is 
complete. The four grooves or slots are cut with a mill- 
ing cutter 3in. diameter and yyin. thick, and are cut ;;in. 
deep, measuring from the top of the threads. They extend 
along the centre of the stay towards the ends, and are 
terminated not less than 1,,in. from either end of the 
finished stay. 

Various stays taken at haphazard out of a lot and broken 


Tube Plate 


from time to time, as the numerous engines of this 
group were built, gave very uniform results. Each stay 
was good for about 12 tons. The effect of the sharp 

was discounted on the Palisser system by the 
drilling of holes in the ends of the bolts. It is, however, 
quite unnecessary to discuss the ae of the bolts, 
because not one of the side bolts were broken. They were 
all pulled through the plate. Some of the stays in the 
fire, or quite close to it, had leaked. These were re-drifted, 
and leaked again, Then their ends were knocked up, as 
we have said. Butit will be seen from the drawing that, 
after all, the stays depended for their holding power 
entirely on the screwed threads, There is reason to 
believe that riveting will augment the hold of a screwed 
bolt by about 80 per cent. In the present case, however, 
there is no ground for thinking that riveting was neces- 
sary. The maximum stress to be brought on each stay 
bolt was about 2720]b., or less than one-sixth of the 
= which would suffice to tear the stay out of the 


These being the conditions, and the plates not being 
overheated, we have to explain how the plate could have 
been pulled, as it ndaldathey was, off the stay bolts. 
Theonly hypothesis advanced was that the serew threads 
on the stays did not fit some of the holes. But nothin 
in explanation of this came out in the evidence, and as al 
the stay bolts are screwed, and the holes tapped originally 
to standard sizes, it is very difficult to see how the stated 
——— of fit was brought about. 

f we examine the fire-box we shall have fresh cause 
for wonder. The assumption is that the plate gave way 
at the side under the water level, indeed quite low down; 
that it ripped inward, tearing away from: the stays until 
the ripping reached the crown. Now, at this time, the 
strip torn must have been free of the foundation rin 
—from which it was ripped in a very curious way it wi 
be seen, the line of fracture not passing through the rivet 
holes—and we have the plate somewhat in the condition 
shown by the accompanying rough sketch, Fig. 1. Here, 
A Aare two fore-and-aft bridge stays, to which the crown 
of the box was held up by bolts with hexagon heads B B. 
At C we have the foundation ring and the side of the 
outer fire-box. 

As we stated last week, 88 of the bolts BB were 
broken off just at the place where the plate D touches 
the crown stay. As each’ of these bolts would carry at 
least 12 tons, we have a total resistance of 88 x 12 = 
1056 tons, overcome in a moment. 
It is urged that the plate was ripped 
away. from the bolts one after the 
other. But this appears to be entirely 

impossible. Let us suppose that a 
strip of copper, half an inch thick and 
5ft. long, is bolted at intervals of 4in. 
to a bridge stay, as in Fig. 2. Now, 
let the stay be carried at each end 
and fixed, and let a. uniform pressure 
be applied from end to end in the direction of the arrow. 
It is at once obvious that no pressure could be applied 
which would rip the plate from the girder stay. The 
plate would simply bend as in the dotted line. This is 
enough, we think, to show that the ripping away theory 
cannot be maintained. 

To all intents and purposes the damage done is that 
which- would be effected by the explosion of a charge of 
gunpowder in the boiler. That the heated water had 


sufficient energy stored in it to produce such an effect is 
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beyond question. But it would only produce it if the 
whole of that ‘ potential” energy were suddenly expended 
in producing an enormous increase of pressure. e are 
not now attempting to account for the explosion. We are 
inquiring why that explosion was so extremely violent. 
The whole theory of explosions has been very summarily 
dismissed by apparently competent authorities, who 
tell us that they are always due to defects in the 
boiler, over-heating, or over pressure. This may 
be freely admitted, but we do not seem to be any 
nearer to explanation of the violence of an explosion 
and the means by which the mechanical effects are 
preteens, than we were thirty years ago. As we said 
ast week, the Colburn theory will not apply here. There 
was no water to be thrown like a projectile down on the 
crown plate. The complete catastrophe points to this 
sequence of events:—(1) A rent is made in the side of 
the box, through which water rushes out; (2) the pres~ 
sure in the boiler being reduced, a portion of the water 
is flashed into steam; (8) this oe process being 
once started, if goes on, until in the twinkling of an eye a 
pressure is produced great enough to tear up the fire-box 
as shown in the engraving. 

We cannot resist pointing out the strict analogy that 
we have between the behaviour of heated water under 
such circumstances and that of gun-cotton. Gun- 
cotton can be burned without danger in the open; so 
water can be converted gradually into steam. y the 
grees burns without exploding is not clearly known. 

hy water evaporates or boils without exploding is not 
clearly known. If a detonator is fired in a heap of — 
cotton, that explodes. Thatis to say, it transforms all its 
potential energy into mechanical work in a fraction of a 
second, tential al transforming it by degrees. into heat as 
when burned. Under certain conditions an effect is pro- 
duced on heated water which is similar to that of the 
detonator on gun-cotton. A percentage of the water 
explodes into steam instead of evaporating quietly. The 
sudden reduction of pressure seems to have this un- 
desirable effect. That this explosive action of water takes 
place is beyond question, why it occurs is quite another 
matter. 

So far as the Westerfield explosion is concerned, the 
only lesson to be drawn from it seems to be that it is 
always well to rivet over the heads of side stays. 


THe ‘ ABSENT-MINDED” SawYeR.—In_ two im nt test 
——- under the Factory Acts which Sheriff Fyfe, of 

lasgow, had before him on Wednesday week, the offences were 
the failure of two saw-milling firms in Glasgow to fence the 
circular saws in their establishments. The plea of guilty was 
tendered in each case, but in one case the defence was that 
the workmen “ prefer doing without the guards ;” the foreman 
considered them ‘‘ something of a nuisance,” and had never known 
during an experience of over forty years of an accident that 
would have been prevented by the guards proposed, The Factory 
Acts inspector held that guards were a means of safety, they 


tionably safe-guarded the ‘‘ taker-off” at the back. In regard to 
saw-mill accidents generally, these, he declared, had been reduced 
wy 60 per cent. in his district the adoption of guards. The 
ome-office two years ago issued a circular to inspectors calli 
their attention to the fact that in 1897 over 1000 accidents h 
occurred to workmen employed at unprotected saws, and requiring 
the more stringent enforcement of the Act. To these statements 
of facts the inspector added the opinion, formed from his long 
experience, that workmen generally o any recommendation 
such as the fitting up of guards that were designed for their own 
ion. To this opinion the Sheriff bowed, and declared 
‘That is very true,” 


lessened the risk to anyone in front of the saw, and they unques+ .. 
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THE SIMPLON TUNNEL AND THE INTERESTS 
OF FRAN 


Tux opening of the St. Gothard route, vid the tunnel of 
that name, has caused an annual loss to France, by the diver- 
sion into other channels of of the traffic formerly carried 
upon its own railways, and in its own steamships, amounting 
to £2,000,000. Is the piercing of the Simplon through the 
Lepontian Alps to be attended with a similar disastrous 
result to that nation, and is the port of Genoa to eclipse that 
of Marseilles? Our neighbours are now asking themselves 
these questions seriously and earnestly, and with a very 
natural anxiety springing from the acknowledged gravity of 
the situation. A brief review of the circumstances which 
might convert this possible contingency into an unpleasant 
reality, and of the measures proposed to be adopted with a 
view to avert so great a misfortune, will, we think, be of 
interest to our readers. It is admitted that the passage 
through the Simplon will establish a link of international 
communication with Italy and the East, far superior to any 
as yet existing. The French are fully alive to the 
value of this important undertaking, and perfectly aware 
that if they are able to avail themselves of the advan- 
tages it will offer, they may not only avoid any future 
loss, but may eventually recover the greater portion of 
that which they have already undergone. From among the 
various projects put forward to accomplish this object, some 
of which are but ill adapted for the purpose, we shall select 
one which, taken as a whole, appears to possess stronger 
claims to consideration, and to afford generally greater satis- 
faction than its rivals. This route is proposed by the com- 
pany or syndicate formed for running a tunnel under the 
Faucille, one of the peaks in the mountains of Jura, and has 
received the approval of a large and influential section of the 
mercantile community. 

The principal object of the projected enterprise is to effect 
a better railway connection between Paris and Geneva, and 
one of the favourable features of the present scheme is that 
it utilises as many as possible of the existing French lines, 
leaving, in fact, but one gap to be occupied by a newly-con- 
structed road. Starting from the capital, there is a con- 
tinuous communication to Dijon, and an extension thence to 
Lons-le-Saunier is in course of construction. From the latter 
place to Geneva, passing through St. Claude, is 53 miles, 
which is the gap mentioned, and constitutes the crux of the 
whole enterprise. No other competing line affords such easy 
gradients. The steepest does not exceed 1 in 100, 
and the maximum elevation is but 1850ft., while the most 
favoured of the other routes attains a height of 2960It., 
and has gradients of 1 in 10. Through the Jura range 
the track abounds in tunnels. There are no less than 
fifteen of them, varying in length from 1000ft. to 94 miles, 
and having a total length of 26 miles. The tunnel 
under La Faucille is the longest, and the whole. undertaking 
is a formidable bit of work. This route will bring Paris 
within 530 miles of Milan, and Calais within 1327 miles of 
Brindisi, the great port for mail steamers to the Far East. 
Both the capital of Italy and the port may be regarded as the 
ultimate objectives of the new line of communication. At the 
present timeit requiresthirty-nine hours to reach Brindisi from 
Calais by the Cenis, and forty hours by the St. Gothard Rail- 
way. The piercing of the Faucille will diminish the length 
of the journey by three or four hours. It is estimated that 
the entire cost of the work will amount to £5,000,000. The 
present rate of progress in the piercing of the Simplon is 
stated to be about 31ft. per day, which would give between 
six and seven years for its completion, which is, comparatively 
to the time occupied in the boring of other Jarge tunnels, but 
a very small allowance. It must, however, be borne in mind 
that very considerable improvements have been made lately 
in the machinery employed in engineering works of this cha- 
racter, and all with the same end in view—speed. One thing 
is patent enough, and that is that as the Jura Tunnel is 9% 
miles in length, there is no time to be Jost in taking in han 
the new project. 


LABOUR TROUBLES. 


ConsIDERABLE discussion is now going on in railway circles 
as to the probability or not of an agreement being brought 
about by the 31st of this month—the latest date fixed—for 
the formation of the proposed Conciliation Board. The terms 
of the proposal, as dictated by Sir W. T. Lewis and accepted 
unanimously by the Taff Vale authorities, ran as follows :— 

“In the event of the directors of the Taff Vale Railway 
Company, the Barry Railway Company, the Cardiff Railway 
Company, and the Rhymney Company agreeing to the esta- 
blishment of a board similar in principle to that of the Mon- 
mouthshire and South Wales Sliding Scale Committee, 
previous to October 31st, 1900, it is agreed that the grievances 
and claims of the Taff Vale workmen shall be submitted for the 
consideration of such board; but failing the establishment 
of such a board, the Taff Vale directors will consider, through 
the proper channel, the claims and grievances of their work- 
men upon the representation of members of the several grades 
of workmen before the 31st day of October, 1900. It being 
understood between the parties, that the object of the clause 
is not to be affected in case the Great Western Railway Com- 
pany decline to co-operate in the formation of a joint com- 
mittee.” 

It is understood that the details of the scheme were sub- 
sequently submitted to the railway companies interested, and 
to representatives of the men. The latter have approved of 
the conditions, but up to Wednesday Sir W. T. Lewis is 
stated to have received no reply from the companies, though 
on good authority the information is current that the sub- 
ject is receiving due consideration by the various railway 
boards. It may be inferred that the Cardiff Railway Com- 
pany is prepared to adopt it. The decision of the Taff is still 
in abeyance. That of the Great Western Railway is, accord- 
ing to rumour, open to doubt, the men not being in accord 
with the action of the Taff men. 

On Sunday last an important meeting of the Taff Vale, 
Barry, Cardiff Railway, and Rhymney men was held at Car- 
diff. The principal speakers were Mr. R. Bell, M.P., secre- 
tary Amalgamated Society of Railway Servants; Mr. J. 
Holmes, organising secretary; Mr. Ben Davies, miners’ 
agent; and Mr. Onions, treasurer of the South Wales Miners’ 
Federation. 

The chairman, Mr. Beadon, in opening the meeting, said 
that, according to the resolutions of the last meeting, they 
were pressing on with the Conciliation Board question. He 
had waited upon Sir W. T. Lewis, who informed him that he 
was pressing on the work as fast as he possibly could, and it 
was now before the directors of the four lines. They were 
considering it, but it was a thing that could not be got over 


in a few days; it required time. Sir William had, however, 
given him his word that he would do everything in his power 


| to bring the Conciliation Board into existence. 


One question before the meeting was that of imported 
labour. The Committee thought that they should dle 
this very gently. It served no good purpose to rush into the 
matter, if by rushing they were likely to jeopardise the bring- 
ing about of a Conciliation Board. ey knew that imported 
labour was very harassing to work with, but at the same time, 
if by waiting a little something better could be done this was 
the better course to pursue. 

Mr. T. Jones next formally moved that ‘‘ The meeting pledges 
itself to the principle of the Conciliation Board. The men 
of the Barry, Rhymney, Taff, and Cardiff railways uniting ; 
that a committee of twenty-eight delegates, seven from each 
railway, be forthwith appointed, and that should the com- 
panies affected not agree to the principle of the scheme in 
the time stipulated, the Committee should have power to take 
the step they thought best in forming the board and getting 
rid of imported labour.” 

It was further moved, “That the Committee at once 
approach the miners and other trade unionists with a view to 
obtain their support in carrying out their intentions, and also 
seek the aid of the Chamber of Commerce in the formation 
of the Conciliation Board.” 

In speaking to the resolution, Mr. Jones commented at 
length upon the importance of the Conciliation Board, which 
he and others thought should have met with a spontaneous 
reception, after the trouble taken by Sir William in its 
elaboration, and that, if only to prevent future strikes and 
contentions, no time should have been lost in bringing it toa 
practical issue. He regretted that the imported men re- 
mained, for their remaining was a hindrance to pacification. 

The resolution was seconded and carried. 

Mr. R. Bell said that, as to the North-Eastern Railway, he 
was at present occupied in taking the views of the men as to 
the establishment of a Conciliation Board on the lines of the 
one advocated for South Wales. 

With regard to the Board for South Wales, if the directors 
were as much agreed as the men, it need not take more than 
one day to establish the basis or the principle of the board. 
There were no doubt some obstacles in the way. Some of the 
companies perhaps objected to the principle, believing that in 
their combined power they could handle the men to better 
advantage, and gain more than out of a Conciliation Board. 
Difficulties, too, might have arisen owing to the autocratic 
notions of some gentlemen, in the respect of sitting down to 
negotiate with those of the lower classes. All these diffi- 
culties had to be surmounted before the board could be 
accomplished. He also might suggest as a difficulty that 
there was some doubt as to whether the men of the 
four lines were united or not. He took it that the 
meeting then held would demonstrate the unanimity pre- 
vailing, and this would also encourage Sir William to proceed. 
He deprecated aggressive measures, and he urged that in less 
time than had elapsed since the strike the board would be 
an accomplished fact. He sympathised with the men of the 
Taff Vale in their objection to the imported men. If it were 
left to him the difficulty would be settled very soon; 
but it was a matter which neither he nor they had the full 
power to settle. He counselied them, however, to be cautious. 
It was possible the company thought that the men were 
upon the eve of another strike. He might be wrong, but he 
had certainly seen more in the Press than had come to his 
knowledge — If the company had that impression 
they might argue that in this unsettled state of affairs they 
could not venture to get rid of the imported men, not know- 
ing how soon they might require them again. 

At this stage the speaker was met with loud cries of 
dissent. Mr. Bell asked them, in continuation, to allow him 
to express his opinion. They could not say it was not 
possible for the company to hold that opinion. The London 
newspapers contained much in connection with the alleged 
unrest and threatenings going on, of which he admitted he 
had no official cognisance, and he asked them to remove that 
idea out of the way, and by the resolution now before them 
to intimate to their employers and the public that they had 
no desire upon any other question, no desire for any other 
strike, and no further grievance at the present time. 

Mr. Ben Davies, the miners’ agent, in approving of the 
Conciliation Board, counselled them not to commit the 
mistake of the past in failing to acknowledge the existence of 
the miners’ society. 

Mr. Onions besought the men, on the question of imported 
labour, to trust their leaders; and, referring to the miners’ 
society, felt sure that the Federation would gladly sit down 
with them in devising a scheme of conciliation. 

Mr. Holmes maintained that if the Taff Vale Company had 
treated Ewington fairly, events which had happened would not 
have taken place. He believed Sir William was doing his best 
to enforce a settlement of the imported-labour question, but he 
maintained that the Taff Vale Company had deliberately and 
wilully broken its pledge to remove the imported labour. 
There were eighty-six of them employed that day, and how 
could the Taff directorate, or any body of honest employers, 
expect peace when they were declaring war on their own 
terms of settlement—that there would be only four or 
five of them engaged permanently on the Taff? He reminded 
them that the stalwarts of the Barry and the Rhymney on 
the occasion of the last dispute only wanted one word of 
encouragement from their general, and if that word had been 
given they would have been willing to paralyse fifty times 
more than the Taff men did the commercial interests of the 
district. With this latent force and power at the back of the 
Taff men, and the backing up of the miners, he held that 
they had been moderate. They held the power in their 
hands absolutely to crush the Taff Vale Railway. But he 
was a peacemaker, and he advised them to wait a few weeks 
longer, and put up with the imported-labour nuisance 
rather than jeopardise their position. This practically 
closed the meeting. 

At a meeting of the Barry Trades Council on Thursday 
evening, Mr. E. S. Phillips in the chair, it was stated that 
the hammermen’s strike in the district had collapsed, the 
men having resumed work upon the old terms. This, it was 
added, was done regretfully, but the men were obliged to 
yield. It was added ‘that a few of the men had not been 
reinstated. A member asked a question whether this .was 
through the action of the men in connection with the strike. 
The delegate of the society replied that it was certainly not 
through inefficiency. As the opinion of the meeting seemed 
to be that all the men should be reinstated, a resolution was 
carried to communicate with Councillor Jose, and acquaint 
him with all the facts of the case. 

The three months’ strike at the Vochriw Dowlais Com- 
pany’s pit has been ended, and work was resumed last week. 
The arbitrators appointed by the Sliding Scale Committee 


will now, in accordance with the arrangement, investigate 
and report upon the matter. 

The question of foreign labour in Welsh mines was dis- 
cussed on Saturday last at the monthly meeting of the 
Rhondda miners. At the meeting a Porth delegate stated 
that some Italians were employed in the Rhondda mines, 
and lately one was discovered with a pipe in his 
sion. The er was informed, but no punishment was 
inflicted, and the man was allowed to continue working. 

‘“Mabon” remarked that if a workman was an Italian, 
Frenchman, or German, or of any other nationality, that was 
no reason why he should be bg working if he was a 
skilled workman; but they should refuse to work with 
foreigners in the mine unless they were able to read the 
special rules of the mine, or the management printed the 
rules in the language the foreigners understood. He laid 
that down as a basis, It was not just to allow the foreigners 
to go in and then punish them for not understanding the 
rules. If an English or Welsh miner had committed the 
offence stated they, knowing the rules, would have been sent 
to prison. 

Mr. Ritchie’s decision on the Ewington case of the late 
Taff Vale strike was received on Monday, and was to the 
following effect :—‘‘I have carefully considered the question 
submitted to me on written statements, namely, whether 
signalman Ewington had reasonable grounds for complaint of 
his treatment by the Taff Vale Railway Company, and I have 
come to the conclusion that although it was not unnatural 
for Ewington to have felt that his place was somewhat hastily 
filled up, yet the final offer of the company to him was cer- 
tainly liberal, and removed any ground of complaint which 
might have been held to exist.” 

The latest contribution to the Taff Vale railwaymen’s con- 
tention, that the company had violated its engagements by 
not dismissing the foreigners, comes in the form of a state- 
ment by Mr. Bell, that the promise was a verbal one to Sir 
W. T. Lewis, and was not embodied in writing. Mr. Holmes 
has been still more emphatic, and in reply to a similar 
question made to Mr. Bell, states, ‘We have nothing what- 
ever in writing to show that the company will dismiss the 
whole of the men, and we can only hope that they will abide 
by the verbal agreement the company made with Sir William 
in a private interview. There is a mutual understanding that 
nearly all of the men will be sent away, but that is all.” 

The lightermen’s strike on the Thames is assuming large 
proportions. A week ago it was estimated that one thousand 
men were out, but on Saturday this number was doubled. 
Officials of the men’s union stated that thirty-seven firms 
still continued to pay according to the men’s interpretation 
of the Brassey award, while twenty-two, including the largest, 
had taken up an entirely antagonistic position, with the 
result that their men had ceased to work. At present the 
men say that they do not require strike payment. 

On Saturday the men discussed the terms upon which 
work could be resumed. So far the dissatisfaction is great, 
and the probability of an early return faint, one grave omis- 
sion of concessions being, in the men’s opinion, marked—that 
of no allowance for overtime. 


THE BREWERS’ EXHIBITION. 


Tue twenty-second annual exhibition promoted in the 
interests of the brewers, maltsters, distillers, and allied 
trades, was opened at the Agricultural Hall, Islington, last 
Saturday, and closes to-day (Friday). From an engineering 
point of view the show appears to have declined gradually 
during the past two or three years. We are at a loss to 
account for this unless—as in many other branches of 
engineering—the appliances used by the brewers and aérated 
mineral-water manufacturers have arrived at a point of 
excellence beyond which it is difficult to go. On the other 
hand, the annual competitions for malting and seed barley 
continue to be regarded with keen interest. They have been 
found to be of great practical benefit to growers, and have 
done much to improve and extend the cultivation of barley 
for malting purposes, as well as to enhance the value of the 
products of the particular firms from which exhibits have 
been sent. These contests have served to improve the 
quality of barley all round, and brewers doubtless approve of 
the efforts put forth by this exhibition on their behalf. 
Prizes are also offered for samples of hops and for non- 
alcoholic beverages. Amongst mechanical appliances a 
rotary pump of novel design, exhibited by Mr. Francis W. 
Brackett, of Colchester, and a bottle-wiring machine, in- 
vented by Mr. R. M. Chambers and exhibited by the 
Vauxhall Ironworks Company, Limited, are the most 
interesting. We hope to give some further particulars of 
these in a future issue. 


SHIPBUILDING DEVELOPMENT AT DUNDEE. -The question of pro- 
viding better facilities for fitting out the new vessels built at 
Dundee has frequently been raised — shipbuilders at that 
ad and requisitions are at present being made to the Harbour 

rust on this head, as well as on the pressing desirability of 
eyes + the development of shipbuilding generally. In this 
the shipbuilders are now being actively supported by large sections 
of the ratepayers, who are agitating for the election of members to 
the Trust who will pledge themselves to carry out such measures. 
The Caledon Shipbuildiug Company point out thatit has contracted 
to build a steamer 445ft. long by 534ft. beam by 34ft. 8in. depth 
moulded. This vessel is not too large to enter the harbour of 
Dundee, to be fitted there with her engines and boilers, but she is 
a near the limit. This firm is now invited to tender for 

uilding a steamer 535ft. long by 58}ft. beam, by friends who have 
expressed a wish to entrust it with the building of the vessel, 
but cg omg cannot proceed further with them because of the 
vessel being too vy Be enter the docks at Dundee for the fitting 
of her engines and boilers. If the Trust will undertake to con- 
struct a jetty, with 100-ton shear legs or crane thereon, where the 
large vessel in question could be fitted with her boilers and ma- 
chinery, the company will proceed with the negotiations, and has 
good hopes of obtaining the contract. The value of the steamer 
referred to would be approximately £180,000, of which sum at 
least £50,000 would be spent in wages. Pending the decision of 
the Board on this important proposition—which will be discussed 
exhaustively by the members of the Board along with the ship: 
builders of that = at a meeting shortly—the Trust has agreed 
te grant the Caledon Company more shipbuilding space in their 
ape to enable them to lay down larger ships. New ground will 
made up from the river foreshore, at a cost of about £3000, and 
this will be granted to the company on payment of 5 per cent. per 
annum for five years on the outlay, and afterwards at the rent of 
9s. per pole ; same rent as their present ground. On the 
same terms Gourlay Bros. and Co., neighbouring shipbuilders, 
received additional ground to their shipyard recently. 


‘ 
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THE ENGINEER 


TO THE EDITOR. 


A NEW THEORY OF THE STEAM ENGINE, 


Sir,—Mr, Isherwood has added a good deal to our experi- 
mental knowledge of the behaviour of steam in an engine cylinder, 
but his new theory is based on too many assumptions contrary to 
observed results to be readily accepted. j 

His first proposition, that com ion can in no way promote 
economy, can easily be definitely proved or disproved experi- 
mentally. A small degree of compression may have little or no 
effect on economy in an unjacketed, and not much perhaps in a 
jacketed cylinder, But it is generally understood that the large 
degrees of compression obtained with locomotive engines when 
steam is cut off early by the link motion are conducive to economy 
under the working conditions. Indeed, they should be, by Mr. 
Isherwood’s own showing. For if, as he maintains, re-evaporation 
takes place only during exhaust, then surely by suppressing the 
exhaust early, and by lessening the duration of exhaust, we reduce 
re-evaporation and promote economy, — 

As to its being physically impossible to compress steam to 
initial pressure, locomotive engineers and others will scarcely take 
the statement seriously. It has, as you say, long been known that 
steam re-compressed in the presence of a certain proportion of 
water is liquefied. But the water only serves to absorb the heat 
developed during the compression, and the same liquefaction will 
arise when steam is comp d in the p of any other heat 
absorber—the cast iron walls of a steam cylinder, for instance. 
explained this many years ago, and am glad Mr. Isherwood has 
arrived at the same conclusion. He takes one’s breath away, 
however, when he asserts that re-evaporation during expansion 
cannot under any conceivable circumstances take place in a cylinder 
receiving no heat from externalsources. In the case of a compound 
engine now undergoing preliminary testing, unlagged, I find that 
of the total weight of steam drawn from the condenser, 60 per 
cent. only appears in the one at ‘‘cut-off,” 30 per cent. is 
added during expansion, and 10 per cent. during theexhaust. By 
running the engine sufficientl A 
piney no re-evaporation during exhaust. According to Mr. 
Isherwood, the 30 per cent. of added steam is not due to re-evapora- 
tion at all, because, as he maintains, there is no heat to produce 
that re-evaporation, and because the expanding steam is hotter 
than the cylinder walls, <9 

Now, expanding steam is steam already, and it does not lend 
itself to re-evaporation. The added steam, according to accepted 
views, is formed from the water ome from the steam condensed 
during admission. Any man who is disposed to believe with Mr. 
Isherwood that steam expanding behind a piston is superheated. 
should look into Mr. Donkin’s ‘‘ Revealer.” If, as Mr. Isherw 
says, the expanding steam is hotter than the r emg walls, and 
yet absorbs heat from them, then the second law of thermo- 
dynamics is disproved, and perpetual motion within easy reach. 
: But if, as he says, the anaes steam absorbs heat from the 

cylinder walls, and expands at constant temapeentete, by what 
logical process are the walls cooled? And if the walls are not 
cooled, fow does he explain initial condensation ? or how can any 
such thing occur ? 

When Mr. Isherwood says, ‘‘I will state here, for the first time 
in the literature of steam engineering, that the sole cause of the 


liquefication of steam in working cylinders—cylinder condensation, - 


as itis usually termed—is the expansive use of the steam,” he tells 
us what has been generally believed by engineers from the earliest 
days of expansive working. When he adds, ‘‘ When the steam is 
used without expansion there will be no steam liquefaction in the 

linder,” he asserts what I have no hesitation in saying is an 
absolute fallacy. Using Mr. Isherwood’s own words, ‘‘1 will state 
here, and for the first time in the literature of steam engineering,” 
that neither he nor any other man can get steam into and out of 
an unjacketed conducting steam cylinder, whether the steam is 
expanded or not in the ordinary sense of the expression, and 
whether mechanical work is performed or not, without setting up 
initial condensation. 

Mr. Isherwood says also that cylinder condensation is indepen- 
dent of cylinder wall area and of reciprocating speed. Before 
such views can be accepted, a mass of experitiental evidence to 
the contrary will have to be explained away. 

6, Earl’s Court-square, S.W., W. H. Norrucorr. 

October 16th. 


FAN EFFICIENCY, 


Sir,—Replying to your correspondent ‘‘ Brattice,” as a con- 
sequence of the velocity of the air being reduced one-half on its 
arrival at the mouth of the évasée discharge 

ipe—its pressure at that point has been doubled. 
a the same volume of air at double the pressure and half the 
velocity, and there is no loss of foot-pounds; nor would the rate of 
discharge be altered provided that the diverging pipe had no 
power of increasing the efficiency. The notion that the apparent 
or alleged difference in foot-pounds is ‘‘ absorbed in lateral expan- 
sion is absurd,” for precisely the same effect occurs with the flow 
of water, which is not expansible. 

It is not surprising, however, that eo! oom of the divergi 
pipe is but little known, and still less understvod, for the publish 
explanations obscured by complicated phrases about ‘‘gradual 
change of velocity,” ‘‘ converting velocity into pressure,” ‘‘ extinc- 
tion of speed,” ‘restitution of active force,” &c., have involved 
the reader in so much mental confusion that he fails either to 

p the subject or to see the t practical effects which may 
to result from the principle, 

Divested of this verbiage and of the mathematics with which it 
has been copiously besprinkled, the principle may be explained to 
practical men, for — to practical purposes, in the following 
~~ way, viz.:—As a consequence of the pressure being greatest 
at the large end of the diverging pipe it, must be less at the small 
end; hence more or less vacuum—either actual or relative— 
at In other any fluid through a 
well-designed diverging pi the property ucing more 
or less vacuum at the small end of that pipe. The effect of this 
vacuum is to increase the flow, and in the case of a fan it acts by 
suction at the discharge side. That is tosay, in consequence of the 
partial vacuum the atmospheric pressure causes the air to enter 
and pass through the fan in greater quantities than if no such 
vacuum existed, Hence the gain obtained from the diverging 
pipe is entirely due to the atmospheric pressure having n 
utilised. Another phase of the principle especially applicable in 
the case of positive rotary blowers such as the Roots’ type, is that 
whatever pressure or resistance may exist at the point of ultimate 
discharge, there will always be a /ess resistance at the small end of 
the ——s pipe, pein thea the blower has not to contend 
against the full resistance, and its work is lightened accordingly. 
In my own experiments, for instance, with ordi blowing fans 
delivering against, say, 1}in. water-gauge pressure, I have observed 
a vacuum of jin. or lin. water gauge at the small end of the 
diverging pipe close to the fan, while in other cases delivering 
against, say, 24in. water gauge, there will be neither pressure nor 
vacuum near the fan—the water gauge standing level. With 
greater resistances there will be a slight pressure, but still a 
relative vacuum. . These figures are o— given as examples to 
clearly explain the matter, for the actual vacuum depends upon 
the design of the diverging pipe and on the original pressure of 
the fluid when it enters the pipe. With sufficient pressure in the 


current a full vacuum is attained, while with less pressures the 
itude of the vacuum is red . 

So far as my experiments have gone they seem to show that the 

higher the e 


iency of the fan the greater will be the gain from 


slow and expanding to p; there | North 


Hence we | rai 


the diverging pipe, but even with inferior fans that gain is seldom 
Jess that 50 per cent, ee 
Great experience and judgment are, however, required in 


designing the angle and length of the diverging pipe and the area 
of its small sty many other details, to pa ays particular 


case, W. A. GRANGER, 
Brooke-road, London, N., October 22nd. 


ACID UV. BASIC RAILS, 


Sir,—It would appear that a letter signed by Mr. C. P. Sand- 
berg was published in the Swedish Railway Gazette, No. 11, 1900, 
in which he comments on the relative merits of acid v, basic rai 
and makes reference to a statement presumably made by Sir 
Lowthian Bell (deputy chairman of the North: Bastern Railway 
Company) at a meeting of the Civil Engineers in London. I have 
just received from Sir Lowthian a letter on this subject, copy of 
which I enclose herewith, and would be much obliged if you would 
age 4 insert it in the next issue of your paper. may add that 
Mr. Sandberg is mistaken in saying that the North-Eastern Rail- 
way is the only system in England where basic steel rails have 
been tried on pe Sos scale, as several other e railways in Great 
Britain have for years been using basic rails in large quantities, and 
continue to do so. The reason why some of the railways in Eng- 
land do not use basic rails is use they are more conveniently 
situated for getting acid rails, and can consequently buy these 
cheaper ; moreover, those railways which are in or near hema- 
tite districts, or have-acid steel works on their system, naturally 
encourage the process which brings them most traffic, 

ARTHUR COOPER, 
Managing Director of the North-Eastern Steel 
Company, Limited. 
Middlesbrough, October 19th, 


[Copy.] 
Rounton Grange, Northallerton, 
10th October, 1900. 

Dear Mr. Cooper,—My attention has been called to a communication 
by Mr. C. P. Sandberg in the Swedish Railway Gazette, No. 11, 1900, which 
contains the following statements :— 

“ As s ‘ Basic Rails,’ it may be noted that Sa negent of the Board 
of Trade just mentioned about broken rails in shows that the 

orth-Eastern Railway—which is the only railway in England that on a 
large scale has tried basic steel rails of Cleveland iron ore—has had twenty- 
one broken rails during the last half-year, and this is more than double as 
much as any other English railway of a corresponding length of mil \. 

“This experience speaks thus against the theory which was brought 
forth in a lecture at the yearly meeting in London of the Iron and Stoel 
Institute—that the basic steel rails of the said railway had shown them- 
selves fully as and safe as the Bessemer rails of pure hematite ore.” 

In making the.above statements Mr. Sandberg- must have been mis- 
informed as to the actual facts, as the statement I made at the meeting 
of the Civil E; eers to which Mr. Sandberg no doubt referred, viz., 
“ The North-Eas' Railway Company has used many thousand tons of 
rails manufactured by the basic process, the durability of which has been 
mae equal to that of steel rails manufactured from hematite ore,” is 

ully confirmed by the following statement which I have had prepared 

of the number an ulars of basic and acid rails broken w in use 

A ee Railway in the six years ending December 3st, 


Acid. | Basic. 

Aver- Average Aver- | Average 3 

age | weight g age weight g loss 

17 | sor | | 6-03 “sat | seo | 2) 200 
1895] 36 | 11-97 | 83-16 | 4-28 | 6 8-50 | 86-0 | 6| 6-00 
1896) 30 | 15-08 82-36 5-02 | 12 7-16 86-0 10 | 8-55 
1897| 88 | 14-39 82-66 4-54 | 10 9-60 85-2 9| 4-16 
1898] 25 | 14-68 83-36 | 4:94 | 14 10-82 85-44 | 14) 6-97 
20 | 15-28 83-50 4-83 | 10 10-86 86-0 9| 4-47 


| 14-25 | 82-77 | 5-05 | 62, 9-42 | 85-86 | 50% 4-79 


* 12 of the basic rails had no loss of weight given. 


The total weight of rails laid down on our main line and branches I 
estimate at 351,952 tons. 

Using : supplied by the two makers in the Cleveland district who 
supplied the basic rails, I calculate that up to the 81st December, 1899, 
we have laid down 235,714 tons basic rails, or allowing for stock on hand, 
280,000 tons basic rails. 

The entire quantity in use on the line, exclusive of sidings, will there- 
fore be 121,952 tons acid rails and 280,000 tons basic rails; total, 851,952 
tons. 

These —_ give to me a somewhat unexpected result ; for 161 broken 
rails out of 121,952 tons gives one for 757 tons of acid rails, and 
62 broken rails out of 230,000 tons gives one breakage for 3706 tons basic 


Is. 

It will be perceived on the other hand that the average age of the 
broken rails of hematite steel was 14-25 years against 9-42 years for the 
basic, or 50 per cent, im favour of the acid. 

Of course the comparatively recent application of the basic process will 
account for the shorter years of service of this quality. . 

It may be as well te bear in mind that age does not appear to materially 
affect the fracture of the rails while in use :— 


Average Number of broken 

rails, 

10-10 .. 20 

2-84 .. 20 

18-00 .. 16 

18-07 .. 10 

18-35 .. 2 

13-59 .. 20 

14-81 .. 20 


“Lam, yours truly, 
; (Signed) LowTHIAN BELL, 


THE TRAINING OF MECHANICAL ENGINEERS. 


Srr,—It seems to me that in spite of the very able letters that 
have appeared in your columns during the past few weeks, the 
only writer who has ouny gurest the fundamental difficulty of 
the question of technical education is the author of the article on 
‘Foreign and English Practice in Electrical and Technical 
Industry,” which appears in your issue of last week. The remarks 
I particularly refer to will be found on page 381, where, speaking 
of technical colleges, the author observes that ‘it might be better 
to confine the teaching to principles only, with just a skeleton of 
their application to practice. Mathematics, electricity and 
magnetism, chemistry, thermodynamics, and so on, can be 
learnt at college, and — teachers are more competent than 
anyone else to teach such subjects. It is therefore false 
economy for them to try to teach practical work, of which they 
have only a second-hand knowledge, suffering from a very serious 
time lag.” It has always seemed to me that the great weakness 
of modern technical education is the enormous amount of valuable 
time wasted on so-called practical applications of the ef of 
engineering. The result of this state of affairs is that if we 
examine the note-book of an average student at one of these 
colleges, it will often be found to resemble a third-rate sort of 
Molesworth more than anything else. This is surely not as it 
should be. Any particular application of .a scientific principle 
must naturally be of rare occurrence, while 

the same 


numerous other applications pepapie: may frequently 


be met with. The object of the lectures should be to instil into 
the minds of the pupils a thoroughly sound -of. the theories 
on which modern practice is founded, while the practical applica- 


tions may be left to the students themselves to work out in the 


meas y his power of applyi 5 is principle 
were carried out I am certain "that we should meet with fewer 


the high standard of lish engineering. 
rails, |" 96, Midland-road, Bedford, October 19th. 


young men who “know all about engineering,” but have only a 
very hazy notion of the difference between momentum and energy. 
Such a course would also the advantage that a young man 
just leaving college would not have such a false idea ‘of his own 
value, but would be content to do a little more work before taking 
charge of a large establishment. 

The above remarks refer more particularly to the rank-and-file 
of our English technical schools and colleges, whose idea is to be 
practical at all costs. I am well aware that many colleges exist in 
which the ideals are practically in accordance with those expressed 
above, and these are, I am sure, doing a good work in maintaining 
C. E, WoLrr, 


THE LOCOMOTIVE EXPLOSION AT WESTERFIELD. 


Sir,—In your comments on the above you suggest that the ex- 
plosion was due to the fire-box being made of abnormally soft 
copper, and that —— the crown of the box was red hot at the 
time of the explosion. It seems rather difficult to comprehend 
on what your supposition is based. 

Assuming that the fire-box was in the condition you suggest at 
the time of the explosion, then the strength of the copper plate 
would have been quite inadequate to tear away all the heads from 
off the roof bar bolts. The crown sheet would in all likelihood 
have been gradually bulged and eventually forced completely over 
the bolt heads without in any way damaging the bolts. 

Had the crown sheet been overheated to the extent suggested, it 
should have been no difficult matter to prove such by examining 
the sheet for discoloration. There does not appear to be sufficient 
evidence to warrant the supposition that the explosion took place 
through the roof bolts giving way ; it seems more likely that the 
roof gave way after the side had been ruptured. Practical boiler- 
makers, and especially those who are in peta of running engines, 
will, 1think, agree with me in saying that in all probability the 
cause of the explosion was due to the side plate being forced over 
the stays. In locomotive boilers it is not unusual to find the water 
yo surrounding the fire-box near the bottom ina very dirty con- 

ition, which leads to overheating, bulging, and leaky stays. This 
was probably the first cause of rupture, for the plate being over- 
heated owing to accumulation of dirt, not shortness of water, I 
venture to say it would not be a difficult matter to force the plate 
over the stays, seeing there were no heads, and considering the 
amount of drifting and hammering to which they had been 
subjected. 

Stays which have been fitted in the ordinary way of screwing 
firmly into both plates, and riveted over at both ends to form sub- 
stantial heads, after having been at work in the fire space for some 
time, and have been at various times hammered up to stop leak- 
age, lose to a certain extent the hold which they had of the plate 
so far as the thread is concerned, and on taking out stays which 
have been at work in the fire space the threads in the copper plate 
will be found very much deteriorated indeed ; but under such 
circumstances there is considerable hold due to the hammering 
up, which causes the stay hole to become taper, having the large 
end next the fire. In the case of the stays with which this parti- 
cular fire-box was fitted they would not be as efficient after =| 
hammered up on several occasions as an ordinary fitted stay, an 
it would not be surprising to find the threads in the copper plate so 
much distorted as to have little value for staying purposes. It is 
—_ apparent the material is not at fault ; but fire-boxes fitted 
with this particular kind of stays would require more attention 
and care than fire-boxes fitted with ordi stays. 

London, N.W., October 23rd. . BOILERMAKER. 


THE NICLAUSSE BOILER. 


MonstzuR,—Dans le numéro de l’ENGINEER du 12 courant nous 
lisons & l'article ‘‘ Miscellanea ” une note dans laquelle il est dit que 
les autorités allemandes ont expérimepté plusieurs chauditres 4 
tubes d’eau, et que de ces expériences, il résulterait que la chaudiére 
Niclausse serait plut6t un ‘ insuccés” ; le “Freya,” que était muni 
de ce genre de chauditre, n’aurait marché que 18 neeuds. 

La bonne foi de votre correspondant a certainement été surprise, 
car le ‘ Freya” n’a pas encore effectué ses essais officiels. Il a 
seulement fait quelques essais préliminaires et ses chauditres ont 
développé 10, chevaux au lieu de 9000 prévus. Cette aug: 
mentation de puissance de 16 per cent. sur celle prévue indique, 
loin d’un faiblesse, une grande puissance de production. 

D’ailleurs deux récents classent les chauditres Niclausse 
comme les plus productrices :— 

(1) Le ‘‘ Garibaldi,” ot la force prévue était de 13,500 chevaux 
celle obtenu a 6té de 14,800 plus 7 ur les auxiliaires soit 15,500 
chevaux an total ; 2000 chevaux de plus sur 13,500 demandés, Les 
machines étaient ouvertes en grand et la vapeur était abondante ; 
— pu produire plus (155 chevaux par métre carré de 
grille 

Waryag ” croiseur russe, construit aux Chantiers Cramp 
de Philadelphie, vient de terminer ses essais en obtenant pendant 
12 heures consécutives une vitesse moyenne de 23 neuds 25 4 
tirage naturel ; c’est & cette allure, le record de la vitesse pour les 
grands navires, 

Nous vous serions obligés, Monsieur le Directeur, si vous vouliez 
bien insérer cette rectification. 


Paris, October 17th, J. AND A, NICLAUSSE, 


THE EFFICIENCY OF FLY-WHEELS, 


S1n,—Perhaps some of your numerous readers can direct me to 
the line of reasoning which, followed, will. enable me to conclude 
which is the more efficient~a light fly-wheel running at a high 
speed, or a heavy wheel running slowly. 

As the case presents itself to me, I have the following facts before 
me. Let the mass of a fly-wheel be, say, 4000 lb., and the velocity 
of its centre of gyration, which is nearly inthe middle of the rim, 
be 100ft. per second. Then its stored energy is 625,000 ft. lbs. 

A second wheel weighs 10001b., and has a velocity of 200ft. per 
second, and has also 625,000 lb. of stored energy. 

Now to accelerate the first wheel by 10ft. per second a given 
force must act for a certain time, say, z, and will pass over a given 
distance, say, y. But the same force x acting on the yw wheel 
for one second must pass over a distance y 2, because speed of 
the second wheel is twice that of the first. This being so, itseems 
to me that the second force would operate just twice as powerfully 
on the light wheel as the heavy, and that therefore the heavy 
wheel wil give the most uniform motion, ° 

Am I tin taking in time of action of the disturbing force, 
or ought I to confine my attention to the distance only over which 
it acts without regard to time? 

October 15th. VoLvox. 


UPKEEP OF STEAM ROLLERS. 


Str,—In to correspondent ‘J. F.,” I have sixteen 
steam rolle: e oldest ten pe old, the last three years. [ 
work them about 180 days each year, and give them a thorough 
overhaul e summer, the cost per annum averages £24 to 
per roller, more expensive repairs to fire-boxes have not come 


on yet, 

Careful ex show that — the 
iron worn off the rollers averages 1s. 6d. per day, on 
or basalt roads 2s, to 2s, 6d. per day. 

The off-side roller wears the fastest, as the driver always starts 
on the near side, as the off-side is easier seen in steering, and for 
this reason the off-wheel is always working on the rough metal. As 
steam rollers are constantly stopping and starting, and live steam 
is turned into the low-pressure cylinder to start, compounding is 
very little good. RosBERT PHILLIPS, 

County Surveyor for Gloucestershire. 

Shire Hall, Gloucester, 

October 22nd, 
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A NEW SYSTEM OF ELECTRIC LIGHTING. 


An ingenious system of electric lighting has just been intro- 
duced by a company called Electric Lighting Boards, 
Limited, having offices at 7, Pall Mall, S.W. We recently 
had an ‘opportunity of seeing a number of applications of 
this system at the company’s -show-rooms, 18, Dean-street, 
Soho, and-it-is evidently capable of a large range of use. 
Speaking generally, the system consists in employing surfaces 
under which positive and negative conductors, composed of a 
large number of fine wires, are interlaced while being 
insulated from one another. Incandescent lamps with their 
terminals consisting of ‘spikes are thrust into, these 
surfaces, and the spikes, penetrating through to the 
conductors, allow current to pass to the filaments. of 
the lamps. A glance at the accompanying illustrations will 
serve to make the method of use perfectly clear. The cuts 
show a part section and part plan of one of the lighting 
boards. They are.only sketches, and do not pretend to be 
drawn to scale, but they show quite plainly the construction 
of the boards. On a base board are fastened strips of specially 
prepared vulcanised fibre placed on edge. These are about yin. 
thick, and, as will be seen, vulcanised fibre pieces are fitted 
to alternate ends of the channels formed by the strip, the 
result being that a long zig-zag of fibre is formed. This con- 
struction is easily understood from Fig. 2, which shows a 
plan of the board during construction. At the bottom of 
each channel, and along the spaces at each end. which 
are to be occupied by the positive and negative main 
conductors, is laid sheet asbestos. The main conductors 


Fibre Division 
Base Board Piece 


Fig. 1—PART SECTION OF BOARD 


are laid on the top of the asbestos. They consist of a large 
number of fine copper wires bunched together, and offshoots 
are led from these down the channels marked positive and 
negative respectively. The bunching is so arranged that the 
cross section of the conductor is diminished by just the 
amount of wire which is taken down each channel. The 
result-is that the main conductors gradually taper towards 
their ends in exact proportion to the amount of current likely 
to be taken from them. Fig. 2 shows part of the board in 
course of construction. When all the wires have been laid 
properly flat and fill up the channels from side to side, 
further strips of asbestos are placed over them and 
rammed down hard, the resulting construction being shown 
in cross section in Fig. 1. The whole board is then carefully 
dried and varnished with special india-rubber solution, the 
surface being then covered with a sheet of gutta-percha. 
Further, india-rubber solution is then applied, and the 
surface composition then put on. This consists of powdered 
cork, special india-rubber solution, and other ingredients, 
and it is pressed down, making a fine dark brown surface, 
which can be readily pierced. The resulting board is a net- 
work of positive and negative conductors, separated by only 
thin strips of insulating material, so that a lamp provided 
with spikes for terminals can hardly be pressed into the 
surface at any point without making a contact through itself 


Positive Conductor 


3 
3 


Negative Conductor 


_ Fig. 2—PART PLAN OF BOARD 


between a positive and a negative conductor. If by any 
chance a lamp spike should, in being pushed into the board, 
encounter one of the upright division pieces, it is only 
necessary to move it a sixteenth of an inch or so, and the 
division piece is avoided and the lamp can be pushed home. 
By this means any point of a board can be illuminated by the 
simple expedient of sticking in a lamp. 

It is easy to imagine a large number of applications in 
which this system may be employed. It will suffice in the 
reer] instance to mention a few of the adaptations ex- 

ibited to us by the company. First we had an opportunity 
of experimenting with one of these boards in the form of a 
table, and found that wherever a lamp was pressed into the 
table top, it -was illuminated. There were also several designs 
of advertisément- devices, where the form of the advertise- 
ment could be changed entirely by altering the positions of 
the lamps, words and designs being equally readily formed. 
Then there were shop showcases, in which an endless variety 
of combinations of lights could be obtained. In ordinary 
cases these alterations would entail a very considerable ex- 
= tithe and money to bring about, for lamp 

olders would have to be wired and joints made. With the 
“lighting boards,” however, there is no wiring neces- 
sary, and we are informed that the first cost is actually 
cheaper: For theatre battens.and effects the system is said 
to work excellently. Several battens were shown, one of 
which was movable, and stated to be considerably less in 
weight than an ordinary batten. A modification of the 


board was shown in strips where there are only two con- 
ductors, made up, however, exactly as the board already 
described. A number of examples of how these strips may 
be employed was exhibited. In any part of the length of 
these lamps canbe stuck and light obtained, and our readers 
can well imagine‘to what number of uses such strips could 
be applied. One example alone of all those we saw need be 
quoted. It is suggested that a narrow panel consisting of 
one of these strips in a wood moulding should run all round 
a room, and then light may be obtained in any position by 
simply pushing ina lamp. In places where there is vibration 
or where the lamps are to hang globe downwards, special 
clips provided with flanges are used, which grip the lamp 
caps and have their flanges turned into grooves at the edges 
of the strips. A further modification, specially adapted for 
temporary lighting and decoration, is by means of twin 
flexible cable and special clips. Examples of this form were 
shown to us, and the company hopes soon to be able to put 
on the market this flexible cable with lamps so clipped on to 
it that the whole can be inserted in water. 

So much for the system and its adaptation. Two ques- 
tions naturally arose in connection with its use. They were 
these—how long would the surfaces last, and how does the 
insulation vary with use? We were informed as regards the 
first question that, taking a shop showcase where continual 
changes were always being made for an example, it was 
estimated that the surface would last for some two years, and 
would cost a very smal! sum for being renewed. The length 
of time would necessarily depend on the amount of use. As 
to insulation, we were told that the holes formed by the 
lamp spikes apparently closed up, and the insulation did not 
become:appreciably reduced. For instance, a certain board 
with an insulation resistance between positive and negative 
of 8 megohms, and in which a lamp had been pressed 200 
times in different places, had been exposed to the weather on 
a roof for months. At the end of this length of time the 
insulation resistance had remained unchanged. As regards 
the contact obtained, we were shown a board into which two 
staples had been driven and a 100-ampére fuse connected 
between them. The fuse had been blown, and there was no indi- 
cation at the points where the staples had made contact with 
the conductors that any current had passed. There was no 
sign of sparking or fusing. We may mention that the carry- 
ing capacity of the conductors in the boards is calculated 
with reference to the largest number of lamps which can 
possibly be stuck into them. 


A NEW BRIDGE OVER THE THAMES AT 
LAMBETH. 


to hear that the London County Council 
has at last found time to give consideration to the serious 
condition of Lambeth Bridge. The bridge, which was buiit 
for light vehicular traffic and for pedestrians, was opened to 
the public in 1862, and was purchased by the Metropolitan 
Board of Works in 1879. In 1887 attention was drawn to the 
critical condition of the abutment anchorages of the bridge, 
especially in regard to the deficiency in weight of the con- 
crete abutments, and to the defective ironwork connecting 
the bridge cables with the anchorages. As the question was 
of considerable importance, the advice was obtained of Sir 
Benjamin Baker, who recommended that the stability of the 
bridge should be increased. He stated that after an exami- 
nation he found that the Westminster abutment had gone 
down about 4in. or 5in. at the river front and had risen about 
2in. at the back, and that the heavy back chains which were 
put in to assist the anchorage had been secured by a weak 
bent pin to a casting which had been crushed under the 
severe stress. Sir Benjamin Baker calculated that a load of 
30 lb. per square foot would account for the movements, and 
that if a load of 701b. per square foot was to cross the bridge 
it would practically destroy it. At his suggestion, and as a 
temporary expedient, the wire ropes at the Westminster 
abutment were held by means of a steel clip at the back of 
the existing quadrant casting, and a back tie was carried 
from the clip to the bottom of a mass of concrete deposited 
at the back of the abutment. 

The Bridges Committee in a report just submitted to the 
County Council state that at the time of the purchase of the 
bridge in 1879, the wire cables -of the structure were unpro- 
tected from the weather and were found to be twisted, which 
is considered to be a source of weakness. Previous to that 
date no adequate preventive measures appear to have been 
adopted for excluding water from the interiors of the wire 
cables ; and judging by the condition in which they were found 
it is probable that during the interval between the opening and 
the purchase of the bridge, the internal wires of the cables had 
been constantly exposed to the deteriorating action of oxida- 
tion, as was shown by the quantity of rust removed from the 
cables. The report points out that the internal condition of 
the box girders of the bridge cannot be considered satisfactory, 
as no manholes were provided whereby access could be 
obtained to the interiors of the girders for the purpose of 
painting. Large quantities of iron rust have at times been 
removed in thick flakes from the wrought iron plates forming 
the interior of the box girders, and this deterioration is not 
confined solely to these parts of the bridge, but it affects the 
whole structure and will become more apparent: every year. 
At the present time concentrated loads crossing the bridge 
are restricted to three tons, and in the case of distributed live 
loads the bridge has to be worked with extreme caution, 
no accumulation of traffic being permitted upon the road at 
any time. Iron gates have been provided at each end of the 
bridge for the purpose of closing it on emergency, and it has 
been considered necessary to have the bridge watched both 
during the day and night. It is often necessary to close the 
bridge, to the inconvenience of the public, and heavy traffic is 
compelled to pass over either Westminster or Vauxhall 
Bridge. 

In view of the unsatisfactory condition of the structure, 
the Bridges Committee instructed Sir‘Alexander Binnie, the 
engineer, to prepare a design for a bridge capable of meeting 
the requirements of the traffic, and’of such width as would 
allow of the construction of a double line of tramway across 
it. The engineer has now presented two designs—one for a 
suspension bridge and the other fora bridge of the braced 
arch type. Each design provides for a maximum width of 
navigable waterway between the piers, for an ample amount 
of headway under the central span of the bridge, and a 
minimum inclination of road for the better accommodation 
of traffic. By each of these types of bridge a similar mini- 
mum degree of inclination can be given to the road, which 
may be made to vary in gradient from about 1 in 41 to 1 in 
34, corresponding to the amount of camber that may be 
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given to the longitudinal girders which support the road over 


the central navigable opening of the bridge. It is calculated 
that the width from outside to outsideof the parapets would 
be 66ft. Gin. for a suspension bridge and 68ft. for a trussed 
arch bridge. Owing to this great width, which is requisite 
for the accommodation of two lines of tramway and for the 
simultaneous passage of the widest wheeled wagon with a 
tramcar at any point, it-is nécessary to reduce the road 
gradients and the depth and consequent weight of the struc- 
tures by dividing their widths by means of central supporting 
chains, or by girders. In either type of construction the 
general width of each road between the kerbs will be 
19ft. 9}in., and each of the footways 9ft. 7?in., but 
these respective widths will be reduced at the tower 
entrances to 17ft. 1jin. and 5ft. llin. The clear width 
between the piers of the central navigable waterway will in 
each case be about 353ft., and the clear navigable heights 
beneath the bridge platform, where it spans the central water- 
way, will be 20ft. above Trinity high-water mark at the centre 
of the bridge, reducing to about i6ft.2in. near the piers. The 
clear navigable waterway between the piers of the two side 
spans will be 176ft. for each bridge, but the suspension t 
affords about 3ft. more headway than the b arch at the 
centre of the side span, being 13ft. 9in. above Trinity high- 
water mark as against 10ft. 9in., and it also provides a con- 
siderably increased headway at the sides of the span; but in 
these positions great headway is less important than in the 
central opening of the bridge. The report states that in 
another respect the braced arch type of construction gives a 
great advantage over the suspension type, inasmuch as no 
land anchorages project above and encumber the s for 
land traffic at the approaches to the bridge, and no chains or 
girders obstruct. or divide the roadway throughout the length 
of the side spans, and for a length of 450ft. the road between 
the parapets can be kept at its full width of 63ft. Gin. for the 
accommodation of the land traffic. It is estimated that there 
would probably not be much difference in the cost of con- 
structing either type of bridge, and the County Council has yet 
to come to a decision in regard to the matter. 


THE ACETYLENE INSTALLATION AT 
ELLERBE 


Tue public acetylene installation at Ellerbek in Germany, 
which is stated to be the largest enterprise of its kind in 
Europe, has now been in operation for about a year; and 
having been designed by the light of experience gained at 
various other continental villages, forms probably the most 
systematically arranged works in existence. Ellerbek is an 
important and rapidly growing place of some 5000 inhabitants, 
situated on Kiel Harbour, and it is peopled principally by the 
employés of the German Imperial Dockyard. In the neigh- 
bouring town of Gaarden a coal-gas works exists, the mains 
of which extend as far as the borders of Ellerbek; but after 
making “inquiries as to the relative cost and merits of 
acetylene and coal gas, as —— by the local conditions, it 
was finally decided by the authorities last year to adopt 
the former illuminant. The generators are of the Pictet type, 
coupled in pairs to a condenser. Carbide is fed by hand 
through a side shoot into the apparatus, and falls on to a per- 
forated sloping grid; the lime sludge drops through the 
apertures, collects at the bottom of the generator, and is run 
off periodically by means of a large cock. Over the charging 
hole is erected a ventilating shaft, communicating with the 
outside air, so that no acetylene is given off inside the build- 
ing. The generators are supplied with water from an overhead 
tank, which is filled by a pump driven by a 1 horse-power 
acetylene engine. The crude acetylene passes off from the 
top of the generator and travels through a cylindrical 
condenser, where it is thoroughly cooled and freed from most 
of its moisture. Thence it passes to a washer which takes 
out ammonia and:some sulphuretted hydrogen; this appa- 
ratus being so constructed that it can be emptied and re- 
charged without interfering with the gas current, and without 
admitting air. From the washer the gas travels to the 
holder, which has a capacity of 1800 cubic feet; then through 
two purifiers, to a drier, the station meter, and the governor. 
It will be observed that the position of the holder is different 
from that which it occupied in earlier installations. By 
placing it before the purifiers, it neutralises the sudden and 
irregular rushes of gas which are characteristic of the hand- 
fed carbide-to-water system of generating acetylene; and 
thus the gas is brought into contact with the purifying 
material when it is moving at a much more uniform speed, 
and is consequently the better freed from sulphur and phos- 
phorus. The purifiers are filled with “ acagin,” a commercial 
modification ‘of chloride of. lime. Laboratory experiments 
show that one kilogramme of this substance will absolutely 
purify 18 cubic metres of crude acetylene ; but in practice 
it is found that the same quantity is sufficient for 30 to 
40 cubic metres—1 Ib. = 480 to 640 cubic feet—and as acagin, 
including the material used to dry the acetylene, costs 
about 63 pf. per kilogramme, the expense of purifying the gas 
is 1:75 pf. per cubic metre—1d. per 2000 cubic feet. The mains 
diminish in size from 3in.; they are constructed of wrought 
barrel, coated with pitch on the outside, and are five miles 
long altogether. The joints are made with a specially pre- 
pared substitute for white lead. The plant is protected 
against frost by a series of steam pipes, and steam is also led 
into the holder-seal in cold weather. A boiler in an isolated 
part of the generator building supplies the necessary steam. 
The whole installation is designed to meet the requirements 
of 2000 burners ; at present there are 100 public lamps and 80 
private consumers, who use about 750 flames and 23 boiling 
burners.. The erection of the plant was begun early in July, 
1899, and it was ready for work by the middle of November 
in last year. 


BritisH Fire PREVENTION COMMITTEE.—WINTER PROGRAMME. 
—The Executive of the British Fire Prevention Committee have 
decided to postpone the opening of their new testing station until 
after Christmas, as their testing operations are principally carried 
on in the spring and summer months, and many of the firms who 
wish-to have tests undertaken prefer to avoid the winter weather 
for research work of this description. During the first part of the 
current session the Executive of the Committee will hence be 
mainly occupied in dealing with tests already undertaken in the 
summer, but.in respect to which reports have not yet been issued. 
They will also be‘preparing an analysis of the tests undertaken to 
date; for. which there’ appeats‘to be considerable request. The 
offices of the Committee at Waterloo-place will -again be available 
during the winter months as a reading-room, and a file of over 
sixty technical journals from different of the world has been 
arranged for, whilst a small collection also been formed in the 


reading-room with a view to showing materials that have been 
subjected to tests. 
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RAILWAY MATTERS. 


Tue death is announced of Mr. John ane one of 
the joint secretariés of the South-Eastern and Cha‘ Railway 
company. 

Six railway servants were killed and 152 injured ening 
the first three months of this year on the railways of the Uni 
Kingdom while coupling or uncoupling vehicies. 

Te Kidderminster and Bewdley corporations have 
received intimation that the Light Railway Commissioners will 
recommend the Board of Trade to sanction the construction of the 
Kidderminster and Bewdley Light Railway. Some objection was 
raised to the line Ne | continued over the Severn bridge, but this 
appears to have failed. 

Dvrine the month of August there were 192 train 
accidents in the United States, by which 44 persons were killed and 
158 injured. The list includes 88 collisions and 98 derailments. A 
general classification shows that eight accidents were due to defects 
of road, 27 to defects of gorse to negligence in operating, 
11 to unforeseen obstructions, and 88 are ‘‘ unexplained.” 


THERE are now 1932 miles of railway open in Roumania, 
as against 1550 miles in 1890 and 1713 miles in 1895, and there are 
72 miles under construction and 360 miles under survey. The 
total amount actually expended up to date on the railways is 
£28,705,082. The total revenue in 1899 was £1,847,891, and the 
working expenses about £1,500,000 sterling. The railways give 
employment to 6559 permanent officials and to 13,570 platelayers, 
navvies, and workmen. 


AccorpineG to the Baltimore correspondent of a New 
York paper, the Great Southern and Western Railway Company 
of’Ireland has ordered 3000 tons of steel rails from the Maryland 
Steel Company. The same correspondent states that the order 
was p) with the Maryland Company because the rails were 

rocurable ata price 10 per cent. lower than in England. The 
Leoden, Brighton, and South Coast Railway is also said to have 
placed an order with the same company. 


Art a meeting of the Cheltenham Town Council held last 
week a resolution was approving of the Witney and 
Andoversford Light way scheme, and urging the County 
Council to render the necessary assistance. e Oxfordshire 
County Council have agreed to advance £15,000 to the promoters of 
the line if the Gloucestershire Council will do likewise, and a con- 
tribution of £60,000 from the Imperial funds has been promised. 


Te success which has already attended the Goole and 
Marshland Light Railway has led to an important extension scheme, 
which has now been completed, and a portion of the line already 
authorised has accordingly been abandoned. The Board of Trade 
sanctioned a branch railway from the main line from Goole to Lud- 
dington and Adlinfleet, leaving the main line at Eastoft. This has 
now been abandoned, and in substitution the directors have com- 
pleted arrangements to extend the line from Luddington to Gar- 
thorpe, a populous township in both the West Riding and 
Lincolnshire, 


A PARLIAMENTARY paper has just been issued giving the 
returns of accidents and casualties as reported to the Board of 
Trade by the railway companies in the United Kingdom during the 
three months ending March 31st last. Accidents to trains, rolling 
stock, permanent way, &c., caused the death of 14 and injury to 
256 persons. Altogether the number of persons killed and injured 
on railways in the United Kingdom in the course of public traffic 
during the three months was as follows :—Killed, 314 ; injured, 
1915; as compared with 269 killed and 1636 injured for the corre- 
sponding period in 1899, being an increase of 45 killed and 279 
injured, 

A numBER of important locomotive contracts have 
been placed with Glasgow locomotive builders in Glasgow during 
the t week or so. Reid, Neilson, and Company, Hyde Park 
Works, Springburn, have received orders for sixty goods engines 
and tenders for the Midland Railway Company, forty for the 
Great Central Railway, and thirty for the Indian States. Dubs 
and Company, Polmadie, have received an order for sixty-five 
engines and tenders from the Natal Government, while Sharpe, 
Stewart, and Company, Springburn, have booked twenty engines 
for the Midland Railway, ten for the Great Central Railway, and 
five for another company. A — quantity of new work has 
also been placed with English builders, 


Tue ever-increasing volume of goods traffic upon the 
Viadikavkas Railway has led the management to draw up a 
number of projects with a view to enabling the line to keep pace 
with the demands made upon its carrying capacity, The most 
important project is the construction of a second track from the 
station Kaukaskaya to the town of Petrovsk, and this new track 
will be used mainly for the transport of corn and naphtha. It is 
intended to build at Novorossisk an elevator which shall be able to 
store six million of corn, and a number of petroleum 
reservoirs will also be built. In addition, the rolling stock of this 
railway is to be increased by 200 goods locomotives, 50 passenger 
locomotives, 6000 goods wagons, and 40 passenger coaches. 


Tue general report to the Secretary of the Board of 
Trade in regard to railway working in 1899 contains the usual 
analysis of railway returns. With regard to the all-absorbing 
question of fuel, we gather that there was a cuntinuous reduction 
in the cost of fuel in the five years from 1891 to 1896, although 
there was during the same period a general increase in train mile- 
age. In 1897, however, the tendency to decline was broken by an 
increase of £192,000, and this was followed by a further rise of 
£462,000in 1898, and by thestill moresubstantial increase of £785,000 
last year. The cost of fuel to the fifteen companies has thus in- 
creased by over 50 per cent. since 1896, while the total train mile- 
age run by all the companies has only increased by about 12 per 
cent, 


A Reuter telegram from states that the 
Witwatersrand gold mines ‘ine rolling stock for coal consump- 
tion, placed an order for fifteen heavy locomotives with British 
manufacturers last August. Two tenders for over 200 trucks were 
also received from the largest British and American factories, the 
tenders from the latter being far more favourable both as regards 
price and quickness of delivery. The mining industry, being most 
anxious to favour British factories, called for fresh tenders from 
British manufacturers, in order to give them a further opportunity, 
even at the expense of valuable time, but the American tenders 
were still considerably lower. In spite of this, orders for seventy- 
three flat-bottom trucks have been placed in England owing to the 
suitableness of design, and on the strong advice of the military 
railway authorities, who have promised to lend their own trucks 
to counterbalance the late British delivery. 


In the presence of the German Emperc~ «nd numerous 
State officials, the Barmen - Elberfeld - Vohwinkel Suspension 
Railway was opened at Elberfeld on Wednesday morning. The 
railway is the invention of Herr Eugen Langer, who died in 
1895. The carriages hang free, after the manner of the wire- 
rope railways, from a firm overhead rail, which is supported 
by an iron framework. The line is 134 kilometres long. At 

resent the Elberfeld portion is ready, and will be working ina 
ew days ; the Elberfeld-Vohwinkel section will be finished in the 
winter, and the Barmen portion in 1902. There will be twenty 
stopping-places altogether, four in the Barmen section, eleven in 
the Elberfeld section, and two in the Vohwinkel section, the dis- 
tance between them varying from 320 metres to 1000 metres. 


The lower edge of the carriages is always at least metres 
above the level of the road, and 34 metres below the rail, 


NOTES AND MEMORANDA. 


THERE are about one hundred makers of motor 
carriages in the United States. The automobile industry can be 
said to be gaining ground more rapidly in America than in many 
other countries which preceded it in attacking the problem. 


Tue reports of the French trials of heavy vehicles 
demonstrate most fully that, so far as cars for the transport of 
are concerned, British makers are years ahead of the con- 
structors on the other side of the Channel. In fact, says the 
Autocar, most of the French machines are of no commercial use 
whatever. 

Tue Retvizan, a new Russian battleship, was launched 
on Tuesday from Cramp’s shipyard, Philadelphia. The Retvizan, 
is of 12,700 tons displacement. She is fitted with twenty- 
four Niclausse boilers to give 16,000 indicated horse-power and a 
speed of 18 knots. Her heaviest guns are of 12in. calibre, and the 
armour on the turrets is to be 10in. Krupp steel. 


Owners of motor carriages cannot devote too much 
attention to the securing of the tires to the steering wheels. The 
editor of one of the papers devoted to the motor car last week met 
with a serious accident, owing to one of the front tires becoming 
detached from the wheel. e effect of the detachment was the 
swerving of the car across the road into a bank where it was over- 
turned. The driver suffered a broken collar bone and the editor 
had his left arm broken. 


Iraty depends almost entirely upon foreign fuel for 
industrial purposes, but it would appear that by making use of her 
natural water power for generating electricity, the import of coal 
is gradually diminishing. In 1899, 4,860,000 tons of coal were im- 
ported, of which 3,110,000 tons were purchased from abroad in the 
first six months, Com with this, during the first seven months 
of this year, only 2,837,000 tons of coal were imported, or a 
decrease at the rate of about 470,000 tons a year. 


A Frencx authority has computed that the annual pro- 
duction of calcium carbide has already reached the remarkable 
of 256,000 tons, while that of bleaching powder is 225,000 
tons, and that of electrolytic copper 166,000 tons. Taking £15 per 
ton as the average price of the carbide, the total value of the 
product is more than £3,800,000 per year—a figure which is only 
surpassed in the electrolytic — by the value of electrolytic 
copper and of silver recovered from the slimes due to the copper 
treatment. 


Post-office authorities have just 
of experiments in wireless tel hy across the Bristol Channel 
between Ilfracombe and the Mumbles Lighthouse, a distance of 
25 miles. At each place a pole was erected 100ft. high. The 
object was to attain es knowledge of the applicability of 
the system, especially to lightships. Ready communication was 
foun ible, and signals were recorded on the tape instrument 
in the Morse code, even when the high wires were let down con- 
siderably below their full height. - 


A RoaD made of slag cement is to be constructed at 
North Tonawanda, N.Y. The Tonawanda Iron and Steel Com- 

ny has received permission to lay tracks on a road which is now 
in _— condition, provided it will slag the roadway for its full 
width of 66ft. The street is about 40ft. wide. The method of 
laying this particular surfacing is probably novel. The molten 
slag is to be run in a ‘‘ hot train” of iron cars over the track, and 
the ~~ ured over the surface at the proper place. The com- 
pany claims that it will cool into a solid mass, 


Durine the coming winter the Kansas City Electric 
Light Cmeey, will adopt a rather unusual expedient, namely, 
the use of -kilowatt rotary converters as alternating-current 
o——- These will feed step-up transformers with current at 

volts, which will be raised to in the secondary for trans- 
mission to a new sub-station, There step-down transformers will 
reduce to 84 volts to supply rotary converters, these rotaries 
feeding direct-current three-wire mains at 140 volts on a side. 
When this arrangement is no longer necessary, and the company 
completes its new polyphase distribution, the rotaries which have 
served as dynamos will be put to their érthodox use at some sub- 
station. 

THE maritime traffic between Hamburg and the 
Rhine, which commenced fifteen to — years ago, shows a 
marked improvement during the last few years. From 1891 to 
1895 the number of vessels reaching Hamburg from the Rhine 
was, in 1897, 34; 1898, 74; 1899, 102. It may be added that in 
1899 no less than 49 vessels, with 14,515 tons, arrived in Aitona, 
also from the Rhine ; while 52 vessels with 15,203 tons left Altona ; 
most of the ships being German steamers. Value of traffic has 
increased in proportion to the number of vessels. Value of goods 
shipped from the Rhenish provinces to Hamburg was 10°8 million 
marks in 1898, and 15°1 million marks in 1899. Value of goods 
shipped from Hamburg to the Rhine was 22°3 million marks in 
1898, and 30°1 million marks in 1899, 


Tue City of London’s engineer, Mr. D. J. Ross, has 
reported on the pedestrian traffic through the subway which was 
made underneath the streets in front of the Mansion House. It 
seems that,the subterranean es have not been used to the 
extent that the Corporation anticipated. On March 12th, when 
the subway system had not been quite completed, it was found 
that in the course of fifteen hours, between 8 a.m. and 11 p.m., 
25,637 persons entered the es, and of this number 12,632 
used the Waterloo and City Railway. On April 15th another 
count was taken, and it was found that in fifteen hours 22,076 
persons passed through the subways, The third record was taken 
on August 15th, when, during a period of nineteen hours, 42,928 
pedestrians made use of the underground passages. 


THE coal-tar derivative fuchsine is generally supposed 
to owe its name to the fuchsia, as its tint certainly resembles the 
colour of that flower ; but this is not the case. The inventor of 
fuchsine, whose death was lately recorded, M. Francisque 
Renard, and his brother desired to identify their name with 
the new product; but, not liking to adopt the appellation 
of renardine, they translated their family name Renard (fox 
into the German Fuchs, and thus arrived at fuchsine, as mention 
by M. A. W. Hoffmann to a correspondent of the Matin. The 
same journal seizes the opportunity of making known that the rare 
metal gallium owes its name to a similar circumstancg. Its dis- 
covery is due to the French chemist, Lecoq de Boisbaubran, who, 
by adopting the Latin form of Gallium, identifies the name of 
Lecoq both with gallus, a cock, and Gallia, France. 


For obtaining an exact idea as to liquid air there is 
a very simple method, inthe opinion of M. Robert Pitaval, who 
makes this observation in /’Aluminium, and that is to consider it 
as the extreme limit of compressed air, when one can easily con- 
ceive that it may be employed as a refrigerating agent, as motive 

wer, and as explosive force. Again, its composition sufficient 
indicates that it may be a source of oxygen which, as is we 
known, has many uses ; but the success of all these applications 
depends upon a principal factor, which is the sale price, and con- 
sequently the cost price, of liquid air. This substance may, in 
fact, serve to afford liquid oxygen, owing to the differences of 
pee J in the two elements which compose it. By evaporating 
one-half a given mass of liquid air a concentration of oxygen to 

per cent. is obtained, and, on gem the evaporation 
further, nearly all the nitrogen may be eliminated. The author 
believes firmly in the future of liquid air, which has hitherto been 
experimented with in apparatus not intended for it, but when the 
appliances are perf , and the cost of production diminished, 
it will certainly be demanded for purposes hitherto unsuspected. 


MISCELLANEA. 


Tue Annual General Meeting of the Cleveland Institu- 
tion ineers, which occurs on Monday, November 12th, 1900, 
will be held as a conversazione. 


Tue next monthly meeting of the Liverpool branch of 
the Society of Model Engineers will be held on November 7th at . 
the Balfour Institute, Liverpool, at 7.45 p.m. 


Tue Corporation of Tynemouth have now acquired the 
water supply of the town from the North Shields Water Company. 
There has been a deficiency of water for some years, 


Tue Departmental Committee on the Patent Laws 
have resumed their inquiry at the Board of Trade. It is probable 
that the Committee will this week conclude the taking of evidence. 


Tue Paving and Lighting Committee of the Boston 
Council, a Provisional Order having been obtained, have decided 
to engage an expert to make a report, with a view to the lighting 
of the town by electricity. 


At a meeting of sateperers of Falmouth held last week, 
the proposal to promote a Billin Parliament to pure the under- 
taking of the water company was rejected. A poll has been 
demanded and will shortly be taken. 


Tue first-class cruiser Europa paid off at Portsmouth 
on Tuesday. The water tubes of her boilers, having proved very 
defective during the ship’s recent voyage to Australia and back, 
are to be renewed. The cruiser was only launched in 1897. 


WE understand that Mrs. Elder, widow of the founder 
of the well-known shipbuilding firm of Fairfield, has presented to 
the borough of Govan, in which the works are situated, £25,000 to 
build and endow a public gay 3 One of the conditions is that 
the institution shall be open to the public on Sundays. 


Tue Ashton-in-Makerfield District Council has decided 
to apply to the Local Government Board for a Provisional Order 
authorising the Council to supply electrical energy for public and 
private purposes within its district. Other district councils in the 
neighbourhood of Wigan are making similar applications, 


Tue cruiser Hyacinth will leave Plymouth early next 
week for Portsmouth to embark the Parliamentary Boiler Com- 
mittee and or out, in Stokes Bay, steam trials extending over 
two months, The cruiser Minervais to join the Hyacinth, and will 
be employed by the Committee in the intervals between the trials 
of the last-named vessel. , 


Tue Admiralty have ordered a set of eighteen Belleville 
boilers, to be manufactured in Keyham Steam Factory, for the 
cruiser Encounter, which is to be built at Devon =o Poienh. 
They are to be capable of driving the engines, which are also to be 
built at Keyham, at 12,000 horse-power. It is the largest order 
for boilers ever given to a Government dockyard. 


Tue Swansea Harbour Trust Executive held a meeting 
last week for the purpose of considering the question of the site 
for the new dock. The advantages of two sites, one seaward of the 
South Dock, and the other eastward of Lambert’s works, were put 
forwatd. It was decided to accept the latter site, which will 
afford a water space of 54 acres. e project, it is estimated, will 
involve the outlay of a million and a-half sterling. 


THE torpedo boat destroyer Bullfinch had to abandon 
her steam trials last week at Portsmouth owing to the breakdown 
of her starboard engine. It will be remembered that it was this 
engine which ca’ the explosion on board the Bullfinch just over 
a year ago, in which seven men were killed. After that disaster 
the boat was laid aside for repairs, Only recently she resumed 
steaming, and is not yet out of the contractor’s hands. 


Last week the foundation stone of the works promoted 
by the Hackney Vestry for the destruction of refuse and generation 
of electricity was laid by Mr. Alderman W. H. Dickinson, chairman 
of the London County Council. -Mr. Hammond, the consulting 
engineer, stated that cables were being laid for some fifty miles of 
streets, and asserted that the proposed supply of electric lighting 
for the district would be the cheapest in the metropolis. The 
scheme includes the public lighting with arc lights of sixteen miles 
of streets at the start, with extensions as might be required. 


Ir is reported from America that Mr. Andrew Carnegie 
is about to open a new Transatlantic freight service between Pitts- 
burgh and Liverpool, by bg of the Great Lakes and the Welland 
Canal, for the transport of his steel products. The total distance 
from Pittsburgh to Liverpool by this route is 3267 miles. By way 
of New York it is 3425, The new route, although shorter by 
158 miles, is slower, because of the many locks on the Welland 
Canal. Four ships are now being prepared for their trip. They 
_ oe yt by English firms, and have been carrying grain on the 

reat Lakes, 


Ir may not be generally known that an important 
trade in timber has grown up in Galatz in recent years. Timber 
is now brought to Galatz docks by rail from Galicia, Bucovina, and 
for to the Mediterranean, Black Sea ports 
and Rotterdam, e trade with the last-mentioned port has 
lately develo ; there is, however, some apprehension lest it 
should again be lost, owing to the efforts made by the Russians to 
regain it for their port. e Russians grant reduced tariffs to all 
wood sent over their railway system, allow shippers a large piece 
of ground rent free for the storage of wood, and other facilities, 


Tue report of Sir John Wolfe Barry, Sir Benjamin 
Baker, and Mr. Hurtzig on the best system of dock development 
to suit Bristol’s needs contains the following estimate :—Dock 
works, including reclamations and embankment, deep-water gates, 
lock, approach channel, piers, graving dock, and junction lock, 
£1,407,700 ; hydraulic machinery and dock equipment, £54,000 ; 

25,000 square feet of shedding and buildi 3, £19,000 ; diversion 
of railways, new passenger station, and dock sidings, £44,000 ; 
land and buildings, £60, } sundries, en; ae prelimi- 
nary expenses, £100,000—a total of £1,804,700, dging would 
cost between £4000 and £5000 a year. 


For the benefit of the users of electric motor vehicles 
in France the Touring Club of France is compiling a card of 
electric stations in that country at which electromobiles can be 
charged, and has sent to private persons owning electrical installa- 
tions a number of questions as to the nature of the current pro- 
duced by their machines, whether continuous or alternating. If 
the current is alternating, whether they have transformers to 
obtain continuous current. If the voltage is continuous, what is 
the voltage. They also ask if the owners are willing to sell their 
current for re-charging electromobile accumulators, and how man: 
amperes they are willing to dispose of, and ——- hours, Itis 
also asked if ampére and volt meters are available, and also if the 
owners of the plants possess suitable rheostats. 


THE seventeenth annual meeting of the East Coast 
Institution of Engineers and Shipbuilders will be held in the 
Lecture Hall of the Literary and Philosophical Society, Westgate- 
road, Newcastle-upon-Tyne, to-morrow—Saturday, October 27th, 
1900—at 7.30 p.m., when a r will be read on ‘‘ The Stress 

roduced in a Connecting by its Motion,” by Mr. C. H. 

nnes, M.A. It is announced that in recognition of the kind and 
hospitable way in which the members have been received by the 
various Hartlepool and West Hartlepool firms, on the occasion of 
the Institution’s visit to these ports, the members are invited b: 
the following firms on the Tyne to visit their works on the 27 
inst., viz.:—The shipbuilding yard of C. 8. Swan and Hunter, the 
works of the Wallsend Slipway and Engineering Company, Walls- 
end-on-Tyne, 
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SUBSCRIPTIONS. 

Tue Enarnger can be had, order, from newsagent in town 
country, at the various 
supplied rect from the on ‘the following’ terms (pad 

vance) :— 

Half-yearly (including double number) 
Yearly two double £1 9%. Od. 
CLoTH Reapinea Caszs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tok Encingzer weekly ond post free. Subscriptions sent 
by Post-office Order must be made aay tlh to - ENGINEER, and 
accompanied by letter of advice to the 


Tain Paper CoprEs. THIck 
Half-yearly .. .. £0188. Od. | Half-yearly.. .. £1 0s. 8d. 
Yearly .. .. .. £1 16s. Od. | Yearly .. .. .. £2 Os. 6d. 


(The difference to cover extra postage.) 


ADVERTISEMENTS. 
for advertisements of four lines and under is three 


. per 
All single advertisements from the country must be accompanied by 


with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press carly with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER’S NOTICES. 


With this week's number is issued aa a Supplement a Teo page 
Plan of the Panama Canal. Every copy issued by t 
Publisher includes a copy of this ——— gr subscribers are 
requested to notify the fact should they not receive it, 


* * Latest TYPES OF THE BRITISH FLERT.—Our two- coloured 

yo M, ships Formidable, and 

088, ‘may be had, on superior paper, upon a roller, 
by post 1s, 1 


imperfect or mutilated condition, 


A through whom Such i 
be by obtaining the paper direct from 


CONTENTS. 

Tur ENGINEER, 26th October, 1900. PAGE 
CENTRAL AMERICAN Suip Canat. Nov. I. (Illustrated.) .. .. .. 405 
Gas aND OIL AT THE PaRIs va 
Tue Uaanpa Ratiway. (Iilustrated.).. 
Tue INSTITUTION OF MECHANICAL ENGINEERS |. 410 
THE ExpLosion or A LOCOMOTIVE AT WESTERFIELD. (lilustrated.).. 4il 
Tue SImPLON TUNNEL AND THE INTERESTS OF 412 
Tue Brewers’ EXHIBITION. 412 


Lerrers To THE EpirorR—A New Theory of the Steam En gine—Fan 
Efficiency—Acid v. Basic Rails—The Trainin, echanical 
E ecrs—The Locomotive Explosion at toc The 

41 


Steam Rollers .. . 
A New System or Liutinc. (iilustrated.).. Nek 
A New BripGE OVER THE THAMES AT LAMBETH .. .. .. «.. «.. 414 
THE ACETYLENE INSTALLATION AT ELLERBEK .. os 66, 
Rattway Matrers—NorTEs AND MEMORANDA—MISCELLANEA 


Leapina ARTICLEs—Turbine Steam Engines 417 
United States Competition—Bristol Quays—American Shipbuilding 
Developments 418 
The New mamereial Treaty ‘with Germany—The Yorkshire Coal 
Trade . 


LIFE-SAVING APPLIANCES AT THE Paris 421 
Iron AND STEEL AT THE UNIVERSAL EXHIBITION, Paris, 1900 | . 423 
OBSERVATIONS ON AN IMPROVED GLAss REVEALER. (Illustrated. 5 eee « 423 
ENGLISH AND AMERICAN CYcLE Exports .. 424 


Lerrers FROM THE Provinces—The Iron, Coal, and General Trades 
of Birmingham, Wolverhampton, and other Districts—Notes 


‘ from Lancashire se 4 
The Sheffield District—North of England—Notes fr from Seotland 425 


Wales and Adjoining Counties .. 426 
Notes rrom GERMANY.. .. 
Newport HarsourR WErKLY TRADE Ruront 
AMERICAN NOTES .. de” 46 0d ee oo 
SELECTED AMERICAN PATENTS oe 428 


Two-pacr OF THE Cin, 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry aaiemed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and a in order 
that answers received by us may be forwarded to their des tination. No 

of communications which do not comply with these 


*,* All letters —— insertion in ENGINEER, or 7] 
id. be the address of the writer, 
not necessarily for faith. No notice 


whatever 


or manuscripts; we must, 
"therefore, request correspondents to keep copies. 


REPLIES. 


G. E. S.—Thanks for your letter. We are glad to have been of use, 

Tuanet, — “ High - speed Steam Engines,” by Norris and Morgan, 
published by King and Son, London, price 108. 6d. 

8. R. (Putney).—A number of drawings and full particulars of H.M.S. 
Prince George oe peared in our issue of December 18th, 1896, and a 
longitudinal shaded section of the cruiser Blake on July 28th, 1899, 


A.M.I.C.E. (Woolwich).—You will certainly find it useful to study Mr. 
Lewis’ book. You may see means of modifying his system to suit your 
own requirements. You should also see Mr. Ewing Mathieson’s book. 


E. J. B. (Manchester).—We regret that we.are quite unable to identify 
the description to which you refer. It is ‘ible that some incidental 
mention was made of a tramroad locomotive working with chemicals, 
but nothing more. 

W. G. P. (Derby).—You will find, fo our first mention. 
that Hutton’s “Works M Hand-boo y Loc 
will be what you uire. answer to your second 
** Dynamo-electric Machinery,” by 8. P. Thompson—E. and F. N. Spon 
—and ‘‘ Electrical Engineering,” by aan and Brooker—Longmans, 
Green, and Co.—are both use’ ‘ul We should certainly recom- 
mend, however, that you should — Mae nearest technical library and 
examine for yourself the numbers of books which deal with the 
various branches of electrical engineering. 


C. W. (Brough).—(1) The marine engines exhibited by nape = and Co. 
are those of the triple-screw cruiser Kléber. Each screw is driven by a 
triple- engine, making about 150 revolutions per 
ute. The cylinders are 0-860 m. + 1-225 m, + 1-950 x -800 m. 
All the —— valves are of the — type. The high-pressure 
cylinder has one, the intermediate cylinder two, and the low-pressure 
cylinder four. Steam is supplied by twenty Niclausse boilers, divided 
into four groups. The engines weigh 668 tons and the boilers 612 tons. 
The indicated horse-power is 17,000. (2) Wooden pulleys are very 
good. (8) You can put the circulating tank on the roof if you like. 


F. W. (Bridgwater).— The Glasgow Corporation are not, as you say, 
“e reverting from electric light to incandescent 1 ht, ” but are in- 
troducing incandescent gas lighting in streets other-than the se 
thoroughfares ; although even in the case of the Great Western — 
oe of the finest streets anywhere—incandescent lighting is about to 

be tried over a distance of 1930 yards, embracing 140 lamp posts, each 
with two and some with three lights. Already between 800 and 900 
laraps are fitted with incandescent mantles, for most part in secondary 
streets on the south side of the Clyde, all this being apart from the 
electric are system of lighting, which is also being extended at the 
present time by as many as between 160 and 200 lamps. You must 
understand that the incandescent system only involves fitting = 
maintaining mantles and square lanterns to existing posts, the 
consumed being of 22 candle-power, costing 2s. 6d. por 1000 cubic fect. 
Apart from the cost of erection, &c.,a 10 ampere are light costs in 
Glasgow to maintain £18 per annum. For full information you cannot 
do better than write Mr. Robert Hamilton, inspector of lighting, 52, 
College-street, Glasgow. 


INQUIRIES, 


FOUNDRY CONVEYORS. 
Sir,—Will any reader oblige me with the address of makers of con- 
veyors of sand for ironfoundries? 
ndon, October 22nd, J. T. 


STEPHEN AND GARTER’S PATENT DRILLING MACHINE. 


London, October 20th. D. C. 


MEETINGS NEXT WEEK. 


Tue Roéntcen Soctety.—Thursday, November Ist, at 8 p.m., at 20, 
Hanover-square. Presidential Address by Dr. J. B. Macintyre. 

anv District INsTiTUTION OF ENGINEERS AND NavAL ARCHI- 
TEcTs.—Tuesday, October 80th, at 8 p.m., at the Technical School, Park- 
street. Presidential Address by Dr. Ril ley. 

Tae InstTiITUTION oF JuNIOR November 8rd, 
at 3 p.m., Visit the Millbank-street Station of > London Hydraulic 
Company, Millbank-street, West d fro 


DEATHS. 


On the 24th inst., at his residence, Ruhstein, Spring-grove, Isleworth, 
Capt. Hon. Forry C. P. VEREKER, R. N., Nautical Adviser to the Board 
of Trade, in his fifty-first year. 

On August 15th, at Toronto, C in the fifty-sixth year of his age, 
Henry ALLEN, C. E., fourth son of the late Henry Ellis Allen, of Lis- 
connan, in the county of Antrim. 

On the 22nd inst., at Kelvin-grove, Beckenham, suddenly, of angina 
pectoris, Joun Moraan, secretary of the London, Chatham, and Dover 
Railway Company, and joint secretary of the South-Eastern and Chat- 
ham Railways, in his sixty-sixth year. 
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TURBINE STEAM ENGINES. 


A piscussion of some interest has recently taken place 
between Mr. Parsons and Mr. Thornycroft concerning 
the relative merits of the Viper, which has attained a 
speed of 36°858 knots, with turbine engines, and the 
Albatross, constructed by Messrs. Thornycroft and Co., 
which hasa speed of about 31 knots. It appears that at less 
than full speed the turbine is not economical, and in 


9| practice it is found that while one ton of coal will take 


the Albatross 22°6 knots, the same quantity will take the 
Viper a little less than 12 knots, the speed in both cases 
being 15 knots. For the moment we are not concerned 
with that branch of the controversy which deals with the 
merits and demerits of these boats for fighting purposes. 
It may be argued that, as torpedo destroyers are after all 
not well fitted for cruising, one with a very high 
speed for a spurt must be better than the hes boat 
which can keep the sea longer. Our purpose now is to 
consider why the turbine engines should be less eco- 
nomical at slow than at high speeds. 

In its construction the steam turbihe closely resembles 
the water turbine. There are vanes which move and 
guide blades which remain at rest. It is important to 
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bear in mind that in both these machine there is 
at all times a clear passage right through the wheels. 
There is nothing to arrest the flow of either water 
or steam through them. The -effect of this is that 
if we block a water turbine so that it cannot revolve, 
nearly as much water will flow through it as if it was at 
work. If we block the revolving drums of a Parsons 
turbine the steam will flow through, almost as fast as if it 
was revolving. If we take the water turbine and examine 
it when blocked, with the water passing through it, it will 
be seen that the water leaves it at about the same velocity 
with which it entered it. When revolving it leaves it at 
a much smaller velocity. In some turbines the quantity 
which can be passed through the blocked wheel is actually 
greater than that which will pass when the wheel is work- 
ing. Precisely the same statements hold good of the steam 
turbine. Theoretically a perfect water turbine would 
deliver the water at no velocity ; of course, such a con- 
dition is a practical impossibility. Without touching on 
the mathematics of the subject, which are of small 
practical value for our present purpose, it may be 
said that there is a velocity for the rotating wheel 
which is better than any other velocity, higher or 
lower. The greater the head, the faster must the 
turbines run, and, broadly speaking, it may be said 
that the best economical result is obtained when the 
velocity in feet per minute of the revolving wheel is 
about one-half that of the water. Now, in the steam 
turbine there is a speed which bears a close relation to 
the maximum efficiency, and this speed is very high. In 
order to make the facts clear, we may use a simple illus- 
tration. Let us suppose a number of balls to fall from a 
height on a bets inclined plane. The balls move 
vertically.. If, now, the inclined plane is drawn back, 
base first, sufficiently fast, the balls will continue to 
move vertically, and will exert no pressure on the 
plane. If, on the other hand, the plane is held fast, 
then the. balls will exert an effort on the plane, 
tending to drive it back, and they will themselves 
be deflected toward the toe of the plane and will roll 
down it. The problem is to take as much ascan be taken 
out of the balls in the shape of the driving effect on the 
plane; and to this end the plane must move at a speed 
which bears a definite relation to its angle of inclination and 
the path of the balls.. We may with strict propriety con- 
sider that steam as made up of myriads of Tittle balls 
moving at a very high velocity, and the iclined planes, 
or their equivalent the vanes of the Parsons turbine, 
must also move at a very high velocity in order that the 
vis viva of the steam may be transformed into torque 
energy with the least waste. In the steam dynamo there 
is a constant reversal of the direction of the current, but 
with this we need not further concern ourselves. In any 
case, the steam must escape with some remaining velocity 
and momentum, and this is waste. If the machine runs 
too slowly, steam will to all intents and purposes pass 
through it without doing any work. On the other hand, 
if it runs too fast, the steam will again flow through 
it without doing any work. We come back to the 
starting point. There is a velocity which is better 
than any other, and, indeed, so much better that any 
departure from it is productive of great loss of efficiency. 
As the speed depends on the velocity with which the 
steam moves, it may be thought that by reducing the 
pressure of the steam, and thereby its velocity, less 
power can be got withoutloss. This is no doubt true toa 
certain extent; but it cannot do much in practice, because 
the velocity of flow of steam does not vary directly as 
the pressure, but as given by the formula, v = 8°5953 //h, 
where v = the velocity of outflow in feet per minute for 
steam of the initial density, and h the height in feet of 
a column of steam necessary to give the pressure. To 
illustrate the bearing of this formula on the question 
discussed, we may say that, according to Brownlees’ 
classical experiments, while steam of an absolute pres- 
sure of 301b. on the square inch flows into the atmosphere 
at a velocity of 1401ft. per second, steam of 100 Ib. pres- 
sure has a velocity of 1459ft. per second. From which 
it will be gathered that the speed at which a turbine is 
most efficient is very little affected by the boiler pressure. 
In other words, the low-pressure pti: Pos will have to run 
nearly as fast as the high-pressure turbine. Certain 
conditions modifying this come into play, no doubt, but 
the fact remains unaltered, that any considerable 
departure from the speed of maximum efficiency results 
in a greatly increased consumption of steam. This is one 
pal difference between the engine built by Mr. 
and that made by Mr. Thornycroft. 
in this connection we may say that the comparatively 
moderate consumption of steam in the Parsons engine— 
20 Ib. or so per brake horse-power per hour—is due to 
the way in which the steam is used, because of which 
initial condensation is reduced to a very small amount. 
In a word, steam remains steam in the Parsons engine to 
a greater extent than it does in the reciprocating engine. 
So far we have only dealt with the turbine engine as an 
engine. We have now to consider its efficiency when 
combined with a screw propeller. It will be readily 
understood from what we have said tlfat the velocity of 
the moving vanes in feet per second must be very high. 
In the United States many patents have been taken out 
for engines in which a moderate speed of rotation is com- 
bined with a high angular velocity of vane, by making the 
diameter of the wheel large. But this cannot be done in 
torpedo destroyers with moderate draught, say; 7ft. The 
result is that the rate of rotation of the screws reaches 
2500 to 8000 revolutions per minute. The compulsory 
result is that the pitch of the screw must be extremely 
fine. But a fine pitch always means that the surface 
velocity of the screw must be very high if the boat's speed 
is high; and another direct consequence is that 
the loss of power due to the surface friction 
in the water of the propeller is great. Here, 
again, we have the peculiar case of a certain velocity 
of maximum efficiency, to say nothing about cavitation 
or a cutting of a partial vacuum, so to speak, in the 
water. We have a speed, and surface, and pitch, which 
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are better than any others; and it is admitted very readily 
by Mr. Parsons that the surface or blade area of screw 
which is correct for the maximum <¥™ of boat is much 
too large for low speeds. It is well known that for all 
steamships there is a speed of engines and ships which is 
more economical than any other speed, but with recipro- 
cating engines running at moderate speeds—anywhere, 
that is to say, between 60 revolutions for a tramp and 
800 revolutions for a torpedo destroyer, there are wide 
margins, variations within which will very little affect the 
result. Thus, for example, a torpedo destroyer running at 
10 knots, will probably burn less coal per horse per hour 
than will be used when she is running at 20 knots, and 
and a good deal less than when she is running at 30 knots, 
but even then the differences are not large. With the 
turbine, however, the case is different. With such a boat 
as the Viper it is all or nothing. At extreme speed she 
may beat the reciprocating engine also at extreme speed in 
steam consumption per horse per hour; but at any other 
speed the turbine loses, and at half speed or thereabouts 
economy goes to pieces. Not only is the engine wrong, 
but the propellers are wrong. We do not for a moment 
contend that this fact is one greatly to the detriment of 
the turbine engine. Nothing of the kind. The only 
effect that a fixed and extremely contracted relation 
between speed and economical efficiency has is that 
it narrows the limits of application of the turbine 
engine. Such an engine, for example, might be 
in every way satisfactory for steamers running 
between Dover and Calais; Holyhead and Dublin, or 
even between Liverpool and New York, while they 
would be wholly unfit for a man-of-war. In the first 
cases the speeds are always the maximum practically 
possible, and there would no difficulty in designing 
engines to suit. In the Navy the speeds are wholly 
various, and for various speeds the turbine steam engine 
is not suited. It must not be forgotten, again, that in a 
large vessel there would be room for turbines of consider- 
able diameter, and so the velocity of rotation of the screw 
might be fairly moderate. All things considered, we 
think it is by no means improbable that the turbine steam 
engine will be largely adopted in the mercantile marine 
for special high-speed services of the ferry type, such as 
the Atlantic passenger trade, but for warships it is 
wholly unsuited, the success of the Viper to the con- 
trary notwithstanding, because she is not a warship. 


UNITED STATES COMPETITION, 


Last week one or two of the least-informed and most 
“enterprising” of our daily contemporaries stated in 
set terms that large orders for railway plant of all kinds 
for South Africa had been placed in the United States by 
Major Girouard. The English manufacturer and Major 
Girouard were both treated to invectives which would 
have been not inappropriate to convicted traitors. Inas- 
much as there was not a syllable of truth in the state- 
ment, it is not matter for surprise that the whole story 
has been officially contradicted. This has not been 
enough for one of our halfpenny contemporaries at all 
events, which publishes a telegram from its own corre- 
spondent in the States, practically repeating the whole 
tale, but attributing its origin to American manufac- 
turers. To do these, last justice, it seems that they 
have now become “ extremely reserved ;”’ to the extent, 
indeed, of refusing to give any precise information about 
the ‘orders’ which we are told they have received. 
We have no doubt whatever that Major Girouard has 
received numerous offers from the United States for 
rolling stock, rails, and bridges. It is not probable that 
American manufacturers would lose an admirable 
opportunity for pushing their business; and we have 
equally no doubt that Major Girouard and those in 
authority over him have carefully considered these offers, 
but so far there the whole maitter rests. 

It is, we think, right that the true position of the 
English manufacturer should be stated. Very hard 
things are being said of him by those whose ignorance 
is so great that they can make sensational statements 
in advance of the fact without offence to consciences 
which are in fairly good training. The form usually 
taken by the accusation is that the British engineer, 
bridge builder, ironmaster, or manufacturer, is ruin- 
ing the trade of the country by his sloth, his 
incompetence, and his greed. There is no mincing 
matters. The United States manufacturer is everything 
the Briton ought to be and more. We are tired of refut- 
ing these untruths. Some of them are, no doubt, the 
product of ignorance, and an ardent and honest desire for 
the welfare of this country. Others are the result of a 
deplorable pessimism and utter want of faith in the people 
of Great Britain. For the most part, however, they seem 
to be the result of that demand for sensationalism which 
is degrading the English Press to the level of the worst 
portion of that of the United States. ‘ Halfa lie is better 
than no news,” seems to be the motto of too many of our 
daily contemporaries. The very paper which is most 
persistent in its attacks on those who go to the United 
States with orders is printed on machines made by an 
American firm in this country, and driven by electrical 
plant supplied from the United States. But enough of 
this; let us consider what is the truth about British 
manufacturers and foreign orders. 

Nations, like individuals, have limited powers. The 
productive capacity of every nation is fixed by certain 
conditions. These conditions may be altered, but the 
process can never be very rapidly carried out. One of 
these conditions is the amount of labour available. Now 
a glance at the reports of any of the trade unions, includ- 
ing engineers and boilermakers, platers, riveters, &c., will 
show that nearly every man on the books isat work. Not 
more than 2 or 3 per cent. are idle; or, at all events, 
drawing ‘unemployed pay.” Again, if we go a little 
further, it will a found that thousands of these men 


are now working overtime, and have been so work- 
ing for months past. The great locomotive build- 
ing firms are turning out engines as fast as they 
can. The same statement is true of all depart- 


ments of the engineering trade. The English manu- 
facturer does not go about the country boasting 0: 
his business. But the moment the American manufac- 
turer proclaims on the housetops that he has got a big 
order, the more or less ignorant daily press is stupefied, 
and in a wild panic begins to call out, French fashion, that 
the country is betrayed. Let us apply all this to the 
case of South Africa. It will be admitted, we think, that 
plant and machinery of all kinds are wanted there in 
quantities: If the orders for locomotives, carriages, 
bridges, and rails, cannot be placed in this country for 
prompt execution, is Africa to go without? The sensible 
answer is, certainly not. If, again, the Government can 
obtain these things from the United States for a very 
much smaller price than that for which they can be had 
in Great Britain, is that fact to have no weight? Some 
well-meaning people seem to think that the British 
manufacturing engineer is little better than a con- 
genital idiot. He will leave his works idle rather 
than take a fair price for what he makes. “The English 
manufacturer’s real standpoint is entirely different. If 
he asks £15 a ton for bridge work, and is told that his 
American rival is prepared to do the work for £12 a ton, 
his answer is simply—‘‘ So much the better for the pur- 
chasers. My place is full of orders for the next twelve 
months at £15 a ton. Is it likely that I shall turn this 
out to underbid the American?’ Those of our readers 
who are not conversant with the facts may rest assured 
that there is a side to British manufacturing life that the 
public is not permitted to see. The orders that are allowed 
to go out of this country until their value has been fully 
considered represent next to nothing in the great bulk of 
our trade. tt is beyond all question that now and for 
some time past the productive powers of this country 
have been taxed to the utmost. What, for example, 
does a demand absolutely unprecedented for foundry 
coke mean? Why is it that machine tool makers have 
been simply overwhelmed with orders ? 

We have heard it said that if Englishmen had dis- 
played proper energy they would have so far amplified 
their means of production that they could have taken all 
orders and supplied every want. Those who write or 
speak in this way are densely age of the enormous 
development that has taken place within the last few 
years in every department of industry. Capital has, in 
many cases, been poured out like water. The number of 
hands employed has been, in a multitude of instances, 
doubled, and the output per man has been largely 
increased. Those who believe that no progress is being 
made should visit some of the great manufacturing 
towns. It is quite true that more might have been done. 
It is certain that antiquated works and hoary methods of 
doing a moss-grown business are yet prevalent enough, 
but it is very far from certain that more could have been 
done in the investment of capital with any advantage. 
It is not in any way clear that the further expenditure of 
millions would have proved remunerative. Trade, it 
must be remembered, rises and falls. We have had very 
good times; but there are not lacking evidences that the 
turning point has been reached, and that trade will not 
continue quite so active as it has been. Order books are 
no longer filled to overflowing; and although just now 
it may be difficult to obtain locomotives or railway roll- 
ing stock, or steam engines, or dynamos, it by no means 
follows that a similar difficulty will exist in the spring of 
next year. Even in this matter of developing the means 
of production the British manufacturer is wiser than 
his critics suppose. 

Lastly, we may explain that with legitimate intelligent 
criticism of the British manufacturer, his ways and 
methods, we have no faylt to find, nor, we believe, does 
he resent it. Such criticism ought to be, and no doubt 
is, useful. There is plenty of room for it in many places. 
But for a so-called criticism which is founded on error, 
and takes the form of a glorification of the foreigner and 
the depreciation of our own countrymen, we have nothing 
but censure. It is, happily, usually so absurd that it does 
no harm even in our foreign markets. 


BRISTOL QUAYS. 


THosE of us who, from proprietary rights, business 
motives, or simply intelligent interest, have followed the 
financial career of the West Indies during the latter 
years of the century will have watched a struggle ever 
tending downwards, its few bright spots almost invari- 
ably overtaken by hurricane and its accompanying 
disaster. For some years past the inhabitants of Jamaica 
have had in their minds a scheme for sending an almost 
unlimited supply of fruit to the United Kingdom. All 
that was wanted was money. A subsidy from Govern- 
ment, and once started, the scheme would become of 
profit. Now the legitimate object of a subsidy is to 
originate, develop, and expand an industry which will 
bring benefit to a country and its community. A direct 
line of steamships between Jamaica and England was 
desirable. The results would be threefold. In the first 
place a regular and abundant supply of fruit and vegetables 
would be sent to a market in England ready to receive it. 
Again, a good line of steamships would tempt the tourist 
traffic, and where the British tourist goes he spends 
money. Lastly, it would be a means of bringing other 
trade to the island from England, cotton goods, machinery, 
hardware, and much else in demand. This proposition 
the local Government persistently refused to consider. 
Matters came from bad to worse; plantations lay idle, 
planters became ruined. Then Mr. Chamberlain came 
to the Colonial-office, and matters improved—at last 
there was a Colonial Secretary who had the good of the 
Colonies at heart, and the people of Jamaica hoped for 
better days. Sir Neville Lubbock took a Commission 
out to study the sugar question, and for a time the man 
in the street heard more about the West Indies than he 
had heard since the palmy days when Liverpool ran the 
sugar trade. War with the Transvaal, however, quickly 
absorbed the interest of all; troubles in China followed, 
= none the less things were kept moving at the Colonial- 
office. 


On being approached by Mr. Chamberlain on this side 
and Sir Augustus Hemming, the Governor of Jamaica, on 
the other, Mr. A. L. Jones, of the Elder Dempster Line, 
agreed to build and run ‘a line of his famous steamers to 
Jamaica for ten years. No better man could possibly 
have been chosen. Mr. Jones’ experience in the fruit 
trade is unique, and his successful enterprise with the 
Canary Islands has rane ae proved him to be the 
very man for the work in hand. It is some years now 
since Mr. Jones put — the streets of Liverpool coster- 
barrows loaded with bananas so that the poorer classes 
might make acquaintance with a wholesome and sustain- 
ing fruit at a reasonable price; some years since he was 
obliged to take them off again to appease the outcry 
of the shops, but the fruit trade with the Canaries is 
established. Mr. Jones is now turning his attention to 
enlarging it by a regular supply from the West Indies, 
So far so good. Jamaica is to one end of the line. 
What English portis to be chosen? Mr. Jones thinks and 
hopes Bristol, but Bristol must bestir herself, he says; he 
will do his part, but Bristol must do hers and improve her 
docks. As our readers know, we have frequently reviewed 
the many schemes which are every year brought before 
the Dock Committee of that city. Time after time they 
are shelved, altered, and put aside for further consideration. 

Speaking on August 24th, at Bristol, Mr. Jones expressed 
himself surprised at there being any question of Bristol 
hesitating to spend money to get back the trade which she 
has so disastrously lost. Now is her chance—the best 
she has had for decades—of regaining some of the trade 
which made her so famous 200 years ago. Through her 
dock gates may pass in large ar regular cargoes of fruit, 
and West Indian products, merchandise from her own 
town, from Birmingham, and the industrial cities of the 
West will pass out. Is it not worth her while to seize 
the opportunity offered her, not only from self-motives, 
but Imperial ones? All this was laid before her on 
Thursday last, at the banquet given to Sir Augustus 
Hemming by the Bristol Chamber of Commerce. On 
Friday we read in a leading Bristol paper, ‘‘ The new 
dock scheme has not excited much attention. The Exten- 
sion Committee are, however, hopeful about it, and believe 
that when the engineers have supplemented their report 
by discussion with the Committee they will be in a position 
to go to the Council with a strong case. The general 
public are getting a little familiar with dock schemes that 
come to nothing, and, consequently, are not enthusiastic 
at present.” 

If Bristol be not chosen, Southampton, or, possibly, 
Milford Haven, will be the English port of the new line. 
For ourselves, and our manufacturers, we hope Bristol 
will awake to her responsibilities, and become as familiar 
with the names of Kingston, Dominica, and the Virgin 
Isles, as she was in the great days when Rodney, Hood, 
and Hawke swept the Western seas. 


AMERICAN SHIPBUILDING DEVELOPMENTS. 


Ir is undeniable that shipbuilding in the United States 
is in a very active condition. Much of this briskness is 
no doubt due to the expectations of encouragement to be 
derived from the Shipping Subsidies Bill, which may be 
expected to pass through Congress during the next 
session, provided the Republicans are—as they no doubt 
will be—successful at the coming elections. But in refer- 
ence to a considerable proportion of the tonnage now 
under construction, subsidies are only of secondary 
importance, and there seems little reason to doubt that 
experience would justify the extensions of plant that are 
being made all over the country, even though the Bill 
failed to become law. For the demand for tonnage is 
phenomenal ; the recent endeavour to cultivate a foreign 
trade in American coal has impressed the country with 
the necessity for more shipping; and the lowering of the 
cost of plates and other materials has brought within the 
range of practical developments what was impossible ten 
years ago. It is a favourable conjunction that outside 
capital is being offered with a freedom never paralleled 
since the palmy days of wooden ships. At one time the 
favourite outlet for the loose money floating about the 
States was railroads, but there are no longer great 
opportunities for profit in this direction, and when we 
find such authorities as “‘ Poor”’ playing the réle of candid 
friend, we may be sure that there is not much backbone 
left in railroad expansion as a medium for investment. 
In the course of an exhaustive review, embodied in his 
‘Manual of Railroads” just to hand, Poor has this to 
say :—‘‘ Taught by the disasters of the past, we are 
entering upon a more healthy period in railroad con- 
struction. It is now seen that in such States as 
Ohio, and even in the State of New York, no 
extent of additional mileage which has not for its 
object the development of a particular interest will add 
materially to the amount of earnings in such States, the 
existing mileage in these supplying all the means and 
facilities wanted. In such States consequently, with the 
reservations made, no new mileage of any considerable 
extent can be constructed at an advantage at all compen- 
sating for the unproductive outlay. The same may be 
said of new lines built nominally to serve as carriers 
between the West and the East. The existing lines are 
capable of transporting twice or thrice the tonnage now 
offering, or that is likely to offer itself. The result of all 
such new lines will be to divide business with, and thus 
weaken the old; or, unable to compete, their stocks and 
bonds must remain comparatively valueless.” In view 
of this position, and of the movement for the concentra- 
tion of manufacturing industries in the hands of a few 
corporations which have made it clear that they will 
look after themselves and discourage competition very 
strenuously, it is natural that attention should be paid to 
shipbuilding after nearly half a century of neglect. There 
was a time when American shipping not only carried 
three-fourths of the inward and outward trade of the 
United States, but took a large share in the neutral 
markets. Visions of a similar ascendency have taken 
hold of the American mind. They may not—probably 


will not—be fully realised, but the conditions seem pro- 
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pitious for the removal of the reproach that 90 per cent. 
of American trade should go in foreign bottoms, and the 
plentifulness of available capital will help to its removal. 

Some little time ago we referred in brief to the develop- 
ments which are taking place on the Great Lakes. The 
establishment of deep water communication with the sea 
was an epoch-making event for Lake shipbuilding. It 
becomes possible for the shipyards on the American 
shores of the Lakes to compete with those on the 
Atlantic seaboard, and the first manifestation of this 
competition is a number of orders for the Lake yards for 
coastwise tonnage for service in American waters. The 
American a aoc Company, which controls most of 
the Lake yards, booked an order in August for four steel 
steamers for this particular trade, the vessels to be built 
up to the full size of the locks on the new St. Lawrence 
system. The same firm is building ten freighters for the 
foreign trade, with special reference to exports of steel. 
This development has been referred to before in these 
columns, and it seems to have in it the germs of great 
things. Itis one answer to the refusal of the railroad 
companies to lower rates for the conveyance of steel 
goods to Atlantic ports, just as Mr. Carnegie’s decision to 
construct a railroad of his own is another. The Pitts- 
burgh houses asked that their products for export should 
be as favourably treated as grain for export. The railway 
companies objected that they could not lower the rates 
for steel for export, and maintain those for steel for 
domestic use. In consequence of this attitude of the 
railway companies towards the export trade, the new trans- 

rt plan has been devised ; andthe navigation season of 
1901 will see the launching of a fleet of Lake and ocean- 
going steamers intended chiefly for the export steel trade. 
An American correspondent of the Glasgow Herald is 
our authority for the statement that the vessels are being 
built at the Globe Yard at Cleveland, the longest 
established yard of the American Shipbuilding Company, 
and at the company’s yards at Lorain and Detroit. It is 
in comaaene of the inclusion of Lake shipping in the 
shipbuilding returns, following upon the opening of the 
deep-water canals, that the tonnage under construction 
in the States now looks large. At the end of September 
this tonnage amounted to 154,712—an insignificant total, 
no doubt, when contrasted with the 1,204,000 tons for 
the United Kingdom, but still large enough to entitle 
America to the second place among the nations. We are 
accustomed to regard Germany as a country which is 
making solid and steady headway in this matter of 
shipbuilding, but on the same date there were only 
42,000 tons of shipping in course of construction 
in that country. Moreover, a change has come 
over the character of American work; for much of the 
new tonnage is of steel and designed for the foreign 
trade, whereas a year or two back building for this trade 
had become non-existent. Doubt has been expressed as 
to whether there will be much opening for profitable em- 
ployment for vessels in the steel export trade. But 
assuming there will not be, as seems quite likely, there is 
an unquestionable demand for tonnage for miscellaneous 
purposes, and there is no reason why these “ tramps” 
should be confined to one particular commodity. The 
carrying of steel rails, &c., to Europe, the East, and else- 
where, is only = of the policy. During the five months 
of the year when the St. Lawrence is icebound they are 
to be on in general trade, but there is nothing to 
prevent them participating in the same branch durin 
part or whole of the remaining seven months if stee 
exports areslack ; and as we have hinted, there should be 
no lack of charters, even after the full release of all the 
tonnage which has been diverted to South Africa. 
Americans, with their own interests to look after, are 
likely to give the preference to their own ships, other 
things being about equal. 


Shipbuilding activity is by no means confined to the | Pe 


Lakes. At the new yard at New London, Connecticut, a 
fleet of ocean-going steamers is to be constructed for 
service between the Pacific Coast and the Orient, to be 
worked in connection with the Great Northern and 
Northern Pacific Railway. Mr. J. J. Hill, who is at the 
head of this transcontinental railway, is the president of 
the New London Shipbuilding Company. The Great 
Northern Railway Company already owns a fine fleet of 
passenger and freight steamers in service on the lake 
between Buffalo and Minneapolis. These Lake steamers 
are to form a link in the lake, rail, and ocean route to the 
Tar East, for which the new steamers to be built at 
New London are intended. Another New England yard, 
at Quincy Point, Boston, is to build a cruiser, the Des 
Moines, 292ft. long, and of 3200 tons displacement, for 
the American Government; and on the Pacific slope the 
Union Ironworks of San Francisco, which has hitherto 
been the only Pacific competitor for tonnage for the 
navy, is to have a serious rival in the shape of the 
Risdon Iron Company of the same port. The construc- 
tion of warships stands in a class different from that of 
merchant tonnage, but both afford evidence of the spread 
of shipbuilding, and this evidence might easily be multi- 
plied in relation to the enterprises established or enlarged 
of late at Bath (Me.), at Newport News, at Philadelphia, 
at Baltimore, and at other pe on the Atlantic sea- 
board. For example, at Chester, Pa., there has just 
been launched the second of six steamers of 8500 tons 
and upwards for the trade between New York and 
Honolulu. This is called “ coastwise ’’ commerce, but 
there has been launched the second of three steamers of 
9700 tons for foreign business on the Pacific. A report 
from Maine says:—‘‘The Bath yards are now crowded, 
and the builders a:e busy at Waldoboro’, Thomaston, 
Rockland, Camden, Bucksport, and Millbridge.” It is 
not exactly accurate to say that the New York Central 
Railroad is “ contracting to establish a regular service of 
ocean-going steamers in connection with their railway 
system.” The project has been discussed, but nothing 
has been decided, and the money expended on the 
terminal at Weehawken has been for the purpose of 
improving the company’s facilities for export business, 
and especially for coal. The New York Central therefore 


need not count. Nor is its example needed to prove that 
shipbuilding is active in America. We are promised 
further developments up and down in the next few 
months, and though some of these are clearly dependent 
upon the passage of the Shipping Subsidy Bill, they have 
to be reckoned with, because of the certainty that the 
Act will pass soon or late. And while it appears to be 
true as a general proposition that American shipbuilders 
are in no need of encouragement, it is undeniable that 
they will be very pleased to draw the subsidies all the 
same, and that the passage of the measure will help the 
revival along by attracting others to the shipbuilding 


industry. Navigation bounties will go a long way| 


towards paying the ordinary charges of a ship. It is 
unfair to Glasgow, the Tyne, and. Belfast, which have no 
help of the kind, but that consideration will avail little. 


THE NEW COMMERCIAL TREATY WITH GERMANY. 


Ir is somewhat singular that while British and German 
statesmen are making common cause in the Far East there 
should be a grave industrial difficulty between the two 
Powers at home. A new commercial treaty is in course of 
negotiation between Germany and Britain. The Customs 
Tariff Bill now under consideration at Berlin is reported to 
contain certain changes which will affect British manufac- 
turers gravely. The Berlin correspondent of, the Standard 
indicates that this Bill is likely to be unpopular, and that 
this is one of the reasons why a change has been made in the 
Chancellorship from Prince Hohenlohe to Count Von Bulow. 
It is quite evident that if these changes affect British trade 
generally, as they do the manufacture of steel, they are 
certain to be extremely unpopular in Britain, whatever they 
may be in Germany. Germans do not intend to raise to any 
great extent the duties on irons necessary for making steel, 
which they have to get from Sweden. What they are aimin; 
at is to impose a considerably higher tariff upon the finish 
article. This they differentiate as tool steel. This, of course, 
suggests the question, What is tool steel. It is as the 
Sheffield Telegraph points out, ‘a raw product necessary in 
every engineer’s shop.” With the exception of such articles 
as machine parts and shafting, almost everything made of 
steel can be ranked in a way for tariff purposes as “ tool 
steel,” as it is worked into tools one way or another, from the 
mason’s tool to the finest tool used in engineering establish- 
ments. It is felt that if the German Government decide to 
raise greatly the duties on tool steel, which are now about 
25 marks per ton, it would indicate the desire to praetically 
stop the importation to Germany of Sheffield steels of every 
grade. As there is scarcely a manufacturer in Sheffield who 
does not do business with the German market, it is felt that 
no time should be lost by the Government authorities in 
taking action to prevent this proposed increase. British 
manufacturers seem to be singularly © are e in regard to 
the new Customs Bill of Germany, which, if it were carefully 
looked into, would probably be found to bear with equal 
severity upon other British trades. In Sheffield, it is pointed 
out, thousands of tons of German wire rods, German wire 
nails, German iron for buildings, and other goods, are freely 
imported into British and colonial markets. Life-long 
free traders are beginning to ask the question whether if 
the German Zolltariff should be imposed, what is to 
prevent Britain and her Colonies from having a Zollverein. 
Why should the policy of the “open door,” which the two 
countries have agreed upon in China, not be applied at home ? 
If Britain were to treat Germany as Germany proposes to treat 
Britain, the Germans would suffer ten times more severely 
than the British do. At present the Germans have not merely 
the run of the home markets of this country, but they have 
also a free course in all our Colonies, including even the new 
Colonies which the war, forced upon us, has restored to the 
British Empire. There isin some places a growing impatience 
with the industrial policy which tells all in favour of the 
foreigner. In Sheffield there is a good deal of feeling ex- 
pressed aboutour continuing to keep an open market gate for 
the foreigner, as well as creating new markets at cost of valuable 
human life and vast treasure, which markets are also free to 
ople who not only had no hand in the making of them, but 
who persistently close their own against us. 


THE YORKSHIRE COAL TRADE. 


AN object lesson has most certainly been taught coke makers 
throughout the country, but especially in Yorkshire, where 
of late the largest output ever known has been manufactured. 
Old and disused ovens were pressed into service, whilst new 


ones have been erected at almost every colliery. The temp- 


tation of 24s. and 25s. per ton being easily realised was too 
great for even the most calculating heads to withstand. This 
unnatural state of things has its effect upon the iron trade, 
and manufacturers finding they could not produce pig iron to 
pay, damped down their furnaces, twenty-six fewer being in 
blast at the end of September than were blowing at the close 
of June. The step which iron smelters were compelled to 
take has caused the coke trade to be as flat as it was inflated 
a few months ago. The effect on the production of Yorkshire 
coke in one short month has been most marked, and prices 
of good coke now range from 16s. to 17s. per ton in place of 
those quoted. Even at these figures there is more than is 
required to supply all consumers, and ovens are beingas readily 
_ out as they were lighted. It is held that the damping 

own of the ovens will put matters right, but until iron can 
be produced at a reasonable profit the trade cannot flourish. 
The altered position of the coke trade has relieved users of 
slack and smudge to such an extent that users are now able 
to procure supplies at 1s. 6d. to 2s. per ton less money. The 
restrictions put on the works throughout Lancashire, and the. 
position of the Yorkshire textile trade, has caused a large 
tonnage of slack and small coal to be thrown on the market, 
much to the relief of users of engine fuel and smudge. 


A MEETING was held in Westminster on Tuesday to 
consider certain grievances against the South-Eastern and Chatham 
Railway Company. The meeting was numerously attended by the 
mayors and town clerks of Kent, the chairman of the Urban and 
District Councils of Kent, and their clerks, One of the resolutions 
passed by the: meeting was, “‘That the time has arrived when 
united action should be taken to ensure punctuality in the passen- 
ger service, and in the despatch and delivery of goods on the 
South-Eastern and London and Chatham railways, and that the 
attention of the directors of the said railways be called to the 
serious inconvenience to the public, and the material injury to 
trade, which the existing state of gross irrégularity is causing.” 
A second resolution was passed asking the company to receive a 
deputation. 


DOCKYARD NOTES. 


Tux Gelderland—which, by the way, the Dutch never call - 


Gelderland, but—as near as it can be written phonetically— 
Hyeldurlandt—is the ship of the hour. We have published 

hotographs of one or two of her sisters, notably the Noord 

rabant, in past numbers of THe Encineer. She is of 
8950 tons displacement, and carries two 6in., six 4°7in., four 
8in., and twelve smaller quick-firers. Her speed is 20 knots, 
which she makes very ly ; and her boilers are of the Yarrow 


type. 


Deraits concerning the new United States armoured 
cruisers are now abroad, but as there has quite recently been 
a hot discussion as to whether or no the ships shall be belted, 
these details may not-be beyond reproach. The arrangement 
of the armament as given very closely resembles that of the 
new battleships which we recently illustrated, the four 8in. in 
turrets fore and aft; the 6in., ten in the main deck battery, 
and four in upper deck turrets at its angles. The length is 
now spoken of as 502ft. Altogether there are six of these 
vessels, the California, Nebraska, and West Virginia in the first’ 
batch; and the Charleston, Milwaukee, and St. Louis in the 
second. These are, however, also spoken of as 9000-ton ships. 


THE data for the two types are as follows :— 


18,400 tons. 9000 tons. 
Fourteen 6in. .. .. Fourteen 6in. 
Eighteen 3in. .. .. Eighteen 3in. 
Twelve 8-pdr. .. .. Twelve 3-pdr. 
Eight l-pdr. .. .. Four 1-pdr. 
Two Gatlings .. .. Two Gatlings 
Six Colts .. « Eight Colts 
Weight of armour .. .. 1976 tons Pree ? 
hofbelt .. .. .. 244ft. 
Width of belt .. .. .. 7hft. 
Lowerdeck..... .. .. 4in. 
6in. turrets (or casemates) 6in. 
Deck(maximum) .. .. 4in. ae 
Horse-power .. .. .. 28,000 21,000 
iS) . 22 knots . 21-5 knots 
Coal ? 1500 tons 


Whether there are two pairs of three, or whether they total 
six and three we cannot determine ; new Americdn ships, as 
we remarked some while ago, are like Russian ones, liable to 
get multiplied by rumour. 


TaLkiNG of American ships, what is the length of the New 
York’s belt? Every naval annual, except the Marquis de 
Balincourt’s Floites de Combat, gives her a complete or prac- 
tically complete belt. So far so good ; the Marquis, judging 
by his book, has seen some strange ships in his time. On the 
other hand, he is now and again more correct than anyone. 
We have carefully examined a photograph of the New York ; 
in this the belt shows conspicuously partial. A partial belt 
is characteristic of the Brooklyn, Indiana, Iowa—of all 
United States ships of the period. But all the plans, save 
the solitary exception quoted, give her a complete belt. 
Where lies truth? For ourselves, we do not believe that her 
belt is more than 200ft. or so long. 


Tuer new Russian ironclad, Kmaz Potemkin Tavritchky, is 
announced to be “‘ making rapid progress.” This has been 
announced from Odessa, from Kronstadt, from Sevastopol, 
and from elsewhere in Russia. We gather, therefore, that 
some serious delay has occurred. 


CONSIDERABLE changes have been made in the Russian 
Pallada design, and the Bogatyr is now the only ship that 
at all adheres to the original idea, except the Variag, with 
which THE ENGINEER dealt some eighteen months ago, 
when she was the “ Cramp cruiser.” All the change in her is 
American, and expended on heightening the already abnor- 
mally high funhels. The Bogatyr has had her guns doubled, 
fore and aft, and grown a poop. The Pallada has had her 
guns shifted, and now carries one only, instead of a pair on 
the poop and forecastle, besides a change in rig. 


Tue Novik has three very fat funnels, with a single short 
military mast. She is more like an overgrown destroyer than 
anything else. 


Tue Wiltelsbach, and the other new German ironclads of 
the C, D, E, F, G, and H group, are not sisters to the Kaiser 
Friedrich III. and the other Kaiser class, and resemble them 
very little. They are big editions of the Fiirst Bismarck 
plus the Prinz Heinrich, more than aught else. 


THosE who are interested in such matters may like to 
know that the Kaiser Barbarossa and Kaiser Karl der Grosse 
differ from the Kaiser Wilhelm II. and her sister in the 
funnels. The contract-built ships have funnels of equal size, 
both circular. 


Tur Greek ironclads Spetsoi and Hydra have been recon- 
structed on similar lines to the Psara, but furnished with two 
military masts. The Psara has one only, All of them used 
to have three. ° 


A Rumour is going round the royal dockyards 
an immense cruiser—an improved Drake—shortly to be lai 
down. She will be 600ft. long, and have'six funnels. We 
cannot “find any: fire to this smoke ;” possibly its origin 
may lie in a decision to give the Drake six funnels. As she 
will have forty-eight boilers, presumably in six groups, this 
is probable enough, though the Powerful makes four funnels 
serve her forty-eight boilers. 

Tue turbine destroyer Viper has her machinery opened out 
for inspection in Portsmouth Dockyard. 


Tux Hood is shortly to replace the Thunderer as port- 
guard ship at Pembroke. 


Tur Admiralty have issued stringent orders on the subject 
of the use of lime in water-tube boilers, and the quantities 
allowed to ships under construction has been so increased 
that additional storage room has to be provided for in the 
internal arrangement of space. 
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THE WOLSELEY CAR. 


Ir is frequently exclaimed by engineers, when criticising 
the present-day motor peace that there is in its construc- 
tion too much of the coachbuilder and not enough of the 
mechanic—a criticism which, in the main, holds good. Many 
of the vehicles which are met with strike one as having been 
originally designed to be drawn by a quadruped, but as an 
afterthought, an oil engine and a set of gear wheels have 
been > and attached to the carriage body, without 
regard to mechanical principles. It is safe to predict that 
the successful motor carriage of the future will contain less 
of the coachbuilder’s craft than at present. Of the motor 
carriages which have so far been built throughout in this 


balls to each hub, a similar arrangement being provided for 
the intermediate gear. The motor is a single-cylinder water- 
cooled engine, using petroleum spirit. The appended draw- 
ings—Figs. 1, 2, 3, and 4—will explain its general construction. 
The cylinder is 44in. diameter by 5in. stroke, and at a speed 
of 750 revolutions gives 34 to 4 brake horse-power. The 
casing is of gun-metal, with a special cast iron liner, all the 
joints being ground fits and requiring no packing. There are 
two fly-wheels, and the bearings are very “ong, with sight-feed 
lubrication. Electric ignition is adopted, with advance 
sparking andchoking apparatus. Owing to the large amount 
of radiating surface provided, not more than a gallon of water 
need be carried. All the parts of the engine are easy of access, 
and can be adjusted #;2 situ. The pump is driven with gear 
wheels, as shown in the drawings—Fig. 3—and is therefore 

; certain in action, but if 
necessary the water can 
be circulated automatic- 


TWO-SEATED MOTOR CAR 


country, the Wolseley car holds a high position in the esti- 
mation of engineers. At first glance it strikes the observer 
as being well made, and this conviction is strengthened by 
a detailed examination of its motive mechanism. We give 
herewith a view of the car which was driven through the 
1000-miles tour, and was adjudged the winner of the first prize 
in Class B—for vehicles declared at a selling price of more 
than £200, but not more than £300. In the hill-climbing 
tests this car showed a high mechanical efficiency. With two 
passengers it ran up to the maximum speed limit of 12 miles 
an hour in England, and 10 miles an hour in Scotland. In 
the hill testsit came out extremely well, its 4 horse-power engine 
taking it up Teddington-hill, 24 miles long, with an average 
gradient of 1 in 20, at a speed of 10°08 miles per hour. Up Shap 
Fell, for a distance of 7} miles, the average speed was 13 
miles per hour, and for the last portion of the hill over 


LY 


SECTION ON LINE E.F. SHOWING BALANCE & REVERSING GEAR 


Fig.8 


13 mile of very stiff incline, the speed averaged 6:37 miles 
per hour. On the speed trials at Welbeck, its average for two 
runs of a mile of slight ascent and a mile of slight descent 


was 2 min. 37} sec., or at the rate of 22°81 miles per hour. | 
The framework of the car is built of channel iron in one | 


piece, which forms a rigid support for the engine and gearing. 
The wheels are of the cycle pattern, having pneumatic tires, 
and the rear wheels have secured to the inside of the rims 
gun-metal rings, on the inner surface of which a powerful 
brake acts. e wheels run on ball bearings, two rows of 


ally, as it is all carried 
above the engine. The 
engine drives by means 
of a belt the lower shaft, 
Fig. 5, of the interme- 
diate gear. Secured to 
this s , but able to 
move laterally thereon, 
are a set of spur wheels, 
which can be made to 
mesh with a correspond- 
ing set of wheels on the 
uppershaft. Thedesired 
movement is imparted 
to them by means of the 
lever shown. This lever 
also serves to tighten 
the belt by moving the 
aluminium gear box 
through the arc of a 
circle, the centre of 
which is the middle 
line of the upper shaft. 
There are three speeds 
forward, viz., 6, 13, and 
25 miles an hour. In 
Figs. 5 and 8 will also 
be seen the ingenious 
arrangement of revers- 
ing and balance gears. 
Both shafts of the inter- 
mediate gear revolve 
upon ball bearings, there 
being two sets at each 
end. From the upper shaft motion is transmitted by means 
of roller chain gearing to the driving wheels. It should be 
pointed out that as it is impossible to change the gears without 
slackening the driving belt, all danger of. breaking the teeth 
of the wheels is obviated, and as there is only one lever, the 
chances of confusion are reduced to a minimum. 

The carriage is made by the Wolseley Sheep Shearing 
Machine Company, Limited, Alma-street, Birmingham. 


LIFE-SAVING APPLIANCES AT THE PARIS 
EXHIBITION. 


Amona the victims of the Bourgogne disaster were a wealthy 
engineer and his wife, Mr. and Mrs. Anthony Pollack; and 
in order that his death might eventually prove of some 
benefit to humanity, the heirs of Mr. Pollack 
decided upon offering a prize of £4000 for a 
device which, in the opinion of a jury, would 
seem to remove, or at least minimise, any danger 

of loss of life at sea. The various devices offered 

in competition had_to, at the Ex- 
hibition, where they would be adjudicated upon. 
They have been grouped together-on the bank 
of the Seine, underneath the Navigation Palace, 
and we find here some scores of inventions 
from England, America, Australia, Scandinavia, 
Germany, France, and Switzerland. Taking, 
first of all, the various devices for lowering 
boats from ships’ sides, we find the Ranking 
patent boat disengaging gear, which consists 
essentially of two horizontal girders hinged 
together at the centre, and fixed by a clutch, 
from which descends a chain, engaging in a 

‘ hook at the bottom of the boat. Two other 
chains hang from.each end of the girder: by 
means of swivels, which are merely held in 
position by the curved énds of the girders. To 
disengage the boat the hook at the bottom is 
drawn back by a rope. The weight being thus 
released from the clutch, the two girders fall 
and the swivels slip off the ends, thus leaving 
the boat free. F. Hiorth, of Christiania, Nor- 
way, shows models and drawings of a device in 
which there are very long-davits hinged to the 
ship’s side at about the water level and curving 
up over the upper deck. These davits fall out- 
wards by their own weight when released by a 
winding gear, and deposit the boat in the water. 
The davits are connected by netting to receive 
people who jump overboard, so that they can 
be easily gathered into the boat. The Kennedy 
lifeboat crane and detaching gear is formed 
of a straight davit terminating at its lower end 

in a toothed segment, so that any inclination 
can be given to it by a hand gear. When the 
boat is in the water the ropes are disengaged 
from clutches at each end by a lever. Another 
device for disengaging a boat is shown by 
Arthur W. Savage, of Utica, New York, whose 
system prio for the releasing of clutches at 
each end of the bar suspended from the davits 
above the boat. The automatic closing of water- 

; tight doors is the subject of two patents. A 
door on Hind’s system is shown by the Water- 

tight Door Company, Limited, Cable Works, Presten, and 
the features of this device are the diagonal hinges which 
cause the door to swing to and fall into notches by its own 
weight. It is raised out of the notches for opening by a lever. 
Tt has the advantage of great simplicity and certainty of 
| action. In the Montgomery Moore’s system the doors are 
controlled either by electricity or by hydraulic, pneumatic, 
and steam power. In the first case the door slides along 
between guides by means of a worm-shaft passing through a 
worm on the door. A rapid revolving motion is given to the 


shaft by a Lundell electric motor. In the other system a 
similar movement is given by two horizontal cylinders carry- 
ing pistons attached to the top and bottom of the door. The 
Seon of opening and closing the doors is performed in the 
chart-house, so that in case of emergency all the doors 
are instantly closed by means of a controlling lever. 
This naturally entails a rather complicated system of electric 
wires, or air, steam, and water pipes. Another class of life- 
saving deviees comprise uncapsizable boats, and decks form- 
ing rafts which will float in the event of the vessel sinking. 
Among these is the Fairplay lifeboat, which is built up in 
three sections, the two end ones in the shape of hollow water- 
tight cylinders and cut away for the bow and stern. They 
are connected with the boat by swivels, and stability is given 
to the middle part by hollowing out the bottom in place of 
the keel and by building it with water-tight compartments 
along the sides. The boat rests on deck, and the end parts 
being cylindrical allows of its being rolled off into the sea, 
but the boat itself always maintains a vertical position. In 
the smaller model the boats rest on metallic guides which 
incline overboard, but in the larger model the boat is hung 
from davits. Bolt’s cabin is intended to float in the event of 
the ship sinking, and another similar device is an upper 
deck in the form of a raft with a number of compartments 
for provisions, &c. An unsinkable deck seat is also exhibited 
by Williams and Bates, 59, Shoe-lane, Holborn-circus, E.C. 
There are several examples of Roper’s life-saving inventions, 
comprising broad-beamed, flat-bottomed boats with four or 
five keels, and hollow up to within 2ft. or 3ft. of the gunwale, 
an — deck forming a raft and fixed on to a girder frame- 
work by means of levers, which on being released allow of 
the deck sliding down to the water, and also a new system of 
box girder davit of semicircular form with an arm half-way 
up running in a horizontal guide~bolted to the deck. This 
davit is moved forward over the ship’s side by a winding 
gear. N.H. Borgfeldt, 221, Rodney-street, Brooklyn, N.Y., 
aims at rendering a boat unsinkable by fixing a steel 
belt around outside amidships: To this belt are hinged the 
two ends of a fork, also of steel strip, which normally folds up 
around the end of the boat, and when in service the fork is 
let down with a heavy weight attached. Eugene Ogez, of 
Dunkerque, has devised a davit formed of vertical columns, 
to the top of which are hinged horizontal girders. The boat 
issuspended from the girders by means of pulleys. Professor 
W. B. Goldberg, of New York, hopes to obviate any risk from 
collision by surrounding the vessel with india-rubber buffers 
of 12in. diameter, each series of buffers being connected 
horizontally by three steel cables of 2in, diameter. John 
McAdams and Sons, of Brookiyn, N.W., think that pre- 
vention is better than cure, and fit vessels with shields 
that normally fold up against the ship’s side, but ex- 
pand when the chain attachment is released. Captain 
Holmes, of Melbourne, Victoria, shows a new collision mat ; 
and H. Mariolle has a model with india-rubber bags packed 
away around the outside of the ship containing calcium 
carbide, so that in the event‘of collision water can be 
admitted to generate gas, thus constituting a number of 
balloons, which will keep the vessel afloat. Thisis something 
similar to the Levaur system.  Lifebuoys of reindeer hair are 
shown by Frank H. Wilson, of Brideford, North Devon, and 
W. C. Miller, of Drammen, Norway. There seems to be 
special virtues in reindeer hair for life saving. Some 
curious devices in the shape of metal cylinders with 
belt attachments are shown by Hamberger and Steltzer, 
of Berne. On land the cylinder can be used as port- 
manteau, and umbrellas and canes can be stuck in the belt. 
One of these apparatus is exhibited with an umbrella at- 
tached, which arrangement must obviously be of considerable 
service in preventing the shipwrecked mariner from getting 
wet hou it rain. Of life-saving belts there are any number 
the most practical being the “Simplex” gear of H. Binko 
and Co., of 34, Leadenhall-street, E.C., which is instantly 
dropped by means of a tripping hook operated either 
mechanically or electrically. A chemical light burns on the 
top of the buoy as soon as it comes in contact with the water. 
A French inventor has devised a lifebuoy of gigantic dimen- 
sions, fitted up with beds and accommodation for a ship’s 
crew, together with provisions for a considerable time. He 
does not give any indication as to where this unwieldy con- 
trivance is to be carried. There are Lag of life-saving 
dresses, most of them consisting of rubber jackets or bladders 
that can be blown up, and others resemble a diver’s dress, 
such as that exhibited by the Société Probst and L. Philip- 
pon, of Geneva, who show pictures of how people look when 
wearing this dress in the water. It is almost worth while 
being shipwrecked in order to enjoy the luxury of assuming 
these unconventional attitudes. The dresses are lined inside 
with tablets of chocolate. The last invention that came 
under our notice was a cross between a battleship and a Trans- 
atlantic liner with the funnel astern, and carrying amidships 
a sailing vessel with sails all set. We did not see the name 
of the exhibitor. Perhaps he was too modest. 

The Committee who undertook the work of judging these 
inventions concluded that they were unable to award the 
full prize, though they suggested that a part of the prize 
might be given for Roper’s life-saving devices. So far as 
can be gathered, the judges believe that nothing which has 
yet been introduced in the shape of life-saving dresses is at all 
practical, for the reason that during the panic which may be 
expected to take place at the moment of a catastrophe none 
of the passengers would be cool-headed enough to carry out 
the preparations necessary for using these dresses, even to 
the extent of blowing up bladders and belts. This was proved 
by an experiment which was carried out in the United States 
some time ago when belts were distributed to all the 

assengers, with careful instructions as to how to use them, 
and shortly afterwards, on an alarm being given, everyone 
rushed on deck without their belts. Nothing can be con- 
sidered good enough for the Pollack prize unless it either 
renders the sinking of ships impossible or unless the life- 
saving devices should be automatic in action or can be 
instantly controlled by the captain. The judges were mostly 
impressed by the arrangements for automatically closing 
water-tight doors, by some of the systems of floating decks, 
and by the devices for promptly and safely releasing lifeboats. 
As for the decks, there would seem a danger of their being 
swamped or overturned by the swirl of water above a sinking 
ship, but it will be noticed that Roper’s invention guards 
against this by sliding off the deck so that it can get clear of 
the ship before she goes down. The judges have decided to 
recommend the heirs of the late Mr. Pollack to keep open the 
prize for another year, so that experiments with new inven- 
tions can be carried out on the Seine. 


Scuemes are being promoted for the construction of a 
light railway between Canterbury and Herne Bay. 
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IRON AND STEEL AT THE UNIVERSAL 
q EXHIBITION, PARIS, 1900.* 
By Professor H. BAUERMAN, Ordnance College, Woolwich. 
(Continued from page 376) : 

THE blast furnaces and foundries of Pont-&’-Mousson, the most 
prominent representatives of pipe-founding in the Exhibition, 
contribute a large collection of pipes of all kinds for gas, water, 
and drainage purposes, a special feature being the Rogé meth 
of strengthening cast iron pipes by steel hoops put on hot. This 
has been applied to a 39in. main nearly five miles long, between 
the Rhone and a high-service reservoir at Lyons, and to others of 
49in. and 60in, as syphons about 34 miles long in the new aqueduct, 
wie the spring water of Loing and Luinain to Paris. Nearly 
20, tons of these pipes have been made in the past three years. 
The works, situated a few miles north of Nancy, inciude five blast 
furnaces, making about 300 tons of foundry iron daily, whichis 
almost entirely converted into pipes, a considerable portion bei 
cast direct from the blast furnace. From 8# to 44 miles in tena 
of pipes are produced in the foundry per working day, all beifig 
cast upright, and tested by hydraulic pressure of 15 to 25 atmo- 
spheres, This exhibit also contains a model of the shaft at Arboué 
now being made by the Poetsch freezing process to the grey bed 
of ore at 140 metres deep. This is 164ft. diameter, requiring 
about 1000 tons of cast iron tubbing, and will be equipped for an 
output of 2000 tons daily, with pumping power cahable of raising 
23 tons of water per minute. 

The Société Métallurgique de Gorcy, makers of pit tubbing for 
collieries and other mines, have arrayed a complete ring of tub- 
bing, 23ft. in diameter, as an arch over one of the main passages. 
Associated with this are the valves and burners of a Cowper stove, 
in which some new features are introduced. 

Another excellent display of pipes is made by the Fumel Works 
of the Metallurgical Society of Périgord. It adjoins that of the 
Pont-i-Mousson Works, 

The Micheville Steel Works Company, of Micheville Villerupt, 
have, as a principal feature of their exhibit, a tall trophy built u 
of curved and straight joists, somewhat resembling a dhutch 
steeple. All the ores and the intermediate products are very 
fully illustrated with analytical and other details. This is one ot 
the best exhibits for study for any one wishing to obtain a general 
knowledge of the conditions of minette smelting quickly. 

The Longwy Steel Works Company of Mont Saint Martin send 
some large and heavy steel castings, including a plate roll partially 
finished from the ingot, a large pinion, and a considerable number 
of bars and sections. Among them is an extra hard steel rail of 
564 tons tensile strength, with 13 per cent. elongation, which sup- 
ported 92 tons when laid on bearings 39in. apart, and resisted an 
impact test of 6 cwt., falling 20ft. without breaking. This class of 
rail is specially made for crossings in goods yards. , 

The character of the pig iron e in Lorraine is most com- 
pletely exemplified in the collection shown by the Comptoir 
Métallurgique de Longwy. This includes a series, classified 
according to numbers and uses, of foundry steel-making and 
forge pigs, cement, bricks, paving slabs, and other slag products, 
pictures of ore workings, views of —T works, and a model of a 
mineral-carrying barge for the Chiers River Navigation, now in 
course of completion, and which is expected to carry a million tons 
per annum as @ minimum. 

The Marseilles blast furnaces at St. Louis, Marseilles, which, 
under the oer ange of the late lamented Professor 8S. Jordan, 
have contributed so much to the development of high mangani- 
ferous metal smelting, send a collection of their products, includ- 
ing foundry and wg ig iron spiegel with 10 to 20 per cent., 
ferro-manganese wi to 87 per cent. of manganese, ferro-silicon 
with 10 to 17 per cent. silicon and 1 to 3 per cent. manganese, 
silicon-spiegel with 10 to 14 per cent. silicon and 16 to 20 per cent. 
manganese, and ferro-chrome with 20 to 60 per cent. of chromium. 
This, although small, is an exceedingly interesting exhibit and one 
inspection. 

The Brousseval Foundry Company is one of the principal 
representatives of works producing strong foundry irons from 
alluvial ores, which are used for pipes, gas retort fittings, lamps, 
machinery, and ornamental work, all of which uses are fully illus- 
trated in Classes 64, 74, and 87, as well as in the gas and electric 
light standards in the gardens of the Exhibition. Two notable 
examples shown in Class 64 are a cast iron melting pot weighing 
94 tons, and a double-bottom casting with fifty tapered projecting 
nozzles on either side, 10°6ft. in diameter, weighing 17 tons, 
These are for chemical manufacturers’ use. 

A smaller collection of the same kind is supplied by E. Capitain- 
Geny and Co,, of Bussy and Joinville, Haute Marne. The metal, 
smelted with charcoal from the concretionary brown ores of Cham- 
pagne, is cast from the blast furnace direct. A notable object is a 
cylinder casting for the large express engines of the North of 
France Railway. 

_ The larger ornamental castings of the works in this group, 

including the Val d’Osne, Durrenne and other celebrated foundries, 

eg statuary, &c., are exhibited in the Ornamental Arts 
uilding. 

Steel castings made from the converter are contributed by G. 
Robert and Ce., Hachette and Driout, of Saint Dizier, ‘who 
make converter castings up to three tons weight in malleable and 
weldable metal, and the Meuse Steel Works, of Stenay. The 
latter company exhibits the model of a small converter with side 
nee and a pocket in the neck to facilitate pouring when casting 

irec 

The Saut-du-Tarn Steel Works contribute an excellent collection 
of tools, scythes, files, and other articles, both in puddled and 
cast steel, made from the manganiferous, spathic, and brown ores 
of the Pyrenees. The works, situated at Saint Juery, near Albi, 
have a disposable fall of water of about 2500 horse-power. The 
principal ore supply is derived from a mine about twelve miles 
distant, and coal and coke for smelting are drawn from the coal- 
tields of Albi and Carmaux, which are close at hand. The crucible 
steel is melted is seven gas furnaces ; that for scythes and agricul- 
tural implements is mostly puddled. 

Another large exhibit of steel goods for agricultural pu is 
supplied by Gouvy and Co., of Siecimack tenths et- Moselle, 
including shovels, forks, plough fittings, cart tires, &. The 
materials used are natural—puddled—and refined shear steel from 
the puddled blooms, 

e principal French representatives of tin-plate manufacture 
are the Société de —— Frangais, owners of the well-known 
forges of Hennebout, in Brittany, where tin-plate for the sardine- 
packing trade is largely produced, and the Montataire Forge 
and Foundry Company, who have blast furnaces and steel works 
at Frouard, Lorraine, open-hearth steel works, rolling mills, 
turning and galvanising works at Montataire, about thirty miles 
north of Paris, and tin-plate printing and ornamenting works at 
Nantes, the position of the latter being also determined by the 
requirements of the packing trade. Montataire is of interest 
historically, as having been the first place in France where tin-plate 
was made in 1813, as well as the site of Sudré’s experiments on the 
smelting of steel in —_ masses without crucibles, made in 1862, 
shortly before the problem was solved by the application of the 
Siemens furnace to the purpose by Messrs. Martin, of Sireuil. 

The subject of plant for iron steel works is principally illustrated 
by A. Delattre and Co., of Ferritre la Grande, Mau e, who 
have sent the roughing pair of a reversing joist or rail with 334in. 
rolls, and hydraulic rack-and-pinion gear for the setting screws, 
the whole being complete with the exception of the roll counter- 
balancing gear. This represents a class of mill that has been 
supplied to several.large steel works, including Denain and Anzin, 
Vezin Aulnoye, and Saint Chamond, and it is supplemented by an 
excellent series of photographs and a descriptive pamphlet contain- 
ing details of the arrangement of large basic steel works plants 


* Jron and Steel Institute. 


carried out by the firm. They also show a special machine for 
eutting test-pieces out of plates and flat bars at the rate of ten per 
hour from material 0°4in. thick. 

Furnace construction is further illustrated in the form of draw- 
ings, which are ed upon a screen in the French gallery 
adjoining the retrospective museum. These include views of several 
new blast furnaces erected by Charles Munier’s Sons, a modification 
of the Whitwell stove by Mr. C. de Mocomble, and some new 
applications of the Lencauchez gas producer and furnace to steel 
and copper smelting, and zine reduction by Toisel, Fradet, Len- 
cauchez, and Co. e series is completed by several examples oc 
— blast furnace and Bessemer and rolling-mill engines by the 
Société Alsacienne de Construction Mécanique. This collection, 
pens. in a somewhat out-of-the-way position, will well repay a 
careful examination by those having time for the purpose. 

The newer alloys for steelmakers’ use containing rare and refrac- 
tory metals are represented in the _— of the main building by 
a small collection contributed by A. Monin and Co., of Grigny, 
Rhone, containing ferro-chromium up to 65 per cent. chromium, 
ferro-silicon up to 52 per cent. silicon, and ferro-molybdenum 
with 50 ~ cent. of molybdenum, together with the minerals from 
which they are produced. The most important illustrations of 
these rare metals are, however, to be found in the collection- ex- 
hibited by Mr. Moissan in the special electric —_ adjoining the 
La Bourdonnais boiler-house, which no member should if possible 
omit to visit. 

A few references to the exhibits of aluminium and _ nickel, 
metals of interest to the iron-smelter, may be admissible. The 
company known as “Le Nickel,” smelting the New Caledonian 
ores at Havre, ee a Birmingham, and Iserlohn, has its 
principal exhibit in the Military and Naval Pavilion, where it 
shows a relief map of the island of New Caledonia, samples of 
the ores and smelting products in nickel and cobalt, and a 
very large series of nickel steels made by most of the prin- 
cipal steel makers in France, the details of these last being 
given at length in a descriptive pamphlet. Smaller exhibits of 
a similar character are also exhibited in the New Caledonian 
Pavilion, and that of the French Colonial Ministry on the 
Trocadero. Another exhibit covering some of the same ground 
is that of the ‘‘Ferro-Nickel” Company in the ear of the 
main building. This contains, besides iron, nickel alloys which are 
considered to be preferable to pure nickel for steel-making, 
German silver and other copper alloys, and the original samples of 
nickel steel exhibited in 1889, when they were received with com-. 
parative indifference. 

The principal aluminium exhibit in the gallery of the main 
building is that of the French Electro-Metallurgical Society of 
Froges, Isére, — alumina works at Gardanne and electrolytic 
reduction works at Froges and La Plaz, where the Hérault process 
is used under the direction of the inventor. At the latter works, 
where 15,000 horse-power is disposable, the power water is carried 
across a river by a riveted steel pipe 7‘9ft. in diameter, passing 
an arch of 213ft. span without intermediate supports or bracing. 
This includes pure aluminium and its ailoys in mets, bars, 
plates, and other rolled forms, castings, and a very full series of 
manufactured objects. In the special electrical pavilion will be 
found a series of thick plates and bars of aluminium of high 
purity by the Alais and Lamage Company, formerly Pechiney and 
Co., and in the same place an application of aluminium in the 
an of copper for conveying a heavy electric current is shown. 

efe are some fine examples of aluminium and aluminium-bronze 
castings in the main building by Mr. M. Corbin, and also by 
Mr. H. Partin, of Puteaux, so-called Partinum metal. Among 
the latter are frames for 50 and 35 horse-power motors for the 
= automobile carriag »s or ‘‘ tracteurs” of De Dion, Bouton, and 


Another interesting application of aluminium shown outside the 
Military Pavilion on the ual d'Orsay is a portable mili bridge 
made for the Aluminium Commission by the Forges de Sedan from 
the designs of General Dumont. This is a lattice truss girder for 
a span of 57ft., with three beams each in two pieces, with a total 
weight of 18 cwt. for the metal work and 12 cwt. for the wooden 
platform. This when tested with a load of 9 tons, gave a temporary 
deflection of 2in., and a permanent set of 0°9in., and was equal to 
carrying a 46-cwt. military wagon with six horses and forty men 
passing at the double. 

The independent exhibit of Schneider and Co., of Le Creusot, 
contains such a large variety of objects that it will be impossible to 
notice more that those representing the earlier stages of their 
manufacture, leaving the consideration of finished machinery, 
locomotives, marine engines, &c., as beyond the scope of this survey. 
Among the most prominent of these are the full-size model of the 
150-ton nickel steel. ingot for a large forging, and that of the 
finishing rolls of the armour-plate mill, represented with a 60-ton 
ingot under treatment ; ‘and among the large steel ——- the 
cylinder and jacket of a press for fluid steel compression of 20 or 
25 tons weight, a piston for the 100-ton steam hammer, and a fluid 
compressed ingot cf 28 tons. Among the forgings may be noticed 
a rough hollow block for a 12in. gun of 18°15 tons, and a finished 
hollow shaft for a battleship, forged on a mandril 76°8ft. long, 
weight 364 tons. In addition toa historical series of tested armour 
plates showing the continued increase in their resistance to penetra- 
tion, two examples of unfinished plates as taken from the mill are 
shown, one being 55°Sft. long, 6°9ft. broad, 3°94ft. thick, and 
28 tons weight, and the other 50° 5ft. long, 4‘9ft. broad, 7 * 87in. 
thick, and 33 tons weight. In connection with the large express 
locomotive which forms such a prominent object in the collection, 
a series of tests of the steel used in its construction deserves 
attention. 

In the exhibits of foreign countries, the separation of the three 
classes in the metallurgical group has not been observed to an 
great extent, so that it becomes difficult in a rapid survey of their 
contents to avoid noticing objects which have not found their place 
in the French section, and for this reason the following notices are 
of a less systematic character than the preceding ones. The 
arrangement followed is that of the distribution of the spacein the 
hr beginning on the eastern or left-hand side of the main 

uilding. 

Italy. —The principal feature in the Italian Section is the large 
exhibit of the Terni Beeclworkts Company, which occupies the larger 
part of the ground-floor space. In this are included a model of 
their principal establishment, the well-known water-power steel 
works and forges at Terni, described in Sir B. Samuelson’s paper in 
the Journal of the Institute—1887, No. 1—numerous examples of 
heavy castings for waterworks, pipes from 0°8in. to 60in. diameter, 
and sluice valves of 74 and 94 tons, rails and fish-plates, the cylinder 
covers for the engines of a large cruiser in cast steel, projectiles of 
all sizes up to 13°6in. diameter, and armour plates. e latter are 
of two kinds, called respectively ‘‘Terni Patent,” and ‘Terni 
Special,” the first being made to resist penetration without special 
regard to immunity from cracking, while the second, being of a 
more ductile character, may be penetrated at extreme velocities, 
but develop no surface fractures. Four specimens of each class of 
plate, ranging in thickness from about din. to 6in., are shown, with 
the details of penetration, velocity, &c., of the different shots 
marked on them, these details being further presented in a 
descriptive pamphlet. The pig iron used at these works is Vd 
derived from blast furnaces in the Val Trompia ; the fuel is lignite 
from mines at Spoleto. Some fine examples of fossil tree trunks 
from these mines are exhibited, together with numerous photo- 
graphs of the works, Another collection of steel castings made in 
the Roberts converter is contributed by the Milanese Steel Foundry 
Company of Milan. This contains models in steel of stem and 
stern-post castings executed for the Italian and other navies, the 
full-sized being shown in the Naval Pavilion. Mr. 
Frank Griffin, of Brescia, sends examples of the strong foundry iron 
of that district, including a large plate roll and railway or tramway 
wheels cast in chill. 

The gallery of the Italian Section contains a fine case of aluminium 
goods by Mr. Claudio Zecchini, of Milan, and a very complete collec- 


tion illustrating the geology and mineral resources of the kingdom, 
made by the Royal Corps of Mining Engineers. In this the iron 
ores of Italy are well displayed by a series of about a hundred 
specimens from Elba, the Alpine, and sub-Alpine regions, Naples, 
and Sicily. 

(To be continued.) 


OBSERVATIONS ON AN IMPROVED GLASS RE- 
VEALER, FOR STUDYING CONDENSATION IN 
STEAM ENGINE CYLINDERS, AND RENDER- 
ING THE EFFECTS VISIBLE.* 


By Mr. Bryan Donxk1n, Member of. Council, of London. 


SomE years ago the writer introduced a small glass instrument, 
named by Hirn a “‘revealer,” for studying the condensation of 
steam in an engine cylinder. Since then some improvements have 
been made, | the following results obtained. A revealer was 
placed on the top of both the high and low-pressure cylinders of 
a compound steam-jacketed vertical condensing beam engine, 
working in a factory at a speed of about 35 revolutions per 
minute. The diameter of the low-pressure cylinder is 26in., with 
3ft. stroke; and that of the high-pressure cylinder 7,4in., with 
l4in. stroke. 

General description.—Each revealer has two — glasses— 
Figs. 1 and 2—fixed concentrically one inside the other, thus 
forming a hot-air jacket for the inner glass, with an annular space 
of 10 mm. (0°4in.) between them. The inner glass cylinder is 
smaller in diameter than formerly, the connecting pipe to the 
motor cylinder is straight, and the cock and pipe much larger, so 
that the conneétion is more direct. Inside the inner glass is a 
small cast iron cylinder. All the external metal and glass surfaces 
are well covered with removable thick non-conducting material to 
diminish radiation. The object of the instrument is to reproduce 


Appearance of Con- 
densation Drops from 
High-Pressure Cyl., 
magnified 25 diams. 
Approximate diam. 
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as nearly as ne ng and render visible, what takes place inside 
the steam cylinder, and is necessarily concealed. No vessel, such 
as a revealer, exterior to the cylinder, can be under exactly the 
same conditions as the internal parts, because the - rical 
portion of the latter is cleaned by the piston at every half revolu- 
tion, and the clearance surfaces are greasy. Nevertheless the 
effects of condensation, as shown by the revealer, may be within 


Appearance of Con- 
densation drops from 
Low- Pressure Cyl., 
magnified 25 diams. 
Approximate diam. 


IMPROVED GLASS REVEALER. 
Fized on Steam -Engine Cylinder for showing 
Effects of Condensation, Re -evaporation, ete 
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85 to 95 per cent. of the truth, and all results can be accu- 
rately seen, magnified, and studied. In all steam cylinders 
condensation takes place on the internal walls when working 
with saturated steam. In this revealer, under the above con- 
ditions, very fine globules of water, the results of condensation, 
will be seen close together, the ———e of which the author 
will first endeavour to describe for the low- ure cylinder, 
Revealer on the low-pressure cylinder.—The modifications of the 
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improved revealer have caused a great reduction in the size of the 
minute globules on the glass walls, as compared with those shown 
in former experiments. After the revealer has become com- 
paratively warm, and when the steam is first admitted into it from 
the low-pressure cylinder, the globules, from 1 mm. to 2 mm. 
(0°04in. to 0-08in) in size, are much larger than those seen after 
working about ten to fifteen minutes, when all the parts have had 
time to acquire a normal temperature. Commencing with the 
steam stroke, the first result observed, when the steam is admitted 
to the revealer, is a light and not very dense cloud or white fog 
coming up from the engine cylinder. This is precipitated upon 
the hot internal glass and cast iron walls, and is seen as very fine 
globules or particles of moisture or condensation. This cloud is 
sufficient to obscure a light placed on the opposite side of the re- 
vealer. Re-evaporation then rapidly follows before the end of 
the steam stroke. On the opening of the exhaust valve, the cloud 
passes quickly off into the cylinder, and the glasses become quite 
transparent. A good illumination renders the incoming and out- 
going clouds of mist quite visible. 

Each time the steam enters a large number of very small globules, 
at about equal distances from each other, are immediately seen 
upon the glass walls. These are from ;th to th of a millimetre 
—0°002in. to 0°0016in.—in diameter, or less, and are distributed 
in a fairly uniform manner over the surfaces. The time occupied 
by the deposition of the globules, and their re-evaporation, is 
perhaps a tenth of a second. Before the end of the steam stroke, 
the duration of which is about half a second, and before the 
exhaust valve opens, the smaller globules, ,th of a millimetre in 
diameter, are all evaporated. During the exhaust stroke the 
larger globules are also re-evaporated, but not so quickly. The 
internal surfaces are sometines quite dry, and at other times a few 
— of moisture remain on them. 

© facilitate the study of these minute condensed globules or 
wet particles on the inside of the inner glass, a microscope is used, 
and the glass and irdn walls well illuminated. It is interesting to 
watch not only the formation of the globules, but also their rapid 
disappearance by evaporation. Any change in the working con- 
ditions of the engine, by altering the expansion or speed, is at once 
detected. The globules change in diameter, becoming larger or 
smaller than before, probably as the difference of temperature 
between the walls and the steam is increased or diminished. Very 
soon, however, the glass walls take up a certain temperature, and 
constant conditions again prevail, differing only in the size of the 
globules from those previously seen. By artificially cooling the 
outside of the short iron connecting pipe bétween the glass revealer 
and the cylinder with cold water and a sponge, the fog or cloud 
on admission of the steam at the commencement of the steam 
stroke is much increased, as is also the diameter of the globules on 
the internal glass walls. The steam seems to be chilled. 

Two other revealers with single glasses, and longer and uncovered 
connecting pipes fixed on the same end of the same low-pressure 
cylinder, gave during the same stroke greater condensation and 
larger globules, with thicker fog inside. This was a result which 
might be expected. 

‘ondensation on the cast iron from the low-pressure cylinder.— 
Inside the inner _ cylinder or revealer a small cast iron 
cylinder was placed to observe the condensation produced on this 
metal, and to measure the size of the globules, Vertical and hori- 
zontal cross lines a millimetre apart were marked on this cylinder, 
forming small areas of one square millimetre—Fig. 2. These 
squares, being visible under the microscope, afford a useful means 
of estimating the size of the minute globules. The condensation 
observed was practically the same on. the cast iron as on the inner 
glass — both being probably at the same temperature, and 
touched by the same steam. 

The various phenomena may be summarised as follows, after 
the normal conditions are established, for the low - pressure 
cylinder. 

One revolution. 
. Fog rising from cylinder into revealer .. 


-. ) Steam stroke 
. Deposition of moisture and water on glass duration 


1 
2 

and metal surfaces... .. .. .. about 
8. Rapid re-evaporation during expansion.. .. 
4. Exhaust opens. Fog sinking back tocylinder Exhaust stroke 
5. Glasses quite clear. Surface nearly dry .. ae 


Internal diameter of glasses, 67 mm. and 44 mm. (2°64in. and 
1°73in.) External diameter of cast iron cylinder, 35 mm, (1°38in.) 
——_ of glasses and cylinder, 57 mm. (2°24in.) 

_The pressure in the low-pressure cylinder varies a little at 
different times of the day ; the maximum initial is generally about 
at atmospheric pressure. At times, in the revealer, no condensation 
is visible and no re-evaporation, only very slight fog in and out. 

Revealer on the high-pressure cylinder.—A second revealer, with 
double glasses and a small cast iron cylinder in the centre, was 
— on the top of the high-pressure cylinder, and well protected 
rom heat losses, All the general series of effects were the same as 
those on the low-pressure cylinder during one revolution. The 
only marked difference between the two cylinders was in the size 
of the condensed globules on the glass and cast iron surfaces. 
These were about jth mm. to}th mm. (0°01 to 0:008in.), some few 
being half a millimetre (0°02in.) in diameter. This means more 
condensation in this cylinder than in the low-pressure, which agrees 
with calculation and experiment. This cylinder is jacketed with 
live steam at a pressure of 60 1b., or about 4 atmospheres. With 
the low-pressure cylinder the pressure is the same in the jackets, 
namely, 4 atmospheres ; and as the mean working pressure is much 
lower than in the first high-pressure cylinder, there is a much 
greater difference of pressure and temperature between cylinder 
and jacket to keep the low-pressure cylinder walls hot. The jacket 
is more efficient on the low-pressure cylinder, and less condensa- 
tion is to be expected. This agrees with experimental results, In 
this plan the two revealers can be seen and compared, both work- 
ing at the same time on the top of each cylinder. 

‘o make sure that the varying pressures of steam in the revealer 
were really the same as in the engine cylinder, two indicators were 
fixed, one on the top of the revealer and the other on the top of 
the cylinder, and diagrams taken during the same stroke. The 
diagrams were exactly the same from the revealer as from the 
cylinder. 

The ad of temperature in the cylinder is 
generally about 101 deg. Fah., or about 56 deg. Cent., and that in 
the low-pressure cylinder some 85 deg. Fah., or 47 deg. Cent.; but 
the pressures and temperatures vary somewhat with the work. 
This double glass revealer forms a kind of transparent prolonga- 
tion of the steam-engine cylinder—Figs. 1 and 2. 

One result of these observations is to prove that there cannot be 
any thin film of condensation water on the internal surfaces of 
steam-engine cylinders, whether the cylinder is relatively hot or 
cold, as there has so often been sup to be. The difference of 
temperature between the walls and the working steam seems to 
affect only the size of the globules of water. 

It is very difficult for the eye to follow the rapid and violent 
movements of fog and small globules of water in all directions on 
the internal surfaces, and also their very quick and violent dis- 
appearance by re-evaporation at exhaust. y 

't is now generally admitted that condensation of steam in engine 
cylinders is caused chiefly by the difference of temperature between 
the internal surfaces and the steam in contact with them, which it 
should be the object of engineers to minimise. Condensation is 
reduced in quick-revolution engines, and where dry or superheated 
steam is used. It assumes various forms, water particles, fog, or 
globules of different diameters. These seem always to be in rapid 
motion, and not stagnant. On admission the internal metal walls 
are heated by the steam. Other heat changesoccur in each revolu- 
tion, tending to equalise the temperature between the solid iron, 
the liquid water, and the gaseous steam. 

The temperatures of the 1mm. and 2 mm. drops of water have 
not yet been measured, existing only during, say, ,,th of the 
stroke. Wall temperatures have been taken; and varying 
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steam temperatures, deduced from the indicator diagram of pres- 

sure, are known fairly weil during a revolution. : 
Rotary engines should give less condensation on admission, as 

compared with the reciprocating types, both working with steam 

jackets and with superheated steam. 

(Zo be continued.) 


ENGLISH AND AMERICAN CYCLE EXPORTS. 


THE recently issued reports of some of our cycle companies 
show a slight improvement as compared with the results of the 
two unhappy years 1897-8 and 1898-9, but it is to be feared that 
the industry as a whole is a long way from being established on a 
fairly remunerative basis. The fanciful estimates to which we 
were treated in the days of the cycle boom have long been 
abandoned as unwarranted and fallacious ; and companies floated 
on an outrageously over-capitalised basis have been forced to re- 
construct, and otherwise to clip their wings. The people from 
whom so much was expected soon made it clear that they would 
not purchase bicycles so freely as manufacturers wished ; and the 
latter were compelled to realise, too, that the irruption of 
American machines into foreign markets formerly their own was a 
further source of tribulation to them. The home consumption of 
cycles is increasing slightly, and is likely to grow gradually so 
long as reasonable prices rei But our foreign trade is not im- 
proving ; on the contrary, it goes from bad to worse. For the 
nine months to September our shipments of ‘‘ cycles and 
parts thereof” reached a value of £406,372, as compared with 
£527,461 last year, and £750,627 in 1898. The rise in materials pre- 
cludes the supposition that our manufacturers can have lowered 
their quotations materially in order the better to compete with the 
Americans, and it seems a fair assumption that the actual number 
of machines sent abroad continues to fall off. The measure of the 
decline may be seen in the fact that for the calendar year 
1897 the aggregate of our exports reached £1,430,320. The 
fall since then has been continuous; thus the value for 1898 
was £960,939, and for 1899 £665,366. It is matter for some 
consolation that the imports of foreign machines have also gone 
down with arun. For 1898 the figure was £612,644—re-exported 
£218,888 ; and for the last year £286,796—re-exported £91,572. 
This year to September we have received £168,404 worth of 
foreign cycles, as compared with £262,303 last year, and as much 
as £500,291 in 1898, and we have re-exported to the amount of 
£45,042, against £86,240 and £160,737 for the first nine months of 
1899 and 1898 respectively. America is the chief loser by the 
decline in English takings of foreign cycles, and her loss is larger 


than the figures would at first indicate, because motor cycles are 


included, and our imports of this variety from France are growing. 


It may be assumed at once that there is not much room for | 


American machines in this country. They stood a chance when 
prices of English cycles were high, but under stress of necessity 
our makers revised their lists, and cut most of the ground from 
under their feet. Nor do the American makers appear to be 
doing particularly well in other markets. It will perhaps be 
remembered that one of the expressed intentions of the cycle 
trust formed in the United States last year was to ‘‘ make a strong 
effort to control the foreign markets.” The official returns for the 
eight months to August do not show any signs of progress in this 
direction. The value of shipments to all quarters was 
2,517,717 dols., whereas in the satne period last year it reached 
3,951,285 dols., and in 1898 as much as 5,472,504 dols. The 
compilers of the American statistics are more obliging than the 
entlemen responsible for our own trade returns, for they give 
details of the countries to which the cycles have been =. 
From these details we find that exports have gone down almost 
all along the line. Japan has increased its takings from 
93,585 dols. two years ago to 182,181 dols. this year. The occupa- 
tion of Cuba no doubt explains the improvement in the ~_—— 
to that island, the current year ranking for 63,377 dols., 

ainst 49,842 dols. in 1899, and 3345 dols in 1898, In 
China the American cycle holds it own, the figures being :— 
1898, 14,827 dols.; 1899, 16,225 dols.; 1900, 17,966 dols. Of 
the Australian outlet the same may be said, 184,182 dols. for this 

ear, compared with 157,024 dols. in 1898 and 153,253 dols. for 1897. 
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all-mine, 70s. to 77s. 6d.; best ditto, 90s. to 95s.; foundry, 100s.; 

cold blast, 120s.; Northampton and Leicestershire, 628. 6d. to 

63s. 6d.; Derbyshire, 63s, to 64s, 6d.; and North Staffordshire, 

pte ppear to be following cautious policy in 
msumers of co) a a cautious 

view of the mene state of the tive and 

hold only little stock. Standard is quoted 713 to 71§ cash, 

724 to 724 three months, 

e Kidderminster and Bewdley Corporations have received 
intimation from the secretary to the Light Railway Commissioners 
that they will recommend the Board of Trade to sanction the con- 
struction of the new Kidderminster and Bradley Light Lemay 
Colonel von Donop and Mr. Trotter have been instructed b 
Board of Trade to inspect the new Kingswinford Electric o 
way prior to the opening of the line for traffic. 

is week the concluding sitting has taken place in the Board of 
Trade arbitration upon the pa oe of the members of the 
National Society of Amalgamated Brassworkers for the establish- 
ment of a minimum rate of wages, and the regulating of under- 
hand labour. The arbitration bogan with a preliminary confer- 
ence in July last, and since then there has been nine protracted’ 
sittings. Sir David Dale will consider the evidence make his 
award in due course. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) : 

Manchester.—The iron market would seem to be getting into the 
position that consumers, on the one hand, have run themselves 
pretty well bare of von: ary and makers and manufacturers, on 
the other, ere very nearly at the end of their contracts, with the 
result that some further move on one side or the other may be 
looked for. The high cost of production, as previously pointed 
out, still stands seriously.in the way of much lower quotations for 
raw or manufactured material, and a restriction of the production 
would appear to be most in favour. Consumers in some quarters 
are apparently of opinion that they have probably got prices down 
to as low a point as they are likely to touch for the moment, and 
it is not improbable there may now be some increased weight of 
buying, with possibly a temporary hardening in prices, 

f anything, there was not quite so depressed a tone generally 
at the Manchester Iron Exchange meeting on Tuesday. In some 
quarters an increased weight of inquiry was reported, with here 
and there rather more daenition on the part of consumers to 
buy, not in big quantities, but not quite so closely to immediate 
requirements as they have been doing of late. The bulk of the 
business passing through was, however, restricted to very small 

rcels, and even to secure these prices continue to be cut very 
ow. For pig iron quoted rates were generally without material 
change from last week, the only quotable alteration being an 
official reduction of 6d. per ton on No. 4 foundry Lincoln- 
shire, which, however, is not being followed in all cases, 
Delivered Manchester, Lancashire makers still quote about 
75s., less 24, for No. 3 foundry ; the official basis for No. 4 
Lincolnshire foundry is now 69s., with No. 3 foundry 70s. 6d. 
net, and Derbyshire No. 3 foundry about 70s. to 71s. net. Forge 
qualities, for which there is very little to really test prices, 
remain nominally at about 67s. to 67s. 6d., less 24, for Lancashire, 
and 65s, 2d. net for Lincolnshire, with Derbyshire brands obtain- 
able in some cases at about ls. under these figures, delivered 
Warrington. Middlesbrough iron for prompt delivery remains 
steady at about 76s. 4d. to 77s. 4d. net by rail Manchester, and 
Scotchiron at Manchester~docks can be bought at about 75s, to 
75s. 6d. net for Eglinton and Glengarnock. Arrivals of American 
pig iron continue a and prompt quotations remain at 
about 65s. 6d. to 66s, 6d. net for ordinary brands, with sellers 
_—— forward about 63s. 6d. to 64s, net, delivered Manchester 

ocks, No. 3 foundry hematites are not now quoted more 
about 89s, to 92s., less 24, according to brand, delivered here. 

In manufactured material, although there is just now a very 
large amount of construction work on the market, mainly in con- 
nection with railway developmcnts and extensions, both at home 
and abroad, the position of lish makers, either of finished iron 
or steel, remains without improvement. very considerable 
proportion of the material required for this work is being 

btained from either the United States or the Continent at 


ut all the big markets show a heavy decline. The shi ts to 
the United Kingdom in the eight months to August, 1898, were 
worth 1,511,300 dols.; in the same period of last year they were 
605,164 dols.; and this year they are no more than 374,546 dols. 
The exports to France reach 172,880 dols., against 455,249 dols. 
two years ago; to Germany, 309,870 dols., against 1,317,323 dols. ; 
to other European countries, 575,300 dols., against 816,913 dols.; to 
British North America, 336,613 dols., against 541,674 dols.; to 
India, 42,547 dols., against. 93,880 dols.; to Brazil, 14,351 dols., 
against 70,452 dols. ost of the small markets, such as Mexico 
the West Indies, South America, and Africa, show equally striking 
declines. Clearly, the attack on foreign markets has not as yet 
been the success anticipated. Meantime, the American home 
demand appears to be none too brisk. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A MODERATE amount of busi was tr ted on ’Change in 

Birmingham this—Thursday—afternoon, and prices did not show 

much change on the week. Marked bars remain upon the £11 10s. 

basis fixed in January, Earl Dudley’s brand £12 2s, 6d., whilst the 
second grade sorts of the list houses are £10 15s., and common 
unmarked are £9 15s, Sheets, singles, are quoted £9 2s, 6d.; 
doubles, £9 5s, to £9 10s.; and trebles, £9 17s. 6d. to £10 2s. 6d. 

There appears to be still a good deal of underselling going on, par- 

ticularly in the common bar branch. 

Galvanised corrugated sheets continue in good demand for South 
Africa. A Wolverhampton resident who has just returned from 
therestates that he wassurprised at the large quantities of galvanised 
sheets in use out there, and in nine out of every ten instances 
they bore the name or brands of Wolverhampton makers. Hoop 
= is =! nail rod and rivet iron, £9 15s. to £10 5s.; and gas 
strips, 

American competition continues to be keenly felt in steel, and 
prices are elastic. Bessemer billets are, however, usually quoted 
£6 10s. to £6 15s.; best Siemens, £6 15s. to £7; and mild steel 
bars, £9 2s, 6d. to £910s. There is a tolerably good call for plates 
at £8 10s. to £9 10s., whilst for structural purposes girders are 
quoted £8 5s. to £8 10s., and angles £8 5s. to lis. The news 
has this week been confirmed in this district of the new British 
and American steel agreement. The parties to the undertaki 
are the Earl of Dudley, the chief partner in Earl Dudley’s Round Oak 
Iron and Steel Works, Limited, South Staffordshire; the Brymbo 
Steel Works Company, Limited, Wales ; and the proprietors of the 
American Bertrand-Thiel Open-hearth Steel Process, United States. 
Assuming even 10 per cent. economy—and a good deal more is 
—_. when the process shall have been introduced at the 
Round Oak Works—it should be possible, if necessary, to reduce 
Staffordshire-made steel to something like the following quota- 
tions :—Bars, £8 4s. 3d.; plates, £7 13s.; angles, £7 8s. 6d. Such 
figures would go far towards checking American competition. The 
Round Oak Works have seldom been busier than at present. In 
addition to puddling, steelmaking, and the rolling of steel sections, 
chains and cables are largely manufactured at these works, and 
several important Admiralty orders have been placed there. 


In the pig iron trade the supply continues limited, but owing to 
a little more ease in coke, the pig iron market is rather more in 
favour of purchasers, Quotations are about as follows :—Stafford- 
shire cinder forge, 60s, to 62s, 6d.; part-mine, 62s, 6d. to 65s.; 


prices which English makers apparently do not care to 
entertain, probably under the impression that foreign competitors 
will before long be filled up with low-priced contracts, and that 
English makers will then be able to secure the remaining business 
on much more favourable terms, In well-informed quarters it is, 
however, felt that this keen foreign competition must eventually 
force down English prices. 

The demand for all descriptions of finished iron continues ex- 
ore slow, and the question of either agreatly lessened produc- 
tion or lower prices is being more definitely forced to the front, 
especially owing tothe increasing keenness of both Americanandcon- 
tinental competition. The basis quotation for Lancashire bars re- 
mains at £9 10s., and North Staffordshire £9 15s., delivered Man- 
chester district, but there are good qualities of Belgian and German 
bars to be bought delivered here, at as low as £8 to £8 10s., and 
merchants in many cases are buying these, not» only to cover 
current sales, but also for stock, in preference to placing orders 
with English makers at their present rates. For hoops quotations 
remain at £9 17s, 6d. for random to £10 2s. 6d. for special cut 
lengths, delivered Manchester district, and 2s, 6d. less for ship- 
ment; local makers are booking very little new business, and 
American competition is coming more to the front, but at present 
it is more noticeable in low quotations for the Scotch ports than 
for Liverpool. Sheets are perhaps maintaining the slight improve- 
ment reported recently, and quotations range from about lis. 
up to £10 2s, 6d. according to quality, delivered Manchester 
district. 

In the steel trade the general tone is weak and irregular, so far 
as business in the open market is concerned. Local-made billets 
still range from £6 net upwards, according to the character of the 
order. Steel bars can bought from 15s. and £9 upwards, 
common steel plates about £8 10s. or even a trifle less, with the 
Association list rates for boiler plates still maintained at £10 5s., 
less 24, delivered here, but outside makersquoting about 10s, less, and 
boiler plates also obtainable from America at much under English 
quotations, ‘ 

With regard to the engineering trades there is no specially new 
feature to notice. I continue to hear unsatisfactory reports as to 
the outlook in the machine tool-making trades, where, in most 
departments, the new orders that are being secured are only very 
partially replacing those running out. The textile machine trade 
rermains in a depressed condition, but the improved prospects of 
the cotton trade may possibly help to a revival in this important 
branch of Lancashire industry. In my last notes I refe to the 
exceptional activity which has come over the locomotive-building 
trade, and I may now add that during the A mag week, it is 
reported, the Midland Company has placed orders for 130 loco- 
motives, the bulk of which have gone to Scotland, pe j engines, 
it is stated, having been secu by Neilson, Reid, and Co., and 
thirty by Sharp, Stewart, and Co.; twenty engines were placed 
with Kitsons, of Leeds; and twenty tank locomotives with the 
Vulcan Foundry, Lancashire. 

In the monthly report of the Amalgamated Society of Engineers 
which has just been issued to the members, the general secretary 
states that trade continues brisk, and employment is well main- 
tained, although the ber of bers on donation benefit has 
somewhat increased. The membership is now 86,504 ; number on 
donation, 1874—about 24 per cent.; sick benefit, 1825 ; and super- 
annuation, 3697. The organising delegate for the Manchester and 
Midland district describes the state of trade as without material: 
change, though, he adds, there are indications of a slight falling 
off in some centres of the division. In Manchester the number of 
unemployed stands at about 2 per cent., and though the engine and 
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tool-making shops are well employed, the weekly suspensions con- 
tinue at the textile machine yy with no dane of immediate 


improvement. 

few months back I referred to the retirement of Mr. F. Rose 
from the position of organising delegate for the No. 2 district of 
the A ted Society of ineers, which includes tically 
the whole of Lancashire, with the exception of the Manchester 
district. There has been considerable delay in filling up the 
ery 4 caused by Mr. Rose’s retirement, but it is now announced 
that Mr. John Anderson, an ex-general secre of the Society, 
has been elected organising delegate for the No. 2 division, 

In the coal trade business continues to move on in much the 
same slow but steady fashion-that I have reported of late, and so 
far as prices are concerned, these, as I anticipated last week, for 
the present at least remain unchanged. A meeting of the West 
Lancashire Coal Sales Association was held in Manchester on 
Tuesday, to consider prices, and no proposal whatever was put 
forward for any advance eithér on round coal or nuts, which are 
to remain at the current list basis for the qosuing month, but 
towards the close of November another oe will be held to 
consider the question. It was also decided that the minimum 
shipping basis for steam coal is to remain unchanged. With 
regard to engine fuel a formal resolution was passed confirming the 
present minimum basis, but this is a matter to be further discussed 
at an adjourned meeting to be held next week. 

The demand for house-fire coal continues only moderate, but 
stocks are not accumulating in any large quantity, and although 
some competition with surplus — comes in from other 
districts, local collieries report that they have no difficulty 
whatever in maintaining their full list rates. Common round 
coals move off fairly well for steam and forge purposes, 
but the inland demand for these tends to slacken off, 
owing to the lessening activity in the iron-making industries. 
Still collieries are not hampered with any excessive supplies, and 
yap remain firm on the basis of about 12s. 6d. to 13s. at the pit. 

‘he reports which come to hand from the Heer 3 Lancashire 
collieries are to the effect that they have practically little or no 
slack hanging on their hands, butin the open market there are un- 
questionably more than ample supplies, and prices are being cut 
to effect sales. Although the low-priced Ps offering on the 
market here is chiefly from Derbyshire and Yorkshire, and to 
some extent from Staffordshire, some of the Lancashire collieries 
have also been pre to come below their list rates to effect tem- 

rary clearance sales, and generally the tendency of prices for slack 
is in a weakening direction. Officially, the Lancashire list rates 
remain at about 10s. 6d. to 11s. for slack at the pit mouth, but 
there is no difficulty in buying engine fuel on the market at sub- 

e shipping deman: n rather irregular during the past 
week, but prices are fairly well maintained at about Ts. 3d. to 
16s. 6d. for common up to 16s, 9d. and 17s. for the best qualities 
of steam coal delivered ports on Mersey. 

Quotations for the better qualities of foundry coke continue 
generally firm at about late rates, but the lower sorts for furnace 
.purposes remain weak, with the tendency of prices rather in a 

ownward direction. 

Barrow.—There is a firmer tone in hematites than at the begin- 
ning of the week, but as a matter of fact there has not been much 
new business so far as makers are concerned, as they have not at 
the moment much available metal to sell, ially now that only 
38 furnaces are in blast, as compared with 17 in the corresponding 
week of last year. This reduction in furnaces at work has been 
brought about by blowing out one of the ten furnaces at Barrow, 
and the damping down of two furnaces at Askam, consequent on 
a wages dispute, the masters having given the men notice of a 
10 per cent. reduction. But as the output has been reduced, more 
attention has been given to warrant stocks, which have been 
cleared during the week to the extent of 3616 tons, leaving only 
37,843 tons on hand, and making the clearance since last Christmas 
no less than 160,004 tons. Makers are quoting 77s. 6d. to 82s. 
nominally for parcels of mixed Bessemer numbers net f.o.b., and 
warrant iron, which has been as low as 76s. 6d., is now at 79s, net, 
cash, buyers being at 3d. to 6d. perton. The future of the pig 
iron trade depends largely on the coal question. If prices are 
- en as at present it is felt that the demand for iron will fall 
off, 

Tron ore is still in very brisk request, and the supply is still short 
of the demand ; 17s, 6d. is the quotation for good average qualities, 
net at mines. A full business is still being done in Spanish and 
other foreign ores. 

Steel makers are all very busily employed in every department 
with one exception, that being the steel-plate department. Orders 
are plentiful for steel rails of all classes, and it is anticipated a still 
fuller demand will arise when the South African war is over. In 
the meantime makers are well a No improvement is 
expected in the steel-plate trade until prices are cheaper, and this 
is not possible until a owe supply of fuel is available. There 
is a good general business being done in the steel trade. 

Shipbuilders and marine engineers are exceedingly well em- 
ployed, but are not well off in the way of orders to follow those 
now engaging attention. There is every prospect, however, of 
good orders. Coal and coke remain firm, and prices are steady. 

During the past week the shipping ie has only been 
moderately busy. The shipments of iron represented 11,233 tons, 
and steel 7936 tons, This compares with 15,683 tons of iron, and 
14,226 tons of steel, being a decline in iron of 4410 tons, and in 
steel a falling off of 6290 tons. The shipments this year repre- 
sent 541,428 tons of iron, and 330,074 tons of steel. This com- 
pares with 414,043 tons of iron, and 405,647 tons of steel, an in- 
— in iron of 127,385 tons, and in steel a falling off of 75,074 

ns, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A DECLINE of a + ton in house coal, which was made b: 
several owners and merchants a few days ago, has not been general. 
It appears at the time of writing, with the bright and somewhat 
cold weather following warm summer-like intervals, as if quota- 
tions would be maintained at their present figures throughout the 
winter ; in fact, most classes of fuel continue to find a market, 
hence a firm attitude is not difficult to maintain, and, onthe whole, 
there is no disposition to alter values. Although the pits are 
working steadily, stocks do not accumulate, except in the lower 
grades of fuel. Merchants have no large stocks in hand, and. 
owners do not anticipate any difficulty in avoiding the one shilling 
reduction which has been conceded in several quarters, In spite of 
the premature stocking by metropolitan householders, a fair busi- 
ness is still being done with London. Quotations continue un- 
changed. Best Silkstones fetch from 15s. 6d. to 16s. 6d. per ton ; 
Barnsley house, 15s. to’ 16s. per ton ; nuts, from 14s, 6d. per ton. 
Seer instances purchases have been made on rather easier 

rms. 

For steam coal collieries trading chiefly with the Humber ports 
are being urgently pressed for deliveries, as the export season will 
soon close. ilway companies are receiving full weights under 
contract, and m ers express strong desire to have supplies 
augmented with a view to forward requirements. In spite of the 
reported weakening in the iron trade, there has been no appre- 
ciable diminution in the demand from the ironworks, Barnsley 
hards still make 16s, to 17s. per ton ; seconds, from 15s. per ton. 

Gas company managers are getting increasingly pressing for su 

lies on contract account, season there was difficulty in 

eeping the supply of gas equal to the requirements, and the 
managers are naturally anxious to avoid any difficulty in that way 
this season. Asa matter of fact, there is less gas coal brought to 
bank than the country requires; hence the anxiety to obtain 
‘stocks. Those who have to buy in the open market find they 
cannot purchase under from 16s, 6d. to 18s, 6d. per ton, which is 


considerably in excess of deliveries under contract. For engine 
fuel. the request is weaker, owing to the causes already stated, viz., 
the falling off of business in Lancashire and several of’the York- 
shire centres. Nuts are at 10s. 6d. to 11s, 6d. per ton; screened 
slack, 7s, to 9s. per ton. 

Coke is again weaker. Another blast furnace has been extin- 
guished in North Lincolnshire, and many ovens closed in con- 
sequence, the supply being thus reduced to about the level of the 
demand. With very‘little accumulation in stock, quotations have 
not been changed. The bulk of the coke is sold on contract 
account, but where speculators have found themselves with heavy 
stocks they have to realise at a loss. Ordinary coke fetches 
from 18s, to 20s, ton, washed coke from 21s. per ton. 

In the iron and steel trades, there is distinct decline. In steel 
the falling off is mainly in crucible qualities, more ially in 
the higher grades, In mer, Siemens, and kin steels 
there are few orders coming to hand. Several of our manufac- 
turers who have been enjoying excellent business since. the 
beginning of the trade revival now report that they have not 
sufficient work to keep their hands employed. by renee how- 
ever, work is fairly good, although it is not coming forw to an 
extent sufficient to take the place of the orders in course of com- 
pletion. As is usual in a downward market, consumers are holding 
their hands in the hope of getting easier terms, buying | from 
hand to mouth, which has, of course, a depressing result. akers 
state that there is not much likelihood of prices going lower this 
year. Bessemer in its minimum quotation of £10 per ton has 
practically been unaltered for six months, The fall in hematite, 
although considerable, has been made up by the increased cost of 
fuel. Hematite irons would have been much higher had it not 
been for the large deliveries from foreign sources of supply, more 
especially from Spain. Spain, in fact, is the most important 
market for hematites, about one half of British requirements 
coming from that country. 

Sheffield manufacturers who find Germany a good market, 
particularly in tool steel, are much concerned about a pore in 
official quarters at Berlin to raise the tariff on Sheffield tool steel 
sent to that country. At present the duty is sufficiently heavy to 
give the German steel producers considerable advantage, but if, as 
proposed, it should be increased by several times the existing 
amount, the action would practically close the German market 
against Sheffield steel manufacturers, 

Business with the United States is not likely to change for the 
better until after the Presidential election. Once that is over, it is 
hoped that there will be considerable improvement. Several of 
our local houses complain of difficulties which are being thrown 
in their way by the American authorities, Manufacturers who make 
direct shippings to the States have been required to give informa- 
tion disclosing the precise cost of producing any article selected 
from the invoice. As the giving of this information would at once 
disclose the profit on the article, manufacturers have refused to 
comply with the request. That request was also accompanied by 
another, that the manufacturers should make an affadavit, for 
which a heavy fee was demanded. Manufacturers have also 
refused to pay the fee. A sub-committee of the Chamber of Com- 
merce has been appointed to deal with the question, and it tran- 
spires, so far as their inquiries have extended, that Sheffield is the 
only consulate where these conditions are made. The matter is 
to be brought before Major Church Howe, the new American 
Consul, and a satisfactory solution of the difficulty is expected. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

IN the early part of the week there was a check to the down- 
ward movement in prices, and the market assumed a more satis- 
factory tone, while consumers showed more disposition to buy, 
especially as some of them are known to be getting very short of 
iron. Unfortunately, however, the improvement was not main- 
tained, for on Wednesday warrants lost all they had gained in the 

revious two days, and Cleveland warrants were reduced to figures 

low anything that has previously ruled this year, and from Cane 
1s, per ton dearer than Seotch, as they were last week, they have 
dropped until they are 2s, cheaper. They are under 65s. per ton, 
whereas buyers less than three months ago had to pay 71s. for 
them. The market is now so unsettled that it has become impos- 
sible to forecast its course from day to day. Holders of Cleveland 
warrants on Wednesday were prepared to take 65s. cash for them, 
but ee asking for prompt f.o.b. deliveries of their 
No. 3 Cleveland pig iron 67s., which, of course, buyers would not 
pay, though earlier in the week they made no difficulty about pay- 
ing it. No. 1 has been quoted at 68s, 9d.; No. 4 foundry at 64s.; 
rey forge at 62s, 6d.; mottled at 62s. 3d.; and white at 62s.; and 
it may be reported that there is not so much pressure to sell the 
lower qualities as has been the case for some weeks past. 

The hematite pig iron trade is certainly less satisfactory than 
that of ordinary Cleveland iron ; prices have lately fallen off a good 
deal more quickly. For along time after the value of Cleveland 
iron began to decline the quotations for hematite were upheld, but 
within the last month there has been a quick fall, and the con- 
sequence is that while ordinary Cleveland iron has dropped 4s, in 
about three months, hematite iron has fallen 6s. to 7s, in little 
more than a month, there being the keen competition of second 
hands to withstand, This, however, would not have been the case 
if German buyers had carried out their arrangements to take the 
iron they had ordered from merchants. This has counteracted 
the good influences that might have resulted from the blowing out 
of furnaces here and on the West Coast. In this district hematite 
furnaces have been blown out by Bolckow, Vaughan, and Co., and 
Sir B. Samuelson and Co., Middlesbrough, and besides these 
Palmer’s Shipbuilding and Iron Company, Jarrow-on-Tyne, and 
the Seaton Carew Iron Company have each a furnace temporarily 
inoperative on account of repairs, Yet the pressure among second 
hands to sell has been very considerable, and some of them have 
sold mixed numbers this week at 80s. per ton for early delivery. 
Makers quote 81s. to 81s. 6d., and have in some cases been 
able to realise even the highest rate named. Nevertheless it is 
believed that some of them would not refuse 80s. for next year’s 
delivery, but no one cares to tempt them by offering it. 

Rubio ore is declining in price as freights are becoming easier, 
and 20s. per ton for next year’s delivery on the Tees would not be 
refusecdh There is now no difficulty in getting steamers, as on 
account of the early closing of the Baltic season and the quieten- 
ing of the Black Sea trade, plenty of vessels are on offer, and the 
rate from Bilbao to the Tees or Tyne has declined from 8s, 3d. to 
7s. 6d. The price of Rubio, which was recently at 21s. 9d. 
delivered, is down to 20s, for next year’s delivery. Ironmasters’ 
casts will also be reduced by the fall in the price of coke. Only a 
short time ago they had to pay 29s. per ton delivered for medium 
quality coke, now they can buy at to 24s., and consumers ex- 
pect to see the value down to before the end of the year. The 
coke market undoubtedly is extremely weak, ly Comes so 
many furnaces have been put out pong Rene few weeks in 
various parts of the country, and partly use the shipping re- 
quirements have fallen off, consumption having been appreciably 
curtailed in consequence, 

The exports of pig iron from the Cleveland district this month 
do not come up to expectations, the deliveries to Scotland being 
distinctly disappointing. The total shipments to tho 24th were 

1,035 tons, as compared with 71,319 tons last month, and 90,371 
tons in October last year. The stock of Cleveland pig iron in 
Connal’s warrant stores on the 24th was 14,075 tons, an increase 
for the month of 2820 tons—a record which is not satisfactory at 
this time of the year. The stock of hematite pig iron in the 
stores is only 555 tons, a quantity which has remained unchanged 
since July 16th. 

Two private companies in this district are about to transfer their 
works to public limited liability companies, and outside investors 


will be asked to subscribe for the shares. The Redcar Ironworks 
of Walker, Maynard, and Co. are to pass into the hands of a com- 
pany promoted by Sir Christopher Furness, and the same ona 4 
will purchase the adjoining Coatham Ironworks and the Kil- 
tonthorpe Ironstone Mines, Redcar Ironworks, which were 
established in 1875, consist of four blast f all in operation, 
and producing ordinary Cleveland pig iron, which is largely sent 
abroad, particularly to Japan. These works are among the very 
few left that still have the old cast iron pipe stoves for the hot 
blast, and the quality of pig iron made is reckoned somewhat 
superior to the regular Cleveland pig iron. The Kiltonthorpe 
Ironstone Mines, near Skilton, in Cleveland, were acquired and 
re-opened some three years ago by Walker, May , and Co, 
The Coatham Ironworks, started in 1873, consist of two blast 
furnaces, which have been idle since 1886, The prospectus of the 
new company is expected shortly. 

The other conversion is that of Warner and Co., who have a pi 
iron refinery at Cargo Fleet. The business was established in 187 
by Mr. ‘Artver Warner, on a site now included in the extension of 
the Middlesbrough Docks, In 1898 the works were removed close 
to North Ormesby, 6} acres of land being acquired for the purpose, 
and four furnaces were erected. The refined iron, known as the 
“Tiger” brand, is used for engineers’ castings, malleable iron 
castings, and crucible steel, and is a speciality. The prospectus 
will be issued this week. 

C. E. Muller and Co., Middlesbrough, are introducing as a sub- 
stitute for the puddlers’ tap required by basic pig iron makers, 
and also in basic open-h2arth steel furnaces, the phosphoric lime- 
stone—craies phosphatées—from the Somme district in the North 
of France. It has been tried with great success in Germany and 
Belgium, and now that puddlers’ tap is getting so scarce and dear, 
such a substitute is attracting considerable attention among basic 
iron and steel makers. Little puddlers’ ta 
the finished ironworks, and the large stores which could be got 
from the waste heaps at such works are now almost exhausted. 

The manufactured iron and steel industries in this district are 
still well employed, and the reductions that are reported almost 
every weck in one or other of the competing districts are practi- 
cally ignored by producers here, as are also the- rumours about 
American competition. The manufacturers in this district hold 
that it will be time enough to reduce their prices when they are 
compelled to seek for orders, and consequently oa are considir- 
ably above other districts in their quotations. Naturally ordcrs 
come very slowly to hand, but most producers have what will } e>p 
their mills going for the rest of this year. The only reductions 
that have been made this week have been that steel boiler plates 
have been lowered to £9 15s., and iron ship and girder rivets 
to £11 5s. The South Durham Steel and Iron Company, 
Limited, are putting down at their Stockton Malleable 
Ironworks a complete plant for the manufacture of steel and iron 
tubes for gas, water, and steam; hollow shafting ; trolley and 
telegraph poles, &c., by the Perrins process. 

The Aysdalegate Estate, near Skelton, in Cleveland-—273 acres 
in extent—with the ironstone thereunder, was on Tuesday offered 
for sale by auction at Middlesbrough. The main seam of Cleve- 
land ironstone is at a depth of 50 fathoms, and to it shafts 13}ft. 
and 10ft. diameter were sunk by the late Mr. William Barning- 
ham, who also erected engine-house, engine, and other plant for 
raising the stone, and he opened out. workings to the extent of 
nearly 200 yards. Altogether it is estimated that the seam will 
yield 4% million tons of ironstone. The bidding commenced at 
£10,000, and closed at £16,500, but as this did not reach the 
reserve, the property was withdrawn. 

At Pease and Partners’ Lingdale Ironstone Mines in Cleve- 
land, Worth, Mackenzie, and Co., Limited, of Stockton -on - 
Tees, have recently erected a triple-expansion pumping engine, 
which on a consumption of only two tons of coal per week is doing 
the work which previously was done by an engine consuming seven- 
teen tons of coal weekly. 

The North-East Coast Institution of Engineers and Shipbuilders 
will hold their annual meeting at Newcastle-on-Tyne to-morrow— 
Saturday—and will, in the afternoon, visit the shipyard of C. 8. 
Swan and Hunter, and also the works of the Wallsend Slipway and 
——_ Company at Wallsend. 

e coal trade is generally easier, only the gas coal branch main- 
taining its position. The near approach of the termination of the 
Baltic shipping season is accountable for this: slackening, but as 
far as regards prices, there is nothing in the coal trade ag rma | 
the weakness that is reported in the coke prices. The Miners 
Federation of Great Britain are holding their annual conference 
at Saltburn this week, about sixty delegates attending. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a little more doing in the Glasgow pig iron 
market this week, although there is still much room for improve- 
ment. The demand for warrants has been somewhat more active, 
and as these are scarce prices have gone higher. Business has 
been done in Scotch warrants from 66s. 6d. to 67s. 6d. cash, and 
67s. 2d. to 67s. 6d. one month. Sales have also been effected at 
66s. 9d. for delivery in fourteen days, and 67s. 1d. from eight up to 
twenty-five days. There has been a small business in Cleveland 
warrants at 66s. 9d. for delivery in from — to twenty-one 
days. Cumberland hematite has sold at 78s. for delivery in from 
eight to twenty-four days. The hematite section of the market 
has been firmer on reports of furnaces being blown out in West 
Cumberland and Barrow districts. 

The business in Scotch hematite pig has been limited, but 
reports with reference to the placing of Government and other 
orders, which will require considerable quantities of steel, have 
induced a little more inquiry in the last few days. Merchants 
still quote 84s. per ton for Scotch hematite for delivery in railway 
trucks at the steel works, 

The prices of DS brands of makers’ iron are pretty well 
maintained.—G.M.B., f.o.b. at Glasgow, No. 1 is quoted 67s. 6d.; 
No, 3, 67s.; Govan, No. 1, 69s.; No. 3, 68s, 6d.; Carnbroe, No. 1, 
78s. 6d.; No. 3, 70s. 6d.; Clyde, No. 1, 81s, 6d.; No. 3, 71s.; 
Gartsherrie, No. 1, 82s.; No. 3, 72s.; Calder, No. 1, 82s, 6d.; No. 3, 
72s. 6d.; Summerlee, No. 1, not quoted ; No. 3, 72s.; Coltness, 
No. 1, 88s.; No. 3, 72s. 6d.; Glengarnock at Ardrossan, No. 1, 
81s.; No. 3, 70s. 6d.; Eglinton at Ardrossan or Troon, and Dal- 
mellington at Ayr, Nos. 1, 72s.; Nos. 3, 70s.; Shotts at Leith, 
No. 1, 86s.; No. 3, 72s. 6d.; Carron at Grangemouth, No. 1, 
not quoted ; No. 3, 72s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amount3d to 6838 tons, compared with 5497 tons in the correspond- 
ing week of last year. 

ere is no change in the output of pig iron in the aggregate, 
but one furnace has heen shifted from ordinary to hematite, 
There are now thirty-eight furnaces making hematite, thirty-seven 
ordinary, and six basic iron, the total of eighty-one thus in 
— in Scotland comparing with eighty-three at this time 
last year. 

The engineering and ironfoundry branches have, as a whole, fair 
orders on hand, and some firms are particularly busy. A good 
deal of Government work is under execution in the Glasgow 
district for shipment to South Africa. Among this may be noted 
orders for huts with corrugated iron roofing, which are to be used 
by the soldiers to be left in charge of the disturbed districts of 
the Transvaal and Orange River Colony. These huts are being 
made with unusual despatch, and are to be shipped to the Cape 
without delay. 

The locomotive engineering trade, which has been well 
employed for a long time, has been fortunate in securing a large 
succession of orders, Neilson, Reid, and Co., of Glasgow, are 
reported to have booked thirty engines and tenders for the Indian 
State roar Pwd for the Great Central Railway, and sixty for 
the Midland Railway Company. Dubs and Co., of the Glasgow 
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Locomotive Works, have received an order to build sixty-five 
ome for the Natal Government Railways. Sharpe, Stewart, 
and Co., of the Atlas Works, G w, have orders for ten ee 
and tenders for the Great Central Railway, twenty for the Midland 
Railway, and five for another company. 

Rumours have been current for some time that we were about 
to have something like a deluge of iron and steel goods from 
America. Considerable doubt has —— been entertained as to 
the possibility of maintaining anything like a steady trade of this 
description. Within the last few days attention has been called to 
this on by the arrival in the Clyde of considerable amounts of 
material by the regular liners, and in addition to this a specially 
chartered steamer has arrived from Philadelphia with heavy 

Is of goods. The name of the vessel is the Chatfield, and 

fore coming to the Clyde she is reported to have landed a 

uantity of steel at Belfast. Her cargo for Glasgow embraced 
3000 tons of steel scrap and 670 of other material, including 
527 tons of steel rounds, 90 tons of angles and tees, and 14 tons of 
steel flats. The Anchor liner Ethiopia, which arrived a few days 
ago from New York, brought 460 tons of billets and slabs. It 
must be confessed that these are fairly substantial ae and it 
will be interesting to note to what extent this import trade will be 
kept up in the future, The home product is being cheapened, as 
a result of the competition now going on, and lower prices for fuel, 
which may now almost be regarded as a certainty, will help the 
home manufacturer to maintain his position. 

The easier tendency noticed in the last week or two in the coal 
trade not only continues, but has become accentuated. There is a 
very remarkable falling away in the demand for coals for export. 
The aggregate shipments from Scottish ports in the past week 
show a decrease of about 20,000 tons, compared with those of the 


preceding week. 


Prices have naturally been declining, but the market is 
irregular. Main cval is quoted, f.o.b. at G w harbour, 14s, to 
15s.; ell, 15s. 3d. to 16s.; steam, 15s. 6d. to 16s, 6d.; and splint, 
16s, to 16s. 6d, per ton. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE prospects of the steam coal trade are distinctly better, and 
those who note quotations at 24s, 6d., following so soon after the 
publication of prices at 26s, to 28s., and inferred that a slump was 
probable, will soon be undeceived. It was possible last week to 
get a rebate for prompt shipment, but prices for future deliveries 
were firm, the fact being well understood that coalowners were 
fully sold over November. There is, too, a hardening going on in 
house coal, and little is selling under 25s. to 26s. best. The 
bubonic scare is now allayed, and French tonnage is coming in 
more freely. Cardiff shipments on several days have been large. 
On the 18th 7000 tons went to Port Arthur, 4000 tons to 
Palmas, 6000 tons to Port Said, and three cargoes to French ports 
with 5000 tons. On the 19th 10,000 tons to Genoa, which is now 
a very large and steady buyer ; 6000 tons to a de Verde, and 
5600 tons to Rio. I have noticed of late a steady increase of large 
shipments from N overt Mon. On one day last week 7000 tons 
went to Alexandria, 3650 tons to Genoa, and 2130 tons to Lisbon. 
This in addition to large exports of semi-bituminous Monmouth- 
shire coal from Cardiff, at which port several leading firms—five, 1 
believe—are largely engaged in this trade. Swansea also is 
handling bigger cargoes, and last week despatched a total of 
52,196 tons, The total to France was 28,408 tons, Russia figured 
for 1850 tons ; San Francisco, which is a large importer of Swansea 
coals, 1900 tons; United States, 3157 tons; and Germany and 
Italy for good tonnages. Swansea port indicated in all respects an 
active condition, the trade showing an increase of 10, tons, 
—< with that of the corresponding week last year. 

e latest coal quotations, Cardiff, are as follows:—Best steam 
coal, 24s, to 26s.; seconds, 22s. to 22s, 6d.; ordinary seconds from 
2ls.; drys, 21s, to 22s.; best smail, 12s. 6d. to 13s,.; seconds, 
lls. 6d. to lls, 9d.; and inferior sorts from 10s. to 11s.; best 
Monmouthshire, 22s. to 22s, 6d.; seconds, 19s. to 19s, 3d.; best 
households, 25s, to 26s.; No. 3 Rhondda, 20s. to 21s.; brush, 17s. 
to 18s.; small, 16s, to 16s. 6d.; No. 2 Rhondda, 18s. to 18s. 6d.; 
through and through, 15s, to 15s, 3d.; small, 11s. to 12s, 

Swansea prices :—Anthracite, 28s. to 28s, 6d.; seconds, 25s. to 
25s. 6d.; best large, 23s. to 23s. 6d.; red vein, 19s, to 19s. 6d.; 
rubbly culm, lls. to 11s. 6d.; steam coal, 22s. to 24s.; seconds, 
17s. 6d. to 20s.; bunkers, 15s. to 16s.; small, 12s.; bituminous, No. 2 
Rhondda, 17s. 9d. to 18s. 9d.; through 14s. 6d. to 15s.; small, 
lls, 9d. to 12s. 6d., all 24 Osag cent. cash, 30 days, f.o.b., Swansea ; 

tent fuel, 21s, 6d. to 22s. Cardiff prices: 22s, to 23s. coke; 

urnace, 29s. to 30s.; foundry, 40s. to 42s. Cardiff quotations: 
furnace, 32s. to 33s.; special foundry, 38s. to 40s.; demand for 
— slackening. Pitwood, 21s. 6d.; Cardiff prices, 19s. to 20s., 
rmer, 

Sir W. T. Lewis has accepted the position of president of the 
Federated Institute of Mining Engineers, 

Patent fuel continues in full demand at the ports of Swansea, 
Cardiff, and Newport, and during the week some notable ship- 
ments have been made, 1600 tons going to Rio Grande from 
Cardiff ; 2750 tons, amongst other cargoes, to Leghorn from 
Swansea. Last week contracts were placed in Swansea for 50,000 
tons by La Société Commerciale de Appretements of France and 

ents of the French Government. Prices have not transpired. 

e delivery extends over twelve months, and will be carried out 
by the Craigiola Company. 

Barry is not the only dock which has met with a misfortune. 
This week an accident happened to the new dock at Llanelly. The 
contractor finished a few days ago, and the opening was being 
arranged when, on Monday, part of the wall fell inwards. I am 
glad to learn that it is not serious, and will soon be repaired. The 
cost of the dock totals £144,000. 

On ’Change, Swansea, mid-week, attendance was marked, buyers 
from London, Liverpool, and Birmingham, were amongst the ordinary 
frequenters. Business was not animated, but it was understood 
that an improvement might set in if makers would see what could 
be done in lowering prices to meet requirements, though it was 
thoroughly understood that this could only be done by appreciable 
reduction in iron and steel, in coal and coke. 

In Scotch pig iron prices have improved 9d. per ton ; Middles- 
brough was not quoted this week. Latest prices: Glasgow war- 
rants, 67s. 4d. and 67s. 44d., cash ; hematite warrants, 78s.; Welsh 
hematite, 80s.; Welsh bars, £8 15s. to £8 17s. 6d.; sheet iron, 
£8 7s, 6d. to £9; steel sheets, £9 to £9 2s, 6d. Bessemer and 
Siemens steel and tin-plate bars nominal. 

are a Bessemer steel cokes, 14s, to 14s, 3d.; Siemens, 
lds, 3d. to 14s. 6d.; ternes, per double box, 28s. to 29s. 6d.; best 
charcoal, 14s, 9d. to 15s, Big sheets, finished black plate, Canadas, 
remain nominal. Block tin, £130 10s. to £126 ; spelter, £19 ; lead, 
£17 12s, 6d. Copper: Chili bars, £72 5s. to £72 17s. 6d. Iron 
ores, 20s, and 21s. Cardiff and Newport prices: Tafna, 19s.; 
Rubio, 19s, to 19s, 3d., c.i.f. 

In addition to the American steel consignment, two ‘oes of 
rails and sleepers have been received from Harrington at Cardiff, 
and a large cargoof pig iron from Barrow at Newport. 

Mid-week I saw an exceedingly large accumulation of steel at 
several of the Bessemer works on the hills for the tin-plate works 
in the West, a good evidence that American supplies had not 
altogether blocked the current of trade from the Welsh works. 
In the Swansea Valley there are complaints of lessened make of 
steel, and many furnaces are idle. An unfortunate breakage of 
the bar-cutting machine at the Morriston Works interfered with 
the mills badly, but at the Beaufort three additional mills have 
been in steady operation. Duffryn are in full work, and at 
Cwmfelin thirteen mills are busy. At Cwmtwla eight are working, 
and good average business is doing at the Worcester Forest, 
Pontardawe, and Clydach. 


Tin-plate shipments larger than make, and stocks lower. Trade 
is rather quiet; and chietly for prompt delivery. 

More shipments of American steel came to hand last week. 
One was in the form of 610 tons of steel billets from Baltimore 
a to Newport; another, 2000 tons steel plates consigned to 

wansea, 

I was discussing the subject of American steel imports to 
Wales this week with an ironworker, and was assured, that — 
some little upset was probable, there need be no fear of the 
ruinous results some men expected to Welsh ironworkers. ‘‘ The 
cannot,” he remarked, ‘‘ compete in quality, and so long as We 
ironmasters can turn out the class of steel they are doing, they will 
certainly command the best trade.” ‘‘ We find,” he added, ‘‘ that 
the American steel is too brittle. They must get Welsh coal and 
Welsh coke to beat us. Their prices are low, but the material is 
commoner. Last year one of the Welsh railways ordered five 
locomotives from the States, and on receipt of one the rest were 
countermanded.” I cannot vouch for my informant’s ——s as 

ards the locomotive, but in respect of the quality of steel he 
evidently knew what he was speaking about. 

The Vulcan Ironworks, Leominster, are to be brought to the 
hammer next week. An important project is now before the 
Alexandra Dock Management, Newport. This is the proposed 
new entrance to the dock near the mouth of the Ebbw. e pro- 
ject is in the hands of Sir J. Woolfe Barry, and I understand that 
the engineers have already taken soundings, and obtained a good 
foundation. 

An important extension of docks at Swansea, entailing a con- 
siderable outlay, is also now in its initiatory stages. Swansea has 
in front of ita tera in the fuller development of the great 
field of anthracite extending into Carmarthenshire and Pembroke- 
shire and through Llanelly, and probably Fishguard may make 
spirited efforts to secure their share of the future output. Swansea, 
with ampler dock conveniences and good railway arrangements, 
must command a great portion. It is yet early to speculate upon 
the resources of the coalfield, which is to afford almost inexhaust- 
ible yield when the steam coal seams are run out; but it is useless 
to ignore the fact that the pure and unquestioned four-feet: steam 
coals are running short in some collieries, 

A proposal has been made to establish a mining department at 
the University College, Bangor, following the initiative of South 
Wales. It came out, at a meeting held week at Rhyl in sup- 

rt of this laudable scheme, that in the mines and quarries of 

orth Wales 36,000 persons are now employed, producing an out- 
put of 6,000,000 tons of minerals and 3,000,000 tons of coal. One 
of the speakers at the meeting emphasised the necessity of prac- 
tical and scientific instruction, and another pointed out that the 
expense of attending courses of lectures and classes at the Cardiff 
University College prevented a large number of men from com- 
pleting their education. A mining department, it was generally 
admitted, would at Bangor be of great public utility, and at the 
close of the meeting it was resolved to help by providing funds, 
pope being required for buildings, with an annual increase of 


At an extraordinary meeting of the Cardiff Railway Company, 
held in London last week, Mr. Pitman presiding, Sir W. T. to 
roposed that in exercise of the powers conferred by the Bute 
Act of 1894, 2000 ordinary shares of £100 should be created 
and issued, with full power vested in the directors to carry this 
out = they thought fit. This was seconded by Mr. Guim, and 
carried. 
The presentation of asection of an original 361b. T rail from the 
Camden and Amboy Railway to Mr. Carnegie, in recognition of his 
ift of £10,000 towards a new building to Stevens’ Institute of 
‘echnology in Hoboken, New Jersey, was of great interest to Wales. 
The rails used on the line in question were rolled at the Dowlais 
Works in 1831, and were the first T rails designed or made, 
although the — rails—produced in France several years 
later—are generally regarded as the earliest. The T rails were 
designed by Robert L. Steven, who was sent to England to get 
them made, there being no mill in America at that time capable 
of doing the work. At first no one would attempt it, and it was 
only after repeated failures Mr. Guest, Dowlais Works, was 
induced to try. Even he would not undertake to roll a 36 Ib. rail 
unless guarantees were given against damage to the machinery. 
When successfully made the next difficulty was in shipment, which 
was done by sending a few tons in various vessels, the cargo being 
regarded as perilous. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


For all descriptions of iron and steel demand continues only 
slow,.and stocks in to accumulate at many works. Pig iron 
and malleable iron have been in very moderate request upon the 
week, and the general condition of the various iron trades is 
decidedly unfavourable, pointing rather to a lessening activity than 
toareturn of the briskness that prevailed a few months ago, The 
weakness in the hardware business is very marked, and has even 
been increasing, and the position of prices is exceedingly depressed 
in consequence. The Silesian rolling mills have reduced bars on 
M. 180 to M. 185 p.t. free place of consumption, but the effect 
has not been at all what was expected, for consumers are holding 
off just as much as ever, waiting, most likely, until they are sure 
that prices are as low as they are likely to be. The works find 
much difficulty in securing foreign contracts, competition being 
keener than it has been for a long time. Only to Poiand and to 
Russia a comparatively good export trade has been done from 
Silesia, and there was even a slight improvement noticeable against 
last month. The prices for plates and sheets have been just a 
trifle less weak than formerly, and the heavier sorts of plates Lave 
been in somewhat better request during the past week. The steel 
works are, on the whole, well engaged, having secured a fair 
amount of orders lately, and the machine and wagon-building 
industries are briskly occupied, fresh contracts coming in quite 
freely in this department of the iron trade, and prospects for em- 
ployment in the immediate future are decidedly bright, no less 
than 417 locomotives having recently been orde: ore Prussian 
State Railway Administration for 1901; 57 are to be express 
locomotives, 88 ordinary locomotives, 236 goods train locomotives, 
and 36 siding locomotives, 

All sorts of coal remain in very strong request, but consumers 
find it a little less difficult to get supplies now, as the iron and 
steel works do not purchase so freely as in early autumn, and, 
besides, the number of men has been increasing at the collieries 
lately ; some iron-producing establishments have already been 
compelled to reduce their working staff in consequence of a want 
of fresh contracts, and a good many colliers that had left the pits 
in summer to turn agricultural labourers are only too glad to 
return to the pits again, and so production of coal in the present 
quarter is sure to exceed that of the previous month. 

In Austria-Hungary dealers as well as consumers are again 
holding back with their orders as much as they did a few months 
ago, and the slight and most welcome improvement that had 
recently been felt in most branches of the iron trade has changed 
into a very general quietness. The tone of the market is decidedly 
inclined to dulness, the business transacted upon the week having 
been of the most limited description. 

In the coal trade of Austria-Hungary the strong tone of previous 
months is still maintained. For engine fuel as well as for house-fire 
coal a os demand comes in, with prices firm at full list rates. 
Coke is hardly obtainable. 

Very little animation is shown on the Belgian iron market, 
busi tr tions upon the week having been extremely 
limited. Both inland and foreign demand for all sorts of iron and 
steel continues slow, consumers being very chary about buying 
beyond what they need for immediate use, and as competition is 
becoming keener from week to week, the condition of prices has, 


naturally, been anything but strong. An almost total absence of 
foreign orders has caused the prices for bars and girders to go 
down on 165f. p.t., against 180f. p.t. that-was quoted only a few 
weeks ago. In the Hainault the ironworks, as a rule, do not work 
more than four days per week, and output during the last two 
quarters of the present year will be considerably lower than for the 
same period last year. : 

A good and healthy business is still being done in all sorts of 
coal in Belgium; only here and there prices have been tending 
rather in favour of the buyers, the pits having shown a willingness 
to slightly reduce their quotations in cases where orders for iron- 
works were in question. Some coalowners are even stated to have 

to grant a reduction of 3f. p.t. to the rolling mills for fresh 
contracts, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal remains about the same as last week. ‘There isa 
fair amount of tonnage on hand. House coal is quiet, owing to 
the want of sailing vessels, but prices are firm. Exports for week 
ending October were :—Coal, foreign, 58,444 tons ; coast- 
wise, 14,699 tons. Imports for week ending October 23rd were :— 
Iron ore, 5750 tons ; pig iron, 1460 tons ; steel billets, 1140 tons ; 
old rails, 160 tons; pitwood, 2840 loads, 

Coal: Best steam, 21s. 6d. to 22s.; seconds, 19s.; house coal, 
best, 22s.; dock screenings, 12s. 6d.; colliery small, 10s. to 11s, 
Pig iron: Scotch warrants, 67s. 5d.; hematite warrants, 77s. 104d., 
f.o.b, Cumberland ; Middlesbrough, No. 3, 66s. 6d. prompt. Iron 
ore: Rubio, 18s. 6d.; Tafna, 19s. Steel: Rails, heavy sections, 
£7 to £7 2s. 6d.; light ditto, £8 2s. 6d. to Fe 17s. 6d., f.o.b. 
Tin-plates: Bessemer steel, coke, 14s.; Siemens (coke finish), 
14s, 3d., nominal. Pitwood : 19s, 6d. to 20s. London Exchange 
a sg : Copper, £71 17s. 6d.; Straits tin, £128 5s. Freights: 

yo 


A New Automatic RirLe.—Experiments have been carried out 
in Sweden with a new rifle, which is said to possess all the qualities 
which can be desired—being practical and simple in construction. 
The rifle resembles the Mauser in appearance, having the same 
calibre. When the magazine is filled with rounds each one is 

automatically into the firing chamber after each shot, 
without the necessity of any action at the breech on the = of 
the firer. The magazine once charged, the soldier has nothing to 
do but to aira and fire until it is empty. The recoil is said to be 
less than in other rifles, because part of the energy of the recoil 
is utilised to reload the weapon. 


SxcuLoriA Bronze.—This is the invention of Mr. C. Hengst, 
of Gossage-road, Plumstead, who defies discovery of its special 
ingredients. It is made in two varieties, one being known as 
bearing or anti-friction bronze, and the other as malleable bronze, 
The prominent feature of the bearing bronze is its resistance to 
crushing, an important factor in any metal employed for bearings, 
for which purpose it has been in use for several years with ex- 
cellent results, According to the certificate of Professor Good- 
man, of the Yorkshire Engineering College, Leeds, its crushing 
load is 49°02 tons per square inch, whilst its resistance to crushing 
is also certified by Mr. Harry Stanger, of the Broacway Testing 
Works, Westminster, to be 42°97 tons per square inch. It is 
stated that, owing to the composition of this bronze, it is self- 
lubricating. Szculoria malleable bronze is adapted for purposes 
for which the bearing bronze is unsuited. It is made in three 

rades, namely, for castings or forgings, for hydraulic work, and 
‘or propeller blades, rails, bars, and angles. These varieties of 
malleable bronze have been tested for tensile strength by David 
Kirkaldy and Son, of Southwark-street, and by Mr. Stanger, with 
results ranging from 27°1 tons to 41°22 tons per square inch, 
tensile strain. They have also been tested for bending by Mr. 
Stanger, whose certificate shows that the breaking load of a bar 
1'012in. in diameter was 6°90 tons. The malleable bronze is stated 
to have given every satisfaction in vse. 


COLLIERY DEVELOPMENT NEAR SHEFFIELD.—The Earl of Jersey 
and Colonel Boughey, C.S.I., Commissioners of the Board of 
Trade, sat a few days ago in Sheffield to inquire into an Ms pene 
tion made by Alderman T. R. Gainsford, Mr. C. E. Jeffcock, and 
Mr. Arthur Wightman, all of Sheffield, for an order to authorise 
the construction of the Wales and Laughten Light Railway. The 
line will be about six miles in length. While its promotion is 
advocated for the development of the important agricultural 
locality through which it will pass, it has an interest beyond that 
purpose, as it is intended to serve extensive new coalfields about 
to be opened out in the district. It was mentioned the other day 
that the Sheepbridge Coal Company had decided to set apart the 
sum of £50, out of its profits for the year with a view to 
meeting one-half of the expenditure it was expected would fall 
upon it in the opening out of a new coalfield at Dinnington. In 
this undertaking it has joined the Sheffield Coal Company, of 
which Mr. Gainsford and Mr. Jeffcock are directors. It is 
expected that the new coalfield will ultimately have an output of 
600,000 tons of coal per annum, and that a population exceedi 
10,000 may have to be brought into the district in order to wo 
the mines. The Great Central and Midland companies pass 
through the valley, but they do not touch the country which will 
be opened out by the proposed light railway, which would com- 
mence at a junction with the Great Central a little over a mile on 
the west side of Kiveton Park Station, and extend through the 

rishes of Wales and Todwick, North and South Anston, and 

innington, to within a short distance of the picturesque and 
historically - interesting church of Laughten-en-le-Morthen, or, 
as the natives call it, ‘‘ Lighten-in-the-Morning.” The line will also 
have a connection with the Midland Company at a point near the 
eastern outlet of the tunnel at a place called Norwood. The rail- 
way will therefore feed both railway companies, a single line, 
instead of two branch lines, thus effecting the objects aimed at. 
The scheme, it will be observed, is an independent project. It 
is anticipated that, in addition to bringing the agricultural pro- 
duce into touch with the more populous centres of consumption, 
and conveying the coal when it is won to the two railway com- 
panies, it may also afford a means of public passenger traffic for 
the district. Indeed, Lord Jersey strongly urged that the light 
railway should be utilised in this way as well as for mineral and 
agricultural traffic. Mr. C. E. Rhodes, mining engineer, is 
responsible for the plans of the line which, he stated in his 
evidence, ran through a district which sorely needed railway com- 
munication. That need would be acutely accentuated when the 
large mineral traffic from the new collieries was started. Mr. 
Rhodes believes that a very large area of good coal belonging to 
the Barnsley bed, and lying within a reasonable distance of the 
surface, was there to be worked. The applicants having proposed 
a maximum speed of thirty miles an hour, Colonel Boughey re- 
minded them that the Commissioners had never gone beyond a 
maximum of twenty-five miles an hour. Mr. Rhodes answered 
that thirty miles had been put in, as the gradients in the proposed 
construction would enable the traffic to be driven safely up to that 
speed. There was no opposition whatever to the scheme, which 
concerns several important landowning interests, including the 
Duke of Leeds and the Countess of Yarborough. It was men- 
tioned in connection with this application that the line would also 
be suitable for important quarries in the on includi 
those of Anston, from which the stone for the present Houses o' 
Parliament was obtained. There is no doubt that the line will be 
a very great advantage to an important district hitherto entirely 
unserved by railway communication. It is understood that the 
Commissioners approved the scheme, while making a strong sug- 
gestion that the railway should be made available for the accom- 
modation of the public in the way of passenger traffic. 
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ines, triple ex ion, 24in., 40in., 66in. by 18,213, Kingston- 

AMERICAN NOTES. re — 18) Ib.; constructed by, Blair and THE PATENT JOURNAL. on-Tham 
(From our own ) Co., Limited ; launch, October 23rd. trom “The Hiustvated Oficial Journal of | 12.215. Hose Vata, Wirt Thames 
New York, October 10th. OFFENRACH, steel screw steamer; built by, Patents.” 18,216, Szwina Macuinus, W. D. Webb and A. H. 


AMERICAN bankers figure out large gold im 
in the next few days. The “er 
the first half of the _prese’ 

47,809, as to 25, 879 169 
first half last year. ilver exports aggrega' 
36,405,946 dols., as com to 35,633,354 dols., 
first half last year. here is nothing to pre- 
vent gold imports but~a s increase 
abroad. Silver is moving up, and the belief 
in financial circles is that it will reach 68 before 
the momentum is exhausted, at which point 
American mines can be opened and operated ; 
but the cheapness of operating Mexican silver 
mines stands in the way. The autumn business 
in the great industries is more or less cur- 
tailed by considerations of a semi-political 
nature. The people have an_ undying 
love for silver, though not strictly in metallic 
shape. A piece of paper representing a silver 
dollar will please them as long as they know 
there is a silver dollar behind it, Another cur- 
rency agitation is brewing, and it will show itself 
in our next Session of Congress. Already the 
banks are in sight of shortage. The volume of 
business is assuming extraordinary ee 
A great deal of contracting will be done, begin- 
ning November Ist, and extending all through the 
winter, for material and supplies for next year’s 
work. Pig iron production has fallen too low 
and prices will not stay where they are on forge 
and foundry. For Bessemer there will be a drop, 
as Bessemer ore is now over twice as great as a 
year ago, for which there is no excuse except 
that production was under control, and 
buyers could not help themselves. The steel rail 
dispute hasnot beensettled, Railmakersare deter- 
mined to sandbag the railroads into paying 26 dols, 
The companies offer 22 dols. The cost of making 
a ton of rails is not far from 15 dols. Bridge 
builders are entering the busiest season they have 
had for years. All the mills have at least three 
months’ work on hand. ‘Tin mills are on again, 
and the bar and sheet mills. 

The oil developments in Southern California 
are remarkable. Companies are being formed 
almost daily, and oil-bearing territory is being 

developed. The Standard Oil Company is pur- 
suing its Eastern policy of buying out lesser com- 
Leer There were completed during Septem- 

r der. wells, with a production of 5438 barrels 

r da: 

Perey railroad terminal facilities around New 
York city are to be greatly extended through the 
joint action of the Pennsylvania Railroad and the 
New York Central Railroad. Among the projected 
improvements are a rapid transit tunnel to 
Brooklyn and the development of Long Island as 
a place of residence. A road is to be built con- 
necting all the railroads, which will erable all 
roads entering New York to reach Long Island 
and cross the river where it is only 800ft. wide 
with a cantilever bridge of a single span. 
New York, October 19th. 

The return of gold in a small way points to the 
possibility of American demands on both London 
and Berlin for considerable supplies. There are 
no present indications of stringency, and, in 
fact, none are probable ; but this is to be noted 
that there is an enormous demand for money 
throughout the country. Exchange has declined 
on account of the pressure of cotton bills. The 
gold fund of the United States amounts to 
444,608,768 dols. The national bank-note eir- 
culation has been greatly increased. Last Satur- 
day it reached 329,472,305 dols., an increase of 

000,000 dols. since January Ist. The net 
increase in live circulation is 87,000,000 dols. 
The money in circulation on J ad Ist was 25 dols. 
per — on October Ist 27 dols. This country 
is slowly being pushed in the direction of strin- 
gency, because our currency can not be much 
more increased, and the needs for currency have 
only begun. "The banks are already short of 
money, and only last week contracted their 
loans 9,000,000 dols. to be ready for emergencies. 

All our industries are prospering. Wages are 
high, employment is constant, prices for raw 
material are declining, and markets are broaden- 
ing. Railroad work is coming into view and 
enterprises continue to multi wos despite the 
narrowing margins. Political affairs are progress- 
ing nicely, The national election occurs on 
November 7th, on which day an eternal quietus 
will be given to our remaining streak of national 
insanity. After that election the old demo- 
cratic party leaders will insist on taking control 
of the party again, and restoring it to its original 
worthlessness as the champion of free trade. 
They will drop the silver issue, even though our 
mines can make money as soon as silver reaches 
68 cents per ounce. It is close to 65. We 
look for a heavy Indian and Asiatic demand, 
possibly heavy enough to carry silver to an ex- 
porting point. 

Another big steel combination has arrived this 
week in New York from Pittsburgh, and has 
settled at Battery Park, Lower Broadway, with 
all the other birds of that feather. No conclu- 
sion has been reached on steel rails. Two or 
three companies have ordered rails amounting to 
200,000 tons, the Pennsylvania Company being 
one at 150,000 tons, but with a secret under- 
standing that will not let them cost over 220 dols., 
possibly less. The effort to get 26 dols, will fail, 
although all the rail makers laugh at anyone who 
imagines so, Nevertheless it will be so. 


LAUNCHES AND TRIAL TRIPS. 


Avocat, steel screw w steamer ; built by, Wig- 
nam Richardson and Co., Limited ; to the order 
of, The Cork Steamship ‘Company ; dimensions, 
260ft. by 344ft. beam ; engines, triple-expansion ; : 
constructed by, the "ui ders; trial trip, 13th 
October ; 12 knots, 

Avon, 600-ton hopper steamer ; built by, William 
Simons and Co., Limited ; to the order of, Bristol 

Docks Board ; engines, triple expansion, two sets, 
650 horse- combined, pressure 160 1b.; 
launch, October 19th. 

CaLuisto ; built by, C. 8. Swan and Hunter ; 
to the order of, Huding and Veder, of Rotter- 
dam ; dimensions, 348ft., 45ft. 3in., 28ft. 9in.; 


rts | Wignam Richardson and Co., Limited ; to e 
order of, the Deutsch-Australische D.G.; dimen- 
sions, 390ft., beam ; engines, quadruple 
expansion, ‘ha’ need on Yarrow, Schlick, and 
Tweedy system ; constructed by, the builders ; 
launch, 23rd October. 

ALLEGHANY, steel screw steamer; built by, 
Furness, Withey, and Co., Limited ; to the order 
of, Sir Furness ; dimensions, 365ft. 
lor to carry, 9600 tons measurement ; engines, 
triple expansion, 25in., 40in., 68in. by 48in., 
pressure 180 lb. ; launch, October 23rd. 


CATALOGUES. 


John Spencer, Limited, Wednesbury.—New and 
revised edition of iron and steel tubes and tools. 

Green and Boulding, Bunhill-row, London,—Il- 
lustrated catalogue of injectors, metallic packing, 
boiler tube scrapers, &c. 

Charles Frederick Hengst, Gossage-road, Plum- 
stead, S.E.—Saeculoria, a new bronze alloy for 
bearings and malleable purposes. 

William A. Granger, Brooke-road, Stoke New- 
ington, London.—Pamphlet describing Granger's 
forced draught furnace. This system involves 
the use of a steam jet. 

J. P. Hall and Co., Oldham. Illustrated price 
list of continuous- current dynamos and motors. 
—This book is got up in good style. It is well 
bound, clearly printed, and well indexed. 


The Campbell Gas Engine Co., Limited, Halifax. 
October issue of the Campbell Gas Engine 
catalogue.—The makers draw attention to the 
fact that they have made several alterations in 
the powers and prices of their engines ; moreover, 
the whole of the designs and patterns have been 
revis 

Hathern Station Brick Company, Loughborough. 
Catalogue of terra-cotta and blue bricks. —The pro- 
ducers claim that this book is really an instruction 
book for engineers and quantity surveyors who re- 
quire information regarding the process of manu- 
facture of the material and of the commercial 
methods which have grown up with the trade. 

Templer and Ranoe, Limited, Spon-street, 
Covenrty. Illustrated catalogue of steam stop 
valves, including the “T.R.” stop valve for 
engines, the ‘‘Sterling” straightway valve for 
mains, and the ‘“‘ Tempo” combined stop and iso- 
lating valve for boilers and steam mains.—The 
illustrations, line and tone, are alike of admir- 
able quality. 

Allgemeine Elektricitiits Gesellschaft, Berlin. — 
Pamphlet commemorative of the Paris Exhibition 
and containing illustrations of this company’s own 
works, and some of the leading installations which 
they have carried out in different parts of the 
world. The scheme of ornamentation of the book 
is contrived in the modern decorative style which 
has obtained a strong footing in Germany. 

Joseph Adamson and Co., Hyde.—This is an 
illustrated booklet written by Mr. Joseph G. 
Horner, and entitled ‘‘ Electric Overhead Travel 
ling Cranes.” We understand that before they 
were convinced of the suitability and economy of 
electricity as a motive power for cranes Messrs. 
Adamson had their own works so equipped, and 
the result was so satisfactory that the —— 
the lists as makers of electric cranes. 
before us wili be found instructive to Bh Pores 
of works who are contemplating the adoption of 
electricity for a similar purpose. It is well 
illustrated, 

Bullivant and Co., Limited, Millwall, London. 
Catalogue of steel ropes, appliances, and rope- 
ways.—This handsome book is sub-divided into 
three sections, Marine, Hauling and Hoisting, 
and Wire Ropeways; and each division has its 
own complete index. The third section on wire 
ropeways is rendered peculiarly interesting on 
account of the large number of well-executed 
engravings which it contains. These show the 
many applications to which the numerous systems 
of wire rope trans ~~ have been applied in various 
parts of the worl 

Ludwig Loewe and Co. — This is the first 
English catalogue, and has been got out with 
great care. It is of a size which can be handily 
put in the pocket, and is yet big enough to show 
the machine tools, illustrated by excellent engrav- 
ings, properly. All the principal particulars of 
each tool are given, gnd the price also in every 
case, The ndon show rooms of this firm, 
30 and 32, Farringdon-road, are well worth a 
visit, as they demonstrate on a small scale the 
principles followed in the Berlin works, All the 
tools are in motion. 


TRADE AND BUSINESS ANNOUNCEMENT. — We 
are informed by Mr. Thos, R. Ellin that he has 
removed his business to ‘‘ Footprint” Works, 
31 to 45, Hollis Croft, Sheffield. 

DEFENCE OF Corsica.—The French Ministers 
of War and Marine, during their recent cruise in 
the Mediterranean, visited Ajaccio, Bonifacio, 
and Porto Vecchio, in order to investigate the 
defensive value of these places. Their conclu- 
sion was = Bonifacio has little value, except 
as a torpedo station, that no great import- 
ance can be attached to Porto Vecchio, and that 
Ajaccio must be the only centre for the defence 
of Corsica and the provisioning of the island. 

CiypE DeEFENCES.—Operations in connection 
with the erection of a fort at Portkill, Kilcreg- 
gan, on the north side of the Clyde, opposite 
Gourock and Fort Matilda on the south, will 
shortly be commenced, the War-office having 
accepted the tender of Robert Aitkenhead and 
Sons, building contractors, Greenock, for the 
execution of the work. This firm have already 
fulfilled a similar contract at Inchkeith, Firth of 
Forth, where they constructed the present forti- 
fications. The work to be undertaken at Kilcreg- 
gan will amount in value to fully £20,000, the 
concrete work alone in connection with the fort 
amounting to £15,000. The ironwork and brick- 
work between them will cost over £5000. It is 
expected that operations will be begun in about 
a fortnight, and the fort completed within 
eighteen months. 


Application for L Letters Patent. 


*,* When be been ‘‘ communicated the 
printed in italics. . 


12th October, 1900. 
18,129, Srrixer for Wuips, L. C. Rateliffe, 


Southport. 
18,180, Automatic of R. C. 
Sayer, Bristol. 
Apparatus, J. F. Le Page, Man- 


18, — Winp Suppty for Oreans, J. R. C. Gale, Sutton, 


rrey. 
18,138. GRAPHITE can J. F. Jones and H. H. 
Denton, 
18,184. Screw Benes, H. Manchester.- 
18,135. InpicaTINe ‘ApPARATUS, . H. Steed and W. 
Davies, 
18,136, Cusuion Couuar for SHAFTING, H. Sidebottom, 


anchester. 
= Hanp Lamps, O. Broberg and A. Kerr, 


138. Frames, 8. Dyson, Rochdale. 
8,139, CONVEYING Corton, A. Lees and Co., Limited, 

2 Ta lor, and T. Bosworth, Manchester. 

18,140. for Frames, J. Totton, Man- 
chester. 

CuutcH Mecuanism for FREg-WHEEL CYCLEs, 

H. Bird, Coventry. 

142, Lamp ExtineuisHER, C. Blenkinsop, New- 
castle-o n-Tyne. 

18,148. FIRE-GRATES, M. Woods, London. 

18, 144, Warp Hanpteg, C, N. Irven, Live 

18, 145. Brake Lever Hoper for Cyciks, The Jes- 
mond Cycle Company, Limited, and J. R. Moore, 
Newcastle-on-Tyne. 

— Firtinas for Emicrant Bertus, W. Wylie, 


18,147. Trres and Fasrics, A. A. Wade, 


8. 
18,148. Wreata Casks and Sranns, J. A. Brayshaw, 
Manchester. 
Exuisitine Pictures, W. Fuhlendorf, Liver- 


1860. Fuser on Latugs, A. Kaehlert, 
ve 
, 8. H. Pocock, A. 


poo 
18,151. REGISTERS, 
Russell, J. W. Millard, and 8. D. Biggar, Ontari 


18,152. Propucina CLoupep G. and K. 
Leuchs, Berlin. 
18,158. Sanp or GRIT-SPREADING Macuing, H. Oldham, 


Stockport. 

18,154. Stat Fasteners for Biinps, W. L. Ambler, 
London. 

18,155. Pockets for Various GaRMeEnts, R. Bartell, 

London. 

18,156. RecuLatina of Liquips, W. P. Miles, 
Grove Park, Kent. 

18,157. FAsTENER for Sasues, J. Mitchell, London. 

18,158. SypHon Fitters, R. E. Phi illips. J. 
McLaughlin, Canada.) 

18,159. RecuLatina the Sprep of Rotary Morton, W. 

. Marx, London. 

18,160. Hypnocarson Morors, L. Linon, London. 

18,161. Station Pointer, W. C. Hart, London. 

18,162. TRANSMISSION of Power, E. J. Wade, London. 

18,163. METALLIC Bepstgaps, J. T. Petford, Liverpool. 

18,164. Motor, H. Tee, Liverpool. 

18,165. Rat-traps, W. R. Selkirk, London. 

18,166. Dyztna Woot, C. D. Abel. —(Actien-Gesellschaft 
fiir Anilin Fabrikation, Germany.) 

18,167. CuLLULoID C. D. Abel.—(F. Koch, 
Germany 

18,168. C. Reeves, S. F. St. J. Stead- 
man, and B. B. V. Praagh, London. 

18,169. OrE- CONCENTRATING Tasies, W. G. Dodd, 
London. 

18,170. MANuFACcTURE of Icz, E. C. Buik and G. T. 
Vincent, London. 

18,171. ADHESIVE SurFAcEs, J. Robertson, 


mdon. 

18,172. Drums for Conraintnc O11, E. Channing, 
London. 

18,178. Coat Min1no, 8. Cunliffe, London. 

18,174, LeG-ouaRD, J. Mitchell, London. 

18, 175. ‘ADVERTISING Ciock, P. Royer, London. 

18,176. TzMPORARILY BINDING Documents, L. I. Perry, 


don. 
18,177. Hom, I. Wheeldon, London. 
18,178. Propuctna ConpensaTion, E. Ziihl and J. 
Walter, London. 


18,179. Prospectusss, S. A. Bird, 


London 
18,180. ies, W. J. Munden.—(G. and A. Strim, 
France.) 
18,181. ACETYLENE Gas, G. W. Johnson.—(A. Wolf, jun., 
and Co., Germany.) 
18,182, INKING APPLIANCES for Yost TYPEWRITERS, The 
Yést Typewriter Company, Ltd., and 8S. W. Turner, 


London. 

18,183, or Piate Grass, 8. Disselkoen, 
London. 

18,184, Lamp Suapgs, The Spiral Globe, Ltd., and E. A. 


ivet, London. 
18,185. Game CARRIER, 8. Downing, London. 
18, FRAME for PHOTOGRAPHIC FILMs, Nicolaidi, 
London. 
18,187. Beaters, F. J. Christ, London. 
18,188. Tazatixa SoLip MATERIAL with Gas, P. Naef, 
ndon. 
18,189. SHow Carps, E. Foxton, London, 
18, 190. Buianks, G. Bird, jun., London. 
18,191. TREATING SOLID MATERIAL with Gas, Naef, 


London 

— Govannons, W. E. Dalby and W. G. Wilson, 

mdon. 

18,193. Picrurgs, W. P. Thompson.—(Koch and Palm, 
Germany.) 

18,194, Banps, W. P. and Palm, 
Germany. 

18,195. INCANDESCENCE ELEctTRic Lamps, P. Kopp, 


London 

18,196. Laure, C. Linzen, jun., Liverpool. 

18, 197. Picks, J. Shone, Li verpool. 

18, 198. WasHinc Apparatus, T. A. Paris and G. D. 
Tobey, Liverpoo! 

18,199, PacKaGE Fasteners, J. Bennor, Live’ 1. 

18,200. - PRESSURE Pops, Vv. ‘eeny.— 
(Abwiirme Kraj llschaft m. b. H., Ger- 


18,201, Stoppers for Wine Borrigs, H. Rankin, 
ndon 


- FILLING Macuines, M. Whitmore, 


15308 CarRiaGE Tings, A. Waghorne, 

md 

18,204. Devices, H. H. Lake.—(J/. H. 
Barnes, United States. ) 

18,205. Wartcuss, J. B. Rombach, Lo: 

18,206. RatLway CARRIAGE R. H. 
Hearn, London. 

18, Winpow-sasH Fasteners, G. M. Asher, 

Gas Power, W. and G. Theobald, 


ndaon. ‘ 
18,209. WaTeR-TuBE Boiters, &c., C. J. Williams, 
London. 
18th October, 1900. 
R. R. Harrison and W. F. Monk, 
gha: 
18,211. Revotvinc Gas Scruppers, D. and 8, B. 


Chandler, , London. 
18,212, TREATMENT of Disrase, J. Burry, London. 


Alexander, Gloucester. 
18,217. Eoo-cur and Cezar, W. C. 


Love, 
19,818, of Curomic Actp, A. Shearer, Man- 


e 
219. Opgratine Siuicks, J. on, H. W. Hey- 
and T. R. Wollaston, 

18, 1220, and ¥ WATER, Hailwood, 
rnsiey. 

18,221. Conse, F. J. Hunt, Liverpool. 

18,222. Fittines for E. A. J. Hooper, 
‘irmingham. 

18,228. Topacco Pirgs, A. Farr and T. J. Scrutton, 


London. 

18,224. Rin Brake for Cycuizs, 8. Bennett, Bir- 
mingham. 

18,225. Revotver SMALL-aRMs, The Webley and Scott 
Revolver and Arms Company, Limited, and W. J. 
Birmingham. 

MAcHINERY, T. H. Stell and F. 


, Bradf 
18, 227. Gvuipes for Surps, R. Risk, 
18,228, MAXING Macuings, J. M acdonald, 


@ 

18,229, Fisres from Compina Macarnes, J. 
6. Bottomley, 

18,280, Brakes for VeLocrpgprs, J. Mills and W. H. 
Fulford, Coventry. 

18,281. LETTER Fits, G. H. Ashworth, Liverpool. 

18,282. WATER-HEATING Apparatus, J. Davey, Liver- 


pool. 
18,238, Etecrric TERMINALS, R. F. Hal’, Birmingham. 
18, 234. ExxectricaL Switcues, R. F. Hall, Birming- 


ham 
18,286, I Mryers’ Lamps, L. N. Williams, 


18,236. PLovGHINe Macuings, F, ‘Williamson and 
The British United Shoe Machinery Company, 
Limited, Leicester. 

18,237. Fancy Woven Fasrics, T. Roberts, Man- 
chester. 

18,238. TRAVELLERS for YARN, J. W. Cook, 
Manchester. 

18,239. Mixturg for Corton, T. B. Woodward, 


18, cK for Sticks, C. Bromhall, Man- 

‘The Fastener, R. Kitchen, Great 


Grimsby. 
18,242. Comsustion Enotngs, P. F. Maccal- 
jum, 
18,243. Wuea. Tires, A. L. Stevens, Glas- 


gow. 
18,244. ExpLosion Enoings, T. W. H. Biddle, London. 
18,245. Device for NespLework, 8. Prince, 


ighton. 
18,246. TicKET-PUNCHING Macuings, E. Berckholtz. 
iverpool, 
18,247, Ranogs, R. Campbell, Glasgow. 
18, 248, Guipg Rai for Doors, J. Bousfield, 


18, 20, ‘SpRED Gear, M. Pedersen, Dursley, Gloucester- 


18,250. Davina the Human Hair, A. C. Warnecke, 
Birmingham. 

18,251. Sec ane Pepats, T. W. Gorton, Bir- 
mingham. 

18, PrRintinc Device, A. Pickard, 


18,258. ASTENING for LADIES’ Skirts, H. C. Lester, 
Bristol. 

18,254. AuToMATIC ExecrricaL Switcn, P. Browne, 
ondon. 

18,255. Savinc Irom Drownrno, F. M. Lepore, 


mdon. 
18,256. Steam Esecrors, W. D. Labadicand J. G. Duck, 
London. 
18,257. TaBLe, C. Mendthal, London. 
18, 258. "ECONOMISERS or Savers, G. Howard, 


‘Borvoss, C. L. 8S. Ramsay and A. E. Parsonage, 

on 

18,260. W. Bown and H. Green, 
Kirmingham. ‘ 

18,261. ManuFAcTURE of Cement, &c., J. Steiger, 


ndon, 

18.262. ConstrucTiNc HoLLow ArticiEs, J. Steiger, 
mdon. 

18,268. for CounTING Corns, 8. L. Hart, 
ndon, 

18,264. Boots, F. H. and H. 8. Pochin and H. Addison, 


mdon. 

18,265. Device for Propuctnc Desions, H. Mackin- 
tosh, Liverpool. 

18,266. Porirication of Steam, A. Harris, Liver- 


pool. 

18,267. Coupiinos, W. P. Thompson.—(Ganz ani Co., 
Eisengiesserei und Maschinenfabriks Actien Gesellschaft, 
Hungary.) 

18,268. Goir CLuss, W. H. L. Alfred, London. 

18,269. Sats, E. A. Ashcroft and J. Swin- 
burne, London. 

18, Tires for Venicixes, T. Sloper, 


mdon. 
7 Gas Licnutine, W. 8. Gilbert, 


ndon. 

18,272. Grappies, P. F. McClintick, London. 

18,278. SusstitotsE for F. L. and R. Roeckner, 
London. 

18,274, Steam Traps, N. N. Haigh, London. 

18,275. Frames for R. J. Eke, 


18,276. for Pivckine Hatrs from Sxrxs, A. 
m.—(Hutstoffwerk vorm. C. F. Donner A.G , 

) 
18 PorTaBLE HyDRAULIC PRESSES, T. J. McTighe, 


18,2 Knitrina Macutnes, C. Tealdo, 
18,279. By-propucts of Furt, P. Naef, 


mdon. 
18,280. for Spinninc Macuine Rous, D. 
on. 

281. Contro. of ELectric Motors, H. W. Leonard, 

London. 

18,282. Junction Boxes for Exvecrric Casizs, J. A. 

18,283. JuncTION Boxgs, a) e 
British Electric Transformer Manu facturing Com- 
Limited, London. 

. Evecrric Transrormers, A. F. Berry and The 

Electric Transformer Manufacturing Com- 
pany, Limited, London. 

18,285. Motor Cars, J. E. Bousfield.—(La Société 
Wehrle et Godard-Desmarest, France.) 

18,286. Rio for Borninc Weis, M. and A. Fauck and 
Co., Finsbury. 

18,287. Fiyinc Macutings, A. Vi London 

18,288. Horse Bonnets, G. F. Smith, London. 

18, Sora and Taste, P. T, N. Smith, 

mdon. 
18, Sewino Macuings, F. Kiistner 
mndon. 
183 291. Bepstzaps, G, Whitfield, 


Birmin 


18 


15th October, 1900. 


Brocks for Venicies, H. Frood, Man- 
18, Instruction, J. and J. P. Jones, 


18, K-STOPPERING MACHINES, R. and F. Cole, 
18,295. Enoines, A. W. Clayden, Exeter. 
18,296, Foupina Paper; D. Fisher, A. Wood, and J. 
Croll, Glasgow. 
18,297, PHoTOGRAPHIC Frames, J, and A. 
Wilkinson, Manchester. 
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18,298. Courtines, C. B. Walker, London. 
18,299. WHEELS, Houldsworth, R. Holmes, and F. 


and C. J. ott, Keighley. 
18,301. Wire Sonsas, R. Harwood and H. Callon, 
anchester. 


18,802. TooLs in Screw Macernes, R. Hakewessell, 


R. Kay's Dry Piper,” E. M. M. Knapp, Ross, 
Herefordshire. 

18,304. Marcues and Srrixina Compositions, F. Bale, 
Droitwich. 

18,305. Inpicatina Motion Gear, J. Graham, 
Manchester. 

18,306. CarpBoarD Boxes, T. M. Trippand P. I. and H. 
D. Jacobson; 

18,807. Bair Boxks, T. F. Noon and W. Smith, 
Liverpool. 

18,308. Kiuws, A. F. Macfarlane, Glasgow. 

18, 309. ScREw Wrencues, E. V. Cooke and A. Smith, 
Manchester. 

18,310. Counter or Marker, W. Taylor, 
Dundee. 

18,311. Marxrno Boarp, W. Holt, Burnley. 

18,312. SRLF-INFLATING PNgeuMaATIC LIFE-BELT, C. J. 
Abell, Glasgow. 

18,318. Garment Hancers, C. Everts, Barmen, Ger- 


many. 
Cotp Toast Stanp, W. Redfern, Aberkenfig, 
18, "Vaccum Ham-curina Process, J. Cameron, 


18,816. ANGLE-TRISECTING INSTRUMENT, J. N. Miller, 
Joppa, Midlothian. 

18,817. Preservine of Coats, A. Grunfeld, 
London. 

18,318. Packine Macutygs, T. L. Camp, London. 

18,319. Brakes, H. Beeston, London. 

18,320, Livros of Hap Coverinas, H. H. Mymms, 
London. 

18,821. Gas Licatina, R. Nicholls, Brighton. 


18, $22. Be BRAKE-OPERATING Mecnanisy, A. R. H. Bland, 
Srorace Brys for Warenousss, J. Macdonald, 
ndaon, 


18,324. Tickets, G. H. Tilley, Birmingham. 
18, 325. Copotas for MELTING IRon and STEEL, E. Birch, 


ndon. 
11,826. a Liqurps, A. Reeves and F. Kynman, 
ndon. 
18,327. Lacep or Garter, T. 8. Nutticombe, 
ndon. 
for Sewinc Macuings, W. Reinartz, 


naon. 
18,829. Heap-rests for SHavine Cuarrs, C. D. Haege, 
London. 
18,830. FLower-pot Lirter, J. N. G. Roe, London. 
18, Door Bo.ts, Tonks, Ltd., and P. Blundell, 
mn 
18,832. Purtryina Metatiic Zinc, J. C. Butterfield, 
London. 
18,838. Heatinc and Mettina Furnaces, G. H. 
Hi ckson, London. 
18,334. Reoister Gavcrs, C. H. Booton and E. W. 
Mauck, London. 
18,835. Devices for Fastentnc Corps, O. Wallman, 
London. 
18,886. Nut Locks, J. H. 
18,337. ELecTRicaL Fuses, W. Wood, Birming- 


ham 

18,338, “Insertixa Hops into Barres, J. W. Drury, 
Eastt pourne. 

18,339. Coverines for WaLts and J. Christie, 

naon, 

18,340. IntERNAL ComBusTIon Motors, C. D. Abel.— 
(All Gesellschaft fiir Dieselimotoren A. G., Ger- 
ma 

18,341. Drivinc Gear for Bicycies, H. E. T. Jensen, 
London. 

18,342. CYLINDER Printinc Macuings, D. T. Powell, 
London. 

18,343. CenTRIFUGAL Pumps, E. Seitz, London. 

18,344. Friction CLutcuss, P. Cunningham, London. 

18,845. TELEGRAPHIC Copgs, A. W. Greely, London. 

18,346. Recepracies, F. Fouché, Kingston-on-Thames. 

18,847. Swircn APPARATUS, V. I. Feeny.—( Allgemeine 
Blectricitiits- -Geaellachaft, Germany.) 

18,348. Cotp Vapour Macaings, V. F. Feeny.— 
Krajtmaschinen-Gesellschajt b. H., Ger- 
many 

18,349. CHAIN-DRIVING MgcHaNisM, P. Cunningham, 
London. 

18,850. Cement Kitns, H. H. Lake.—(The firm of 
RF Uner and Ziegler, Germany. 

18,351. CoIN-FREED INSURANCE H. A. Couvelas, 
London. 

18,352. Fiurerine, &c., Liguips, H. A. Desrumaux, 

18,353. ACETYLENE Gas Generator, E. L. H. Chauvin, 
London. 

18,354. RoTaRy Morors, F. E. Rainey, London. 

18,355. J. Méaille, London. 

18,356. IRONING Sroves, W. P. Thompson.—(Z. 
German 

18,357. InsuLATED Conpuctors, G. E. Heyl-Dia, 
Liverpool. 

18,858. Licgut Mgasurina Apparatus, J. Poliakoff, 
Liverpool. 

18,359. POTATO-RAISING APPARATUS, J. Boardman, 
Manchester. 

1s ScaFrotpIno, W. E. Evans.—(M. Sarpy, 

Trance, 

18,361. APPLIANCE for CLEANING Winpows, G. Milton, 
London. 

18,362. Apyustine Lapigs’ W. J. Austen, 
London, 

18,363. CrvemaToorapa and Hanp Camera, A. Rosen- 
berg, London. 

18,364. Apparatus, A. Rosenberg, 

18, ‘Avranatos for CuaroinG Rertorts, W. Foulis, 


18, 366. Cotourinc Matters, B. Willcox.—(7The 
Baidische Anilin and Soda Fabrik, Germany.) 
18,367. Focussinc TerLescopes, A. A. Common, 


ndon. 

18,368, for Cotton Regis, E. Newton, 
London. 

18,369. Step for Starrcasgs, E. 8. Higgins and The 
Satety Tread Syndicate, Limited, London. 

18,370. Liautine for ExPLosion Morors, L. Schreiner 

and G. E. N. Michaux, London. 

18,371. Brake for AuTomosiLes, L. Schreiner and G. 
E. N. Michaux, London. 

18,372. of ExpLosion Motors, L. 
Schreiner and G. E. N. Michaux, London. 

18,373. EXPLOSION Motors, L. Schreiner and G. E. N. 
Michanx, London. 

18,374. WALL Coverincs, W. L. Wise.—(The Salulra- 
tapeten-Fabrik Basel, Switzerland.) 

18,375. PAPER PERFORATING Macuiyg, F. G. Creed, 


naon. 
18,376. TROLLEY for Etectric Traction, R. P. 
Strachan, London. 
18, for CLosinc Doors, E. Fairweather, 


GENERATOR, A.H.E. von Enckevort, 
zondon 

18,879. Beer, C. H. meen Sohn, London. 

18,380, PoRTABLE DRILLING ACHINE, G. M. V. Allerup, 


mdon. 
18,381. DressMAKING PaTTERN J. S. Baughman, 
London. 


16th October, 1900. 


18,382. K. Gengnafel, St. Leonard’s-on-Sea. 
18,383. CoLouRED Papgrs, W. C. Sly, Leeds. 

18,384. Scavacery Macuings, J. Briggs, Bradford. 
18,885, md Key, W. P. and L. Ingham, Coatham, 


18,386. SEAMLEss Tupes, J, Inshaw, Bir- 
mingham. 


18,387. MecHanicaL Stoker and Tittine Gratz, N. 8. 
Arthu ur, Glasgow. 
18,888. Brakes for Trains, D. Davies, Bristol. 
18, 389. ExpLosives, J. W. Weston and J.C. Hamilton, 
Endmoor, near Ken 
18,390. Bac AtracuMeEnt for Cycizs, T. D. Cummins, 
ester. 
8,391. Botts for Fastentne Doors, F. Woodhead, 
18,392. Rims of Cycte Glanfield, Wishaw, 
Lanarkshire. 
18,393, SapDLEs for F. — Nottingham, 
18,394. WINDING Frames, é. U. Reynolds and F. H. 
rke, Manchester. 
18,395. Winpine Frames, C. U. Reynolds and F. H. 
Clarke, Manchester. 
18,396. ANNULLING DETONATION of Fire-arms, P. A. 
Savoldelli, London. 
18,397. Decomposition of METALLIC 
Sats, J. D. Gilmour, G 
18,398. Horsgs, F. Westwood, Moseley. 
18,399. ATMOSPHERIC BuRNERS, J. W. Blakey, Brad- 


ford. 
18,400. anna T. J. Woods, Bowinbrook, near Bir- 


mingham. 
18,401. Lock Joint Damp Courss, T. J. Woods, Bowin- 
k, near Birmingham. 
18,402. Toy Sa#uTrLecock, W. Lawson, Burn nley. 
18, 403. Reversinc Gear for VessE.s, E. Wolter, 
Southam: mpton. 
18,404. Macnee for CovERING Poratoss, J. R. Cocks, 


18,405. DowEs for Boom Caszs, C. Erb, Paris. 

18, "406, Sareips for CIRCULAR Saws, W. Grant and W. 
Grant, jun., Glasgow. 

18,407. Motes for SPINNING, C. W. Buckley and A. 

Bradley, Manchester. 

18,408. MECHANISM for WaLkino Ficures, F. Imhoff, 
London. 

18,409. C, V. Childs, London. 

18,410. Composition of Matrer, F. W. Martino, 


London. 

18,411. Rotary Enarnes, J. P. Baxter and H. H. Dick, 
London, 

18,412. Sgecurtnc Cams to SHarrinc, M. P, Boss, 
London. 

18, Piston Motors, F. W. Jaeger, 


18, for Morors, P. M. Justice. 
Locomobile Company of America, United States. 
18,415. Hotpinc Yarn for Dygrno, W. 


ndon. 

18,416. Lock for E. B. Bab- 
— and The Raleigh Cycle Company, Limited, 

ndon. 

18,417. Oars, H. Webber, London. 

18,418, PRESERVATION and PurRiFicaTion, C. A, Allison. 
—(J. Clarke, Canada.) 

18,419. MassaGe InstRuMENTS, B. Hutches, jun., 
London. 

18,420. Steam Tursines, D. Kemble, London. 

18,421. Locxinc Device for SasH Fasteners, W. 
Butler, London. 

18,422. Steeve Links, T. W. Jones, London. 

18,428. AGGLOMERATING FINELY-DIVIDED Orgs, A. 
Blezinger, London. 

18,424. MAIL-MARKING Macuines, M. J. Shea, London. 

18,425. Puppiine Iron, J. P. Roe, London. 

18,426. Vapour Generator, G. C. Downing.—(A. 
Surry, France.) 

18,427. Protection of Armour of Sargs, J. Warten- 
berger, London. 

18,428. Lamps, J. W. Bowley, Leigh-on-Sea. 

18, "429. CoIN-FREED GAME Apparatus, Automatic 
Machines (Haydon and Urry’s Patents), Limited, G. 
Haydon, and F. H. Urry, London. 

18,430. FREE-WHEEL MecuaNisM, J.C. Moore, London. 

18, "431. TRAVELLING Ovens, C. M. Byham, London. 

18,432. Game, C. W. Seibert, London. 

18,433. LADDERs, Charman, don. 

18, ‘pa — MECHANISM of ARC San C. Oliver, 


18,485. and Tooxs, 8. McClellan and 
D. Nunan, London. 

18,486. Printers’ BLankerts, J. E. Rhodes, London. 

18,487. Non-s_ippinec Treaps, H. H. Lake.—(Universal 
Safety Tread Company, 

18,488. Book-LEaAF Hotper, E London. 

18,439. PROPULSION of Bicycies, H C. Frederiksen, 
London. 

18,440. Paptocks, A. T. Banks, Birmingham. 

18,441. Macutnes for GATHERING J. E. 

Smyth, London 
18, Woopen Boxes, E. H. Barnes, 
ndon. 

18,448. Cutrer Heaps, S. J. Shimer, London. 

18,444. CLEANING SyrHons, 8S. Munckton, London. 

18,445. CoIn-FREED AppaARATUs, 8S. Dew and H..W. 
Salter, London. 

18,446. MANUFACTURE of Carpets, A. F. Lundeberg, 


mdon. 

18,447. Evevets for Boots, P. Hunaeus, London. 

18,448. New Dyg-sturrs, H. E. Newton.—(The Farben- 
Sabriken vormals F. Bayer and Co., Germany.) 

18,449, MacuINngs for BLowino Grass, P. T. Sievert, 
London. 

18,450. DeTACHABLE RuBBER Hex s for Boots, J. Miles, 
London. 

18,451. Crrcurr ConTROLLER for ELectric Cars, W. A. 
McCallum, London. 

18,452. Makinc and Drivine+ Natts of Wirr, M. 
Schubert, Liverpool. 

18,458. Looms, W. H. Baker and F. E. Kip, Liverpool. 

18,454. Stiver Carp Cans, R. Parker and J. Kirkman, 
Li verpool, 

18,455. Lerrer Sxeets or Carps, P. F. Corkhill, 
Liverpool. 

18,456. Game of Sxtii, J. W. Setten, Birmingham. 

18,457. HoLttow Bopies of Cement, C. J. Kielberg, 
London. 

18,458, Wkavine Bopigs, M. Cherpin, London. 

18,459. Firg-crates, J. Alves, London. 

18,460. Firrinos for Capstan Latues, J. Brockie, 


ndon. 

18,461. Rupper Tires for VenicLe Warets, G. C. 
Marks.—(The Consolidated Rubber Tyre Company, 
United States.) 

18,462. Fixtne the of Steam TRAWLERs, 
G. H. D. Birt, London. 

18,463. Lirts, P. D. Root, London. 

18,464. ComBinep and Tams, P.T. N. 
8mi ith, London. 

18,465. Stoppina Trains, H. W. E. King, 


ndon. 
—, Botts and Locks for Doors, J. B. E. Macnamara, 
ndaon. 

18,467. Lamp Hotpers, G. Grimm, London. 

18,468. Pressinc Sanp Movutps, F. O. Farwell, 
London, 

18,469. ComBINED UNDERSHIRTS and SvUsPENSORY 
Banpaces, F. W. ht, London. 

18, we ys . Altman and B. McCormack, 


18, Arc Lamps, W. E. Pugsley, H. 
. Descher, V. L. Douglass, and W. J. Robinson, 
Londor. 
18,472. PHonocrapH Recorps, E. U. Kinsey, London. 
18,473. Securinc Cows when MILKING, A. K. Whiting, 
mdon. 
18,474. Hyprocarspon Burners, A. E. Hartel, 
London. 
18,475. Nut Locks, J. C. Reis, London. 
18 Manvracturine Ciorues, R. J. von Schmaedel, 
ndon. 
TicHTENING WINDING Frames, H. Hanel, 
mdon. 
An AvtTomatic Distrisutor, C. Duhamel, 
ndon. 
18,479. STEERING Suips, E. M. L. Case and F. J. Gray, 
London. 
Macuine for Treatino Cocoa, W. H. L. Alfred, 


ndon. 
18,481. Protective Device for Hats, F, W. Bishop, 
London, 
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18,482. VeLocipgpr, E. Baggaley, Mansfield. 
18,483. TREATING ORE, Ww. McCowan and R. W. E. 
Maclvor, Greenock. 


18,484. Bricks, W. H. Parry, Birmingham. 
18,485. Cootinc Brake WueeEts, J. Morris, Salford, 


Lanes 
18,486. Haarixo Davice, R. Maclaurin and A. J. H. 


, Glasgow. 
18,487. of G. H. Wrigh 
18,488. VeLocipepe Brakes, F. Westw 


Taps, P. J. Wilson and A. H. 
effield. 
18, Foor and Roor, D. Lavin, Juniper 


18,491. Fort, W. Smith, Dublin. 

18, "492. REVERSING SEATS, H. Crichton, Liverpool. 

18, "493. SPINNING Yarn, H. Beech, Manchester. 

18, 494. Drivinc GEAR WHEELs, T. R. Outhwaite, 


Glasgow. 

18,495. MECHANICALLY-DRIVEN Pomps, G. W. Sinclair, 
London. 

18,496. Sprnnine Corton, J. Seed, Preston. 

18,497. CoIN-FREED APPARATUS, J.D. Millar, Glasgow. 

18,498. Automatic: GuaRps for Exectric Cars, W. 
Dewar, Dundee. 

18,499. SELF-GASLIGHTER, F. Deimel, Paris. 
ADJUSTABLE for Mirrors, E. Kaufman, 
Manchester. 


+, 


tion in a turbine, the blades, a shroud ha’ teeth 
gripping the blades, said shroud being erably 


wider than the blades, the casing of the said turbine 
being provided with ves to receive the shroud, 
substantially as descril 


655,420, Boiep, N. P. Philadel plia, Pa.— 
Filed ‘September 16th, 1899. 

Claim.—(1) In a tubular boiler, in combination, a 
drum, a series of headers, a series “of circulating tubes, 
and a series of e tubes din 
> the inner walls of said headers and expanded 

directly against the lips of said openings, said tubes 
having front ends of greater thickness than their 
— and having reduced rear ends closed by screw 

of smaller diameter than said header openings, 
stantially as set forth. (2) Ina tubular boiler, in 
a drum, a series of headers having each 


18,501. Woven Fasrics, A. Heald, M: 

18, 502. ACETYLENE Gas Apparatus, Cc. Walser and T. 
Cartier, Manchester. 

18,503. WATER Mains, M. M. Scharfberg, Liverpool. 

18, "504. ROTARY Enatnegs, D. Morrell, Manchester. 

18,505. Drivinc Gear for CyciEs, x Perry and J. 8. 
Prentice, London. 

18,506. METALLIC Packie, A. Glen, Cardiff. 

18,507. GaRMENT SusPENDERS, M. Guthrie, Birming- 

am. 

18,508. Hansom Cass, M. Guthrie, Birmingham. 

18, 509. Drivina for Cyctes, W. Bown and H. 
Green, Birming 

18,5'0. SHARPENING * InsrRUMENTS, W. H. Story, 
London. 

18,511. Drivinc Mecuanism for J. W. 
Rogers, London. 

18,512. Tankarps, H. J. Batt, London. 

18,513. Crostnac NozzLes of Taps, J. Dow, F. W. 
Schroeder, and P. W. Moran, London. 

18,514.. BAND Drivinc MEcnanisM for W. B. 
Downie, Hendon. 

18,515. Brace.ets, J. O. Zieher, London. 

18,516, Cyce CLIP for CARRYING Guns, A. 8. Edwards, 
London. 

18,517. OpticaL IxstruMENT, H. M. Selfe, London. 

18, 518. Cycie SADDLE, G. E. ‘O'Brien, London. 

18,519. KenNELS, H. W. Mapleston, London. 

18,520. Matcu-pox Macuinery, F. E. Jagenberg, 


London 
Paste to Boxss, F. E. Jagenberg, 


mdon. 
18,522. Rotary Enotngs, A. J. Boult.—(H. A. Buck, 
United States.) 
18,523. FasTENING Raixs, E. Schubert and A. Silber- 
mann, London. 
18, pac TRUNKS, rie Boult.—(W. von Lilienthal, Ger- 


ny-) 
18,525. Extractinc OxycENn from Air, G. Claude, 


ndon. 

18,526. Liyxs for Couptinc Cars, C. Aghabeyan, 
ndaon. 

18,527. CARBURETTER, C. S. Forbes, London. 

18 8 528. PREPARING Book Covers, &e., J. Geer, 
ndon. 

18,529. ELEctric L. Schramm, West 

Cliffe-on-Sea. 
18,530. YreLDING Siincs for Hammocks, L. W. Moore, 


ndon. 
18, of Gypsum, &c., G. Fowler, 


18,582. J. Favre, London. 

18,5338. SuLpuur Dyss, H. H. Lake. —(Chemical Works, 
Switzerland. ) 

18,534. ELECTRICALLY-OPERATED Cocks, H. E. Anders- 
son, London. °* 

18,535. CHANGING PHoToGRAPHIC Fiims, C. P. Goerz, 


for Gutra-percHa, E. Zithe, 
18,537. — Apparatus for Bais, C. Duhamel, 
18,588. —— for Tent Pros, &c., A. Milne, 
18,599 Firg-orate, C. Dieterle, 


mdon. 

18,540. SEPARATING ORE, G. F. Wynne and J.S. Borlase, 
Liverpoo! 

18,541. Topacco-cuttinc Macuinery, C. Bradford, 
Li 


2. Ma 
— ACHINE for Settinc Typr, C. Rozir, Liver- 


18/543. ComposiTIon for Various Purposes, A. Nixon, 
Manchester. 

18,544. Recoverinc Carponic Acip, O. Rabensthlag, 
Manchester. 

18,545. Money Bett, H. W. C. and R. S, Matthews, 
Birmingham. 

18,546. PRopELLER, G. Sobrero, P. V, Podesta, and F 
Vico, London. 

18,547. W. L. Wise.—(A. J. 
Metsler New South Wales.) 

18,548. CONTROLLING Macutngs, E. Aliprandi, 

on, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


655, 3! 1. Ore Crusner, 7. Smith, Hopewell, N. 
Mexico.—Filed October 5th, 1899. 

Claim.—{1) In a crushing machine the combination 
with a frame of oppositely-arranged pivoted crushers, 
having their adjacent ends recessed, and means within 
said recesses for operating the crushers, epee mo 

e 


= outer wall, an inner wall, and an intermediate 
pat py a series of aligned openings formed in said 
and diaphragms, a series of evaporating tubes, 
the front uae of which are mounted in and expanded 
directly against the openings in the inner walls of the 
headers, a series of ctroulating tubes 
independent of the evaporati oe 
in each of the said e 
their front ends through the ‘dlaphragtas ‘into 


regions between the diaphragms and front walls of 
respective headers, and means for securing said cir- 
culating tubes in position independently of the means 
for securing the a ubes in ‘ition, sub- 
stantially as set fort (3) In a tubu boiler, in 
combination, a drum, a series of circulating tubes, a 
series of evaporating tubes, and a series of tubular 
headers of square or rm grad section, each formed as a 
seamless or lap-welded tube, each having its lower 
end closed and each having a tap) block welded in 
its upper end, a series of th ed tubular connec- 
tions, each of which is expanded as to one end in the 

ay equine of of one of the blocks, and as to its 
other en d in an in the drum or a 
connection thereof, rings on said tubular connections, 
and bolts or kindred devices provided with vos 
through which the tubular connections carryin, 
drawn toward the drum, substant: = 
set for 


655,432, Key-seatinc MAcHINE, A. Catlin, Chatta- 
nooga, Tenn.—Filed May 22nd, 1899. 

Claim.—In a key-seating raachine, the combination 
with a slotted guide of a slotted bar working in said 
a supported in bar, a tool, 

a recess formed in the bottom of same, 
adapted to receive the journal, a wedge block acting 


[J TT: 
Uf 


against the upper end of the tool, an adjusting screw 
swivelled in the same, a Lr supported in the lower 
end of the cutter bar, a coiled spring ———s the 
same, said spring engaging the rear end of the cutter 
and acting to normally press it forward, and _—_ 
nut to control the adjusting wedge, all substant ally 
as set forth. 


656,299. Mrrattic Hatcuet, J. R. Payson, jun., 
Chicago, Ill.—Filed April 28th, 1899. 

Claim.—(1) In a hatchet, the ‘combination with a 
hent-up sheet metal hammer part, of a blade extending 
from the rear of said hammer part, a metal handle on 
the outside of the said hammer part and bladé, and 


common rivets adapted to securely fasten the blade, 
h hand! ther, substan- 


as set forth. (2) Ina crushing hi 
tion with a frame, of crushers pivoted thereto at their 
outer ends, each having a semicircular recess in its 


inner end, an excentric within said recesses, rollers 
interposed between the excentric and the walls of the 
recesses, and a shaft secured to the said excentric and 
mounted in longitudinally-movable boxes within the 
frame, a rocking notion may be to 
ba crushers from the excentric, substantial 


655, Tursine or Braves, C. Par- 
sons, G. Stoney, and H. F. Fullagar, Newcastle- 

poe Tl England —Filed March 5th, 1900. 
Claim.—(1) In combination in a turbine, the blades, 
and means for holding the blades comprising a strip 
having notches to receive the blades, the walls of 


the part, and the 
tially as described. (2) In a metallic hatchet, the 


a with a blade of a hammer part composed 
surface and projections extending rear- 


which notches are caused to grip the blades, 
tially as described. (2) In combination in a pages 
the blades and holding means comprising 

having notches in the blades rest, ory, testh 
between the notches being bent over to grip the 
blades, substantially as described. (8) In combina- 


robe) from the edges of said hammer surface to each 
side of the blade, a metal handle << ig said oo 
jections and —— to pass throug! handle, said 
projections, and said 
substantially as descri as descri 


blade to neten same all together, 


( 
( 
] 
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PRIME MOVERS AT THE PARIS EXHIBITION. 
No. XIL. 
SOCIETE ALSACIENNE DE CONSTRUCTIONS 
MECANIQUES. 


Tuis company runs three workshops in Grafenstaden, 
Mulhaus, and Belfort, the latter being the chief seat 
of the administration. In point of good workmanship 
and finish probably no engines in the present Exhibition 
equal the two by this firm. Both drive dynamos made 
by the firm itself. One is a horizontal compound of 
800 horse-power, with the two cylinders placed tandem, 
the diameters being 15-75in. and 23°62in., and the stroke 
35:°48in. It is intended for 8 atmospkeres steam pres- 
sure, and 125 revolutions per minute. 

The valves are Corliss, the admission valves of the 
high-pressure cylinder alone being ccntrolled by the 
governor. The gear is after the same pattern as that of 
the vertical engine described below, except that the trip- 
pallet is disengaged by a hard steel inclined plane fixed 
on the boss shifted by the governor, instead of by a 
roller on a pin at the end of an arm, as in the vertical 
engine. The above horse-power is obtained with an 
injection condenser giving a vacuum of 26°77in. mercury, 
and with a normal cut-off in the high-pressure cylinder at 
15 per cent. the piston stroke. The dynamo is for con- 
tinuous current, and its output is 200 kilowatts, or 440 
amperes at 450 volts. The engine runs with great 
steadiness and comparative noiselessness, the simple 
ioe of the valve trip gear contributing materially to this 
result. 

The vertical engine is much larger, but is equally 
admirable in finish and accurate workmanship in the 
wearing parts. 7 is also a two-cylinder compound, but 
the cylinders, which are of 33°46in. and 58°2in. dia- 
meter, are placed side by side, working. on separate 
cranks at 180 deg. from each other. The stroke is 4ft. 
Each crank has an inside bearing, and between these two 
bearings the shaft is cut, the two lengths being con- 
nected by a flange and bolt coupling. Two other bearings 
come one close outside cach crank, and beyond these 
at one end the shaft carries a fly-wheel with a bearing 
outside it, and at the other the dynamo, also with an out- 
side bearing. There are thus six bearings in all, with a 
total length of shaft of 29ft. 6°5in., weighing 10 tons, an 
arrangement requiring perfect workmanship and a durably 
solid foundation to make it satisfactory. The adjustment at 
the Exhibition is evidently perfect, as the engine runs very 
freely and sweetly, without any heating at the bearings that 
has come under our notice. The bearings are all of 
13:78in. diameter; the length of each inside pairis 15° 75in., 
that of the next 23°62in., and that of each outside bearing 
27°59in. This gives a total bearing length of 3,4, m.— 
nearly 11}ft. The ‘ brasses” are of cast iron lined with 
white metal, and provision is made for a cooling circulation 
of water, the flow being maintained by an electrically- 
driven pump. This drive has the advantage that it can 
be started instantaneously when the need arises, and can 
be stopped with the minimum of trouble when not 
needed. The fly-wheel weighs 81 tons, and has an out- 
side diameter of 18ft. 8°5in. 

The engine works with steam of 6 atmospheres pressure, 
and the injection condenser gives a vacuum of 660 mm. 
mercury in the air pump, and 630mm. at the back-pres- 
sure line of the indicator diagram. The speed being 
75 revolutions per minute, the mean piston speed is 
180m. = about 600ft. per minute. 

The horse-powers at various cuts-off in the small 
cylinder are reported to be as follows :— 


Indicated horse-power ... ... 810 925 1050 1250 1300 
Brake horse-power ... . 70 780 900 1100 1150 


Electric power delivered at 


terminals :— 
Horse-power ... ... ... 592 698 834 1008 1061 
Kilowatts ... ... ... ... 440 520 620 750 790 


Steam consumption on electric- 
power delivered at ter- 


minals :— 
Kilos. per kilowatt-hour... — 11°75 11°40 11°00 11°25 
Lbs, per horse-power-hour — 19°39 18°81 18°15 18°56 


The increase of admission beyond } cut-off is evidently 
not economical. At +} cut-off the total ratio of expansion 
is 10, neglecting the effect of clearance space, which 
makes it rather less. At this cut-off the steam consump- 
tion of 18°15 lb. per horse-power at the terminals means 
about 14} Ib. per indicated horse-power hour. It need 
hardly be said that this without any superheating of the 
steam is a very good performance, and the ratio of brake 
to indicated horse-power, namely, 88 per cent., is also 
extremely good. The loss of 10 per cent. from engine 
to external electric power is about half electric and 
half mechanical. The dynamo is built for 750-kilowatt 
output, at a voltage variable from 465 to 600. At 500 
volts and 1500 ampéres its commercial efficiency is re- 
ported to be 954 per cent., which is reduced to 95 per 
cent. at 600 volts and 1200 ampéres. The losses on the 


dynamo are given as follows :— 
At 500 volts. At 600 volts. 


Kilowatts. 
Foucault current and hysteresis ... .. 8 10°5 
Friction and air currents... ... ... .. 2 2 
37°5 


The armature weighs 19 tons, and the field magnets, with 
their windings end supports, 25 tons. The number of 
turns on the armature is 2496, and the number of turns 
on each magnet core is 1000. 

The supplement and the drawing on page 481 give sec- 
tions and elevations of the high-pressure and low-pressure 
cylinders, and a plan of the engine. It will be seen that 
the base plates for the four crank bearings are well bound 
together. On these stand two massive cast frames, in 
which the guides are bored out, and which are well bolted 
together at the top. The high-pressure cylinder is next 
the fly-wheel, and the low-pressure beside the dynamo. 
A side lever from the high-pressure crosshead drives the 
vertical air pump seen in the plan. The condenser is 


an injection one. The air pump has a diameter of 31° 49in. 
and 17°32in. stroke. There are 33 valves of 100 mm. 
diameter in the bucket, and the same number of delivery 
valves, and again the same number of sucticn valves. 
The high-pressure cylinder is jacketed by fresh boiler 
steam, while the low-pressure jacket forms part of the 
intermediate receiver, which is of small volume as the 
cranks are opposite. 

The cylinder valves are all Corliss. All four on the 
low-pressure side ave driven by one excentric through a 
rocking plate, from which the connecting links give 
positive movements without trip. On the high-pressure 
side one excentric gives positive movement in the same 
way to the two exhaust valves through a rocking plate. 
It may be noted that in all these six valves the driving 
end of the connecting link passes its up dead point 
slightly, which gives to the valves when full open a small 
dancing oscillation, superposed on the main travel. The 
object is, of course, to prolong the period of practically 
full opening without any disconnection at any instant 
between the valve and its continuously moving driving 
gear. It is an adjustment that appears frequently among 
continental makers and users of Corliss engines. 

The high-pressure admissions have trip gears, both 
driven by one excentric, and they are controlled by the 
governor. The governor is of the inverted Proell type, 
with a central spring to increase the speed. It is belt- 
driven, and is placed on a vertical spindle at a level 
about half way between the main shaft and the valves. 
Its oscillations are damped by an oil cataract. In 
England it has been more than once asserted within the 
last couple of years that a steam engine governor should 
be so sensitive that it is continually dancing, and even 
that, if it dances in time to the stroke of the engine, that 
fact shows high quality in the governor. The fact that 
in continental practice even the finest governors, the 
most powerful and prompt in action, have most frequently 
all their quick oscillations damped off by oil cataracts or 
friction brakes, is a valuable comment upon the strange 
lack of intelligence shown by some English engineers 
who pose in the front ranks of the profession. 

In the Alsatian engine the admission dash-pots are 
filled with air only, the closure of the valve being 
assisted by a steel spring. The design of the trip 
is probably the simplest trip construction -in the 
Exposition. The pallet hinged on the driving arm 
engages by a pair of hard steel plates with the valve 
spindle arm. The steel plate of the pallet is extended 
out sidewise a couple of inches beyond these engaging 
edges. This extension is levelled off on its front under- 
edge to form an inclined plane or knife edge. This in- 
clined plane rides on to a hard steel roller of about 1}in. 
diameter, which roller is pivoted on the end of a short 
arm commanded by the governor. All these parts are 
centred together, namely, at the axis of the valve spindle 
—except the pallet, whose pivot is necessarily excentric— 
and on this account the whole is of extremely compact 
and neat appearance. It works very sweetly. 

The dynamos were designed and built by the same firm. 
These, and a number of machine tools exhibited by it 
in another part of the Champs de Mars, will be noticed 
more fully at a subsequent date. 


THE ASTHETIC PRINCIPLES OF NAVAL 
ARCHITECTURE. 
No, Il. 

Ir is essential for the proper appreciation of the appear- 
ance of a structure that it should comply with the funda- 
mental laws laid down in our first article. If it does not do 
so no amount of ornamental details will be able to redeem it. 
If, however, such compliance is secured and the structure 
shows its direct fitness for its intended duty, then we 
have obtained the esthetic backbone whereupon we may 
hang what real beauty we have to dispose of. It is not 
here proposed to examine what exactly beauty may be. 
We cannot really say what it is, any more than we can 
say what the material of a structure is, beyond 
describing some of its properties. Certain combinations 
of lines, forms, and colour please us, just as certain com- 
binations of sound maydo. Such combinations, we may 
say, possess abstract beauty. Other arrangements of 
forms and colours please us, not directly by their abstract 
beauty, but by their suggestions of ideas which we 
associate with beauty, and by their calling to our mind 
thoughts of things which pleased us, the memory of 
which we treasure for some reason or other. Beauty of 
these two kinds, the abstract and the derived, make up 
the flesh with which we may cover the esthetic bones of 
the structure. Whatever additions we make for the sake 
of beauty should follow the ideas of the structure, but 
they have otherwise no purpose, except the one to be 
beautiful in themselves and in their relation to the sur- 
roundings. We are at liberty to manipulate them in any 
way, as long as they are in agreement with the under- 
lying form. 

The fourth law guiding our decision as to the proper 
appearance of structures is, therefore, one which requires 
us to add to them whatever can in any way increase 
their beauty. In the first instance we should, therefore, 
make the form of the structure beautiful. It is, how- 
ever, usually so rigidly fixed, both as a whole and in 
details, by the previous considerations, that it is almost 
out of the question to modify it for the sake of abstract 
beauty. But, as has already been pointed out, if the 
form of the structure complies with the previous laws, 
then it will in most cases possess abstract beauty in virtue 
thereof, because lines suggesting simple fitness for a 
purpose are, as a rule, beautiful in themselves. 

The colour of structures will usually also be determined 
by esthetic considerations other than those requiring 
pe ane beauty. But if it is not fixed in that way, then 
we ought to see that it is beautiful in itself. A funda- 
mental principle in the colouring of things is that the 

igment should have no separate existence, or appear to 
be anything more than paint, or rather colour. 


In the details which we call ornaments we possess 
material which we can manipulate with greater freedom 
than the parts having a more intimate connection with 
the structure, but in amount and character they too 
must conform to the general laws. 
sometimes made against architects that they build plain 
structures without ornaments. The statement is not 
always fair, because the architect is bound by surround- 
ings which receive their character from the spirit of the 
age, in the formation of which the complainer may have 
as large a share as the architect. The spirit of tho 
present generation is mainly utilitarian, and the designer 
should make his structures accordingly. The tendency to 
dispense as far as possible with ornaments on engineering 
structures is therefore, under the circumstances, right. 

Whether we have few or many details added to a 
structure for the sake of its embellishment, their proper 
arrangement is of the greatest importance, and should 
not be carried out at random, because even things 
beautiful in themselves may, when wrongly arranged, be 
a source of ugliness. There are unfortunately designers 
who think that artistic treatment consists in the sprinkling 
of what they call ornaments here and there on the 
structure, and who believe that the addition of these 
will cover any sins they themselves may have per- 


petrated against the proper esthetic consiruction of the. 


thing. The elaborate cast iron ornaments common in 
connection with wrought iron structures are usually 
tasteless, because out of harmony with the details 
and materials of construction. Cast iron pillars under 
engineering structures, as railway bridges and station 
roofs, should never have Corinthian capitals, or any other 
sort of classical ornaments, which would be utterly out 
of place in these surroundings. Such columns ought 
simply to be well proportioned, to have plain capitals and 
bases sufficient to give good bearing surfaces, and mould- 
ings tending to make this clear. Cast iron copings and 
cornices on wrought iron structures are equally objec- 
tionable ; they cannot associate themselves with the more 
flexible material to which they are forcibly attached ; if 
any real stress was thrown upon them as suggested, then 
they would crack and break. It is the unfortunate cheap- 
ness with which such things can be produced that causes 


them to be adopted. Wood is as objectionable as cast . 


iron as a material for ornaments on wrought iron or steel 
structures, and for the same reasons. The worst kind 
of all these so-called means of embellishment is, per- 
hap3, the vulgar painted borders which unfortunately 
are exceedingly common in connection with engineering 
structures. 

The more complex a construction is, the more our 
attention will be absorbed in the appreciation of its pro- 
portions, and we will be unable to enjoy details of 
embellishment. A fly-wheel or connecting-rod should 
have no ornaments. They should simply be so pro- 
portioned that the rim of the wheel and the spokes are 
suffcient to balance the centrifugal force, and the rod is 
of a form able to resist the compressive and tensile 
stresses which may be thrown upon it. But the curves 
of the rod and the form of the arms of the wheel ought 
to be graceful. 

As a general rule, ornaments should be of the same 
material as the structure they belong to, in order that 
they may be part of it, yield with it, and wear with it. 


They should be displayed at the parts of the structure ~ 


having no particular active duty to perform. Where the 
energy is concentrated on useful work, things intended 
for contemplative purposes are out of place. 

In architectural and civil engineering structures the first 
and main qualities which should be apparent are their 
stability and strength—that is, their ability as a whole to 
resist any forces from outside, and their ability to resist 
stresses in the structure itself. The appearance of 
serviceableness for their accidental purpose should, as far 
as possible, be subservient to these fundamental ideas. 
The forces which act on civil engineering structures are 
those due to the weights carried and to side pressures of 
wind or water. It is the duty of the structure to resist 
these forces, and its ability to do so ought always to be 
apparent. It should be shown clearly in the struggle 
between the contending agencies how the weights of 
the structure balance the side pressures, and how the 
constructive material resists the gravitation of the loads. 
These latter forces are, as a rule, the most important, and 
the struggle becomes one between the gravitation of the 
loads and the stresses in the supports. 

The same fundamental principles which govern the 
proper appearance of structures on land are true with 
regard to ships or other floating structures. We have 
the same qualities which must be present, and which 
must for esthetic purposes be apparent, viz., stability 
and strength. To these we must, however, add a third 

uality, which is peculiar to floating structures, viz., 

eir ability to move through the water at a low or high 
speed. This quality will require a lifelike appearance to 
be imparted to the floating structure which was not 
necessary or desirable in the stationary one. The esthetic 
pleasure derived from the contemplation of a ship lies, 
therefore, in the apparent ideas of stability, strength, and 
speed, apart from the beautiful form and colour of the 
structure, and its harmony with the surroundings. The 
idea of serviceableness or accommodation for pas- 
sengers or cargo, should, as shown, be of foveal awa 
importance. 

When we consider the appearance of a vessel, then we 
ought to assume it placed in the surroundings where it 
will most often be seen, or rather where it will most often 
be seen doing its particular work. A river steamer should, 
therefore, be assumed floating in fairly smooth water, 
and to be in the neighbourhood of land scenery. An 
ocean vessel ought, on the other hand, to be seen ona 
more or less undulating sea, with the spray of the waves 
flying from the bow. The ocean being of nearly the 
same character everywhere, it follows that the character 
of sea-going vessels is the same the world over. Coasting 
and river vessels need not be so cosmopolitan in their 
character, but ought to have more national or local 
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colour, just in proportion to the extent to which they 
have given up ocean trading and become the frequenters 
of mere local waters. 

The first quality which should be apparent in a 
ship is her ability to float on the water, and to 
float in an upright position. It is impossible to decide 
definitely from the mere appearance whether or not 
a vessel will float and float upright; still, she may 
look as if she were stable, and she may look as 
if she were unstable. The most powerful elements 
capable of suggesting floatability are the freeboard, 
the sheer, the rakes of the stem and stern, and the 
distribution of the light and dark colours of the 
hull. Ifa vessel is lying very low in the water, then 
she may appear heavy and clumsy. If, on the other 
hand, she oo moderately high a and the ends are 
projecting out over the water and thrown upwards by 
means of the sheer, then we will at once have an idea of 
lightness, and consequently floatability, suggested. This 
is proved by the light and graceful appearance of the 
Venetian gondola, which almost appears to rest on the 
water rather than in it. On stationary structures the 
darker colours are generally laid on at the lower parts, 
and the lighter ones at the top, which arrangement will 
suggest stability and repose. If this principle is followed 
in the case of floating structures, then they will appear 
heavy, as if weighed down in the water, and this may be 
in harmony with the ship’s purpose, as in the case of 
armourclads, which are mere floating batteries. I1 most 
vessels it is, however, desirable to suggest lightness by 
having the darker colour at the upper part of the struc- 
ture, and by making the lighter colour at the bottom 
appear just above the water, thus tending to give the 
vessel the appearance of being lifted out of the water, as 
the darker part will unconsciously be imagined to repre- 
sent the main or heavy part of the structure. 

When we look at a ship from the side we see her full 
length, and we will have no doubts as to her stability in 
this direction ; on the contrary, she will, asa rule, appear 
too stiff, and it may be desirable to deduct from this 
appearance of excessive stability. This is particularly 
necessary in sailing vessels. The high masts with the 
sails inform us that the driving force is applied high 
above the water, and calls our attention to the longitudinal 
stability. The ends of the structure ought, therefore, in 
all sailing vessels to be carried well out above the water, 
not only for the sake of suggesting floatability, but also for 
the sake of the apparent diminishing effect it has on 
the longitudinal stiffness by shortening the water-line, 
or the line of support, and thereby suggesting an easier 
pitching motion. The forces represented by the sails 
do not exist in steamers, and there is nothing in their 
case which calls our attention to the question of longi- 
tudinai stability. This makes the appearance of excessive 
stiffness less objectionable. Increasing the vessel’s height 
above the water is an effectual method of diminishing 
the apparent longitudinal stiffness. This height is 
supplied in sailing vessels by the masts and sails. In 
steamers it must, if desired, be obtained by height of 
side ; by erections, such as poops, bridges, and forecastles, 
or houses; by sheer; or by objects on deck, such as funnels, 
masts, downcasts, or lifeboats. All these items act in 
the aggregate as masses tending to give the structure 
height, and a combination of them will always appear 
more pleasing than if the height is obtained mainly by a 
single item, say, height of deck above water. Many 
small steamers have a clumsy appearance, because 
the sides are high and unbroken, with a continuous 
sheer. It is a mistake to suppose that because a 
continuous sheer line is beautiful in a sailing vessel, 
it must also be so in a steamer. The two cases 
are essentially different, and what is desirable in 
the one may be objectionable in the other. The long 
sweep of a flush deck gives a harsh and unfinished ter- 
mination to the structure at the top, and the contour line 
should by preference be toned down by a harmonious 
arrangement of such irregularities as breaks, houses, life- 
boats, &e. All the parts above the upper deck serve, 
therefore, a twofold esthetic purpose, viz., to act as 
weights apparently diminishing the longitudinal stability, 
and to break the monotony of the sheer line. Some of 
the objects above a steamer’s deck, such as funnels, 
casings, and boats, suggest also a load or cargo, which will 
give significance to the rising sheer. The same effect is 
produced by a person in a small rowing boat with steep 
sheer. The curve of the rail will appear purposeless in 
itself, but the beauty of the whole, and the reason for 
the boat’s peculiar form, will at once become apparent 
when a rower is placed in it near the middle. The struc- 
ture will then appear to be depressed by his weight in the 
middle, while the ends will rise to protect him from 
breaking waves. 

Breaks, or discontinuities, in the topside plating of 
vessels are usually supposed to be ugly under any cir- 
cumstances, but under certain conditions they may be 
of considerable beauty, as in a well-designed raised 
quarter-deck and short bridge deck steamer. The well 
may here balance the bridge erection, and the contour 
may thus form a harmonious curve. Breaks of this 
nature and those between long poops and full forecastles 
tend to accentuate the rise or sheer of the vessel forward, 
or require this to be increased éf the contour is to be 
pleasing. The forecastle side-plating ought, under those 
circumstances, to appear as the upward continuation of 
the hull rather than as an independent erection. The 
moulding on the rail in way of the well should therefore 
not be run through to the stem, but should be carried up 
to the forecastle deck with a bold round sweep. This 
kind of break is not beautiful if of a square or straight 
sloping character, because these forms do not suggest the 
continuity of the structure. 

If the ends of the vessel project over the water, then 
any kind of break is undesirable, because the projection 
presupposes the continuity of the deck line, and suggests 
a stretching of the upper part of the structure. This 
suggestion would, of course, be totally destroyed by the 
cutting of a well, which would sever the parts that should 


push the stem forward or pull the stern inwards. This 
explains why a well never looks beautiful in the after part 
of a vessel having an elliptical stern. 

The breaks between poops, bridges, and forecastle, are 
of a different nature to those above mentioned. The 
erections are here mere additions to the vessel proper ; 
separate structures built on the deck. They should 
therefore appear to have to some extent an independent 
existence, and the moulding on the top of the bulwark or 
sheerstrake ought therefore to be continuous from stem 
to stern, and the form of the break can be square, sloped, 
or curved. If only a forecastle is fitted and the bulwark 
is continuous from the stern forward, then the break is 
of the same nature as a well, and the forecastle ought to 
ap as the continuity of the hull, the moulding on the 
rail being run up to the forecastle deck instead of being 
continuous to the stem. 

If we look at a vessel endwise, then we will in nearly 
all cases have some doubt as to its stability conveyed to 
our mind, if not actual conviction of its instability. The 
transverse dimensions are small in a horizontal direction, 
and large in a vertical direction, in particular if the vessel 
carries yards and high masts. It is therefore desirable 
that the designer should reassure us as far as possible as 
to the transverse stability of the vessel. Breadth is 
the only means he has at his disposal for Pi 
support, and the real breadth of the vessel cannot an 
should not be altered to suit appearances. But by giving 
the ship some tumble-home, or by reducing the breadth 
at the upper part, and therefore increasing it relatively 
at the lower part, we can convey the idea of stability. 
It is particularly desirable that this should be done in 
sailing vessels, with their high masts and long yards. 
The fact of its being done in the old men-of-war 
explains to a large extent the beautiful balanced appear- 
ance of these vessels. 

It would, as far as the appearance of transverse stability 
is concerned, be preferable to lay the darker colour on 
the bottom and the lighter on the topsides; but the 
advantage would not be great, as colour, in order to be 
effective, must be laid on fairly flat surfaces; and the 
ends of a vessel are—if one may use the expression—all 
form, the curvature being everywhere considerable. The 
distribution of the dark and light colours shouid there- 
fore be governed only by the side appearance cf the 
vessel. Steamers without yards on the masts are not so 
much in need of tumble-home, their stability being suffi- 
ciently suggested by their comparative lowness. 


LITERATURE. 


Lubrication and Lubricants. By LronaRD ARcHBUTT and 
R. Mountrorp Dretey. London: C. Griffin and Co., Ltd. 


1900. 

THE authors, occupying as they do important positions in 
the service of the Midland Railway Company, possess 
excellent opportunities of examining lubricants, and of 
observing their behaviour in practice. A book produced 
jointly by a chemist and an engineer with these advan- 
tages must be considered with attention. 

The first part of the book treats of friction generally, 
and of its diminution by the use of lubricants. The 
second deals with the nature and properties of those 
materials which are fitted to act as lubricants. This is 
followed by a description of the methods of determining 
the quality of lubricants by chemical and mechanical ex- 
amination. Finally, the complex case of the actual 
lubrication of machinery is considered. It will be seen 
that the scheme is comprehensive ; its execution is equally 
complete. 

The most noteworthy portion of the first section is that 
which deals with the relation of lubrication to super- 
ficial tension. The views there expressed were embodied 
in an article appearing in THE Enaineer of February 
12th, 1897. They are worthy of record rather as a 
stimulus to closer thought on a subject generally some- 
what slurred than as setting forth definitive conclusions. 
One pronouncement having a direct practical bearing 
may be quoted. It being granted that the utility of a 
lubricant depends on its property of keeping the solid 
surfaces to which it is applied from coming into contact 
with each other, and that, other things being equal, the 
thicker the interposed film between the solid surfaces 
the more effectively they will be lubricated, it becomes a 
matter for inquiry how this property of forming thick films 
may be recognised and measured. The authors only givea 
negative guide on this question. They say :—‘ This pro- 
perty, which some liquid films possess, of resisting 
attempts to reduce their thickness below certain fixed 
values, and even of preventing bubbles from bursting, is 
a very valuable one. It is evident that it is not directly 
related to viscosity, for many very viscous liquids will 
not form greasy lubricating films. Nor is it measured 
by the superficial tension of the liquid. We have a right 
to say, however, that when the superficial tension of the 
lubricant is less than that of the solid, the liquid spreads 
itself over the surface of the solid; but when it has so 
covered the surface, its value as a lubricant is dependent 
upon the thickness of the layer it forms, and its 
power to resist an effort made to squeeze it off.’’ 
That viscosity is not the only quality to be considered in 
judging a lubricant is obvious when one cites glycerine, 
treacle, and rubber solution as very viscous liquids not 
possessing lubricating properties ; that surface tension is 
no better criterion is proved by the high value of that 
constant for water, which is certainly not a lubricant in 
the ordinary sense. The whole subject is so interesting 
and important that we will depart from the impersonal 
attitude of the reviewer, and will ask the authors to state 
their opinion of what is the best method of measuring 
the true lubricating value of a good lubricant—on their 
own definition, What is the best mode of determining 
the capability of a lubricant to adhere to metal surfaces, 
and to form thick films not readily ruptured? It is 
possible that the answer to these questions is contained 
in the book, but we have failed to find it set forth in 


terms, and if we are able to obtain the considered judg- 
ment of two experts well qualified to throw light on an 
intricate subject, we shall be justified in our excursion 
beyond the bounds of conventional criticism. 

The section of the book dealing with the sources, pre- 
paration, and properties of lubricants is chiefly narrative. 
Most of the facts are to be found in works treating of oils 
and fats, but it is convenient to have them selected, col- 
lected, and condensed. The following chapter is of a 
more special kind. It covers in a thorough manner the 
whole field of viscosimetry as far as it relates to commer- 
cial lubricants. Various viscosimeters and their methods 
of use are described fully and clearly, and if we have a 
fault to find itis that we should have been glad to possess 
the authors’ opinion as to the merits of these different 
apparatus. It may be guessed that the Coleman-Arch- 
butt viscosimeter is their favourite; but we can conceive 
several weighty objections being urged against this instru- 
ment, and if reasons exist for preferring a viscosimeter 
which works with a varying head, and is not adapted for 
use at any temperature above 212 deg. Fah., they should 
be adduced. If an obiter dictum may be pardoned, we 
may say that many monographs written by specialists 
suffer from the defect that they are not sufficiently criti- 
cal. The non-specialist reading the book looks to the 
author not merely for description and accurate exposition, 
but for judgment and guidance. It is not enough to set 
before him impartial accounts of numerous means pro- 
fessing to accomplish the same end; he wants to know 
which of these means his author considers the best, and the 
desire to be amiable to all devisers of methods and appa- 
ratus should not prevent that author from formulating 
his opinion in unmistakeable terms. Thus the disciple 
ss be instructed, and the cause of sound knowledge 
advanced. 

We may note that the authors propose to state the 
viscosity of lubricants in absolute measure; this would 
abolish the use of the several arbitrary standards at 
present in vogue. It is a worthy attempt, but in view of 
the general employment of these arbitrary standards— 
rape oil in this country is so used—a change of procedure 
will be difficult to bring about. Among the properties of 
lubricants not generally considered as fully as is neces- 
sary is their volatility. Attention is duly called to this, 
and an apparatus designed by one of the authors for 
determining the amount of volatile matter in a given 
lubricant is described. The chemical part of the section 
allotted to the description of the properties of lubricants 
is full and accurate, as might be predicted from a know- 
ledge of Mr. Archbutt’s qualifications for treating of this 
subject. Moreover, it contains in tabulated form the 
analytical results of many samples examined by chemists 
of repute; facts acquired in this way are always worthy 
of record, and room is rightly found for them in a 
specialist’s hand-book. 

Chapter IX. deals with the mechanical testing of lubri- 
cants, and here not even the combined abilities of the 
authors can help us in a most thorny and unsatisfactory 
subject. There are many frictional testing machines, and 
all are imperfect. To dispense with their use is rash, and 
to act on their results perhaps rasher. The whole difti- 
culty will be cleared up in one of two ways; either we 
shall learn what is the true criterion of a lubricant, 7.e., 
what is its capability of forming a thick and adhesive film, 
or we shall fall back upon the results of experience, and 
shall match those oils which have approved themselves 
in practice. The design of bearings and the means taken 
to ensure the distribution of the lubricant upon their con- 
tact surfaces is well handled; the results of modern 
mechanical research are freely made use of, and the con- 
clusions arrived at will commend themselves to practical 
engineers. Itis probable that the last chapter in the 
book, entitled “The Lubrication of Machinery,” will be 
turned to first by many readers. In this the application 
of the principles laid down in earlier portions of the book 
is indicated in concrete cases. Incidentally, the authors 
offer the opinion that blended oils composed of fatty and 
mineral oils are generally preferable to either class 
alone. To maintain this dictum successfully it would 
be necessary to show that for a given purpose no 
mineral oil, however well chosen, possesses sufficiently 
that power of forming a thick and adhesive film which 
the authors have agreed to call “ oiliness.” We are not 
disposed to admit this view, holding that in many cases 
good mineral oils unmixed are satisfactory lubricants, and 
in addition possess properties of chemical stability and 
freedom from tendency to cause corrosion which are 
lacking in fatty oils. In some instances, e.g., in cylinder 
lubrication, the absence of even small quantities of fatty 
oils is very desirable. It is true that many cylinder oils 
contain « small percentage of fatty matter, but it is also 
true that others, including some of the most esteemed 
brands, are free from such addition. The satisfactory 
results which they give in practice goes to show that 
blending is not always requisite or advantageous. 

It is ‘not likely that in a subject which has many 
obscure by-ways, and of which even the main thorough- 
fares are not always well defined, there can fail to be 
well-marked differences of opinion among its students. 
We can. conceive strong arguments being urged against 
the opinions expressed by our authors on the more 
debatable points, but we are equally convinced that in 
most cases the body of professional opinion will be with 
them. The book may be read and perpended with advan- 
tage alike by the expert, the practising engineer, and the 
user of machinery. We congratulate the authors on 
accomplishing a sound and well-executed piece of work, 
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THE THAMES PASSENGER STEAMBOAT SERVICE. 
No. V. 

Twat our readers may appreciate the difficulties and 
discomforts that attended the landing and embarking of 
those who, either for business or pleasure, paid a visit to 
our great metropolis in the early days of passenger 
steamboat traffic, we give in the illustration below a 
graphic picture of the departure for London of competing 
steamboats with their living freights from the good old 
town of Margate about the year 1819. 

Of the names of the two principal boats depicted the 
originator of the picture does not inform us, but the 
leading and trailing vessels are the Favourite and Eclipse, 
while the middle one is our old acquaintance the London 
Engineer. The special characteristic of all of them is the 
great length of their funnels, and the position these occupy 
with respect to the masts. 

It is, however, the foreground of the picture that 
merits most attention, as it is a striking index of the 
methods that were necessary of adoption in the landing 
and embarkation of passengers at the date of the first 
running of these boats. With the entire absence of 
anything in the shape of a suitable landing-stage or 
pier, all the intending passengers had to be taken off 
from the primeval beach in small rowing boats, and put 
on board the steamers ; their belongings, in the shape of 
luggage, &c., having to be transported to the water’s 
edge in wheelbarrows, as shown ; and from thence trans- 
mitted by similar boats to the vessel. What such 
embarkation in anything but fairly smooth water must 
have been, may be left to the imagination to picture. 

The day of departure was evidently Monday, as three 
boats generally left for London on that day. The same 
opposition was met with by them as by their Gravesend 
contemporaries, but from a different quarter, their oppo- 
nents being the owners of the Margate ‘‘ hoys ’’—sailing 
boats—who tried their utmost to destroy the public con- 
fidence in steamboats by circulating ridiculous stories as 
to their want of safety, &c. To counteract this opposi- 


sider its position, when it was resolved to continue 
working; but in the November following the ryreage 
known as the “Sons of the Thames” resolved to se 
its boats and dissolve. ! 

The competition above bridge does not, however, 
appear at this time to have been excessive, as shortly 
after the dissolution of the last-named company a new 
one, known as the Penny Steamboat Company, was 
formed for above bridge traffic between London and 
Westminster bridges. Its two first boats were the 
Bee and the Ant, the first built by Ditchburn and Mare, 
of Blackwall, and the second by W. Joyce and Co., 
of Greenwich, who fitted both vessels with oscillating 
engines. The Bee, the first vessel of her kind on the 
Thames, was what was then called a ‘ double-breasted ” 
boat, being fitted with rudders at both her ends, to avoid 
the necessity of turning her round; one rudder being 
locked—in a line with her keel—while the other was in 
use. 

A third boat named the Cricket, built by the same 
firm as the Bee, was put on the station in 1846, but on 
account of some serious defect in her construction was 
taken off it, and replaced in October, 1847, by a new boat 
of the same name, built and engined by the constructors 
of the Ant. The new Cricket was, however, engined by 
Mr. Joyce with a pair of his patented double-cylinder, or 
compound oscillating engines, which were very fully 
described and illustrated in the issue of this journal for 
November 12th, 1897, and which were a distinct depar- 
ture in principle from the marine engine practice of the 
time. 

To interested readers unable to consult the issue of 
Tue ENGINEER above referred to, the following brief 
explanation of the new Cricket’s engines may be acceptable. 
The novelty in the engines was the application of the 
principle of two-stage expansion of the steam used in 
them by means of two cylinders of unequal diameters, 
placed side by side, the steam being of a higher pressure 
than that ordinarily used in a condensing engine; and 


LONDON STEAMERS LEAVING MARGATE, 


tion, at the commencement of the season, some of the 


steamers made a present to their passengers of their first | 
| instead ofthe whole of the expansion of the steam being 
effected in a single cylinder as in oscillating engines 


trip to London and back, to remove any apprehension as 
to their safety, and to accustom the public to conveyance 
by water. 


The were sometimes a day and 


nights on the passage to London, whereas the steamers _ 
were only eight hours in doing the ninety miles from the | 


Tower of London to the Margate landing-piace. 


But a time was coming when all such means of transit | 
from shore to vessel, and vice versd, as above depicted, were | 
| pressure at the beginning and end of the piston stroke 


to be consigned to the limbo of forgotten memories, and sub- 
stantial landing-places provided for the hapless traveller. 
Gravesend, as we have recorded, got its Town Pier in 
1884 ; a pier in connection with Rosherville was erected 
in 1840; and similar piers were constructed at Green- 
hithe, Grays, and Erith in 1842. Further to facilitate 
traftic — while Rosherville Pier was being built — the 
Blackwall Railway was extended from the Minories to 
Fenchurch-street, and at its river terminus—Blackwall— 
the Brunswick Pier was opened for the reception of 
steamboats. The spring of the year 1845 saw the open- 
ing of the permanent Terrace Pier at Gravesend; the 
Meteor, a later addition to the Star Company’s boats, 
being the first to call there; on which occasion she made 
the run from Blackwall to Gravesend—twenty miles—in 
sixty-five minutes. 

To show the increase in the passenger traflic to and 
from Gravesend, and the absolute necessity at the time 
for good landing accommodation, it is recorded that there 
were landed and embarked in one month—June, 1844— 
at the Terrace temporary pier, a total of 186,589 passen- 
gers, and at the Town Pier, 145,150. This great increase, 
however, in the passenger traffic, the product of the 
fearful competition of the steamboat companies, had its 
disastrous effects, for it culminated in the whole of their 
income being spent in legal proceedings and the payment 
of damages and fines, and in their beginning to get into 
straitened circumstances. With the prospect of the 
opening of the extended railway—London to Gravesend 
—being within measurable distance, a meeting of the 
“ Star” Company was called in September, 1845, to con- 


| 


1819 


admitted first into the smaller cylinder, and after use in | 
it, passed to the larger one and subsequently condensed, 


previously fitted on shipboard. Thus arranged, the 
expansion was carried on in a very gradual manner, the 
joint pressure in the two cylinders—the motion of the 
pistons being simultaneous—being brought to a greater 
degree of uniformity than was possible in a single-cylinder 
engine using high-pressure steam, where the variation of 


| was so great as to produce great irregularities in its 


motion. The engines of the Cricket gave good results, as 
they produced a fast and economical working boat, the 
speed realised being 14 miles an hour through the water, 
with a coal consumption of 4} Ib. per indicated horse- 
power per hour. 

Neither the new Cricket nor her machinery were, 
however, long destined to fulfil the purposes for which 
they were designed, for while the boat was about to leave 
the Adelphi Pier on her way to London Bridge one day 
at the end of September, 1847, with upwards of 150 
passengers on board, one of the two tubular boilers 
supplying her engines with steam at what should have 
been a pressure of 20]b. to the square inch suddenly 
exploded, sweeping through the after part of the hull 
with irresistible force, carrying before it the planking of 
the after deck, and the greater part of the after cabin. 
By this lamentable disaster some seventeen persons were 
killed outright, and upwards of sixty were severely 
injured. The cause of the explosion was attributed to 
the overloading of the safety valves; the extra pressure 
causing a badly-fitted longitudinal stay to give way. 
For many years previous to this terrible accident that 
happened to the unfortunate Cricket, high-pressure steam 
had been looked upon and called a “ pestiferous curse,” 
from the fact that during that time, of the 3000 low- 
pressure boilers fitted, no explosion had ever taken 
place. Some ten years before the Cricket misfortune, 
two high-pressure steamboats, the Cygnet and Swallow, 


were tried on the Thames with very unsatisfactory 


results, their boilers being subsequently taken out of 
them. 

To fill the vacancy on the route caused by the loss of 

the Cricket, the London and Westminster Steamboat 
Company—the competitor of the Penny Steamboat 
Company—added a new boat, the London Pride, to run 
in conjunction with its other steamers between London 
and Westminster bridges. She was built and engined 
by Miller and Ravenbill in 1847, and was an iron 
paddle boat, 100ft. long, 18ft. 6in. beam, and drew 3ft. of 
water. Her engines were a pair of oscillators of 12 horse- 
power each, the cylinders being 22in. diameter, with 
lft. 9in. piston stroke. Being first fitted with radial 
paddle-wheels of 8ft. diameter, with which she made 
103 miles an hour, these were removed in 1849 and re- 
placed by apair of feathering wheels 9ft. 4in. diameter over 
the floats, the revolutions of the paddle shaft, formerly 
fifty-seven, being increased to sixty a minute. This 
change of type of wheel increased the boat’s speed to 
13} miles an hour, and at the same time reduced the 
consumption of fuel, the steam pressure remaining the 
same, the improvement being made at a cost of only 
£100. 
The ordinary rectangular-shaped radial float having very 
soon been found not to give the best result for the power 
expended in impelling it, many experiments were made in 
the direction of improving its shape. Among successful 
experimenters in this connection was Mr. George Rennie, 
the well-known engineer of that time ; who, observing the 
shape of the duck’s foot and its action when in use, was 
led to adopt a paddle float of a trapezium or diamond 
shape, so applied that it entered the water with its most 
pointed end downwards, and left it point upwards, thus 
arriving gradually at its full horizontal action without 
shock or vibration. 

In April, 1840, a trial was made of the steamer Lily 
belonging to the same company as the London Pride, 
fitted with Mr. Rennie’s trapezium-shaped floats, the 
result of their application proving very satisfactory ; the 
distance between London Bridge and Woolwich being run 
in 51 minutes with the tide, and in 1 hour 23 minutes 
against it; or an increase in speed of about one-seventh 
over that with the old rectangular floats. From Mr. 
Rennie’s numerous experiments, he found that a paddle- 
wheel of one-half the width and weight with trapezium 
floats, was as effective in propelling a vessel as one double 
the width and weight with the ordinary rectangular 
floats. 

While on the subject of the speed realised by some of 
the Thames river passenger steamers in the early 
“forties,” that attained by two contemporary boats, the 
Meteor and Waterman No. 12, both brought out in 1844, 
but built and engined by different firms, is worth noting, 
as it is suggested by some present-day engineers and 
steamboat builders that such speeds recorded as having 
been attained by boats of their dimensions could hardly 
have been possible. 

The Meteor, which was at the date mentioned the 
latest addition to the fleet of the Star Steamboat Com- 

any, was an iron boat built by Miller and Ravenhill in 
May, 1844, 170ft. long and 17ft. 6in. beam, fitted with a 
pair of 40 horse-power side-lever engines taken out of the 
old Planet belonging to the same company. On a trial 
run from Blackwall to Gravesend she went the twenty 
miles in 58} minutes with the tide, and everything in her 
favour. Her average passage was 1 hour 15 minutes, equal 
to 16 miles an hour, with the tide; and 1 hour 30 minutes, 
equal to 13-2 miles an hour, against tide. From. this it 
may be fairly assumed that, if she had had a lighter type cf 
engine, she would have been still faster. - 

Waterman No. 12 was also an iron boat, built by 
Ditchburn and Mare in the same year—1844—and was 
120ft. long and 11ft. beam. She was fitted by Penn with 
oscillating engines of 32 horse-power. On the Queen’s 
return from a visit to Scotland this boat went down to 
meet her Majesty, and accomplished a distance of 
forty-two miles in 2 hours 10 minutes, equal to 19°3 miles 
an hour, there being some sea running at the time. The 
average speed of the fast river passenger boats—they 
were not allowed to do their best—was about 13} miles 
an hour in 1844, although many of the so-called ‘‘ second- 
raters” could attain that speed, and some of them ex- 
ceed it. 


LOCOMOTIVES AT THE PARIS EXHIBITION. 


EXPRESS COMPOUND LOCOMOTIVE, SOUTHERN RAIL- 
WAY OF ITALY. 
(Concluded from page 397) 

A TYPOGRAPHICAL misplacement occurred in our 
issue of October 19th, in the second sentence of the 
first paragraph, third column, page 396. All which now 
follows, save the three concluding paragraphs, needs, for 
due comprehension, to be read in from the first period of 
the paragraph just named. 

The plates of the boiler barrel and fire-box shell are of 
steel, their thickness being jin. for the smoke-box, a 
little under }}in. for the first and second boiler rings, a 
little above Hin. for the coned ring, and }#in. for the 
roof sheet of the fire-box shell, while gin. is employed for 
the spreading side sheets. The foundation and fire-hole 
rings are of iron, the latter having the lower half of 
its opening protected by a cast iron beading, the lip of 
which covers the lower rivet heads of the ring. The 
longitudinal seams of the boiler are butted, and double- 
cover strapped, the outer narrow strap being full ,%in. 
thick, and double zig-zag riveted, while the thinner inside 
strap, of greater width, has an additional chain row of 
rivets uncovered by the top strap. 

From the last ring of boiler, forwards to and including 
the fire-box shell, the rings are telescopic, each ring being 
overlapped 44in. by the preceding one and secured by a 
double row of jin. rivets, the intersections of the longi- 
tudinal with the circumferential seams being arranged as 
usual with feather edges; for the longitudinal seams 
forged out thin under set-up plates, and for the circum- 


j 
i 
t 


| 
I 
2 4 | 
‘ 


Nov. 2, 1900 


THE ENGINEER 


ferential seams the two edges ot to a tapering lap and 
brought together between the double cover straps. 

The cylindrical steam dome, 2ft. 3in. diameter, is 
formed of }in. steel with a double riveted lap joint, its 
flanged base, jin. thick, being secured to the conical 
boiler ring with a single row of jin. rivets. The 
boiler at this part is particularly strong, the rivets 
passing through, first, a reinforcing ring }jin. thick, 
elongated by two ears to cover the entire length of the 
boiler ring, and then, after the thickness of the boiler, 
through a strap-plate lin. thick, of elliptical form, extend- 
ing beyond the surface limits of the top ring, the whole 
being secured together by a double row of rivets. These 
plates are so arranged that all come inside of the set-out 
edge of the fire-box shell, the ears of the reinforcing plate 
’ there being thinned off from a thickness of in. to a feather 

edge, and then included in the double-riveted transverse 
seam. But back to the middle ring of the boiler all these 
plates come outside, the inside strap in this case being 
similarly thinned by forging, and fitted above the set-in 
edge of the preceding barrel ring. An angle-iron ring, or 
manhole, 1,3;in. thick at the top of the dome ring, forms 
the seating for the flat dome cover. A bracket #in. thick 
for the cg of the steam column is fixed by four jin. 
rivets to the back of the dome ring. 

In the boiler exceptionally strong staying has been 
adopted. The lin. steel tube plate is riveted, flange out- 
wards, 2in. back from the boiler end, and stiffened with 
a girder stay cut out from gin. plate iron, having a depth 
of 19in. at its sides, and Brow by means of 23in. angle 
irons against the tube plate witha row of nine jin. rivets, 
the ends of the stay being similarly attached by five 
rivets to the barrel ring. On each side of the steam pi 
hole in the tube plate are riveted gusset stays of the 
same depth of 19in., the two ends of each being fixed 
in the same manner as with the girder stay. The hole 
itself is stiffened by a thick ring outside, taking the flange 
of the steam pine. 

At the fire-hole sheet of the shell the boiler staying is 
similar. Here are two transverse girder stays, scol- 
onan in jin. iron, and having a maximum depth at the 
sides of 20}in. for the top stay and 24in. for the lower 
one. These are riveted to the fire-hole sheet, sandwiched 
between two a irons, the upper one of which has 

‘in each case treble the strength of the lower one. The 
minimum height of each girder from the fire-box is 
1ljin. and 4in. respectively, the ends being secured to 
the curved sides of the roof by means of forgings with 
webbed ends 13in. by 6in. for the upper, and 16}in. by 
6in. for the lower, and fixed by seven bolts for the first, 
and nine bolts for the second, these bolts being 
riveted over in the lower sides of the feet where the 
metal is thinnest. : 

The transverse staying of the curved sides is further 
accomplished by means of ten iron stays of 13in. dia- 
meter, eight out of which number are pinned in vertical 
rows. of two each to segmental steel castings of TT 
section adapted to the curve of the roof and each fixed 
thereto by ten rivets. These stays cross the box at 
heights of 10}in. and 2jin. above the fire-box crown. 
The two remaining transverse stays are spaced out pro- 
portionately and in line with the lowest row, towards the 
tube plate end of the shell, and attached to the latter 
by segmental castings, the farther one of which is half 
the length of those just mentioned, while the one nearest 
the centre of the box is really a roof girder continuing 
around the half circle and serving more particularly to 
carry the pins of nine adjustable swinging stays pinned 
in below to as many free-ended or half-girder crown 
stays of steel, the single front beaks of which rest as 
usual over the tube plate, while the free end is main- 
tained from beneath by three short screwed crown stays 
to each girder. 

There are 117 vertical iron stays screwed into both 
sheets, and having a diameter in the steel of 1,';in. and 
1,,in. in the copper. The upper extremity is riveted, 
and the opposite end within the box is further held by a 
nut with a washer, and above the crown by another nut, as 
is done likewise with the short girder stays previously 
referred to. These vertical stays are not quite square 
with the roof of the shell, on account of the copper crown 

— tilted in forwards at an angle of about 181 deg. 

The lower portion of the fire-box tube sheet is tied in to 

the first boiler ring by 15 iron stays spaced 83in. apart, 
double-riveted inside the ring, and, by tapped ends, 
secured to the copper sheet with screws put in from the 
fire-box interior. There are 672 copper stays in the 
lateral sides of the fire-box spaced out between centres 
8in. for the vertical and 83in. for the horizontal rows. In 

the flue sheet there are 100 and in the fire-hole sheet 206 

copper stays. 

The transverse bearers for the grate are supported at 
intervals by brackets screwed up under the foundation 
ring. The grate is composed of three panels, each con- 
taining 54 bars—steel castings—8}in. deep and jin. to 
jin. thick, bolted together with air spaces Gebiconn each 
of }in. in series of four in the two principal panels, and 
in series of three in the short—foremost—panel, which 
is in part a tilting grate carried on a frame 3ft. 2}in. 
broad by lft. Qin. long, of 1,;in. by 23in. iron, the 
shorter sides being curved downwards to accommodate 
the belly of the bars, and having welded to them, a little 
out of centre, the axial rods or trunnions, 23in. diameter. 
The latter are carried on bearings bolted up underneath 
the foundation ring, and operated by a screw and cast 
- iron hand wheel situated at the back of the bracket sup- 
porting the bunkers, as indicated in the cross section of 
the fire-box. 

_ The frames are of steel, 1jin. thick, and strongly stayed 
inside with angle irons, serving as connections with the 
various inside platings and for the transverse frames. 
These latter are :—The front buffer beam ; the draw-bar, 
well-frame, or caisson ; a steel casting girder of I section, 


11jin. deep, with closed ends, 15jin. deep, where bolted | pram 


horizontally to the frames. At the back of this frame, 
lying horizontally behind the fire-box, are horn-guides for 
the expansion of the boiler; a second and lighter frame 


follows with fo iron horn-guides—also directed 
inwards towards the fire-box—braced by 4in. steel plating, 
which fills the frames in up to the next traversing plate, 
fin. thick and 17}in. deep, riveted vertically between 
— just forward of the first coupled wheel horn- 
plates. 

Up to near this point, starting from the front of the 
fire-box, the lower part of the frames is closed in by Zin. 
plating, secured by 84in. by 8fin. angle irons—forming 
thus the ashpan bottom. Beneath the forward end of 
this plating there is a transverse frame, made up 
principally of two 5}in. by 53in. beams of strong [ sec- 
tion. It is through this frame that the bogie pin is passed 
into the pivot casting of the bogie cradle below. The dila- 
tation slides, previously referred to, receive six downwardly 
projecting blocks on the foundation ring. Of these the long 
middle pair, 54in. by 2%in., are intended to take up the 
side thrusts, while the other four, situated nearer the sides 
of the foundation ring, bear the vertical movements. These 
latter are shallower projections with broad club feet 9in. 
wide by 3in. lengthwise, and are carried upon T brackets, 
bolted on outside the frames, with top lips to the inside 
edges of the seating, the outer edge being closed by a 
short steel plate, screwed up against the bracket and 
securing in place at the same time a square-eyed buckle 
embracing both slide and bearing, with a play for the 
buckle of about lin. ‘The middle slides,” &c. (line 8, 
col. 8, page 396.) 

This engine has been designed with the intention of 
avoiding as much as possible all oblique strains, to have 
all its bearing surfaces as large as permissible, and in 
every way to sacrifice an apparent for an effective 
simplicity by placing every moving part where easily 
accessible and in view. 

It will be put into service after the Exhibition on the 
different sections -of Milan-Venice, Milan-Bologna, 
Bologna-Porretta, and Florence-Rome—stretches, on 
which the maximum gradients and minimum curve radii 
are respectively as follows :—For the first, gradients of 1 
in 100, with curves of 1300ft.; for the second, gradients 
of 1 in 200; for the third, gradients of 1 in 77, and curves 
of 970ft.; and, for the last-named, gradients of 1 in 83, 
with curves of 1130ft. The distances to be run are very 
short, the maximum of them being that from Orte to 
Rome, a little over 50 miles. 

The coal to be used is, as before mentioned, Cardiff, in 
lumps and in the form of briquettes, with a calorie power 
of about 7000 to 7700. 


MERIWIONALI Express (ITALY). 


Dimensions, 
Cylinders (4)— 
HP. | LP. H.P. LP. 


Sectional area .. 1184 c.m.2 | 2552 c.m.? |175-7 sq. in.|395-4 sq. in. 


Volume of one stroke |78-700 d.m.3,165-880d.m°} 2 . | 5-Seu, ft. 
Clearance .. .. ..| 7-400 d.m.3:28-150 d.m.3} 0-26 cu. ft.| 0-99 cu. ft. 
VALVE GEAR (Wal- 

sc 
Piston valve diam. .. +185 m. +820 m. Thin. lft. gin. 
Piston valve rings 

(width) .. .. .. -074 m. -070 m. 2jin. 2iin. 
Piston valve travel 

+190 m. +180 m. Thin. Thin. 
Piston valve lap (ad- 

mission 34m. +25 m. 1f,in. lin. 


— valve lap (on 


Valve cylinder ports 


(dimensions).. .. = Sin. by 1fin|15gin by 1jin 
Area of valve cylinder 
-98c.m.2 | 175 c.m.? | 14-4 sq. in.| 27-1 sq. in. 
Area of dry pipe ..| -177¢.m.2 346 ¢.m.? | 27-4sq. in.| 53 sq. in. 
Area of exhaust pipe | -346c.m.2 | 346¢.m.? | 53 sq. in. 58 sq. in. 
Area of blast nozzles 
(maximum) .. .. 283 c.m,? 48-8sq. in. 
Area of blast nozzles 
(minimum) .. .. 82¢.m.? 12-7 sq. in. 
Motion— 
Length of connecting-rods  .. .. 2-£50m. .. .. 
Throw of cranks .. .. .. .. .. 0-825m. .. .. Ift. jin. 
Ratio, rod length to crank radius .. 6-92 
Grate (level)— 
Fire-box (copper)— 
Height from bottom of foundation 
. 5ft. 1gin. 
Height from bottom of foundation 
ring, back .. .. oe 2-606 m. ft. 
Length inside, bottom . 2-017 m. . 6ft. 
” 1-945 m. 6ft. 4gin 
Width inside, bottom 1-500 m. 4ft. llin. 
. 1-380 m. 4ft. 6gin 
Thickness of walls at side.. 15 mm. fin. 
tubesheet .. .. .. 30&16mm & Sin. 
Heating surface above grate .. .. 11-70 m. sq . 125-8 8q. ft. 
Tubes (steel) 273— 
Diameter, inside... .. .. .. 45 mm. ljin. 
Length, between tube plates .. 4-000 m. 18ft. 1jin. 
Heating surface, inside .. 155-00 m. 1667-8 ft. 
Total heating surfaces .. .. .. 166-70 m. sq. 1793-6 sq. ft. 
Ratios, tubes H.S. to fire-box H.S.  — 
” total H.S. to grate area .. 55-57 
Boiler— : 
Fire-box shell, length outside 2-200 m. .. 7ft. 2gin. 
” ” width inside (max.) 1-680m. .. 5ft. 64in. 
” ” min.) 1-630m. .. 5ft. 44in. 
Barrel diameter 1-564m. .. 5ft. 1gin. 
” ” 1-400 m. .. 4ft. 74in. 
» length . 8-895m. .. 12ft. 9gin 
. 18&17 mm. }iin. 
Smoke-box, length inside. . 2-450m. .. 8ft. fin. 
‘ diameter inside 1-484 m. 4ft. 84in. 
Height, axisfromrail .. .. .. 2-650 m. &ft. 8fin. 
* foundation ring from rail 1-350 m. 4ft. 54in. 
- minimum water level from 
fire-box crown .. .. .. .. 0:100m. Tin. 
Steam pressure ..'.. .. .. .. kilos. 1-3 Ib. 
Chimney, totallength .. .. .. 1-500m. . 4ft. 
” diameter (max.) .. .. 0-510 m. 1ft. 8jin. 
” | 0-430 m, lft. 4fin. 
height from 4°250m. . . 18ft. 
Air 
rough grate .. . . 1-:38m,? .. .. 14-8 sq. ft. 
» tubes, fire-box end « 0-8096 m.? . 8-82 sq. ft. 
in middle . 0-4341m.2.. 
0-1452 m.? . 1-56 sq. ft. 
Ratio, tubes tochimney.. .. 2-13 
es— 
Width inside.. ... ef 1-180m. .. .. 10}in. 
Width over frames at bunkers .. 2-950m. .. .. 
Length over buffers .. .. .. «+. 18-080m. .. .. 42ft. 


Wheels— 

Driving, diameter . . 
Lai play, trailing coupled axle 
Width between flanges .. .. .. 
Lateral play between tires and rails 


‘ 

Total wi base of drivers .. .. 

Centre coupled trailer to bogie pin 
Weights— 


gine, empty .. 
Engine 
nder coupled wheels 
ie 


»  bogicleaders .. .. .. .. 
» trailers .. .. .. .. 18,000 kilos. .. 12-8 tons 
Total .. .. .. .. .. 66,500 kilos. .. 65-5 tons 
On springs .. 650,900 kilos. .. 50-1 tons 
Unhung.. .. «+ 15,600 kilos. .. 15-4 tons 
Water reservoir (cylindrical)— 
Weight empty +e ee ee e+ 14,000 kilos. .. 18-8 tons 
Weight loaded— 
Weight under middle wheels.. .. 9,000kilos. .. 8-9 tons 
endwheels .. .. 10,000 kilos. . 9-7 tons 
Total .. .. ce .. 18-6 
Wheel base .. .. .. . 6-000m. .. .. 19ft. Tjin. 
Length over buffers .. . «- 10-520m. .. .. 34ft. Sin. 
Water capacity .. .. .. .. .. 15,000 litres .. 3,300galls 
Bunker measure... .. .. .. .. 4m.3  .. .. I4l cu. ft. 
Length engine and tank over buffers 23-500 m. ..  77ft. Tin. 


HARBOURS AND WATERWAYS. 


The Thames.—Attention has once more been directed to 
the Port of London by a letter from Messrs. Elder, Dempster, 
and Co., the large shipowners, addressed to the Times. They 
state that London is, so far as their large experience goes, the 
most expensive port in the world at which to discharge a 
vessel; caused partly by high charges, but principally by the 
delay in getting vessels unloaded. It appears that their 
vessels, which take from twelve to thirteen days to sail from 
Canada to the Thames, on occasions are detained fourteen 
days in discharging the cargo from the steamer at a London 
dock. They further point out the drawback due to the 
absence of sufficient depth of water for vessels to get up to 
the docks without detention ; and the want of graving dock 
accommodation for vessels of the largest class, similar to that 
provided at Liverpool and Southampton. They consider 
that ‘ the present situation is suicidal from a national point 
of view, as the competing ports on the Continent, say, Ham- 
burg, Bremen Rotterdam, Antwerp—all have splendid 
facilities for work.” 

The London Chamber of Commerce replied to this lettez 
by pointing out the fact that a Royal Commission has been 
appointed by the advice of the Board of Trade to inquire into 
the whole subject of the London docks; and that the 
Chamber has done its best to throttle all attempts that have 
been made by the dock companies to raise the necessary 
funds to construct works absolutely necessary for carrying out 
the operations of loading and unloading vessels expeditiously 
by placing a charge on barges which now have the full run of 
the docks without any payment. The London docks pay very 
scant interest on their capital, in fact in some cases none at 
all; the charges on shipping are already as high as it will 
bear, and it is difficult to see where the money is to come 
from to modernise the dock equipments unless the County 
Council are prepared to add the dock business to that of the 
tramways and their works department. A special committee 
appointed by the Council has already issued a report on the 
subject, but no further action has been yet taken. 

Llanelly.—The carrying out of the new dock at Llanelly 
seems to be beset with difficulties. In the first place, great 
difficulty was encountered in obtaining Parliamentary sanc- 
tion to the scheme, and in settling the engineering and 
financial matters before the work could be commenced, As 
the work was approaching completion the resident engineer, 
Mr. Colin Fowler, resigned his appointment. Some time 
after the dock was commenced it was found that by an alter- 
ation in its shape the quay space could be considerabl 
increased, and this alteration was decided on, the new wor 
forming an extra to the contract. When, a few months ago, 
the contractor was about to cut through the embankment to 
make good the entrance, the Commissioners were served with 
an injunction by the owners of the embankment forbidding 
its disturbance. The Commissioners had all along been 
under the impression that this embankment was their pro- 
perty, but as the injunction was granted, it appears that this 
was not the case. The result of negotiations which have 
been pending with the owners will probably be that the 
matter can only be settled by the payment of a considerable 
sum by way of compensation. 

Goole.—The Aire and Calder Navigation have it in con- 
templation to increase the area of the docks at Goole, owing 
to the demand for more space for the increasing trade. For 
this purpose plans have been prepared for the construction of 
an additional dock. The necessity for this is shown by the 
increase in the number of sea-going vessels which trade with 
the port. In 1895 the total number of foreign and coastwise 
vessels using the docks was 2367, with a tonnage of 750,781 
tons. In 1899 the number was 2757, with a tonnage of 
889,317 tons. In addition to the construction of a basin 
larger than any of those now in use, further facilities are to be 


afforded for coal shipping, and for the access of the trains of- 


the North-Eastern Railway Company to the quays, the 
Lancashire and Yorkshire Company at present having a 
monopoly of this. A direct passage for the barges coming 
down the canal and passing out into the river Ouse on their 
way to Hull is also to be provided. These works, as laid out, 
involve the construction of a waterway across one of the 
main streets of Goole, and also level crossing by the railway. 
To this the town has objected, and has threatened to oppose 
the scheme in Parliament unless the railway be carried 
across the streets by a viaduct. The company contendsthat 
this is impracticable, and if the town persists in its demand 
it will not be possible to proceed with the scheme. 

Canal haulage.—At the Navigation Congress recently held 
at Paris descriptions were given of the method adopted for 
hauling canal boats against very rapid streams on the Rhone 
and through the pass at the Iron Gates on the Danube. On 
the Rhone, previous to the formation of the General Navi 
tion Company in 1892, navigation was carried out under 
conditions that were both costly and irregular, and imper- 
fectly adapted to the wants of commerce. In the neighbour- 
h of Journan and Pont Saint Esprit the current is too 
rapid for ordinary steam barges and tugs. The bed of the 
river is encumbered by sand shoals, which are moved about 
at every freshet, consequently a chain cable laid on the bed 
of the river cannot be made use of, as it would become buried 


1:940m. .. .. 6ft. 4gin. 
1-115m. .. .. 83ft. 7jin. j 
10 mm. -. #in. 
50 mm. 
1-362m. .. .. 4ft. Sgin. 
10 mm. #in. 
Wheel base, bogie centres .. .. 2-500m. .. .. 8ft. 2jin. 
trailing bogie to first 
1-750m. ». .. 5ft. Sjin. 
4-:100m. .. .. 18ft. Sin. 
6-900 m. .. .. 22ft. 
«+ e+ 57,500 kilos. .. 56-6 tons 
.. .. 48,500 kilos. .. 42-8 tons 
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inthe sand. The plan has therefore been adopted, under the 
direction of Mr. Lombard Gerin, of coiling the cable on a 
drum fixed’ on-a specially constructed tow ‘boat, the other end 
being anchored up stream. The canal at the part where this 
system has been adopted is divided into sections varying in 
length from eight to nine miles, on-each of which a tow boat 
is stationed, supplied with a windlass‘ capable of winding up 
a cable extending over the. whole length of the section. The 
boats towed. from one section .to.the other simply by 
being coupled. in succession to the tow boat: The movements 
are ‘so regulated that at the end’of the day each of the tow 
boats is at the up-stream end of its course, and no cable 
remains on the bed of the river...  - 


A similar plan has been adepted on the Danube. At mean 
water level the steam barges used on the Danube can navigate 
the riew channel of the Iron Gates without much difficulty ; 
but where the rate of the current, increases to 10ft. and 16ft. a 
second this is not practicable,.and the system of towing by a 
cable coiled on a drum fixed ‘on a tow boat, on the Lombard 
Gerin system, as used on the Rhone, has been adopted. This 


JETTY. CONSTRUCTION AT BILBAO AND 
ZEEBRUGGE. 


In Tur ENGINEER of November, 1893, under the head of 
“Harbours and Waterways,” ar account was given of the 
works which were then being carried out in the river for the 
improvement of the Port of Bilbao. An official account of 
these works has since been given, and also a paper on the 
same subject was presented at the recent International Navi- 
gation Congress at Paris.* The trade between Bilbao and 
this country, according to the last consular report, amounts to 
about two millions of tons, and forms nearly 70 per cent. of the 
whole trade of the port; the export consisting principally of 
hematite iron ore. 

The description of works now given is in continuation of 
those previously described, and is interesting from the fact that 


drum is worked by a compound horizontal engine of 300] ...--.” 


indicated horse-power. The -cable has a length of 3? miles, 
is 1jin. in diameter, and has a resistance of 84°8 tons. It is 
composed of 125 steel wires, without any centre core of 
hemp or india-rubber. The weight is 33 tons. The tug is 
capable of towing against a stream of 154ft. a second two 
barges carrying 630 tons each, drawing 6°85ft., at a speed of 
1°30 miles an hour, the consumption of coal being 3 cwt. 
The strain on the cable is 23 tons with this load, or about 
one-fourth its breaking strain. The cable tug can take up 
stream ten barges of 650 tons burden in a day of twelve 
hours. It is calculated that to accomplish the same result 
with an ordinary tug would require 2600 indicated horse- 
power. 


Galveston.—The fearful hurricane which occurred on the 
coast of Texas in September last, and which caused the water 
to rise 10ft. above its normal level, practically destroyed the 
town and harbour of Galveston. The question has been 
mooted as to the rebuilding of the town or the removal of 
ihe trade to other ports. The growth and commercial pro- 
sperity of Galveston are, however, due to the fact that it 
possesses the only deep-water harbour on this coast. The 
Government has invested about one and three-quarter million 
pounds in ten miles of training walls and other works to 
secure a depth of 26ft. of water over the bar. A board of 
United States engineers reported some years since in favour 
of concentrating the expenditure on the Texas coast at 
Galveston as the port where deep water could at the least 
expense be obtained and maintained. The idea of abandon- 
ing Galveston for some other port does not, therefore, seem 
to be likely to’take place. The great disadvantage of the 

lace is the low level of the surface and its liability to be 

ooded during the occurrence of the hurricanes which are 
not infrequent there. Some years since one of the islands 
which form a pleasure resort for the inhabitants of New York 
was devastated, and enormous damage to life and property 
occurred on the coasts of Louisiana, Mississippi, and Alabama 
during the hurricane of 1893. To render the city proof 
against future floods, it has been suggested that the general 
level of the city should be raised by material dredged from 
the bed of the harbour and transported on to the land by 
suction dredgers and transporters. This is no new idea, as 
an area of more than ten acres of land lying on the shores of 
Jamaica Bay, not far from Brooklyn, has been raised from 
8ft. to 10ft. by sand dredged from the bay, on which it is in- 
tended to erect villas, and this area is being extended. It 
is estimated that to raise an area of one square mile 10ft. 
deep would not cost more than a-quarter of a million pounds, 
a small sum for land to form the site of a busy commercial 
town and for placing it in safety from the danger of disaster 
similar to that which recently occurred, especially when it is 
considered that more than 1000 lives were lost and 4000 
houses were destroyed. 


Chicago Drainage Canal—At the time when this canal was 
completed and the sewage from the houses of a population 
reckoned at over a million was turned into it, the quantity 
of sewage, amounting to 50,000 cubic feet a minute, grave 
apprehensions were entertained by the towns and villages 
lower down that the water in the river would be poisoned. 
Even St. Louis, 365 miles away, for a time denounced the 
scheme, and proceedings in the Federal Courts were 
threatened. Now, according to an article in the Times, after 
eight months have elapsed, nothing has been done, and 
apparently no nuisance has been created. It is claimed by 
sanitarians and bacteriologists that with such a large body of 
water as flows down the canal the sewage becomes so diluted 
that the water is innocuous. During a recent visit to 
Chicago Admiral Dewey passed through the canal, and ex- 
pressed surprise at the clearness of the water and the absence 
of any disagreeable effect. Where this canal differs from the 
Manchester Ship Canal is, that the sole purpose for which 
the latter was constructed was navigation, whereas the 
primary object of the Chicago Canal was for disposing of the 
sewage of the city, navigation being a secondary considera- 
tion. Having this in view a constant current, derived from 
the water of Lake Michigan, was provided equal to 300,000 
cubic feet of water flowing at the rate of a mile an hour 
through a channel 22ft. deep. 

A careful investigation on the part of the War-office 
authorities has also served to dispel another illusion as to 
the lowering of Lake Michigan. So far, after seven months’ 
€xperience, no lowering can be traced. 

It is now intended to further enlarge the waterway by 
widening the south branch to 200ft. and deepening it to 30ft. 
at a cost of about half a million pounds. The whole scheme 
when completed is estimated to cost £10,000,000. 


Tur conclusions of the London County Council on the 
tiew Lambeth Bridge, says the Builder, are amusing. They 
recommend that ‘‘one of the best authorities on Gothic architec- 
ture of the day should be asked to advise in working out the 
details of the piers, towers, and abutments of the bridge.” In 
regard to Vauxhall Bridge we were told that to employ an architect 
in conjuction with the engineer would be a direct slight to the 
engineer ; but it appears that in connection with the new Lambeth 
Bridge this objection disappears, and the engineer is to be 
‘*slighted” here, though it is pre d impossible at Vauxhall. 
Here is the old blunder of the Tower Bridge over again. The 
Tower Bridge was to be sham-Medival because it was near the 
Tower, and so a quantity of sham-Medizval details have been 
plastered over the real construction, rendering it a piece of pre- 
tentious gim-crack. And now it is proposed to repeat the same 
mistake in the new bridge, and clothe it in a sham-Medieval garb 
to harmonise with the sham-Medieval garb of the adjacent 


building, 


the method of constructing the piers by means of iron caissons 
filled with concrete is somewhat novel, and greatly facilitates 
work of this kind in the open sea. 

In order to obtain a greater depth of water over the bar, and 
give 18ft. at high water of neap tides, the scour of the ebb 
tide has been concentrated on it by a single curved jetty 
extending out from the west side of the harbour for 2624ft., 
and 160ft. beyond the bar into a depth of 20ft. at low water at 
spring tides—see Fig. 1. The channel has been dredged and 
deepened, and the depth increased from 2ft. to 15ft. at low 
water spring tides, allowing vessels of 23ft. draught to navigate 
the river at spring tides and 19ft. neap tides. The increasing 
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Fig.2. 
West Jetty , Bilbao 
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~ Fig.3. 
East vetty Bilbao 


trade of the port due to these improvements has enabled the 
commissioners to proceed with works in the bay for the protec- 
tion of the harbour from rough seas. 

Two jetties—Fig. 1—have been constructed, one extending 
out 4756ft. from the west shore about a mile below the quay 
at Portugalete in a north-easterly direction; and the other 
from the Point of Begona on the east shore in a nearly 
westerly direction for a length of 3600ft., leaving an 
opening of 1730ft., and enclosing 600 acres having a 
depth of from 16ft. to 40ft. at low water. The first wall 
bends inwards at a distance of 3000ft. from the shore at 
an angle of 165 deg. The west wall is built in about 50ft. of 
water ; and the east, or inner wall, in from 6ft. at the shore 
end to 40ft. at the outer extremity. 

The west jetty has been constructed on a foundation of 
random blocks of stone up to 20ft. below low water—Fig. 2; 
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ee et de Bilbao. Par M. Pedro Garcia Faria. Navigation 
Paris, 1900. 


upon these at first were placed large blocks of concrete, but 
subsequently, in place of these, the superstructure was carried 
up by means of metal caissons 42°64ft. long, 23ft. wide, and 
23ft. high, placed on the rubble foundation and filled -with 
concrete, which when filled contained 844 cubic yards, equal 
to a weight of about 1460 tons. These caissons were con- 
structed in workshops established on the shore, from which 
they were launched and ballasted by being filled with concrete 
up to 5ft. from the bottom. They were then towed to their 
place, and after being properly aligned, were filled with water 
and sunk on their bed. 

As soon as the caissons were in place twelve blocks of con- 
crete, 13°12ft. by 9°84ft. by 8°20ft. containing 40 cubic yards 
each were quickly placed, the two layers occupying 16}ft. 
in height, and reaching within 18in. of the top; the voids 
between the blocks being filled with cement grout. The 
object in using blocks, instead 
of filling the caissons with con- 
crete in mass, was to get them 
weighted as quickly as possible, 
and to avoid the risk of their 
being displaced by the waves. 
On this monolith was con- . 
structed the superstructure 
formed of eight blocks of con- 
crete, each containing 40 cubic 
yards, the interior of the wall 
being filled with concrete in 
mass. 

The time occupied in placing 
the caissons in position and 
filling them occupied from 
thirty to thirty-two hours. 
This system, the use of which 
first commenced in 1895, has 
given good results. At the end 
of 1899 the jetty had been com- 
pleted for a length of 2965ft. 
It is expected that the work 
will be completed in 1902. 


The foundation of the eastern 
jetty, so far as the rocks ex- 
tended, was formed with bags 
of concrete. . Beyond this, 
where the sea bed consisted of 
sand, a foundation—Fig. 3—of 
rough random blocks of stone 
was first laid to a height of 
21ft., the top being 64ft. below 
low water. On this concrete 
_in bags containing 65 cul.. 

yards was laid at a height of 3ft. 
above low water, on which was placed a layer of quick-setting 
cement; on this a face of concrete blocks was laid, the 
centre being filled with concrete in mass. The width of the 
wall above the bagwork was 33ft. 6in., and rose to a height of 
23ft. above low water. It is surmounted by a parapet 10ft. 
thick and 8°20ft. high. The superstructure is protected on the 
exterior by two rows of concrete blocks containing about 
60 cubic yards each. 

The works have been designed and carried out by contrac- 
tors under the direction of M. Evaristo de Churruca, engineer 
of the port. 

This plan of building jetties with iron caissons filled with 
concrete has also been adopted with modifications for the new 
harbour in the North Sea at Zeebrugge.t The mound 
foundation has, however, been dispensed with there, and the 
caissons have been deposited directly on the bed of the sea, which 
consists of clayey sand. The depth in which the breakwater 
for the harbour is built at Zeebrugge does not exceed 26ft. to 
30ft. at low water. The caissons there are 82ft. long, 293ft. wide, 
and 28#ft. high, representing a cube of 2600 cubic yards and a 
weight of 4500 tons—Fig. 4. The sides of the caissons are formed 
with a cutting edge at the bottom, which causes them when 
weighted to sink into the ground. The caissons were built 
in the basin forming the 
inner port. The iron 


Fig.1. 


skin is braced together 

8 and lined with concrete 

varying in thickness 

HWSI. from 3ft. at the bottom 
to 1ft.atthetop. After 
being floated, the cais- 
sons were lowered to 
: their position, and sunk 


by the admission of 


water. They were then 


eee filled with concrete in 
mass. On the side next 
aie the sea the bottom is 


Jetty. Zeebrugge. protected by blocks of 
concrete for a width of 
50ft. On this foundation 
the superstructure is constructed with concrete blocks weigh- 
ing 55 tons. These are set back on the top of the founda- 
tion 4ft., and above high-water line is a second set off of 3}ft. 
This profile was designed in place of a regular batter with the 
idea that it is better to destroy the force of the waves by 
direct impact on the part where it has the greatest strength 
to resist the shock, and also to break the force of the falling 
water in its descent by allowing it to come in contact with 
the set-offs, and thus causing it to have less effect in cutting 
out the sea bed at the base of the wall. With a wall of this 
form also the waves are not led so easily up the wall, and have 
less tendency to break over the parapet than with a regularly 
inclined surface. It may be mentioned that the same idea 
was carried out by Sir James Douglas in the construction of 
the new Eddystone Lighthouse. 


A meTER for measuring the amount of steam which 
flows through a steam pipe has been introduced in Berlin by A. 
Friedeberg. It is described as follows :—Inside a horizontal length 
of the main a flap-plate, hung from a horizontal axis, actuates 
through an internal sector and rack, a conical plug valve control- 
ling an opening in the top of the main. When no steam is being 
used, the plate hangs vertically and keeps the valve closed ; when 
steam is flowing through the main, it turns the plate more or less 
towards a horizontal position, thereby as the valve corre- 
spondingly, and the steam escaping through the valve is condensed 
in a worm. The water from the worm is either collected in a 
measuring tank, provided with a gauge glass, or is delivered upon 
a bucket-wheel, the revolutions of which are indicated upon a 
counter arranged to show the corresponding quantity of steam 
flowing along the main. 


+ Construction of the pier of the Port of Call of “yaaa by J. Nyssens 


Hart. International Navigation Congress, Paris, 1900. 
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GERMAN THIRD-CLASS CRUISER AMAZONE 


THE NEW GERMAN CRUISER AMAZONE. 


Tue Amazone is a third-class cruiser of the vedette sort, 
equivalent to our own Pelorus class. She is spoken of and 
to some extent is an improved Gefion, but, as the following 
particulars show, she resembles the prototype in little save 
armament :— 


Gefion. Amazone. 

Displacement, tons 4207 2645 
Length,feet .. .. .. .. 834 828 
Armour deck, amidships .. 8in, 2in. 

Armament .» Ten 4in., six 6-pdr., .. Ten 4in., ten 3-pdr., 

eight machine. eight machine 

Torpedo tubes.. .. Twoabove water. .. One submerged, two 

above water. 
Horse-power, maximum 9828 a 6600 
Speed (maximum), knots .. 20-5 “a 20 
Coal (normal), tons .. .. 900 300 


The Gefion was launched in 1893; it is interesting, there- 
fore to note that German ideas, which in the Gefion closely 
followed ours, have since then branched off in an entirely 


independent direction. In the Gefion coal is the chief con- 
sideration, and the guns are secondary. In the Amazone it 
is just the other way about. The most she can carry is 
500 tons. 

However, before discussing the ship at length, it may be 
interesting to compare her with our similar ships, the Pelorus 
class. In the connection the Russian Novik, with which we 
shall be dealing in an early number, may also be introduced, 
as she represents the same kind of sacrifice as the Amazone, 
only in her case everything is sacrificed for speed :— 


Amazone Peloru Novik 
(German). (British). (Russian). 
Displacement, tons 2645 21 - 8000 
Length, feet 328 861 
Beam, feet .. 36} 39} 
Draught, feet .. .. .. 15 19 
r., eight,3-pdr., 
Maxims. ~ three Maxims. 
Torpedo tubes, submerged 1 vs 0 ae 0 
above wa‘ 2 ve 2 6 
Armour deck, maximum. . 2in. 2in, 2in. 
Horse-power .. .. .. 6600 7000 17,000 
oe maximum), knots.. 20 20 25 
no! toms .. .. 300 oe 250 (%) 
Coal (full capacity), tons.. 500 500 


_ As the Pelorus isa much smaller ship her coal supply is 
oe per ged better, nor does she in any way compare 
y with the German. It is worthy of note that the 
Pelorus has 7000 indicated horse-power to make her speed 
with, while the larger German has to do it with less. Sisters 
of the Amazone have done their 20 knots on trial, but in a 
race the honours would undoubtedly go to the Pelorus class. 
To return to describing the Amazone. It will be noted 
that her guns, as in most German types, are placed with a 
eat regard for end-on fire--the theoretical right-ahead fire 
ing four guns, while the amidship pieces have a very large 


*“ 15ft. is the Pelorus’ nominal draught, but 17ft. is probably nearer the 
ual, The 19ft. extreme draught to the Novik is doubtful. 


arc. The Pelorus has but two guns that fire right ahead. 
Actually the German fire would not three—cases in 
which both end _ could fire at the same ship being 
chiefly theoretical. 

The Amazone is to be fitted with the Schultz boiler, which 
is an adaptation of the Thornycroft, and resembles it 
very closely indeed. 

The protective deck has a somewhat curious form, various 
hatchways in it being protected with armoured coamings. 
Amidships, too, the deck, instead of being a mere roof to the 
engine-room, more or less fits closely upon them, and where- 
ever anything reaches high up the deck is there domed up for 
it. It is at least ingenious. Altogether about eight ships 
of the Amazone type are built or building. Those launched 
and completed or nearly so include the Gazelle, Nymphe, and 
Niobe. Another, the Ariadne, has just been launched. The 
remaining three are not named as yet. Others appear to be 
projected. 


THE CLYDE AND NEW NAVAL CONTRACTS. 


Tue contracts for the new armoured cruisers of the 
County class, tenders for which were received by the 
Admiralty from ten firms throughout the United Kingdom 
on the 3rd ult., were placed on the 25th ult., three of the four 
vessels required going to Clyde building firms, and one to the 
renowned Elswick works on the Tyne. One vessel has been 
placed with the Fairfield Company, one with the London and 
Glasgow Company, and one with William Beardmore and Co. 
—formerly R. Napier and Sons—all in the Govan district of 
the Clyde, while Elswick has been entrusted with the fourth. 
The followi approximately, were the amounts of the 
tenders sent in by eight of the ten firms who were invited to 
quote :— 


Engines. 

Fairfield .. ‘4 516,500 220,000 

Beardmore... .. .. 517,000 000 

London and Glasgow .. 527,000 227,000 
ott and Co. .. 552,000 ts 
rd’s 552,000 
Palmer's .. 574,000 


Swan and Hunter |. 604,000... 
The fact of the lion’s share of the new work having been 


considerations which have evidently weighed with Mr. Goschen 
and his colleagues in the allocation of the work is sufficient 
to dissipate such an assumption. First of all, the vessels 
have been given to the four lowest tenderers, and this of 
itself is justification enough under any ordinary circumstances. 
In the next place, the three Clyde firms, as well as the one on 
the Tyne, have had a greater experience in building modern 
warships than can be claimed by any other firms throughout 
the kingdom, except, perhaps, the Thames Ironworks and 
Shipbuilding Company. 

The consideration of distributing the contracts amongst 
such firms as are in a position to undertake, and have the 
best prospects of rapidly completing the work, has also very 
largely influenced the Lords of the Admiralty. Such a con- 
sideration, in fact, weighed with their lordships in first of all 
selecting the firms who should be asked to tender, and it even 
led them to pass over firms of note—on the Clyde as elsewhere 
—whose situation as regards work on hand was not such as 

inted to the prospect of rapidity in executing fresh work. So 

r 2s the successful Clyde firmsare concerned, there is nothing 
standing in the way of the rapid construction of the vessels 
just placed. At Fairfield, with the five or six berths available 
for work of this heavy class, only two cruisers are now on the 
stocks—the armoured cruiser Good Hope, of 14,000 tons dis- 
placement, and the 9800-ton cruiser Monmouth. - 


The Good Hope will be launched in January next, and the 
Monmouth shortly thereafter. Rapid — is being made 
with the fitting out of the Aboukir in the company’s wet 
dock. The London and Glasgow Company has only the 
cruiser Bedford—sister ship to the the 
stocks, with which it is progressing rapidly, and it has 
another cruiser to lay down. The only Government work 
at the Beardmore establishment consists of a store ship 
recently ordered. Mercantile work, too, in each of the three 
establishments, is meagre in quantity, so that altogether 
matters, so far as building room and facilities are concerned, 
favour celerity in the construction of the new vessels. 

Of the Beardmore firm it may be remarked that, under 
the old designation of Robert Napier and Sons, it had a long 
and distinguished Admiralty connection, although no naval 
contract has been undertaken for some years, the cruiser 
Gibraltar, built in 1892-3, having been the last executed. 
There is reason to believe that the connection may be resumed 
with greater advantage to the Admiralty and the Navy than 
ever, the new firm being in a position to supply the armour 
as well as other plating for the hulls of the vessels entrusted 
to it. Most of the cruisers now under way on the Clyde 
have had nickel-steel armour plating —, by the Park- 
head Works of Beardmore and Co., and the money value of 
all the armour plating being made by it was recently esti- 
mated at close upon a million sterling. = 

As regards the engines and boilers for the new vessels, 
Fairfield, the London and Glasgow Company, and, of course, 
Elswick, will each furnish its own engines, but in the case of 
the Beardmore vessel the machinery will be supplied by 
Humphrys, Tennant, and Co., London. It has been stated 
that the reason why Beardmore and Co. are not themselves 
supplying the engines is because their engine shop is “ not 
on the Admiralty list.”” Before sending in their specification 
they took tenders from outsiders, the Fairfield Company and 
Scott and Co., of Greenock, having been invited to name 
their price, as well as Humphrys, Tennant, and Co. The 
reason above assigned for this appeal to outside firms has 
been subject of comment in Clyde engineering circles, and 
has, in fact, taken many mg by surprise. Only eight 
years ago the engine works of R. Napier and Sons were 
busy with the engines and boilers of the first-class 
cruiser Gibraltar, and not many years earlier they took the 
lead in supplying the first triple-expansion engines ever fitted 
on board vessels of war. When the Admiralty in Se ye 1885, 
invited private builders to tender for the five belted cruisers 
of the Australia and Galatea class, Messrs. Napier were 
successful in receiving the order to construct the two named. 
The engines for all these vessels were at first specified to te 


of the ordinary compound type of 7500 horse-power, but | 


Messrs. Napier proposed as an alternative scheme to fit triple- 
expansion engines, undertaking to develop 8500 horse-power, 
without taking up any more space in the vessel, or increasing 
the collective weight of machinery and coal. Fortunately, 
the Admiralty authorities were far-seeing enough to appreciate 
the enormous advantage which such an increase of power 
gave to those vessels, without diminishing their efficiency in 
other respects, and they determined to carry out the change 
which ca gr and Sons suggested, not only in the two vessels 
building by them, but also in the three others under con- 


struction in other yards. The British Admiralty, however, 


were not the first in the field in adopting triple-expansion 
engines, as the Napier firm had on hand at the time they 
booked the contract for the Australia and Galatea engines 
of 18,000 indicated horse-power for the Sinope building at 
Sevastopol. 

That works undertaking such highly important productions, 
and leading the way in vital new pee up till compara- 
tively recently, should now be “ off list,” is surely remark- 
able, and it cannot be that such an enterprising firm as 
Beardmore and Co. will permit this long to continue—if it 
really is ag represented. Possibly it is only in view of the fact 
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that the firm have acquired fresh ground for entirely new 
shipbuilding and engineering works further down the Clyde 
that they are apparently content to have it go forth that they 
are not eligible meantime as engine builders for naval ships. 
The new establishment, for which plans are being prepared 
and arrangements made, will be in every way worthy of the 
Clyde as a naval shipbuilding centre. The position of the 
Scottish river in this respect at present is beyond dispute as 
high as ever, for on its banks and in its waters naval tonnage 
of a larger aggregate than at any other centre is being busily 
dealt with. As to the details of the new ships, the following 
particulars of the Lancaster, to be constructed at Elswick, 
may be taken as applying generally to all the armoured 
cruisers :— 
HM.S, Lancaster. 


Length between perpendiculars.. .. .. .. 440ft. 

Draught... 244 ft. 

Armament— 

Fourteen Gin. quick-firing guns ; four in pairs in barbettes, ten in 

casemates. 


Ten 12-pounders; two aft on main deck, two forward on main 
deck, six on upper deck broadside. 

Three 3-pounders. 

Eight machine. 

Two submerged torpedo tubes forward on broadside. 

jour — 

Partial belt from stem to after magazine. 

From = end to forward magazine 4in., feduced to 3in. and 2in, 
at bow. 

Bulkhead aft, 2in. 


Conning tower, 9jin. and 7jin. 

Protective deck, jin. before armour bulkhead. 

Protective deck, 2in. abaft armour bulkhead. 

Indicated horse-power, 22,000, eight hours’ trial, normal draught. 
Speed, 23 knots. 

Engines, 37in., 60in., 69in., 69in. cylinders, 42in. stroke. 

Boilers, 31, Belleville latest type. 

Coal capacity, 800 tons normal, 1609 tons full. 


LABOUR TROUBLES. 


Tux alleged grievances of Great Western Railway signal- 
men found expression on Sunday last at a meeting held in 
Cardiff. In August last a representation was made for an 
immediate increase of 3s. per week, to be followed by the 
ratification of anomalies in classification, &c. The reply of 
the management has been to the effect that the matter must 
be submitted to the directors at their board meeting, and from 
time to time notice of adjournment had been received, but 
no definite answer. On Sunday, at the conference of repre- 
sentatives, great regret was expressed at the delay, and an 
interview urgently requested. And it was resolved, and 
carried, that should the request not be granted in the course 


- of a fortnight, a mass meeting of signalmen must take place 


and resolute action be decided upon. 

Mr. Richard Bell, who has gone to Paris to present an 
address from the Trades Congress to the working men of 
France, has issued the following statement in connection 
with the Taff Vale Railvay dispute :—‘‘ The month allowed 
the company for the reinstatement of all old hands, and for 
getting rid of the imported hands, expired over a week ago. 
The terms of the settlement have not been complied with by 
the railway company literally, owing to the unrest which 
prevails amongst fhe men, and the fear entertained by the 
company lest they should be on the eve of another strike, 
and their desire to be prepared for an emergency. /We have 
held a mass meeting in Cardiff, with the object primarily of 
dealing with the question of the formation of a Conciliation 
Board, to which considerable importance is attached by all 
parties. Our society has agreed to do all in its power to get 
the Board established and to support Sir W. T. Lewis in his 
negotiations. Meanwhile, in regard to the case of the signal- 
man Ewington, whose victimisation was the immediate cause 
of the late strike, and the question of whose reinstatement it 
was decided in the terms of settlement to leave to Mr. Ritchie, 
Ihave received the following communication from that gentle- 
man.” (This was published last week.) Mr. Bell adds that, 
“He is aware that there are sundry rumours about as to the 
indisposition of the Barry Railway Company to join the Taff 
Vale and the Rhymney Company in a conciliation scheme, 
but how far correct he is unable to say.” 

With respect to the Conciliation Act, Mr. Bell is under- 
stood to intend so to utilise his experience of the Taff Vale 
strike in the event of an amendment being brought about as 
to make it obligatory on the part of employers to meet the 
duly chosen representatives of the workmen whenever a 
dispute is pending. A similar difficulty to that experienced 
in the Taff Vale strike will be remembered as having occurred 
in the great coal strike in Wales, when employers refused to 
have anything to do with Sir Edward Fry, the nominee of 
the Board of Trade. An impression prevails that Mr. Bell’s 
proposal will meet with assent from both sides of the House, 
and that the present Government, with its experience of the 
difficulty in Sir Edward’s case, cannot fairly oppose the 
amendment. 

Such an amendment will make the Conciliation Bill com- 
pulsory to the extent of bringing the opposing parties 
together in council and discussion, leaving them free-handed 
in decision. Mr. Bell believes that such an amendment in 
force before the strike would have prevented it. 

In the Appeal Court on Thursday Mr. Edwards applied, in 
‘the case of the Taff Vale Railway Company v. the Amalga- 
mated Society of Railway Servants, for a day to be fixed for 
the hearing of the appeal now asked. It raises the important 
question whether a trades union’ can be sued as such for 
damages consequent on the recent strike. The hearing of 
the appeal is fixed for November 12th next. 

Trouble is threatened: at the Pare and Dare Colliery, 
Treorkey. Seven non-unionists are working there, and notice 
has been given that, if they are continued, stoppage of the 
whole of the other men—a large number—will follow. 

There is no change in the condition of the London 
Lightermen’s strike. For the present the trade of the port 
is thoroughly upset, and it is rumoured that not only are 
all the lightermen likely to come out, but that trouble 
obtains amongst the carters and stevedores. 

A tram strike prevails on the Oldham, Ashton, and Hyde 
Electric Tramways Company’s system. This has now lasted 
six weeks, affecting eighty-four men. On Saturday, owing 
to the impression that arbitration had been agreed upon, 
under the direction of Mr. Ritchie, of the Board of Trade, 
an attempt was made to re-start, but was not carried out. 
An attempt to give moral support to the strikers is even 
made by a procession of Manchester tramwaymen, who 
marched into Ashton on Saturday, but up to the present a 
deadlock continues, 


The lightermen’s dispute assumed a more threatening 
character on Tuesday, when it was stated that on Saturday 
next two of the largest firms of towing companies—the 
Kaiser Towing Company and Gaselee and Gush—will cease 
work, their men having handed in notices on account of the 
companies refusing to desist from towing barges belonging to 
firms affected by the lightermen’s dispute. A general strike 
in the North of London is now regarded as amongst the 
probabilities. 

The dispute at the Melyn Sheet Mills, Swansea, has been 
amicably adjusted, the men to be paid 2s. per ton bonus on 
all plates above 3lin. wide and between 23 and 27 gauges in- 
clusive. Helpers also to be advanced, and to have a bonus, 
The arrangement is to be retrospective to July last. 


THE ORIGIN OF THE STEAM FIRE ENGINE, 


Mr. WarreEN A. Ravcu, writing in the Fire Cull for the present 
month, gives the following history of the steam fire engine :— Years 
ago, when it was seen that the steam fire engine had eome to stay, 
notwithstanding the animosity shown by the volunteer firemen to- 
wards its adoption as a fire-extinguishing apparatus, many firms 
who were established in a well-paying machinery business of some 
kind saw visions of riches in the manufacture of such machines, 
and immediately laid plans for their construction, but the venture 
proved disastrous to all but a very few. Indeed, the number of 
tirms make a long list of disappointments, as none that I have ever 
heard of became millionaires, and few constructed more than one 
or two engines, while in several cases those started were not com- 

leted. 
: In the city of Philadelphia, Pa., no less than thirteen different 
firms constructed steam fire engines, and the first of these to com- 
lete an engine was Reaney, Neafie, and Co., proprietors of the 
enn Ironworks, on whose ground to-day stands the monument 
marking the spot on which William Penn made his treaty with the 
Indians. 

In the fall of the year 1857 Mr. Jacob G. Neafie, founder of the 
firm and its only president until his death on January 16th, 1898, 
conceived the idea of constructing a steam fire engine, and calling 
to his aid Mr. Joseph L. Parry, designs were made by the latter 
and work commenced. 

The boiler—a vertical multitubular—was about 30in. in diameter, 
above the fire-box, which part was square, and contained 187 iron 
smoke-tubes 1}in. in diameter each by 4ft. long. The total heat- 
ing surface was 250 square feet. A single steam cylinder, 10$in. 
in dianieter, by 14in. stroke, and a double-acting reciprocating 
pump, 6in. in diameter by 14in. stroke, were placed in a horizontal 
position on a cylindrical tank frame—a style of framing used: by 
many of the early American and several European builders. One 
end of this cylindrical tank was flanged and bolted to the boiler at 
the fire-box ; the other end, which contained the suction inlet or 
recurring screw, rested on the forward axle. 

The steam and water pistons were connected and operated by a 

oke motion, the rods of both being attached to a slotted crosshead 
in which the crank worked. The engine was classed as a first size 
and weighed when equipped with fuel, water, and the necessary 
tools, 9000 lb. It was first tried on January 20th, 1858, at the 
company’s dock on the Delaware River, and threw a ]}in. stream 
210ft., and two streams—each fin. in diameter—175ft. horizontally. 
Philadelphia Hose Company No. 1 purchased the engine for the 
sum of 3500 dols., which was collected by them for the purpose, and 
named it ‘‘ The Philadelphia.” On August 3lst of the same year 
the city of Boston, Mass., held a competitive trial of steam fire 
engines to determine which of the various makes was best adapted 
to their requirements. Light firms signified their intention of 
entering, but only four competitors succeeded in getting their 
machines there on time. One of these was Mr. Neafie, with bis 
“Philadelphia.” He easily vanquished the other engines in 
distance playing, and the Committee, deciding that the 
‘ Philadelphia ” was the simplest constructed, best mounted, and 
second best in weight, awarded the first prize of 500 dols, to Mr. 
Neafie. 

The ‘ Philadelphia,” which is now the oldest steam fire engine 
in the world, is still in an excellent state of preservation at the 
headquarters of the Philadelphia Underwriters’ Fire Patrol, 516, 
Arch-street, by whom itis frequently used for pumping water from 
cellars after a fire. Another fact which makes this old engine 
historical is that the first churn valve, or ‘hand relief,” ever 
placed on the pump of a steata fire engine was on the pump of this 
engine. The valve was very simple of construction, it consisting 
but of a piece of brass tubing connecting the discharge and recur- 
ring sides of the pump with an ordinary globe valve in the centre. 
After completing a number of engines of this type, the cylindrical 
tank frame gave way for one of plate iron, and the yoke motion 
for operating the steam and water pistons to one of the connecting- 
rod pattern. 

Much better results were obtained from this style. One of them, 
having a 30in. boiler, 10in. steam cylinder, and a 5in. pump, with 
a length of stroke of 12in., and weighing 7000 lb., forced a horizon- 
tal stream to a distance of 275ft. through 200ft. of 24in. hose, and 
a nozzle of 1}in. in diameter. 

In the year 1860 Mr. Thomas Reaney retired from the firm, and 
the name was changed to Neatie and Levy, under which title it 
still flourishes, doing a large business in marine engines and steam- 
ship building. After the death of Mr. Levy, which occurred in the 
year 1867, little attention was given to steam fire engines, and in 
the year 1867 thatgranch of the business, which was never 
‘pushed ” to any extent, was abandoned entirely. The two firms 
constructed a total of thirty-three steam fire engines of various 
sizes, and all were of the horizontal single-cylinder and pump type. 


THE MANCHESTER ASSOCIATION OF 
ENGINEERS. 


Mr. ARCHIBALD SHARP read an interesting paper on the 
design and construction of fly-wheels at a meeting of the 
Manchester Association of Engineers held on Saturday last. 
With regard to the materials of which fly-wheels were made, 
Mr. Sharp observed that in those which were also used as driving 
wheels, either for belts or rope, the use of wood as a material 
ought to be more seriously considered. If suitable preparations 
for their manufacture were made, the wooden rope-driving fly- 
wheel or pulley would make even more rapid headway than the 
wooden belt-driving pulley had done. The great drawback to its 
use was the difficulty of making joints to resist tension with a 
fairly high efficiency. In considering examples of wooden prac- 
tice in connection with the design and construction of fly- 
wheels, Mr. Sharp described a design of his own, in which 
the rim and boss were made of cast iron or steel, and, instead of a 
comparatively small number of heavy arms, the wheel: had 
numerous tangent spokes of mild steel, so that the unsupported 
length of rim was small and bending stresses were reduced to 
a minimum. In building the wheel an initial tension was put on 
each spoke by screwing up the nuts at the ends, and an initial cir- 
cumferential pressure was thereby put on the rim. The spokes 
were fastened to the hub by frictional grip alone, and were made 
in pairs, the middle of each pair being wrapped about half a turn 
round the hub and lying in a spiral groove. The sides of the 
groove were inclined at a very small angle, so that any desired 
amount of wedging action could be obtained. The rim was 
perfectly free from cooling strains. 

In the course of a short discussion on the paper, Mr. Atkinson 
remarked that the increase in power and on in gas engines had 


necessitated an enlarged diameter of fly-wheel, and for convenience 
of carriage these big wheels had to be made in more than one piece. 


The question then arose as to how the pieces could best be 
joined, and so far as Messrs. Crossley were concerned the difficulty 
was overcome by an invention of Mr. Wm. Crossley’s. The wheel 
was parted right down on the diameter, and then, on the top of 
the junction, steel plates were fitted on slightly dovetailed joggles. 
For the inside bolts were used. 

Mr. Sharp, in his reply, observed that the above methods admir- 
ably ‘filled the bill,” and with respect to gas engines generally, he 
might say that while they were much worse off than the steam 
engine as to steadiness during revolution, the two were practically 
identical as regards governing under variable loads; at any rate, 
the difference, if any, was not nearly so great. « 


WORKMEN’S COMPENSATION CASE. 


2st October.—Manchester County-court.—Plaintiff, James Law ; 
defendants, Craven Brothers.—This case was before the Court a 
ear ago in the original form of a request for arbitration. The 
puty Judge heard the case upon its merits, but a point of law 
was taken, viz., that the claim was not made within six months of 
the accident, and therefore was out of time. Although, therefore, 
the Deputy Judge made an order for the Fx dour) to the applicant 
of 83, 6d. per week upon the merits, he dismissed the application 
on the point of law. The case went to the Court of Appeal. Just 
before, however, another case was heard in the Appeal Court—that 
of Powell and the Main Colliery Company, already commented on 
in THE ENGINEER—in which the same point of law was raised. 


The decision of the Court of Appeal was against the workman. _ 


Law’s case came on a week later, and the same result followed. 
That result was not accepted by the plaintiff in this case, and it 
was intended to appeal to the House of Lords. It was learned, 
however, that Powell’s case had also gone to the House of Lords, 
and as it was thought there was no use in running two cases on one 
_— it was decided to await the result of Powell’s case. The 

ouse of Lords upset the decision arrived at by~the Court of 
Appeal, and held that it was not necessary that proceedings for 
arbitration should be commenced within six months so long as a 
written claim had been put forward in the case. In Law’s case 
the Deputy Judge held that there had been such a written claim, 
and Craven Brothers’ solicitors were approached with a view to 
ascertain whether they would consent to be governed by the result 
in Powell’s case. To this they consented, and it then became a 
question as to what should be done. They had to get rid of the 
judgment of the Court of Appeal, and the respondents did not 
want to go to the House of Lords to get rid of the judgment, and 
therefore they said, ‘‘ Let-us come back to the County-court Judge 
at Manchester.” 

Hereupon the Judge interposed, asking whether it was intended 
that he should set aside the judgment of the Court of Appeal. 

The plaintiff's counsel said not exactly that, though he supposed 
that this might be properly done. It was then explained that the 
parties had by consent come to the Court. It was stated that the 
defendants were willing that the Judge should make an order in 
the terms of the original order, and that they would abide by it. 
The whole object was to avoid having to go to the House of Lords 
to dispose of an adverse judgment in the Court of Appeal. 

The defendant’s counsel said he was instructed to consent to an 
order, with costs agreed upon up to the time Law was examined. 
His clients desired, however, that there should be another medical 
examination. 

Plaintiff's counsel consented, and the Judge made an award for 
the payment to Law of 8s. 6d. per week from July 18th, 1898—a 
fortnight after the date of the accident—credit being given for 
£18 12s., already paid, with costs on the B scale, 


Tue InstitvTION oF MINING AND C. 
McDermid, assistant secretary of the Iron and Steel Institute, 
has been appointed to the post of secretary to the Institution 
of Mining and Metallurgy. Those who know Mr. McDermid 
will see that the Iron and Steel Institute has sustained a loss, 
while the Institution of Mining and Metallurgy has gained at least 
as much, 

DeaTtH OF Mr, OLANDER.—The death is announced of Mr. 
Edmund Olander, M. Inst. C.E., aged 67. He was for some 
twenty-three years in the service of the Great Western Railway 
Company, engaged in the preparation of designs for bridges, 
viaducts, and stations. In his youth Mr. Olander was employed in 
the office of Sir John Fowler. Subsequently he was one of the 
thirty engineers sent out to India in 1868 by the Government. 
On his return he took service with the Great Western Railway 
Company. He was the author of a book, at one time well- 
known, ‘‘ Graphic Strains and Girder Construction,” published by 
Messrs. Spon. 


Motor Cars aS TRAMWAY FEEDERS.—A large field for the 
employment of motor cars is believed to exist in acting as feeders 
to tramway systems. In the Potteries district a proposal of this 
kind is on foot, says the Axtocar. The Pottery towns consist of 
four municipal boroughs, namely, Burslem, Hanley, Stoke-on- 
Trent, and Longton, and two urban district councils, Tunstall and 
Fenton, comprising in all a population of about 250,000. All these 
towns, which are closely grouped together, are now connected by 
a service of electric tramways on the overhead or trolley system, 
by the British Electric Traction Company. On the outskirts of 
the group are a number of mining villages, some of which are of 
considerable size. One of these, Milton, is about two miles from 
Burslem, and the Burslem Town Council recently asked the tram- 
way company to construct an extension of their tramways from 
Burslem to Milton, but as the traffic between these two places was 
not considered of sufficient magnitude to warrant such an exten- 
sion, and the initial cost of the construction of an electric or 
being heavy, the tramway company have declined to comply wit 
the Town Council’s request. Asanalternative, however, thecompany 
have offered to run a service of autocars between these two places, 
and the offer has been accepted by the Burslem Corporation, The 
experiment will be watched with interest. 


NAVAL ENGINEER APPOINTMENTS.—The following 
have been made at the Admiralty :—Fleet engineers: J, T. Purkis, 
Engineer R. B. Morrison, both to the Duke of Wellington, addi- 
tional for the Europa on paying off. Engineers: R. Teed, to the 
Hussar ; 0. A. Morris, to the Pembroke, additional for the Mallard ; 
R. Davis, to the Duke of Weilington, additional for the Cressy ; 
G. J. Sisley, to the Pembroke, additional for the Irresistible ; E. 
L. Sagar, to the Victory, additional for Petrel; W. A. Wilson, to 
the Duke of Wellington, additional for the Spiteful. Assistant 
engineers: H. E. Dowling, to the Duke of Wellington, additional 
for the Formidable ; H. E. Nicholls, to the Sparrow ; UC. E, Rus- 
sell, to the Vivid, supernumerary; J. N. Allenby, to the Pem- 
broke, additional ; A. R. Brown, C. S. R. Campbell, L. Robins, 
E. Wyles, J. Hamilton, J. H. Hocken, H. C. Read, E. Cole, L. W. 
Curgenven, W. S. Mann, F. A. Clayton, H. A. Brown, A. E, 
Lester, T. Gurnell, H. B. O’Dogherty, E. B. Scott, A. E. Allen, 
J.C. Matteas, A. O. Wood, F. M. Attwood, C. R. Warren, E, A. 
Archard, F. A. Butler, F. W. Sparrow, R. Berry, F. Brokenshaw, 
C. B. Bryan, F. C. R. Paton, E. Groves, 8. P. Start, T. E. Hughes, 
H. F. Russell, J..E. Cunningham, J. B. Pulliblank, A. E. Rayner, 
E. H. Meeson, W. E. Olive, H. T. Lobb, H. V. Gordon, G. W. 
Mathew, C. A. Codrington, W. C. Grant, J. W. Hopkyns, G. P. 
Hamilton, C. M. Weeks, J. W. Alexander, F. Ranken, and W. T. 
Dament. Artificer engineers: P. E. Gregory, to the Excellent, 
additional for the tender Lightning, and then to the Hussar; G. 
Dewey, to the Excellent, additional for the tender Lightning ; 
A Hindmarch, tc the Duke of Wellington, additional for the 
izard, 
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WATER AND SEWAGE STERILISATION. 


STERILINE is the name given to a liquid which is prepared 
from peroxide of chlorine gas, produced by the decomposition. 
of chlorate of potassium by sulphuric acid. Its manufacture 
is patented by Mr. Andrew Howatson, of Neuilly, Paris, and 
it is employed by him for the sterilisation of drinking water, 
sewage effluents, &c. It is said to decompose rapidly in the 
sun’s rays, by the agency of heat, or in contact with organic 
matter, and though a powerful oxidiser of organic matter, 
and an exterminator of bacteria, it is said to be quite 
inoffensive to men or animals. Fish are stated to thrive well 
in water which is even charged with an excess of steriline ; 
and the germination and development of plants goes on per- 
fectly with treated water, while microscopic vegetable germs 
are killed in the same way as bacteria and their germs. No 
pathogenic germ, it is said, can resist this fluid. If an excess 
of steriline be added to water it is so unstable that it decom- 
poses almost immediately. Chlorine may remain, but it 
cannot remain in a free state, and most likely enters into 
combination with any lime which may be in the water. The 
maximum addition of the solution to the fluid to be sterilised 
is two milligrammes to the cubic metre. The theoretical 
quantity of chlorine formed would be 0-0004 gramme. This, 
it is urged, is insignificant when it comes to be considered, for 
example, that the water supplied by :— 

The Thames companies contains 0-017 gramme of chlorine per litre. 

» New River Company _,, He 4 ” ” ” 


Kent Water Compan 


Two installations using this system on a large scale are at 
work. The first is for Ostend, where 1,250,000 gallons per 
day are treated; the second being at Lectoure, France, for 
20,000 gallons per day; and we understand that the cost of 
treatment varies from 12s. to 15s. per million gallons. A 
number of French and Belgian scientists have made reports 
on the system. Dr. Ogier, for an example, in a report to the 
Consulting Committee of Hygiene of France, states that he 
has made experiments with the Vanne water—spring water 
supplied to Paris. He added 10 cubic centimetres of the 
solution of steriline, containing 165 mg. of the peroxided 
chlorine to the litre, to a litre of Vanne water. A cubic 
centimetre of the treated water was transferred to bouillon. 
In a second set of experiments the same solution was 
employed, but the dose was reduced to 5 cubic centimetres 
per litre of water treated. The results were in each case that 
the water was almost absolutely sterile, only one cultivation 
in one case being obtained. Dr. Ogier then tried filtered 
Seine water, which contained as many as 192,000 bacteria 
per cubic centimetre. This water was treated with 5, 7, 10,' 
and 15 cubic centimetres per litre of a solution of peroxide of 
chlorine of 0°202 gramme per litre. The following results 
were obtained :— 

5 cub, em immediately after the addition of the peroxide 2 colonies 
5 2 hours 0 


” ” eee ” ” ” 


7 ” 2 ” ” ” ” 0 
10 ” 2 5 ” ” ” ” 0 . 
23 ” 2 ” ” ” ” ” 0 ” 


_ Seine water filtered and sterilised by heat was then 
inoculated with coli bacillus and the typhic bacillus, culti- 
vated on plates. The first sample contained 97,000 coli 
bacillus per cubic centimetre, and ‘the second 40,000 typhic 
bacillus per cubic centimetre. To these two liquids the 
peroxide of chlorine, 0°0328 gramme per litre, was added. 
Samples taken three hours after were found absolutely sterile 
in bouillon as well as on gelatine plates. Dr. Ogier adds, in 


concluding, that “It is easy to see that there is a great 
similarity of action between peroxide of chlorine and ozone. 
. . . Both of them act as oxidising agents, and both of 
them have the advantage of disappearing promptly and 
leaving no injurious substance in the treated water.” Pro- 
fessor Petermann, Director of the Belgian Government 
Agricultural Laboratory at Gembloux, says of the Howatson 
process as applied to sewage, that it ‘‘ produces in conjunc- 
tion with peroxide of chloride an absolutely sterile effluent.” 

The Hermite process, it will be remembered, obtains 
wonderful results in sterilising sewage, the solution used 
being obtained from sea water treated electrically. The liquid 
produced is probably very much akin to that now under dis- 
cussion, and acts much in the same way, but the apparatus 
needed is comparatively costly, and the cost of working 
higher than is apparently the case with steriline. 


TEN-COUPLED FOUR-CYLINDER COMPOUND 
AMERICAN GOODS LOCOMOTIVE. 


SEVERAL years ago there was introduced on a few American 
railways a type of powerful goods engine having ten driving 
wheels and a two-wheel leading bogie, this arrangement con- 
stituting what is known as the “‘decapod”’ type. The object 
was to combine great power and weight without unduly in- 
creasing the axle loads. As the permanent way of American 
railways has been made heavier and more substantial, how- 
ever, the necessity of keeping the axle loads down has been 
materially lessened, and most of the monster engines of 
recent years have but eight driving wheels, with a two-wheel 
or a four-wheel leading bogie. The latest example of the 
rather exceptional ‘“‘decapod”’ t: is an engine recently 
completed for the Minneapolis, Saint Paul, and Sault Saint 
Marie Railway, which is commonly known as the “Soo Line.” 
This engine is a Baldwin-Vauclain four-cylinder compound, 
with piston valves, and has a long and deep but narrow fire- 
box resting on the frames, designed for soft bituminous coal. 
The fire-box has an arched crown supported by radial stays, 
and is fitted with a fire-brick arch. The dome is quite small, 
owing to the height of the boiler, the whistle and safety 
valves being mounted on a separate boiler fitting close to the 
cab. The sand box is placed at the front end of the boiler 
barrel, and is fitted with air-jet devices. The two piston-rods 
on each side are attached to the vertical arms of a cross- 
head, shaped like a cross +, with vertical and horizontal 
bearings between the four slide bars. All the connecting and 
coupling-rods are fluted, and the latter have solid ends fitted 
with bushings. The driving axles are all equally spaced, and 
the middle axle, which is the main driving axle, has its 
wheels fitted with bald tires. The journals of the main axle 
are 94in. by 12in., and those of the other driving axles are 
Shin. by 12in. The driving wheels have cast steel centres, 
with tires fitted to a shoulder and shrunk on. 

The piston valves are 12in. diameter, the valve chambers 
being formed in the cylinder saddle, and having circular 
ports, 1jin. by 293in. for the admission, and~4}in. by 293in. 
for the exhaust. The valves are set with jin. negative inside 
lap, jin. outside lap, and no lead—for the high-pressure 
cylinders. For the low-pressure cylinders they give }in. 
negative inside lap, gin. outside lap, and jin. lead in both 
forward and backward gear. The maximum travel is 5fin. 
The excentrics have a throw of 54in., and the link is just 
behind the second driving axle. The engine stands quite 
high, being 9ft. to the centre of the boiler, and 144ft. to the 
top of the funnel, the diameter of which is 1}ft. The tender 


is of the usual American type, mounted on eight 33in. wheels 
in a pair of swivelling bogies, but it is of rather unusual 
length and of great capacity. This huge engine is designed 
to haul a train load of 2000 tons—behind the tender—up 
gradients of 1 in 125, and was built by the Baldwin Locomo- 
tive Works. Its leading dimensions are as follows :— 


Gieaee’ high-pressure (two) .. 17in. by 32in. 


ders, low-pressure (two) . 28in. by 32in. 
Driving wheel basc .. .. .. .. «. «- 19ft. din. 
Total wheel base .. .. «- 28ft. 
Boiler, diameter at smoke-box end .. .. ft. 6}in. 
Tube plates .. in. 


Boiler pressure 


215 1b. 
Fire-box, size inside. . by 34ft. 


Grate surface .. .. . 87} square feet 

Tubes (iron), number 344 

Tubes, diameter outside . . 

Heating surface, fire-box .. .. .. .. .. 224square feet 

Heating surface, tubes .. .. .. .. 2792 

Heating surface, total .. .. .. .. «. 3016 

Weight on driving wheels .. .. .. .. 82tons 

Tender, 

Tank capacity .. ++ 7000 gallons 

Wheel base of engine and tender.. .. .. .. S74ft. 


THE URAGA DOCKS, JAPAN. 
(From our own Correspondent.) 

In my Notes from Japan—see Tue EnoinerRr for 11th 
August, 1899, page 152—I gave an account of the formal 
opening of the new docks at Uraga, installed as a branch 
establishment by the Ishikawajima Shipbuilding and Engi- 
neering Company, of Tokyo, at the entrance to the pic- 
turesque and land-locked harbour of Uraga, in Tokyo Bay, 
some ten miles from the naval arsenal and dockyard of Yoko: 
suka, twenty miles from Yokohama, and nearly forty miles 
from Tokyo; and I then mentioned that a second set of 
docks, projected by the Uraga Dock ow Limited, were 
nearing completion. By the courtesy of the proprietors I 
am now enabled to give riptions and illustrations of this 
establishment. 

Fig. 1 is a general plan of the harbour and town, which is 
completely surrounded on three sides 7 precipitous hills, 
and is also protected from hostile attack by the strongly for- 
tified promontory of Kwannon-Saki, a short distance to the 
eastward, at the narrowest, Lop of the entrance to Tokyo 
Bay proper, which commands the seaward approach from 
the south—additionally protected by the dangerous “ Ply- 
mouth Rocks” to the south-east, which would compel an 
hostile fleet to come within easy range of the forts—as weil 
as the narrow channel leading northward. Yokosuka, Yoko- 
hama, and Tokyo, lie nearly due north inside the bay—see 
Fig. 2. Yokosuka is also in direct communication with 
Uraga by means of an excellent military road cut through 
the neck of the Kwannon-Saki promontory, and entirely 
masked from any naval attack, unless the hostile fleet had 


already silenced the Kwannon-Saki forts, and a couple of. 


others built up in deep water, just inside. The Ishikawg 
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docks and workshops, previously described, are situated at 
the point marked A on the plan; the docks which I am 
about to describe are shown at B, and the building slips at C. 

The chief promoters and present officers of the company 
are Mr. Shuzo Tsukahara, president, who was for more than 


| 


Stale 36% 


| 200 


Fig. i-HARBOUR AND TOWN OF URAGA 


twenty years in Government employment as chief of the 
Mercantile Marine Bureau in the Communications Depart- 
ment, in which capacity he spent a number of years abroak 
for the purpose of making a special study of maritime 
matters; Mr. Ikunosuke. Arai, formerly a naval captain of 


considerable repute under the Tokugawa régime; Viscount 

Buzo Yenomoto, a privy «councillor; and Messrs. Soichiro 

— and Jiyemon Watanabe, well-known business men of 
okyo. 

The site of the present establishment was formerly occupied 

| by the training ground of the coast-defence artillery ; by a 

part of the old town of Uraga, and by a great piece of hill, 


‘ which had to be removed bodily, not only to give room for 


the works, but also to allow of the diversion of the existing 
' road which skirted the bay, and formed the only approach to 
| the southern and more important section of the town, and to 
the smaller towns and villages further down the bay. This 
road, forming as it does a continuation of the military road 
from Yokosuka already described, had to be executed in a 


| A 


Fig. 2-TOKYO BAY 


thoroughly satisfactory manner. One only of the two pro- 
jected graving docks is at present complete, and is shown 
on page 347. It measures 500ft. in length and 72ft. in 
width at caissons ; the depth of water at highest springs is 
more than 28ft., and never less than 22ft. at lowest springs. 
It is very massively and solidly constructed in granite, except 
_ the side walls, which are of brick, with concrete backing and 
flooring. The excavation and cutting away of the hill were 
commenced in April, 1898, and the dock was completed in 
November, 1899. On the opposite page are two reproduc- 
tions from photographs taken while the work was in progress. 

The pumping arrangements, which are capable of empty- 
ing the dock in three hours, consist of two 30in. centrifugal 


giving a considerable help to 


‘forms *béing brought into use. “Pressure is being 


umps by Gwynne and Co., and a drainage pump by the 
Lee tb ths is supplied by two Lancashire boilers, 
27ft. long by 7ft. Gin. diameter, and a donkey boiler for the 
drainage pump. We give a reproduction from a photograph 
of the engines and pumps. . : 

The pumping plant comprises two sets of tandem engines 
operating centrifugal pumps, with 30in. suction and discharge 
branches, capable of discharging 5,600,000 gallons of water in 
three hours, the maximum head being 25ft. These engines 
are so arranged that they can be operated singly or ‘together. 
They have balanced cranks and variable expansion. Two sets 
of handles are provided to all valves and cocks, so that they 
can be panes either from the engine-room floor or from 
the overhead staging. “The System of lubrication is such that 
all parts can be oiled while the engines are running. Steam 
at 1001b. pressure for the above is supplied by two steel 
Lancashire boilers, 28ft. by 7ft. 6in. diameter, tested to the 
Manchester Steam Users’ Association rules. In addition to 
the above an Sin. leakage pump, operated by a vertical engine, 
is provided. This pump is connected to the main boilers 
and to a small donkey boiler, the latter being used when the 
former are not available. 

The second graving dock has not yet beenommenced. As 
it is specially intended for the use of men-of-war of various 
nationalities, its proportions are somewhat different from the 
first, and it will be 500ft. long by 100ft. wide by 30ft. deep. 

The workshops are not yet fully completed or equipped, 
but are already available for repairs. Two building ‘slips are 
projected—one 600ft. in length, for first-class passenger 
vessels ; while the other, 400ft. in length, will be suitable for 
second-class cruisers and boats of similar tonnage. The 
machine tools, except as noted below, will be driven by 
electricity, and the generators and motors, supplied by the 
General Electric Company, of the United States, are now 
being delivered. In addition there will be the most 
somplete and important- installation of hydraulic, ship- 
building, and boilermaking machinery in Japan. This 
has been specially laid out by Mr. H. S. Bickerton 
Brindley, the representative in Japan of Henty Berry 
and Co., of Leeds, and will comprise, among others, the 
following machines :—A fixed hydraulic riveter with 8ft. 3in. 
gap, capable of closing rivets up to 14in. diameter, arranged 
to work with three powers of 50, 100, and 150 tons, and fitted 
with Berry’s plate-closing apparatus. A hydraulic flanging 
and forging press, with gap of 4ft. by 5ft. high. The two 
main rams are 12in: diameter by -36in. stroke, arranged to be 
worked independently or together, and capable of exerting a 
sorresponding pressure of 750r150 tons. The horizontal ram 
is 10in. diameter by 12in. stroke, capable of exerting 
a pressure of 50 tons. There is also a vertical ram 
working upwards in the bed of the machine, 8in. 
diameter by 18in. stroke, to"be used as a vice ram for holding 
work in position, or for removing flanged work out of the die 
after pressing. A hydraulic punching and shearing machine 
with angle cutter, capable of punching holes 1}in. diameter 
through 1}in. steel plates, of shearing 1in. steel-plates, and 
shearing steel angles 6in. by 6in. by in. A double- 
ended punching machine to punch lin. holes through 
lin. plates.. A garboard and keel-plate bending machine 
of the roller type capable of dealing with a plate 
24ft. long by lin. thick at one operation, and of bending it if 
n2cessary ata gradually tapering angle—for example, bending 
it at right angles at one end, and leaving it flat at the other. 
Being open at both ends, the machine can take in plates of 
any length. A hydraulic plate-bending machine to bend 
plates up to 10ft. wide by 1din. thick, and to any required 
radius. It is also capable of bending tubes of any description 
and boiler butt straps. A boiler flue-flanging machine 
capable of flanging flues up to 4ft. diameter by 4ft. long. 
The accumulator is of the wrought iron casing type, and the 
pumps, which are intended to work at a pressure of 1500 Ib. 
per square inch, are electrically driven. 

Altogether this installation is remarkably complete, and 
ought to turn out some excellent work. 


CLYDE SHIPBUILDING.—Last month we noted the vast improve- 
ment which was then exhibited in the shipbuilding and engineer- 
ing industries of the Clyde. The output for September was 34,000 
tons, and this has been more than maintained during October, the 
figure for which is 39,000 tons. The aggregate output for the ten 
months now past reaches 367,000 tons, which is virtually the same 
as for the corresponding period last year, the highest on record. 
The new work placed during October exceeds 55,000°tons, making, 
with the 140,000 tons booked during August and September, a 
total approaching 200,000 tons of fresh work booked during the 
past three months. Of course the feature of October was the 
placing of the Admiralty contracts, three Govan firms having been 
commissioned to build three first-class cruisers, With a gradual fall 
in the price of coal and: materials the improvement is sure to be 
maintained, and there is now every prospect of an excessively busy 
winter. In addition to the three first-class cruisers placed with the 
Fairfield Company, Beardmore and Co., and the London and 
Glasgow Company, Govan, respectively, the following important 
orders, with others, have been booked :—Alexander Stephen and 
Sons, Linthouse, a first-class twin-screw passenger and cargo 
steamer of 10,000 tons gross for the United Steamship Company, 
Copenhagen ; A. McMillan and Sons, Dumbartoa, two steamers 
each of 7500 tons for the Clan Line ; the Grangemouth and Greenock 
Dockyard Company, two steamers, one of and one of 2500 tons 
for English owners.; Fleming and Ferguson, Paisley, a twin-screw 
steamer for’ submarine service in New Zealand, and a self-pro- 
pelling bucket dredger for new dock at Singapore. 


Sovrn AvsTRALIAN Raitways.— An_ extremely satisfactory 
result of the working of the South Australian railways for the year 
ending 30th June last is shown by the Commissioner’s report just 
to hand. The net revenue shows a surplus of £53,589 after meet- 
ing interest on stocks and bonds. This amount can be considered 


‘as absolute profit, these railways debiting themselves with cost of 


floating loans, and discount in raising them, thereby giving the 
true net amount in cost of construction. A general increase has 
taken place in the revenue on all items excepting live stock, as 
follows :—First-class passengers, £7952 ; second-class ngers, 
£24,962 ; mails, caen &c., £7602 ;_ minerals, £19,597 ; grain, 
£9989 ; wool, £851 ; goods other than the above, £39,807 ; while 
live stock has decreased by £3169-compared with last year. The 
department took over the property of the Glenelg Railway~Com- 
pany in D ber last. . Reduced rates for the carriage of grain 
were brought into operation on. April 2nd last;- and: this,- while 
ucers, is expected to entail a 
corresponding loss on the railways. The work of increasing the 
facilities for arises} the passenger traffic at Adelaide Station 
has been.. continued throughout: the year, and will shortly be 
sufficiently advanced to admit of the additional sidings and lat- 
brought to 

on the necessity of increased accommodation at the locomotive 
workshops, The chief mechanical engineer has received authority 
to build two new locomotives as patterns for the supplies that 
will shortly be required, one is a side tank engine 5ft. 3in. gauge, 
for suburban passenger work, and one a tender engine 3ft. 6in, 
gauge, for the heavy ore traffic. ; 3 ; 
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RAILWAY MATTERS. 


Horse haulage has been altogether superseded by 
electric traction on the tramways in Derby. 


Tue electric railway from Saalburg to Homburg is to 
be continued as far as Frankfort-on-the- Maine. 


Ir has been reported that an American has secured the 
contract to rebuild the Han-Ku Bridge on the Tientsin-Shan-Kai- 
Kwan Railway. 


AccorDING to advices from Seoul, the construction of 
the Seoul-Wiju Railway in Korea will shortly be proceeded with, 
French engineers having secured the contract. 


Ir has been reported in the American Press that a 
—— of which Mr. W. K. Vanderbilt is a member, has 
secured the control of the Southern Pacific Railway system. 


Tue relaying of the permanent way of the tramways 
in Manchester in view of the projected change from horse to 
electric traction, is making progress at the rate of about a mile 
per week. . 


Tue new railway in Bulgaria from Rustchuk to Tirnova 
was inaugurated recently by Prince Ferdinand. The line com- 
pletes a network of railways opening up the rich agricultural 
districts of Northern Bulgaria. 


Tue Corporation of Maidstone have decided to pro- 
mote a Bill to authorise them to construct and work tramways 
along certain streets and roads, and to widen certain streets and 
roads along which the tramways will pass. 


Tar London, Brighton, and South Coast Railway 
Company announces that the “ Brighton in sixty minutes” Pull- 
man Limited Express will run —T Sunday from Victoria at 
11 a.m., returning from Brighton at 5 p.m. and 9 p.m. 


At a meeting of the Edinburgh Town Council held 
two weeks ago, a report recommending the acceptance of estimates 
for a new cable-power station to drive the tramways on the Porto- 
bello section, at a capital cost for the station only of £20,000, was 
adopted. 


Tue Castleford Town Council have decided to support 
the application of the United Kingdom Tramway, Light Railway, 
and Electrical Syndicate for powers to erect electricity works, and 
to construct an electric tramway between Pontefract, Castleford, 
Normanton, Whitwood, Featherstone, and Knottingley. 


Ir is reported that a scheme to construct an electric 
railway between Brussels and Antwerp has been revived, and fresh 
proposals have been submitted to the Government. In order to 
obtain a maximum of speed, by which the distance could be 
covered in about twenty-tive minutes, the line is to ae eeery 
under ground. The expenditure is estimated at 50,000,000f. 


Tue Parliamentary Committee of the London County 
Council have recommended that they should be instructed to 
renew in the next session of Parliament applications for powers (1) 
to reconstruct as a double line for electrical traction the existing 
single tramway line from Camberwell Green to Vauxhall. The 
propose i route along the Embankment has been abandoned. 


A PROTECTION guard for tramway cars is being tested 
in connection with the new electric tramways at Dundee. The 
guard, which was invented by Mr. J. Dewar, Dundee, differs from 
the guard commonly in use in respect that it is movable. A 
wooden bar stretches along the front of the car, and on its being 
struck the guard falls down close to the ground and the body rolls 
on to it. 


Tue Great Central Railway Company have decided 
not to order any more locomotives from America. The company 
would never have gone to the States if they could have got the 
engines at home, but they were obliged to have the engines. 
Hence the order to the Baldwin Company, of Philadelphia, who 
were in a position to make prompt delivery. ‘The company have 
recently placed orders for about fifty engines with English 
makers. 


Tuer electric tramway system of Sheffield is being 
gradually extended. The energies of the 500-kilowatt — 
started this year, are now almost absorbed by the demands of the 
various sections, and there is very little s power available in 
the case of a breakdown. However, the second 500-kilowatt 
engine, which is capable of driving fifty cars, is rapidly neari 
completion, and there is every hope that it will be ready for wor 
early this month. 


Or 1,629,365 tons of coal consumed by the Indian 
railways in the last working year, all but 80,973 tons was Indian. 
The rates per tor delivered into boats at Bombay averaged about 
Rs. 13-10 for Bengal sea-borne coal, and Rs. 19 for English coal, 
the equivalents generally accepted being 80 tons of Welsh to 100 
tons of Giridih best steam coal. The average cost per ton of fuel 
ranged from Rs. 2:06 on the East Indian to Rs, 22°45 on the 
BhAvnagar-Gondal-Junagad-Porbandar Railway. 


On Wednesday Sir Courtney Boyle presided at a 
meeting at the Board of Trade with reference to regulations 
desired by the scientific departments of the Government in order 
to prevent interference with the delicate magnetic observations at 
Kew and Greenwich by the influence of electric traction. Amongst 
those present were Sir William Preece, Major Cardew, Professors 
Rucker, Ayrton, and Perry, Mr. W. Christie (Astronomer Royal), 
and Mr, Glazebrook (director of the National Physical Laboratory.) 


In the annual report on the New Zealand Government 
railways for the year ended March 3ist last the Hon J. G. Ward, 
the Minister of Railways, says that the Pintsch gas system, which 
has been adopted for lighting their carriages, continues to give 
satisfactory results. The total gas produced amounted to 1,500,000 
cubic feet. The department has learned that after providing for 
operation, interest, and depreciation of fixed plant and car equip- 
ment, there is an actual saving as compared with kerosene oil. 
The annual charge in the case of gas amounted to £5550, as com- 
pared with £6160 for kerosene lighting. 


Tue Superintendent of Motive Power and Machinery 
of the Chicago and Eastern Illinois Railroad, Mr. T. A. Lawes, 
has compiled a table of high-speed trains, including the schedule, 
the make-up of the trains, and the principal dimensions of the 
locomotives used. For comparison of the work done by the 
engines, Mr. Lawes adopts as units ton-miles per hour per square 
foot of grate area and per square foot of heating surface. 
These quantities are obtained by multiplying the weight 
of the cars in tons by the average miles run per hour and dividing 
ag product by the heating surface or grate area, as the case may 


Tue International Sleeping Car Comeeny announces 
the opening of the train de luxe service to the Riviera for the 
—- winter season. Commencing on Monday, November 12th, 
the Calais-Mediterranean — will run twice weekly, on 
Mondays and Fridays, and on Wednesdays and Sundays, also from 

2th D ber in tion with the 9 a.m. train from Charing 
Cross, and will run through vié Cannes, Nice, and Monte Carlo to 
San Remo, which is reached at 11] a.m. the followingday. Thisis one 
hour and twenty-three minutes faster travelling than the schedule 
of last year. Nice is now reached by this train in exactly twenty- 
four hours from London—a distance of 966 miles, with the Channel 
intervening—and Monte Carlo fifty minutes later. Another 


important improvement has been made in this service on the return 
journey, 


NOTES AND MEMORANDA. 


Ir is announced that Herr von Krupp, of Essen, who 
had previously enjoyed the title of Privy Commercial Councillor to 
the has been appointed full Privy Councillor, 
with the title of Excellency. 


It is officially announced that the total population of 
the United States for 1900 is 76,295,220, being an increase of 
13,225,464 as compared with 1890, The Indians, who are included 
in the census, number 134,158. 


Some years have elapsed since we read of the moving 
of an hotel in America by means of traction engines. A resource- 
ful American in the town of Wellsville, Ohio, has now ‘‘ gone one 
better” by removing his house bodily by means of two electric 
street cars. We are not informed what was the size of the 
domicile, 


Tue shafts of the U.S. battleship Wisconsin, which has 
recently made a successful trip, were forged by the Bethlehem 
Steel Company from fluid compressed nickel steel, and those of the 
Russian cruiser Variag were forged from fluid compressed carbon 
steel. — shafts were under the hydraulic press and 
annealed. 


Tue French Minister of Marine, after having been 
present at the trials of the submarine vessel Gustave Zédé, has, 
says the Petit Journal, decided to appoint a special commission, 
which, after examining the four submarines at present belonging 
to the French navy, will prepare the plan of a boat which may 
serve as a model. 


Tur fashionable Scotch seaside resort, Oban, is to have 
an improved system of artificial lighting. At present gas is used 
at a cost of 7s. 6d. per 1000. A committee of townsmen has visited 
Scotch towns lighted by electricity, and has come to the con- 
clusion that electric current can be paren at 6d. per unit, which 
is considered equivalent to gas at 3s, 6d. per 1000. 


Accorpina to the approximate traffic return for 
September, the receipts of the Manchester Ship Canal last month 
amounted to £21,923, and the tonnage to 236,629 tons, an increase 
of £173 and 19,957 tons as compared with September last year. 
For the nine months the receipts have been £215,810, and the 
tonnage 2,272,553 tons, as compared with £192,670 and 2,037,996 
tons in the corresponding period of 1899, 


A GREAT improvement in motor tricycles is being intro- 
duced by the de Dion firm. The essential difference between 
the new and the old motor tricycle is that in the former the motor 
can be worked quite free from the machine, being started by 
means cf the pedals separately, and afterwards connected to the 
road wheels through the medium of a clutch. In the latter it is 
necessary in starting the engine to propel the machine forward at 
the same time—a fatiguing process, 


A NOVEL feature in connection with the telephone has 
been introduced on the Hamburg-American liner Augusta Victoria. 
On the vessel is provided an automatic telephone pay station which 
enables the passengers to use local or long-distance telephones up 
to the time of sailing. Just before the lines are cast off a plug is 
removed from the telephone, cutting off the connection. If the 
scheme is found to work satisfactorily, it is proposed that other 
steamers of the company shall be similarly equipped. 


Processes for preserving and fire-proofing wood are 
becoming quite numerous. A successful German method is as 
follows :—Subject the wood for six to eight hours to the boiling heat 
of a solution of 33 grammes of manganese chloride, 20 grammes of 
orthophosphoric acid, 12 grammes of magnesium carbonate, 10 
grammes of boracic acid, and 25 grammes of ammonium chloride 
in 1 litre of water. The wood thus treated is said to be perfectly 
incombustible even at greac heat, and to be also protected by this 
method against decay, injury by insects, and putrefaction. 


In the report of U.S. Naval Constructor, Mr. W. Capps, 
on the battleship Alabama, as compared with the Kearsarge, the 
author advises the use of electrically-driven fans for ventilation. 
The ventilation of the Kearsarge is said to be more satisfactory 
than that of the Alabama, this condition being attributed largely 
to the use of electric fans in the Kearsarge. The report says 
there can be no possible question as to the results obtained in the 
two vessels, and as the vessel ventilated hy electrically-driven fans 
proved itself so much more satisfactory, it is strongly recommended 
that electrically-driven be substituted for steam-driven fans in all 
future construction. 


WE learn that an Australian claims to have discovered 
the secret of perpetual motion, and has working at his residence 
a model “‘ gravity wheel,” which has concentric rings secured to 
arms radiating from the centre. These arms or weights are said to 
act as a balance and driving levers, and are so nicely arranged, that 
those on the downward grade being two-thirds heavier than those 
on the upward grade in action, that a natural falling of the 
weights on the former grade ensures perpetual motion. ‘The name 
of the inventor of the machine is Rose, and as patents are said to 
have been taken out for the appliance in all countries, further par- 
ticulars will be obtainable at the Patent-office. 


A process for making artificial sponges cheaply has 
been devised on the Continent. The action of zinc chloride on 
pure cellulose produces spongy compounds similar to starch, which 
swell in water and become hard again in an atmosphere sufficiently 
dry. One hundred grammes of cellulose are treated with 4 kilos, 
of a concentrated solution of zinc and sodium chlorides. A plastic 
mass is obtained, slightly viscous, with which about a kilogramme of 
coarse bay salt is incorporated The substance is then pierced by 
means of a special mill with two or three hundred holes, forming 
canals in the sponge. The operation is completed by immersing it 
in a bath of water and alcohol for twenty-four hours. The dara- 
bility of these artificial sponges is said to be very great, but they 
are harder than natural sponges. 


TuE relative values of petroleum spirit and alcohol 
as the motive agent for auto-cars are well illustrated by a trial 
which recently took place in Paris with a Henriod car. ith the 
driver the car ready to take the road weighed 14 ton, and 
carried beside a load of 9} cwt.; total, 1 ton 13 cwt. 3 qr. The 
first run—12°85 miles—was made with petrol, and the vehicle 
occupied 42 minutes 10 seconds in covering this mileage, the rate 
of progression being 18°56 miles per hour. Upon the consumption 
being taken, it was found that ‘825 gallon had been used. The 
tank was then emptied of petrol, and refilled with alcohol, and 
the car sent again over the same course with the same load. The 
12°85 miles were covered in 41 minutes, equal to 18°77 miles per 
hour, and exactly °88 gallon of alcohol was consumed tw effect 
the journey. 


_ A NEw process for preserving timber has been patented 
in this country. The wood is first ‘‘vulcanised” by drying at 
212 deg. Fah. without pressure, and then subjecting it to a tem- 
— of from 250 deg. to 500 deg. Fah. under a .pressure of 
rom 100 to 200 lb. Itis next impregnated, at a temperature of 
from 150 deg. to 300 deg. Fah., and at a pressure of from 100 to 
400 Ib., with a preservative consisting of a mixture of creosote, 
resin, and formaldehyde ; but before the removal of the fluid, at 
the completion of the es the temperature and pressure 
are reduced in order to render the fluid sufficiently viscous to be 
retained in the interstices in the surface of the wood. The wood 
is finally submitted to a ——- rocess, which may consist in 
either forcing into it resinate of lime or resinate of lime and 
turpentine, or in subjecting it to the action of hot milk of lime 
under pressure, 


MISCELLANEA. 


Tur Automobile Club de France have agreed to organise 
a run from Paris to Berlin next year. The German Emperor, it is 
said, intends to give £2000 in prizes. 

Tue City of London Corporation Streets Committee 
invite tenders for a motor dust-cart. Tenders are to be submitted 
to the town clerk before November 10th. 

Tue North-East Coast Institute of Engineers and 
Shipbuilders have elected Mr. Henry Withy, J.P., president for 
the year. He is a director of the firm of Furness, Withy, and Co. 

Tue Aspatria and Holme Cultram: urban and Wigton 
rural districts have decided to carry out the joint water scheme, 
whereby it is intended to tap the sources of the upper Ellen and 
Lake Overwater. The undertaking will cost £30,000. 

Tue Admiralty has invited Devonport Dockyard to 
tender for eighteen water-tube boilers for the cruiser Challenger, 
to be built at Chatham, and a sister vessel to the Encounter, to be 


shortly laid down at Devonport. The estimated cost of the boilers 
is £10,000, 
Tue authorities of Bermondsey are at the present 


moment carrying out an important combined scheme of electricity 
generation and dust destruction. The works are now well on the 
way, and on vepeer the 29th October, a foundation-stone tablet 
on the chimney shaft was laid by Mr. Thos, Cox, the chairman of 
the Electric Lighting Committee. 


THE new twin-screw torpedo boat destroyer Lee, of 
335 tons displacement, built at the works of Doxford and Sons, of 
Sunderland, arrived at Sheerness on Saturday, on delivery from 
the contractors. The Lee will be immediately prepared for her 
official steam and gunnery trials. Her machinery will be required 
S — 6000 horse-power, and to propel her at a speed of 

nots. 


In view of the early transference of its works from 
Edinburgh to splendid new works in the Motherwell district—a 
better boilermaking centre—the Stirling Boiler Company, Limited, 
of 2, St. Andrew-square, Edinburgh, made a show of models of its 
water-tube steam generator in Glasgow last week. The models 
were exhibited at work within the North British Station Hotel, 
George-square, 

THE death is announced of Mr. John M. Henderson, a 
well-known Aberdeen engineer, whose specialities in the way of 
cable-ways and cranes, and quarriers’ and stoneworkers’ machine 
tools, are well known. Heart disease was the cause of death on 
the 18th inst. Deceased, who was in his fifty-eighth year, was a 
native of the Granite City, and was a most successful engineer and 
man of business. 


Tue Avonmouth ocean dock scheme has been adopted 
by the Bristol City Council, with one dissentient. The project 
includes the berthing of the largest vessels afloat, and includes 
graving dock and works ; total estimate £1,800,000. The scheme 

as the strong recommendation of Sir John Wolfe Barry, Sir 
Henry Baker, and Mr. Hartzig. The one dissentient did not 
believe in the success of the movement if the railway companies 
did not co-operate. 


Tue British Consul at Munich, in his annual report just 
issued, refers to autocar traffic in the district, and states that until 
= last only twenty-five duly-licensed automobiles, whose drivers 
had given satisfactory proof of their skill to the police authorities, 
were allowed to run in Munich. The restriction as to the number 
has, however, now been withdrawn, but it is proposed to adopt a 
regulation to the effect that 12-kiloms. per hour—about 74 miles— 
shall be the maximum speed permitted, and that certain streets 
shall be prohibited to autocars. 


Tue firm of A. McMillan and SonsyLimited, Dumbarton, 
have been commissioned by the Clan Line—Cayzer, Irvine, and 
Co.—to build two first-class steamers of about 400ft. in length. 
They are each to have a carrying capacity of 7200 tons, a speed of 
11 knots, and are to be built to Lloyd’s highest class. McMillan 
and Sons were the builders of the first Clan Line steamers many 
years ago. The engines and boilers for the new vessels will be 
supplied by Scott and Co., Greenock, whose engine works at the 
present time are virtually empty. 


WitH a view to meeting future requirements, the 
Corporation of Stockport have decided to promote a Bill in Parlia- 
ment for supplementing the water undertaking recently purchased 
at a cost of £850,000 from the Stockport District Waterworks Com- 
pany, with a new source of og The estimated cost of the new 
undertaking is about £520,000, but this expenditure would be 
spread over a number of years, The scheme contemplates a 
gathering ground of 4000 acres in the neighbourhood of Kinder- 
scout, from which it is hoped eventually to obtain a supply of some 
4,000,000 gallons per day. 


A HAULAGE contractor, John Morrison, was summoned 
last week at the Newcastle Police-court for causing a smoke 
nuisance. It was alleged by the police that on the afternoon of 
October 17th one of the defendant’s traction engines emitted a 
dense cloud of black smoke. For the defence, the men in charge 
of the locomotive were called, and stated that at the time the fire 
was not touched, and that really it was exhaust steam the police 
saw, caused, in a measure, by a wet, dull day. ‘I'he engine, as far 
as possible, consumed its own smoke, and ‘everything was done to 
prevent any emission of smoke. The Bench, however, considered 
the case proved, and fined defendant 20s. and costs. 


A NEw building slip is being constructed at Devonport 
dockyard. It has been designed under the supervision of Major 
E. R. Kenyon, R.E., superintending engineer of the yard. The 


dimensions of the slip are :—Length, ft.; breadth, 90ft.; and 
allowances will be made for its extension by another 155ft. ‘The 
Montague slip is‘ about 450ft. It will run out seawards a 
considerable distance, to prevent the possibility of the largest ships 
getting on mud or sea bottom before floating. To assist them in 
forming the floor of the slip the contractors will run piers out some 
twenty yards or more, and a lock will be formed so that the slip 
can be built without the water interfering with the work. 


Tue Estabilimento Tecnico, of Trieste, the practical 
management of which is in the hands of a Clyde-trained naval 
architect, is at the rg time well occupied with important 
contracts, These include three passenger steamers of about 350ft. 
in length for the Chinese Eastern Railway Company, and three 
armoured cruisers for the Austrian Government, each of about 
10,000 tons displacement, one of the latter having recently been 
launched. The company is also completing negotiations for two 
cargo carrying-steamers of about 6500 and 4500 tons dead- 
weight capacity. Largely owing to the Government subsidies, 
shipping is flourishing, both in the way of building and of buying 
new vessels, at the Austrian port. 28 ' 


Tue burgh auditor of Paisley, Mr. J. Balderston Whyte, 
has issued a report pointing out that while the electric works and 
installation were originally estimated to cost £33,750, they’ have 
cost £95,000, being £14,000 over the Council’s powers. The 
buildings, originally estimated at £5500, cost £20,562.. The 
machinery | plant, originally estimated at £18,200, have cost 
£33,277. The report shows, amongst other features, that in 1896 the 
cost of the works and installation was originally estimated at £33,750 
for 10,000 lights, or £65 10s. per. kilowatt Taking the capital ex- 

nded at £95,000, and the kilowatt capacity at 1100,-the cost‘of the 
installation was about £86 per kilowatt. With the extensions to 
mains, &c., required to take up the current still in reserve, the 
ultimate cost will probably be from £90 te £95 per kilowatt, 
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FOREIGN AGENTS FOR SALE OF THE bembenncne 


F. A. Brocxnaus, 7, Kumpfgasse, Vienna I. 
CHINA.—Kgtiy anp Watss, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau AnD CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsuER anv Co., 5, Unter den Linden, Berlin. 

A. Leipzic; F. A. Brocknavus, Leipsis. 
INDIA.—A. J. Compripaz anv Co., Railway Bookstalls, Bombay. 
ITALY.—LoxscHER anv Co., 307, Rome ; Bocca Freres, Turin. 
JAPAN.—KELLY WALsH, Yokohama. 

Z. P. Marvya anp Co., 1h,Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricksr, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—Gorpon Gortcu, Long-street, Capetown. 

R. A. THOMPSON AND Co., 83, Loop-street, Capetown. 

J.C. Juta & Co. Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. Toompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 18, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—Iwrerwationat News Co., 88 and 85, 
Duane-street, New York. 
Sugscription News Co., Chicago. 
STRAITS SETTLEMENTS anp Watss, Liuitep, Singapore. 
CEYLON.—W1JAYARTNA AND Co., Colombo. 


SUBSCRIPTIONS. 

Tue ENnGInger can be had, by order, from any ni t in town or 
country, at the various railway stations A. it can, if preferred, be 
supplied direct from the office on the follo (paid in 
advance) 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers).. .. £1 98. Od. 


CiorH Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
e. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates’ 
will receive Taz ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made to and 
accompanied by letter of advice to the ; 


Tain Paper Coprzs. 
Half-yearly .. .. £0 188. 
Yearly .. .. 16s, 


THICK 
Od. | Half-yearly .. .. £1 0s. 8d. 
Od. | Yearly .. .. £2 0s. 6d. 
* (The difference to cover extra postage.) 


ADVERTISEMENTS. 


p@- The charge for advertisements of four lines and under is bee 
shillings, for every two lines afterwards one and sixpence ; od 
lines are one shilling. The line averages seven words. Ween 
an odvertinomens measures an ys or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office. Order in payment. Alternate Sevecinaeamne will be 


inserted with all ity, but cannot be guaran- 
teed in any such case. weekly advertisements are taken 
subject to this 


Advertisements cannot be inserted unless delivered befure 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o "clock on Wednesday afternoon 
in each week. 

Letters to Advertisements and the Publishing. 
Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor itor of TER ENGINEER. 

Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 
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PUBLISHER'S NOTICES. 


bir With this week's number is issued as a Supplement a Two-page 
* Drawing a 600-H.P. Vertical Compound Engine, Hvery 


copy as issued by the Publisher includes a copy of this Supple- 
me. and subscribers are requested to notify the fact shou ieuld toy 
not receive it. 
FLEET.—Our two-page coloured 
lement, representing H.M. ships Formidable, , and 


4 rus, maybe had prinied on superior paper, upon a role, 
price 1s., by post 1s, 1 


*<* If any subscriber abroad should receive THE ENGINEER wn an 
oe fect or mutilated condition, he will oblige oy giving — 
nformation of the jas to the Publisher, with the name of 
through whom is obtained. Such Boe 
can be by obtaining the paper direct from 
is office. 
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Compounp Ewncink, 


TO CORRESPONDENTS. 


In order to ‘hat fnd it to 


insertion in Tue ENGINEER, or containing 
questions, should yt name and ada the writ 
pe neni Did ‘ication, but as a proof of good faith. No notice 
whatever can af anonymous communi 
drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


M.—We fear we do not pend understand you. Gearing has been 
psa and largely used for driving screw propellers, but is now quite 
obsolete 

(Lianelly) —We have not space here to give you the particul: 

you require. 2 can obtain them on application to the Royal School 

of Mines, South Kensington. 

E.H. lek eye ere lubricating oil is probably the cause of the 
trouble. Use a high-flash mineral oil and try again. Write to us 
again if this does not cure the evil, or communicate with the makers. 

A CoRRESPONDENT.—You can obtain the dimensions from the drawings 
as far as the stays are concerned. The fire-box plates were of copper, 
}in. thick, not of }in. steel. There was nothing at all remarkable about 
the dimensions of the engine. 

Steam Coat.—The matter rests in your own hands. Each coal wagon 
is, , legally, provided with a weighing machine, and if you like to take 
the trou le, and cannot trust your coal merchant, you can insist on 
every bag being weighed under your own eyes before it is delivered 
into your cellar. See 41 and 42 Vic., c. 49, s. 19. 

P. (Carrick-on-Suir).—The cigar ship, Mr. Winans’ celebrated yacht, was 
described in minute detail in Taz Enotneer for February 23rd, March 
2nd, and March 9th, 1866. Her machinery was designed by Messrs. 
Winans, assisted by Mr. James Murray, of Baltimore, and was con- 
structed by Messrs. Jackson and Watkins, Cunal Ironworks, Po ~ 

It is worth notice that the FS gang were made steam-tight on pree 
ben same ple oor ny used by the late Mr. Thomas Mudd for packing pred 
= =o only differing in detail from that used by Sir J. Durston in 
e Navy. 


INQUIRIES. 


PITCHOMETER. 
Sir,—Can any reader oblige me with the name of a maker of a 
measuring screw propellers ? 


October 30t AND Co, 


ICE MANUFACTURE. 


Srr,—Can any of your readers inform me whether Cracknell’s Pr 
= of ice manufacture is working satisfactorily in y | part o 

d? It is said to make ice for less than 5s. per ton, and I wish to hace 

if this is done. 


October 25t G. P. 


ENGINEER'S CERTIFICATE. 

S1r,—The Consolidated Ordinances of the North-West Terricories of 
Canada—Steam Boilers Ordinance, No. 10 of 1898—provide that eve 
person in charge of an engine or boiler shall hold a certificate of quali! 
cation from certain authorities in Canada, or from any other competent 
authority in any other ——— of the British Empire. Will any jacrer 
inform me what body in England would be ed a 
authority,” and how I should set about to obtain the necessary certificate 
while in England? CANADIAN. 


MEETINGS NEXT WEEK. 


N ber 5th, at 5 p.m., General 
Monthly Meeting. 

Tue Institution or Civit November 6th, at 
8p.m. Address by Mr. James Mansergh, President. 

Society or Arts.—Monday evenings in November and December. 
Cantor Lectures on ‘ Electric Oscillations and Electric Waves,” by Prof. 
J. A. Fleming, D.S8c., F.R.S. 

Society or Enotngers.—Monday, November 5th, at 7.30 p.m., at 
the Royal United Service Institution, Whitehall. Paper, ‘Notes on 
English and French Compound Locomotives,” by Mr. C. Rous-Marten. 

StoraGE AND Ick AssoctaTIon.—Wednesday, November 7th, at 
8 p.m., in the Fishmongers’ Hall, London Bridge, E.C. Pape “The 
Production of Distilled Water for Ice- making Plants,” by rile, Hal 
Williams, A.M.I. Mech. E., A.M.I.E.E. 
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THE NAVY. 


On Tuesday the official list of the ships ordered to be 
commenced forthwith was published. It represents an 
addition of two battleships, six armoured cruisers, two 
second-class cruisers, and a couple of sloops, to the British 
Navy. The battleships are the Queen, to be built at Devon- 
port; and the Prince of Wales, at Chatham. The armoured 
cruisers are the Cornwall, to be built at Pembroke ; the 
Suffolk, at Portsmouth. ‘Orders for the remaining ‘four 
have been given to private firms. The Berwick will be 
built by Beardmore and Co., Limited; the Cumberland, 
by the London and Glasgow Shipbuilding Company, 
Limited; the Donegal, by the Fairfield Shipbuilding 
Company, Limited ; and the Lancaster, by Armstrong, 
Mitchell, and Co., Limited. The two second-class cruisers 
will be built in Government yards—the Challenger, at 
Chatham ; and the Encounter, at Devonport. _ The Odin 
and Merlin sloops will be built at Sheerness. In another 
page will be found detailed information about the 
contracts. 

While we have in mind the very considerable additions 
to our naval strength which are already being made, and. 
particulars concerning which have already appeared in 
our columns, we regard the programme of construction 
just commenced as altogether inadequate to the require- 
ments of the country. The British Realm advances in 
dimensions by leaps and bounds. The growth of the 
population of the Queen’s dominions augments rapidly. 
The bond between our colonies and the mother country has 
been drawn closer and closer. These and other con- 
siderations emphasise the responsibilities of the Govern- 
ment; and accentuate the importance of the command of 
the seas. We want more ships of all kinds. It is a vain 
thing to dispute concerning this type or that type. We 
need ships of every type that is likely to be serviceable. 
We have no sympathy with hysterical pessimists who 
run about crying ruin, and denouncing our naval policy ; 
but we have not ing to say on the other hand in favour 
of those who hold that our Navy is quite strong enough. 


It could only fulfil this condition if our neighbours rested 
content to let their naval dockyards lie idle. Our existin 
Navy would only suffice if the wealth of our colonies an 

the lim its of our dominion remained fixed. The expan- 
bl of the Empire must needs be accompanied by the 
development of the forces by which alone that Empire 
remains ours. It is not necessary even to take count of . 
territory added to our possessions. The increase in 
wealth is ample reason for the taking of unparalleled 
precautions to secure it. A Liverpool or a Sydney, 
poverty stricken, would hold out small temptations for 
aggression. As they are, Blucher’s words when he saw 
Law may be remembered, ‘* Himmel; what a city to 
sac 

It seems to have been admitted by Mr. Goschen and 
the Government last session that additions to the 
Navy were desirable, but that they could not be made; 
because, in the first place, all the Government yards were 
full. Secondly, because private firms were too busy to 
accept orders. Thirdly, be ecause armour plates could not 
be had in time. The fallacy of every one of these state- 
ments has been demonstrated ; at the most they repre- 
sented half truths. The precise reason why more ships 
were not laid down will probably dena a Whitehall . 
secret. Various hypotheses were framed to explain Mr. 
Goschen’s policy. It has been said that no designs for 
ships were ready; that the Admiralty could not make up 
its mind how to spend money. On another inostoas, 
the ships were not ordered because there were no crews 
to be had to man them. Lastly, it was urged that such 
a dearth of officers—and particularly engineer officers— 
existed that it would have been quite useless to build 
more ships, because they could not be put in com- 
mission. It is noteworthy, however, that in all 
this storm of surmise and censure, no one ven- 
tured to hint that Parliament would not vote the 
necessary supplies. In point of fact, if an adequate pro- 
gramme were declared when Parliament meets, and the 
Admiralty asked for £10,000,000 a year for the uext five 
years, the money would be voted without a dissentient 
voice, save, perhaps, the petulant wailing of the few 
“ Little Englanders’ who have found their way into 
Parliament, and there serve the same useful purpose as 
the traditional “ Frightful Example” at temperance 
meetings. It is, however, not to be disputed that con- 
fidence in the Admiralty has been somewhat shaken ; and 
with every desire to allow for difficulties, we are by no 
means certain that ten millions would be spent to the 
best advantage under the existing system. 

There is such a thing as a paper fleet, and there are 
critics—competent critics too—who do not hesitate to 
say that there is rather too much paper about our fleets. 
It is useless to possess ships which cannot fight. Un- 
fortunately not a few ships, and these among the latest 
additions to our Navy, have been in plain phrase failures 
so far. While the Boiler Committee is pursuing its 
labours, we do not propose to criticise Belleville boilers. 
But Committee or no Committee, we cannot shut our 
eyes, and we do not want to shut our eyes to un- 
pleasant facts. The Europa, a new and so-called first- 
class cruiser, has been disabled by one voyage to 
Australia and back, and is now under repair. The 
Hermes after a disastrous experience is now lying in 
Bermuda, The Pegasus was disabled after an eighteen 
months’ commission. The Powerful is undergoing heavy 
repairs at Portsmouth. The difficulties with the Ter- 
rible and Highflyer no longer excite attention. The 
Diadem, the Argonaut, and the Arrogant, have all 
proved unsatisfactory; and all this while our battle- 
ships with Scotch boilers keep the sea and do good ser- 
vice. Nor is it the boilers alone which are open to 
criticism. It seems to be by no means certain that 
the machinery is not also in fault. When we read of the 
enormous consumption of steam by auxiliaries, we fancy 
that old times have returned when six pounds of coal per 
indicated horse-power per hour was a thing to boast of 
as representing great economy. Again, it would seem 
that there is not a cruiser afloat wich has a properly 
made condenser. Nor does the matter end here. In 
naval circles it is held that we have many fighting ships 
which would be wholly impossible in action ; that, in fact, 
they would be blown to pieces in five minutes by modern 
vessels. Care must be taken that nothing of the kind 
finds its way into the new programme; and it should 
not be forgotten that the enormous improvem 
which has been effected in armour, making a Sin. 
plate at least as good as one of the older kind of 
twice that thickness, has given the naval designer scope 
for providing protection in a way hitherto unknown. It 
may, however, be assumed that all these points will be 
fully considered by the Admiralty. But it is once more 
necessary, we think, to urge the folly of gg Belle- 
ville boilers in ever increasing numbers. The last dis- 
covery is that if only lime enough is put into them, they 
will no longer give trouble. In a few months it will also 
be discovered that there is nothing at all new in the use of 
lime ; that it may well prove a remedy worse than the 
disease ; and that it will quickly drop out of use again. 
In the providing of boilers we counsel patience. It will 
be a to wait until the report of the Committee is laid 
on the Admiralty table. 


THE MANUFACTURE OF MACHINERY, 


THERE are two distinct varieties of mechanical engi- 
neering. The first of these consists in planning, schem- 
ing, inventing, and finally, in designing. The second in 
actual construction. To be carried on successfully both 
kinds of work must be performed with intelligence and 
skill; but the necessary effort of the master or guiding 
mind i is not the same in both pi loyments. Indeed, the 
difference is considerable, it not unfrequently 
happens that the who can invent, 
design, and scheme, is in no way competent to secure the 
construction of machinery in the best way. Crudely 
stated, a very good draughtsman may be a very bad 
foreman, and vice versd. Those who have kept in touch 
with mechanical engineering for some years can searcely, 
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we think, have failed to notice that whereas formerly great 
importance was attached ‘to design, and comparatively 
little to the act of construction, a change has taken place. 
We shall not say that design has been thrust into the 
background, but it is certain that the art and 
practice of construction have received more attention 
than ever was bestowed on them before. It is possible 
that this is due in a measure to United States influence. 
In a multitude of recent cases it will be found that the 
labours of the inventor have been far more devoted to 
facilitating construction than to promoting excellence in 
the machine. Invention of this kind produces few 
patentees, and so passes unnoticed, An exception 
ready to our hand is supplied by the American clock 
trade. Diverse descriptions of timepieces have been 
turned out from Ansonia and other places. These are 
sold at absurdly low prices, The clocks are marvels of 
ingenuity, not as time-keepers, but in the ease with 
which they can be manufactured by the million. Quan- 
tities of far more important machines are made in the 
United States in which it will be found that little or no 
regard has been paid to the particular fitness of a par- 
ticular shape of a part for the work which it has to do, 
while the greatest care has been taken that it shall 
admit of being produced by machinery at the lowest 
possible price. e do not mean it to be understood that 
the part in question is not capable of doing its work, but 
only that fitness is secondary to readiness of production. 
We have something of the same kind here in railway 
chairs and such like ; improved shapes, if their production 
involves any difficulty in machine moulding, being ruth- 
lessly rejected. 

The forces thus at work are rapidly influencing the 
production of machinery in this country. Perhaps as a 
direct result, there is a distinct change taking place in the 
whole practice of manufacturing machinery. In order 
to make the nature of this change intelligible, we must 
go back some fifty years or more, and consider what the 
workshops of engineers were then like. Although very 
good machines were, no doubt, made, it will not be 
disputed that they were turned out of very inferior 
shops, and, for the most part, with r tocls. Only 
ina very few first-class shops, such as Watt’s, Maudslay’s, 
and Penn’s, were there to be found machine tools which, 
judged by the present standard, could be termed 
adequate. About the manners and customs of these 
shops the less said the better. There were, it is true, 
some splendid workmen, for the most survivals of 
the now extinct millwright ; but the tools were few and 
rough; the general arrangements of the works were 
bad. Little thought was given to the comfort of the men. 
Dirt reigned supreme. Step by step improvement has 
taken place, and each step has been made more rapidly 
than that which preceded it, and now we have at last 
arrived at a point when the conditions under which 
machinery is manufactured are very widely different from 
those which obtained for the last generation. There has 
been a general levelling up. Itis understood that a steam 
engine can just as wa | be made in a clean lofty shop, 
well lighted, well ventilated, and well warmed, as 
in a dirty shed. There is really no reason why a 
fitter or a machine hand should not be intelligent and 
fairly well educated. Money expended on providing him 
with the means of washing himself, changing his clothes, 
and getting his meals in comfort is not, it is seen, wasted. 
Ina word, it is recognised that there is no necessary connec- 
tion between the manufacture of machinery and savagery. 
Fault is often found with the working man. Have the 
masters done much in the past to improve his quality? 
By degrees it has come to Be understood that an orderly 
factory in which cleanliness, discipline, sobriety and 
punctuality are at once valued and enforced, is a civiliser 
all round, of great power. 

But there is something still to be considered, which is 
working powerfully for good. The general improvement 
which has taken place in machine tools cannot fail to exert 
a beneficial influence. We do not think we go too far in 
saying that hesitation will be felt by anyone owning a 
beautiful machine tool in placing it in the hands of a 
stranger. The shop sentiment is expressed by the 
phrase, ‘A good tool ought to have a good man to work 
it.” In any shop where first-rate tools are found it will 
also be found that the standard of conduct and ability of 
the workmen is excellent. All concerned in the place 
“live,” so to speak, “ up to the plant.” The owners will 
take care to pick good men, and the menin their turn will 
find that the standard of life is high, and act accordingly, 
or else find lower and more congenial surroundings. We 
recently described pretty fully what we saw in one large 
German works. uch the same thing, we are happy to 
say, may be met with here and there in this country. It 
is not to be supposed that all German shops are equall 
advanced. The change proceeds with even tread in all 
countries. In some faster, it is true, than in others; but 
there is at least no going back. 

This elevation of the art of manufacturing machinery, 
this lifting it up to a higher plane, cannot fail to have a 
good effect. With the advances in his physical comfort, 
with improvements in the conditions under which he 
works, with reductions in the amount of manual labour 
which he has to perform, the status of the workin 
engineer must, we fancy, certainly improve. He wil 
begin to build machines with more intelligence than is 
now possible. The gulf supposed to exist between 
master and man will be bridged ; the possibility of bitter 
labour disputes recurring continually will be diminished; 
and so benefits will be gained which may be quite equal, 
if not superior in value, to the reduction which can 
certainly be expected in the cost of production by the 
employment of improved plant and machine tools. We 
feel that it is difficult within reasonable space to convey 
an adequate idea of the importance of the change which 
is coming over the face of this and other countries. 


Those who have seen shops of the modern type, and 
studied their methods, will we doubt not appreciate the 
change, and understand what it is we wish to impart. 
Those who are only acquainted with the practice, and 


shops, and tools of the past will, of course, be unable to 
realise to the full what the change means. We can only 
advise them to see for themselves. It is not necessary 
to adopt violent methods to bring about improvement. 
What is wanted is not a rebellion against the spirit of 
the past, but a revolution, steadily and soberly carried 
out, without rashness and without fear. 


CLEANING LOCOMOTIVES. 


For some months the appearance of the suburban 
locomotives of the South-Eastern and Chatham, and of the 
London, Brighton, and South Coast railways, has furnished 
evidence of an ill-judged attempt at economy. It is well 
known that when affairs are not going well the first attempt 
made by the directors to save money consists in dismissing 
a considerable number of cleaners. Of course, the saving 
effected is infinitesimal, but, at all events, there is a saving. 
The directors can point with pride to a reduction in the cost 
of running expenses. The locomotives to which we refer 
are many of them in a condition that would be a disgrace to 
a French railway, and that is saying a good deal. When 
they were last painted itfis impossible to say. They get “a wipe 
down ” apparently once a week. In this country we have been 
so long accustomed to see locomotives clean and bright, that 
the prominent evidence of neglect to which we call attention 
seems little short of shocking. Putting esthetics and senti- 
ment on one side, we may add that the suppression of 
cleaners is an extremely short-sighted policy, unless, indeed, 
the directors are prepared to adopt the United States system 
of using up and buying more. A locomotive that looks 
neglected is neglected. The drivers cease to take an interest 
in it, and it goes from bad to worse with surprising rapidity. 
Locomotives always run well down hill. To the engineer of 
experience there are not wanting other signs of deterioration. 
Blowing stuffing-boxes, leaky cocks, and pounding bearings, 
tell their own tale. A further saving will be effected in 
turning up tires, until one day the engine runs off the road 
and there is a smash, which swallows up the entire savings of 
years. One word in conclusion, dirty locomotives imply op- 
pressed locomotive superintendents, or an unusually obstinate 
board of directors. In all cases the locomotive superinten- 
dent ought to put his foot down and resist attempts to reduce 
the staff of cleaners. On the other hand, it is, of course, 
possible to have a gang of idle loafers who will not do their 
work properly, two men being employed where one would 
suffice ; but such a state of affairs reflects heavily on the 
foreman of the running shed. The dispensing with 
cleaners was once tried as an experiment on an American 
railway. We believe that a couple of months sufficed to 
bring the experiment to an end. The time when a change in 
coal has been made, and red-hot} smoke-boxes are becoming 
the rule instead of the exception, while prosecutions for 
emitting smoke constantly take place, appears to be a most 
inopportune moment for reducing the staff of cleaners. 


ENGLISH COAL IN INDIA. 


Tur Indian coal trade has benefited by the high prices of 
coal in England, and it is believed that the ground gained 
will not be lost again even when values go back to the 
normal. In consequence of the scarcity and the prohibitive 
price of fuel here the imports into Bombay have fallen off, 
the quantity received in the six months to June being only 
40,000 tons against 237,000 tons last year for the same 
period. The shipments of Bengal coal from Calcutta, on the 
other hand, have gone up. For the year 1897 the quantity 
was 1,594,000 tons; for 1898, 1,719,000 tons; for 1899, 
1,667,000 tons; and for the six months ending June last, 
1,050,000 tons. It is computed that by the end of the year 
the total will reach 2,500,000. It is pointed out that there 
has been a large demand for Bengal coal for transport ships, 
but against this must be placed the stoppage of many mills, 
and the short workings of others. The Bengal coal is not as 
hard as Cardiff coal, and it requires a consumption of 20 per 
cent. more to produce the same amount of steam as can be 
obtained from Welsh fuel. On this basis the market rate for 
Bengal coal is Rs. 21:8, which is very considerably below 
the cost of laying down English coal in Bombay. Doubts 
are expressed as to whether English coal will ever regain its 
old position. Certainly it cannot hope to do so before the 
end of next year, because Indian consumers have made 
arrangements down to that time to use the Bengal fuel. 
The moment seems to be singularly propitious for the 
development of India’s resources of coal. The drawback is 
the inadequacy—in some instances, the entire lack—of rail- 
way communication between the collieries and the railways 
or the mines and the sea. There is an ample supply of coals 
in India, and the Bombay Gazette thinks the crisis in 
England has so greatly helped the native industry that it is 
now almost in a position to be independent. The same 
journal assures us that the quality of fuel obtained in Assam 
is equal to the coal obtained in the North of England, and its 
steaming properties are almost as good as Welsh, but the 
supply to the market is limited owing to the difficulty of 
transport. America is now trying to export coal to the 
Indian market, but cost of production combined with heavy 
freights will prevent it from becoming a serious competitor. 
Japan also exports a large quantity, but the bulk does not 
come further west than Singapore. 


BELLEVILLE BOILERS. 


A coop deal has been written about the success with 
which the French Messageries Maritime Company meet with 
in connection with Belleville boilers. This success has been 
contrasted with results in the British Navy, which have not 
invariably been so conspicuously satisfactory. It is now 
stated—on what we believe to be very good authority—that 
there is a very good explanation forall this. The Messageries 
Maritimes do things on a system quite unknown over here. 
Spare boilers and parts are kept for every ship, and after each 
cruise about three boilers are lifted out and replaced by the 
spare boilers. This drastic treatment should not be forgotten 
when comparisons are made. If every Belleville-boilered ship 
in the British Navy renewed her boilers after each trip to sea 
“trouble” should become a rare thing. We do nothing 
nee this, though we work our Bellevilles far harder 
than the French ever do. 


Tue Electrical Traction Joint Committee of the Metro- 
politan and District Railway companies have fixed December Ist 
for the receipt of tenders from the electrical traction tirms who 
have been invited to submit offers for the installation of electrical 
traction on the Inner Circle Railway. 


DOCKYARD NOTES. 


Tur Diadem is the present scene of the Water-tube Boiler 
Commission’s operations. 

Ir is said at Portsmouth that the Europa is to be entirely 
re-boilered. The idea obtains that it is absolutely waste of 
money to attempt to tinker with her. 


TxE Royal Dockyards are ene now suffering froma violent 
fit of economy, and much friction between ships and the 
yards is the result. Under the new custom, when tarpaulins, 
gun covers, &c., are sent in for repair, the dockyard people 
only paint such patches as they may put in, the rest is left 
just anyhow. Of course, the ship has to re-paint the lot. 
The way the economy is effected is that when the necessary 
painting is done on shipboard the commander has probably 
to provide the paint. Something like two pounds a year 
must be saved by this economy. 


Some time ago we alluded to missing rivets in the bulk- 
heads of dockyard-built ships. Inquiries that we have insti- 
tuted show that there is hardly a dockyard-built ship that 
is otherwise. In practically every one of them, in the ’tween- 
deck bulkhead, from 50 to 75 per cent. of the rivets are nothing 
but putty dummies. It does not necessarily affect the struc- 
tural value of the ships in these particular cases, but—how 
far is the system carried? That the dockyard riveter feels it 
a point of honour to charge for work he has never done we 
know; but what sort of supervision is it that permitsit? Is 
it connivance, or what is it? Although it is some months 
since we first drew attention to the matter, we have heard of 
no inquiry of any sort, or of any attempt to lay the culprits 
by the heels. 


So many confidential books have lately disappeared that 
the Admiralty purpose to do away with a good many copies. 
If they did away with 90 per cent. the Navy would be little 
incommoded. ‘ Confidential books,” if of any importance, 
are generally published in Russia before being served out 
here. So much for their secrecy. In the second place, only 
those officers already familiar with their contents have much 
chance of seeing them—the ordinary officer can hardly do so. 
Thirdly, they have the reputation of being always out of date 
and inaccurate. 


TaERE is a wonderful “ confidential’? volume of photo- 
graphs of foreign warships. In this book is a photograph of the 
Japanese Shikishima, with a note underneath: ‘“ Sister ship 
Asahi just like her.” As the Asahi was built in England, and 
in a Royal dockyard for nearly four months, a little care 
should have led to the discovery that the Asahi has a funnel 
less. 


Ir is for this book, too, that British photographers and 
naval officers are requested to try and furnish three Chinese 
warships, two of which were lost in the Chino-Japanese war, 
while the third probably never existed at all. Here, too, it 
&: — may the Hornet be found as the Russian destroyer 

ol! 


THE new second-class cruiser Encounter, to be built at 
Devonport, will apparently be an exact counterpart of the 
Hermes, Highflyer, and Hyacinth, and have three funnels as 
they have. 


THREE of the new 45 calibres 9-2in. coast guns are being 
mounted at Dover. They are sighted up to 19,000 yards. 
These guns fire lyddite shell, and such shell fired experiment- 
ally have flung a mile away! Against ships there 
seems no reason why such guns, mounted high up and well 
supplied with range finders, should not fire’ and stand some 
chance of hitting at a range of six or seven miles. These 
45 calibre guns are not mounted afloat in our service, tho 
the French are fond of that length for all naval guns. With- 
out range finders it is waste of powder to fire at any range 
much over 4000 yards probably at sea, for the range must be 
known to a yard almost. But given such appliances, the 
naval battle of the future should begin directly the ships 
sight each other. It is a cheerful prospect, when one bad hit 
may mean out of action. 


THE old Warrior is now being roofed in amidships at Ports- 
mouth. The Ruby at the same place is fitting out for a 
coaling depét, and will be supplied with four Temperleys 
fitted with the new special engine. It is to be hoped the 
transporters will be properly taken care of when not in use. 
The carelessness with which they are treated in some 
Government colliers is abominable. They are left to take 
their chance of rusting away, the gear lying about anyhow. 


The French warship Caravane, reported lost in the Far 
East, was a ‘‘ Naval Pocket-book ” craft. She was, it is true, 
of over 2000 tons displacement, but she was merely a species 
of transport, and carried nothing but two very small carro- 
nades. Her horse-power was 667. Most people have probably 
regarded her as a myth, and how Mr. Laird Clowes ever 
succeeded in discovering all these old ‘‘ tubs ” is also a subject 
for wonder. When something happens to one of these 
‘“‘ harbour ships, &c.,” one begins to perceive glimmerings of 
utility in what otherwise looks like love’s labour lost. 


THE new battleships of last year’s programme have been 
named. The two Duncan class will be the Queen and the 
Prince of Wales respectively ; the cruisers, Cornwall, Suffolk, 
Berwick, Cumberland, Donegal, and Lancaster. This last— 
mirabile dictu—is to be built at Elswick. Unfortunately 
Elswick will not be responsible for the design ; the ships will 
be all more or less Essex class. On that displacement 
Elswick could and has turned out something a good deal 
better. 


A prRacTIcaL illustration of the economy obtainable in 
large power stations as compared with small is afforded b, 
the Central-avenue power-house of the Metropolitan Street Rail- 
way Company, Kansas City. This is a compound condensing 
plant situa on the Kaw River, operating large direct-con- 
nected units. The cost of power in this plant for the first seven 
months -of 1900 is -said to have been 0°4117 cent per kilowatt 
hour, including everything except taxes and interest on the in- 
vestment. 
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A CONTROLLABLE SUPERHEATER AND 
SEPARATOR. 


We illustrate above a combination of superheater, feed- 
water heater, and-boiler-water circulator, constructed by the 
Cruse Controllable Superheater Company, of Manchester, for 
which the makers claim many advantages over other well- 
known systems. . Our illustrations show a controllable super- 
heater adapted to a Lancashire boiler 30ft. long and 8ft. 6in. 
diameter. The apparatus is, however, adaptable to any type 
of shell and water-tube boiler. The superheater is added to 
the steam under control, and can be regulated and varied by 
the manipulation of a pair of valves. This method of control 
transforms the superheater into a combination of four 
distinct elements in boiler practice :—First, a boiler-water 
circulator; secondly, a feed-water heater; thirdly, a super- 
heater simultaneously superheating and controlling and 
regulating the superheat; fourthly, a dry-steam generator. 
It is in effect a steam-tube and water-tube prolongation of 
the boiler. 

The Lancashire boiler t, illustrated consists of four 
sections of six compound tubes each, forming four indepen- 
dent units. The sections are placed side by side behind the 
boiler, the nearest row of tubes being about 12in. from the 
back-end plate. A superheater chamber is formed by roofing 
an extension of the bottom flue, the plates forming this roof- 
ing serving for the floor on which the apparatus rests. B 
this arrangement the gases from the boiler flues pass throu 
the apparatus before falling in the down-take behind. The 
compound tubes consist of Gin. solid-drawn steel steam tubes, 
in which are 2in. copper water tubes. The superheater 
proper consists of the annular space in the external steel 
tubes surrounding the copper water tubes. The superheater 
space in each section is connected at the back end of the 
apparatus to a saturatad steam collector pipe C, and at the 
front of the superheater to a superheated steam collector pipe 
D. The water space, being the internal pipes in each section, 
is connected at the back end, through the water collector E, 
first to the water space in the boiler at the bottom, by means 
of syphon G and aspirator H ; secondly, to the feed from the 
economisers at F'; thirdly, to the feed from the hotwell, 
condensers, or water main, also at F. At the front it is 
connected to the water. space in the boiler through the blocks 
at I, on the back-end plate at-low-water level. The opera- 
tion is as follows :—The saturated steam is carried from the 
boiler through pipes and valve A to the collector pipe C at 
the back of the superheater., From this collector pipe it is 
distributed to the four sections of the superheater through 
which it travels from back—cooler gases—to front—hottest 
gases—where it enters the superheated steam collector pipe 
D, and passes off to the main steam range through the valve 
and pipes B. Whe water from the boiler is drawn from the 
bottom through the syphon pipe G and aspirator H to the 
water collector E at the back of the superheater. Herein it 
is joined at F by feed-water from the: economisers.or other 
source. The mingled boiler and feed-waters now enter 
the internal pipes of each section by the single links just 
below the steam inlets, and travel from the back to the 
front of the apparatus in the e manner as the steam. At 
the front the water enters the boiler at low-water level 


Main Fiue 


Section on LineAB. 
Feed Water 
inlet 


N Stee! Tube 


through the blocks I on the back-end plate. Valves are 
provided for cutting off the boiler circulating water, aud also 
the feed-water, and for regulating the flow of each. The 
aspirator H is provided on the water outlet pipe G from the 
boiler to further allow of the regulation of the flow of boiler 
water through the apparatus, thus increasing or diminishing 
the circulation. 

The water circulating in the inner or core tubes of the 
superheater forms the superheat regulating or controlling 
element, and acts as a heat-absorbing core to the steam cir- 
culating through the outer pipes, while the steam forms a 
heat-conducting jacket to the water. The water and steam 
are separated one from the other by a thin but adequately 
strong wall of copper tubing, and both flow in the same 
direction from end to end of the apparatus. The jacket of 
steam which constitutes a conductor of heat to. the core of 
water absorbs heat from the furnace gases surrounding the 
external tubes, and transmits the excess of this absorbed heat 
to the water in the inner tubes. Thus the steam, instead of 
suddenly acquiring and retaining an excessive amount of 
superheat in the earlier stages of its progress through the 
apparatus, transmits a portion of this heat to the water, and 
by this action the two are raised in temperature gradually in 
a gr ge to the extent of their travel through the apparatus, 
and in accordance with their relative heat aceies 
capacity. The usual heat or superheat in the steam leaving 
the superheater is governed by the heat-absorbing power of 
the water leaving the superheater for the boiler, and this 
again is determined by the volume and temperature of the 
water entering the inner tube, subject, of course, to the fact 
of the maximum superheat attainable in the steam being 
governed by the heat of the surrounding gases. 

The double operation may be described as follows :—The 
excessive heat being extracted or absorbed from the steam by 
the water core, the temperatures of the steam and of the 
water are simultaneously reduced and increased respectively ; 
and this reciprocal process, beginning in the first tube of the 
apparatus continues, but at arate of transmission diminish- 
ing in proportion as the steam and water travelling through 
the tubes approximate in heat, until at the end of the run in 
the apparatus, the steam is superheated approximately to the 
— desired, and the water considerably raised in tempera- 
ure. 

The first superheater made on this principle was fitted to 
a Lancashire boiler a couple of years back, and with the 
exception of a short period during which it was removed to 
be overhauled and examined, it has been in continuous work 
since that date. We are informed that so far it has shown no 
signs of wear and no diminution in its efficiency, and has 
required no attention or repairs; the joints, it is added, 
ore as good and sound as when first made, although 
the boiler has been hard fired, with forced draught. 


Last Saturday a girder, 108ft. long, 7ft. 6in. deep, 
2ft. 9in. broad, and ——s 70 tons, was lifted and placed into 
— at the Lancashire and Yorkshire Railway new station, 

lton. This is said to be the heaviest piece of iron lifted by the 
aid of derricks, pulley blocks, wire ropes, and hand winches, 
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INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS AT GLASGOW. 


Mr. Rosert CarrD, in the course of his address as president of 
the Institution of ineers and Shipbuilders in Scotland, at the 
opening meeting of the forty-fourth session, held on the 23rd ult., 
in Glasgow, said that a reference to the papers read before the 
members of the Institution within the last Sett-conturs, showed 
conclusively that the Clyde, more than any other district, had 
been the cradle of almost every development in engineering, as 
well as the workshop in which these developments had been adapted 
to the use of mankind. Perhaps the most striking advance had 
been in the gradual rise of steam pressures, accompanied and 
necessitated as it was by the adoption, first of the compound, and 
then of the Mr and quadruple-expansion engine. The rise had 
been from 20 Ib. per square inch to 180 lb., and even 250 lb., with 
the result that engines and boilers were working as satisfactorily 
at these higher pressures, and at least twice as economically, as at 
the lower. Other accompaniments of increased pressure had been 
successive improvements in material, construction, and design ; 
= had been doubled, and the speed of revolution 
in eightfold. The type of boiler had changed from the 
tank to the circular, or ‘‘Scotch” type, ‘‘ which had held its own 
with a persistency worthy of its name,” although it had nearly 
reached its limit of ering and, at any rate in the Navy, had 
given place to the water-tube type, which per ve only about 
one-tenth the weight of water carried in the cylindrical boiler for 
the same power. Reduction of nearly one-half in weight of engines 
had been effected by improved design following upon a correct 
determination of stress, by the use of stronger material—such as 
mild steel for iron, and gun-metal for cast iron in condensers, &c.— 
and, further, by the great development in machine and other tools. 
An important feature in the evolution of engine design had been 
the se tion of many organic parts, such as pumps from the 
main driving engine, and the multiplication of the application of 
wer. Within fifty years in the Navy auxiliary engines had 
increased from eight in number, of about 146 indicated horse- 
wer, to about of 3000 indicated horse-power, in a single - 
fn naval architecture a very marked feature had been the gro 
in the dimensions and weight of ships. On the ocean ferry the 
had increased in sixty years from 84 to 224 knots, and the 
time occupied on the passage was about one-third of what it was. 
Shi in the interval trebled in length, doubled in breadth, 
and increased tenfold in displacement. The engine-power was 
forty times as great, and the ratio of horse-power to weight driven 
was fourfold, while the rate of coal consumption was only about 
one-third. 

Dr. Robert Caird, in the course of this address, explained the 
arrangements, so far as they had been made, for next year’s 
Engineering Co’ in Glasgow promoted by the Council of the 
Scottish Institution. The Committee carrying out the arrange- 
ments had had numerous conferences with the councils and presi- 
dents of other institutions, and had secured the co-operation of 
mostly all of them, including the doyen of such lies, the 
Institution of Civil Engineers. Lord Kelvin would be hon 

resident of the Congress, and the presidentship would be in the 
| ser of the president of the Institute of Civil Engineers. There 
would be nine distinct sections, each of which would be presided 
over by a gentleman of the highest professional repute in the 
several branches. Sir John Wolffe Toews, for example, 
accepted the presidentship of Section 2. The nine sections are :— 
1) Railways; {2) Waterways and Maritime Works ; (3) Mechanical 
ingineering ; (4) Naval Architecture and Marine neering ; 
(5) Iron and Steel ; (6) Mining ; (7) Municipal and County Engi- 
neering ; (8) Gas; and (9) Electrical Engineering. Most of 
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bodies invited had accepted, and other acceptances would follow. 
£3300. The Corporation of 
Glasgow had resolved, to entertain worthily the visitors, and the 
authorities of the Glasgow University had promised the use of 


The guarantee fund was already 


their 1, pomp: buildings for the purposes of the Congress, which, 
Dr. Cai 
had ever been held in this country, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
: 


THE TRAINING OF MECHANICAL ENGINEERS. 


Sin,—Your recent articles on this subject contain much valuable 
truth. The commercial and protit-making aspect of engineering 
has been for the most part neglected in engineering science so far 
as yet constructed and taught. And this neglect in the body of 
the science itself is naturally, and almost of course, reproduced in 
the teaching of the technical schools and colleges. Originality is 
not a leading feature of our schools, and they do not teach what 
they do not find in the science existing outside their walls. 

But I think you make a gre mistake in supposing that this 
aspect of engineering cannot be taught in the schools, —— 
of course, the needful changes in their management. t me cite, 
as small examples, two efforts in this direction I myself have made. 
For years I had round the walls of one of my class-rooms—the 
drawing-office—a current diagram of the market prices of 
half mp tee of the leading constructive metals and of coal. Each 

‘advanced student in turn performed, for a month or so, the duty 
of keeping this diagram up todate. In the examination, questions 
regarding the fluctuations of these prices were sometimes pro- 
posed, Again, in later years I established the practice of aski 
for a calculation of the weight of every single piece that eac 
student made a drawing of, either from models or by way of de- 
sign. The advanced students also made estimates of total cost— 
in material, machining, &c., and general charges—of each piece or 
machine he made drawings of, by help of a schedule of prices, which 
was revised from time to time. 

Of course, these practices covered only a small portion of the 
field you so ably argue ought to be covered. But the general 
method can evidently be extended over a large part of that field. 
The whole field can surely not be covered by any man, except by 
devoting ten to twenty years to actual workshop practice on a 
large scale. The point I contend for is that, under proper condi- 
tions, and with the evidently necessary means supplied, more real 
useful technical and professional training can be accomplished in a 
college than is ever given in works and office apprenticeships, and 
at a lower cost. 


was sure, would prove one of the most important that 


young engineers a better chance, as we are all pre 


ments. -M.1.M.E. 
Yorkshire, October 17th. 


THE EFFICIENCY OF FANS. 


seems to illustrate the 


contrary to the fact. The error will be found in many papers and 
treatises. The pressure in the throat of a fan is higher 
elsewhere, not lower. 

The action of a water gauge inserted in the side of a wind 


Mr. Granger's view. The truth that the lateral pressure 
exerted by a moving column of air or water is less than the 
normal is deceptive. The apparent fall is due to causes which 
have been carefully enough set forth by Unwin, Lodge, and 
others, and I need not waste your space by explaining it. If 
Mr. Granger could manage to weigh a cubic foot of air at the 
throat of an évasée chimney, and a cubic foot at the mouth, he 
would find that the first would weigh more than the second—that 
is to say, the density of the air at the base of the chimney is 
greater than it is at the top. But pressure is a function of density, 
and consequently the pressure is greater at the foot of the chimney 
than it is at the top. 

Possibly Mr. Granger has heard of the Pictot tube, and of the 
late Rev. E. L. Berthon’s perpetual log. If he has he will see at 
once the effect of the experiment I am going to suggest. Let him 
put into the side of his fan trunk a tube witha ~A bored in its 
side. The tube must admit of being revolved on its axis. Let 
the outer end communicate with the water gauge. He will now find 
that if he turns the tube slowly round while his fan is running, 
that he can get either a pl or a , according to the 
direction of the hole to the current. If the hole faces the current, 
there will be a plenum ; if away from the current, a vacuum ; if 
at right angles to the current, a vacuum. And, furthermore, he 
will find that there is one particular angle at which he will get the 
—* vacuum, and another at which he will get the maximum 
plenum. 

The whole edifice of theory which Mr. Granger has built up is 
based, as it seems to me, on the assumption that there is a 
reduction of pressure at the base of the chimney. If there be not, 
then the theory collapses, 
And now one word in reply to “‘ Brattice” as to why a diverg- 


That is impossible, however, under the present usual 4 
ment. The material equipment of our technical schools and 
colleges has been revolutionised for the better these last twenty 
years. But this in itself is mostly ineffective without very largely 
increased quantity and improved quality of teaching. What is 
needed is to multiply the number of assistants and assistant pro- 
fessors by five or eight or twelve ; to insist rigidly on every one of 
these having had an actual practical engineering training in the 
degree, and in the direction his special duties require ; and to put 
each school under the management of a director who is a skilled 
and highly-educated engineer, and who is not only given the 
opportunity, but whose specified duty it also is to maintain close 
touch with the outside practical world. Each school must also 
have the sympathy of and helpful co-operation from the business 
engineers of its district. : 

You rightly lay stress upon this question of prices and costs in 
this matter of engineering education. It is of special importance, 
because so little effort is made to include it in the ordinary scheme 
of teaching either in the schools or to apprentices in works and 
offices. But some parts of what you have written might be thought 
to indicate that you think that nothing else is needed. This would 
surely be a mistake. Knowledge of the qualities of materials, of 
the mechanical functions and capabilities of machines, of the 
physical and moral qualities of workmen, and the art of managing 
and disciplining industrial bodies of men; all these are of prime 
importance as subjects of study. Material of bad quality is use- 
less, however low its prices ; machines are useless if they be not 
well designed and turn out good work, however cheaply they may 
be bought ; workmen who are drunkards, or liars, or brutes, are 
undesirable—even if in some cases they may be profitable—how- 
ever low their wages be. Rosert H, Samira. 

12, Parliament Mansions, Victoria-street, Westminster, S.W.., 

October 30th. 


{Professor Smith has in part mistaken the purport of our argu- 
ment. It is quite possible to teach students a great deal about 
prices, estimating, and, in few words, the commercial aspect of 
engineering. It is not possible to teach these things in technical 
schools and colleges as they are, and this Professor Smith tacitly 
admits when he advocates a large addition to the numbers of 
teachers. We have never held that a commercial engineering 
education would suffice; we do maintain that in its absence 
scientific training will not enable the average man to obtain a 
satisfactory position or a good income.—Eb. E.] 


Sin, Permit me, through the medium of your valuable paper, 
to express my opinion as a young engineer who is waiting for such 
. — as, by your advice, you are equipping the coming men to 

101d, 

In your issue of October 5th, ‘‘ An Employer” states that he has 
tried ‘‘young blood” for the management of his works, but all 
turned out a failure, and it appears to me that the cause of you 
trained engineers not having the positions they should hold is, to 
a great extent, the prejudice of the employers, who perhaps once 
fail to get the right man, then seek one older and more experienced. 

There are older men holding positions in shops and office through 
influence alone, that are not capable, and these are keepi 
younger men from the posts, through want of influence, who woul 
give greater satisfaction. There are also young men applying for 
assistant managers’ posts who are like the unfortunate gentleman 
that ‘‘ An Employer” speaks of, and these—like technical school 
trained draughtsmen who are turning out premium apprentices and 
good men from the drawing-office because they are willing to 
receive a lower salary—take a well-trained man’s place who has 
given many years to the bench and machine lo after his 
apprenticeship days, to equip him for assistant or works manager's 
berth, and label us all as knowing “‘little or nothing,” and prejudice 
the minds of the would-be employers. 

A young engineer who seeks a post as assistant or works 
manager should have, in my opinion, a thorough knowledge of 
the output of machines and men by a personal practical experience, 
and also should interest himself solely in the methodical methods of 
putting the work through the shops, so as to produce the best 
work in the very cheapest way. 

If this is carried to a successful issue on his part, so as to produce 
the article manufactured of the very best workmanship, and at the 
same time in the quickest and cheapest way, does his responsibility 
not end there, except, of course, in the constant improvment in 
design, &c. 

A works manager, I take it, is not to interest himself in the com- 
mercial ‘part of the business, such as watching metal markets— 
with regard to buying—unless he takes the responsibility of 
engineer to the firm as well, when, of course, he would be consulted. 
The fact is we are required to have the experience of a man of 
forty, and to be only twenty-eight or thirty years old, and satisfied, 
after all the drudgery of years, with a remuneration of a young 
man of twenty-two, 


ing y helps a fan. To this end I must beg “‘ Brattice ” to 
glance at the accompanying rough diagram. Fig. 1 is a parallel 


A A B 2 B 


FIG.2 


chimney fitted with two pistons, AA. Let us suppose that there 
is air under moderate pressure at C ; it is obvious that no mouve- 
ment will take place. In Fig. 2 we have a diverging chimney, 
fitted with two elastic pistons, B B, which can grow in diameter as 
they move toward the large end of the tube. Let, now, air at D 
be of moderate pressure ; it is clear that the two pistons and the 
column of air will move towards the large end, the air expanding 
and falling in pressure as it moves. This is exactly what occurs in 
an écusée chimney, the place of the pistons being taken by slices 
of aiz. A column of air under pressure has no tendency to advance 
along a parallel tube ; it has a strong tendency to advance along a 
diverging tube. I hope it is not necessary to explain to ‘‘ Brattice ” 
how the whole of this advance is got out of the expansion of the 
air. Of course, it was originally got from the fan, but if the 
delivery had taken place through a parallel tube no expansion 
would have occurred until the mouth had been reached, when it 
would have been wholly lost. 

I may add that the correct form of the évasée chimney, its length, 
&c., have all been carefully settled by mathematicians. The 
subject is intricate and complex as soon as we come to deal with 
it quantitatively, but it is very simple, so far as the principle 
involved is alone concerned. I may add that if Mr. Granger were 
right, and the density of the air at the root of the chimney were 
less than that of the external air, the é:asée chimney would be 
useless, 

Westminster, October 27th. P. W. 


VENTILATION, 


Sir,—The article in your issue of January 26th last on the 
above subject very properly raises an important question for dis- 
cussion which has too long been neglected, seeing that it affects 
the whole community. It is gratifying to note that the importance 
of pure air, and the furnishing of an ample supply of it, are at 
Jength engaging the attention of scientific men, and —T of 
engineers. Your correspondent, Mr. J. A. McLaren—THE ENGI- 
NEER of February 9th—hits the right nail on the head when he 
states that the great stumbling-block in the way of the adoption 
of a rational a effective system of ventilation hitherto has been 
the architect. Only a short time ago I was looking over an archi- 
tect’s plans of a small church in Lancashire, and, on asking what 
provision he was making for ventilation, he replied—‘‘ None ; they 
must open the windows!” More recently still, on suggesting a 
scheme of heating and ventilation te an architect in the North of 
England on the lines laid down in your article, ¢.¢., withdrawi 
the air from the floor level through a trunk or cavity flue carrie 
up above the ridge of the roof, the reply was—‘‘Oh, that might 
spoil the look of the church, which is a thirteenth century one, and 
we are very proud of it.” And so it is of much less importance in 
the minds of most architects that people should be poisoned or 
done to death by chills and colds than that original designs should 
be interfered with or in any way altered or modified. In the case 
last referred to the heating and ventilation were abominable ; 
and the architect in question was one of the committee which had 
been appointed to go specially into the question of the ventilation, 
and see if some feasible scheme could not be devised. 

Now, Sir, I have found it quite possible both to heat and venti- 
late a building, and to supply an abundance of fresh air—a feature 
much too generally overlooked—both without creating objection- 
able draughts, and without resorting to mechanical appliances, 
I have in my own house an apparatus which enables me to do 
without fires throughout the winter, and sends through the house 
a continuous supply of warm, fresh, humidified air from outside, 
renewing the air in the whole house practically some three times 
hourly. The ordinary house chimneys act as extract flues ; and 
the warm air will flow into any room and thoroughly heat it, if 
there be an outlet for the vitiated air already in the room to pass 
out, this being provided by an ordinary fireplace and chimney. 
There has hitherto been a great objection to the use of hot air on 
account of its excessive dryness when heated up to any considerable 
temperature. In the system referred to, however—known as the 
Langfield system—this drawback is cvercome by a very simple and 
ingenious device. .The arrangement is automatic and self-regulating, 
the water being vaporised by the air itself ; so that the higher the 
temperature to which the air is heated the greater is the amount 


trunk at various places along its length apparently supports a velocity of from 3% 


r, but I trust this may be the means of employers giving the | can be regulated to any desired extent. The system has been 
youn a | adopted by Mr. F. Webb, the engineer to the London and North- 


second place if we are not able to meet the ay di 3 require- | Western Railway Company, at Crewe, in his own house ; and he 


also recommended it to the Cheshire County Council, whose 
architect has applied it to a number of public buildings. It 
is in operation at the Jenner Institute of ventive Medicine, 
Chelsea, the Thompson - Yates Laboratory, University College, 
Liverpool, and at many other large institutions, infirmaries, 
&c., all of which are heated and efficiently supplied with fresh air 


Sir,—Mr. Granger's letter published in last week’s ENGINEER | without any mechanical appliances. The apparatus may be said 
: e persistence of error. From first to last | to consist essentially of a wrought iron stove in the basement, 
Mr. Granger is wrong in his theories and deductions, and for this | where the air flows to it from the outside through a screen or water 
text-books are no doubt partly to blame. No such ‘‘ suction” as | spray, is heated, and afterwards conveyed through ducts to any 
he supposes promotes the efficiency of his or any other fan. The | room desired, where it is admitted ‘either through a grid in the 
assumption is based on the belief that the pressure at the base of | floor, at the level of the skirting, or at the top of the room, as may 
an évasée chimney is less than it is at the mouth, which is quite | be most convenient. The extraction, however, is always at the 


floor level, as suggested in your article, and the air is conveyed to 


an it is | a cavity flue carried vertically upwards above the ridge of the roof 


except where—as already stated—there are ordinary fireplaces an 
chimneys. I have re tedly found the air entering the grids at 
oft. to 400ft. per minute. This is as high as 

is usually thought desirable where fans are employed, if draughts 
are to be avoided. The system, dispensing as it does with hot- 
water pipes and steam pipes, and requiring only a few ducts and 

rids, costs little for maintenance, and is one well worthy of being 
rad known, Should any of your readers desire further infor- 
mation, I shall have pleasure in sending full particulars on hearing 
from them. WILLIAM INGHAM, 

Moston, Newton Heath, Manchester, 

October 22n 


STEAM TURBINES. 


S1r,—In your issue of the 26th inst. your leading article deals 
with the aie of steam turbines and their application to marine 
propulsion, and I should like, with your permission, to make a few 
remarks on the subject. The description of the Ce se principles 
which you have given is very clear, but I should like to remark 
that several quantitative statements are scarcely accurate, and 
have led, in your final paragraphs, to conclusions which are con- 
trary to our experience in the vessels already fitted with steam 
turbine machinery. 

In the first place, the actual velocities of the steam in our tur- 
bines are very much less than the you have given as an 
illustration, and consequently the velocity of the vanes necessary 
to reach the point of maximum efficiency—analogous to the con- 
ditions for maximum efficiency in the water turbine—is easily 
attainable in practice, and is that actually adopted in our marine 
steam turbines to fulfil the conditions of the specifications under 
which the vessel is built. This being so, it is further a fact borne 
out by many carefully conducted experiments on steam turbines, 
and further borne out by the known behaviour of water turbines, 
that the speed of revolution may vary very considerably above or 
below the point for maximum efficiency without materially affect- 
ing the efficiency of the motor. The range of speed for economi- 
cal results may not be quite so wide as with reciprocating engines, 
but it is quite wide enough to admit of a fulfilment of all the 
conditions for economy in coal, provided that the machinery is 
properly designed to this erd. There is also the very important 
factor of idle friction, or friction necessary to turn round the 
engines’and shafting, which must be overcome before any power 
can be given to the propellers. This idle friction is much less in 
turbines than in reciprocating engines. A marine steam turbine 
can, therefore, be easily designed and constructed to give a high 
rate of efficiency from cruising speeds of, say, 15 knots, up to a 
speed of, say, 35 knots, the efficiency at all intermediate speeds 
being close to the maximum. Therefore it will be seen that the 
steam turbine is well adapted to vessels of varying speed, such 
as battleships and cruisers, as well as fast passenger vessels in 
general. 

Bearing upon the question of steam pon any I give a copy 
of tests made by the expert committee on behalf of the town of 
Elberfeld, near Frankfort, on two turbo alternators of 1000 kilo- 
watts per hour nominal output, manufactured by the Heaton 
Works, Newcastle-on-Tyne, for light and power for the town of 


Elberfeld. 
Load in Lb. of steam 
kilowatts. per hour. 
Quarter load... .. .. 8,020 .. .. 88-1 


With 1301b. steam pressure at the engine and 10 deg. Cent. superheat, 
It will be noticed that the consumption of steam carrying a load 
of 1250 kilowatts is only 18°91b. per kilowatt hour, which is equi- 
valent to just 12 lb. per indicated horse-power, or about 13 lb. per 
brake horse-power. 

In the Viper and the Cobra the revolutions at full speed are 
about 1000 to 1100 per minute, and not 2500 to 3000, as mentioned 
in your article ; consequently, the pitch ratio of the propellers is 
not extremely fine, as you state, but is normal, and, if anything, 
rather coarser than is usual on destroyers with reciprocating 
engines. The velocity of the blades of the propellers through the 
water is therefore the same as in other destroyers at the same 
speed of vessel, and, as mentioned in my letter to the Times of the 
16th instant, the only increased loss of power in the Viper under 
this head is that involved by the greater blade area of propellers 
to support the thrust necessary to drive the vessel at 36°8 knots 
through the water. ; 

The whole matter is therefore a simple one, and we must dismiss 
from our minds all questions of fine-pitch propellers, as these are 
relatively inefficient, and are not used with our steam turbines, 

I would further beg to refer to my letter in the Times of the 
23rd instant, where it is stated that ‘‘ though no provision has 
been made in the Cobraand Viper to mitigate or nullify the 
increased coal consumptions at slow speeds, it must not be inferred 
that it is difficult with turbine machinery to do so, or even to turn 
the balance the other way, and build a 35-knot destroyer with 
turbine engines having superior economy in coal per knot run at 
12, 15, and 31 knots speed to any destroyer with reciprocating 
engines of 31 maximum speed. Indeed, the trials of the Viper 
having shown the desirability of this arrangement for securing 
these results, will be introduced in future boats,” 

The application of the steam turbine to battleships and cruisers 
has been fully considered, and calculated conditions for economy 
at the various speeds verified by direct experiment on large steam 
turbines, and there is no doubt whatever that with the adoption of 
a design to secure the economy in coal desirable in vessels of this 
class—a factor not hitherto considered of the first importance in 
destroyers by most Governments, as evinced by the terms of their 
specifications, which only penalise the maximum full speed, and 
coal consumption at full ed—that with turbine machinery 
occupying less space than the present cramped-up reciprocating 
engines under the armoured deck, considerabie reductions in 
coal consumption at all speeds would result, consumptions which 
at some speeds would be quite unprecedented in warships, and 
analogous to the consumptions attained in the best mercantile 
marine engines. a 
Turbinia Works, Wallsend-on-Tyne, 


CHARLES A, PARSONS, 
October 30th. 


WASTE OF WATER AND ITS PREVENTION. 


Sir,—Many of your readers will be grateful for the valuable 
assistance given to the above discussion contained in THE ENGINEER 
of October 19th. The data given in the paper which appeared in 


of moisture brought into it to render it suitable for breathing at 


J must not take up any more of the valuable space in your 


the higher temperature. The degree of humidity or dryness also 


THE ENGINEER of. July 6th and 13th are shown to be incorrect by 
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«“ Distribution,” in your issue of July 27th ; if the figures are ‘ dis- 
torted,” surely the author of the paper will point out the in- 
accuracy. It is.more costly to:purchase a number of waste meters 
and keep them in repair, employing a trained staff of men to work 
them, than it is to send out a few night inspectors to sound all 
pipes and stop-cocks, main cocks, and hydrants; this must all be 
done even if waste meters are fixed, the system of detecting the 
leaks in any street being precisely the same as when these costly 
meters are at work, It will be noticed that neither Mr. W. de 
Normanville nor the companies quoted in the discussion offer any 
figures as to the cost of detecting leaks without the use of stop- 
cocks. Stop-cocks are a necessity for working any system, and the 
sooner the London companies recognise their position, as stated by 
“ Distribution” in THE ENGINEER August 10th, the sooner will 
they stop sufficient waste of water to pay all the expenses attendant 
on a properly disciplined night inspection, By what reasoning 
the companies can compel the consumer to pay for the communica- 
tion pipe, ferrule, and stop-cock I cannot imagine ; this is one of 
the many regulations that have brought water companies into dis- 
repute. The company should fix its own regulation stop-cocks 


and lock up guard-boxes as.near the boundary wall as possible, and ; 


the consumer should always have a stop-cock in his own house to 
shut off, to allow for repairs to be done, and for protection against 
frost, &c. A company has no right to insist on the consumer's 
paying for ferrules, communication pipe, and stop-cock, and then 
send out inspectors in search of. leaks, using its apparatus for this 
yurpose, 

7 lan aware the Acts of Parliament and the regulations made 
under the Metropolis Water Act, 1871, admit and authorise such 
an arrangement; and I am also aware that compensation cases 
have been decided against the companies on the plea that the con- 
suiners do not possess the right to dig up the roads and pavements, 
whilst the companies are authorised to do these repairs by their 


. special Acts of Parliament. 


It is stated that Manchester has done very well with 22 gallons 
per head per day, but the circumstances are very different from 
those of London. Manchester is not a water-closet town. Bolton 
will use very much less water per head for the same reason. 
Again, the proportion of baths in Manchester cannot be compared 
with London ; they are only about, say, one in two hundred, and 
the water-closets are in about the same proportion. Probably 30 
gallons per head per day would suffice for the total requirements 
of London, but in quoting the rate per head for comparison with 
other towns, the exact quantity sold for trade purposes must be 
given. Water not only costs money, but when wasted as described 
it is a serious item in the pumping expenditure at the sewage 
station, as all the water wasted has to be pumped overagain. As 
regards the rating question, much improvement may be made in 
London. I know of no other city where there are unmetered 
trade supplies, and other supplies arranged for by merely guessing 
at the quantity consumed. There can be no difficulty in metering 
all-trade supplies, and fixing a meter on all ‘‘ mixed ” supplies, 
always reserving’ the necessary minimum charge. This method 
shows the waste, and the consumer soon comes to his senses. The 
meter sfiould in every case be owned by the company, and kept in 
repair by it ata stated rent per quarter. A great mistake has 


_been made in allowing the cisterns to-be remeved- fromthe dwell- 


ings, especially in the smaller houses, as shown in recent years in 
the East London Water Company’s districts, the evils of which 
have been clearly described in THE ENGINEER’s leading articles, 
August 26th, 1898, December 9th, 1898. The cisterns are a neces- 
sity, and the ‘‘Simplex,” as described in THE ENGINEER October 
21st, 1898, being a continuation of the service pipe enlarged to 
any capacity, probably meets all requirements, 

The necessity for vending water by measure does not exist in Eng- 
land as it does in America, where the consumption runs from 100 to 
200 gallons per head per day, and if the death-rate in the continental 
towns is a criterion as to the merits of vending water by meter, it 
does not commend itself to the engineers who distribute the water 
supply of London. It is stated that if water was sold by meter in 
London, the output would be reduced 25 per cent.; but the same 
result can be obtained by adopting a disciplined system of night 
inspection, fixing outside.stop-cocks, metering all trade and mixed 
supplies, and such monstrosities as the automatic flusher, fountains, 
hoses, 

The discussion appearing in ‘THE ENGINEER has already had a 
good effect on some London companies who had never made any 
serious attempt to detect waste, and they are now preparing to 
work the simple method here described. 


October 27th. SUPERINTENDENT. 


ILLUMINATING GAS FROM SEWAGE SLUDGE, 


Sir,—Two years since the results of experiments made at this 
works, as indicated above, were published in the techical journals. 
Since then further experience has been gained. Some of the 
material has been carbonised in ordinary inclined retorts upon a 
manufacturing scale. A mixture of about 25 per cent. of sludge, 
and 75 per cent. of coal was used. 

In the first place a difficulty was experienced with the “heats” 
due to the excessive moisture. The sludge contained an average 
of 28 per cent. of moisture, hence with the coal mixture it equalled 
7 per cent., excluding the moisture in the coal—an altogether too 
high figure for successful working. 

Some of the sludge material, after being dried and mixed with 
coal, did not present any difficulty in the matter of carbonisation. 
The fundamental difficulty is the moisture ; if this can be over- 
come, many gas engineers would doubtless be prepared to make 
extensive trials and use of the material. Of the practicability of 
utilising sludge when dried I am now thoroughly convinced. 

The cost of labour alone, as compared with coal, shows, as might 
be expected, a large increase. This can be counterbalanced if an 
enterprising sanitary authority could be induced to pay to the 
gas department the amount it now costs them to dispose of the 
material, either by destruction or otherwise. The cost of de- 
struction, including labour, fuel, and capital charges, in some towns 
is enormous. With the present exorbitant price of coal, an 
experiment ona large manufacturing scale, running on continu- 
ously for some time, would be most interesting and useful. 

At this works we have an oil-enrichment plant which allows the 
illuminating power of the gas to be raised to the required standard 
when using the sludge, and at many works carburetted water gas. 
Clark’s maxim carburetter, or other enrichment processes, are avail- 
able for similar purposes. More will yet be done in the direction of 
varbonising sewage sludge for the purpose of obtaining illuminating 
ras, 

A mixture of coal and smudge and the a. = sos sewage sludge 
cake would carbonise splendidly, but by itself the viscosity of the 
material, unless absolutely dry, would prevent anything satisfac- 
tory being accomplished. There is not any objectionable odour 
resulting when a retort which has been charged with sludge is 
drawn, the material having been perfectly destroyed. The com- 
plete destruction of the material commends itself upon sanitary 
grounds, 

If some few engineers would make experiments from time to 
time as opportunity occurred, important results would be forth- 
coming. ‘The time involved in the necessary research work in this 
direction would be amply repaid. I am unaware whether any- 
thing has ‘yet been done with the patent No. 20,184 taken out in 
1897 by Mr.-W. Dancer, of Manchester, for ‘‘ producing gas from 
sewage sludge.” I was pleased to see recently a report of some 
tests made at Chorley showing 4000 cubic feet of 20-candle gas 
as being obtained per ton from dry sewage sludge. 

The excellent paper read by Mr. Duncan Cameron, the city sur- 
veyor of Exeter, in 1899 at the Association of Municipal and County 
Engineers, conveyed the valuable information that ‘‘one of the 
most notable points observed in the Exeter—septic—tank had been 
the hitherto unrecognised energy stored in the sewage, as evidenced 
by the production of marsh gas.” He also stated that the works 


and public baths adjoining at Exeter had been lit with the gas, in 
addition to many other items of interest furnished by him. 

With the many suggestions as to manufacturing gas from garbage 
and numerous other refuse, much remains to be done, but it is 
only by tentative efforts some preliminary information will be 
available, Epwarp A, HARMAN, 


Gas Engineer. 
Gasworks, Huddersfield, October 29th, 


AUTOMATIC RAILWAY WAGON COUPLINGS. ‘ 


Sir,—The automatic coupling illustrations in your issue of the 
19th inst. have not a little interest for me for they represent an 
appliance almost identical with one I illustrated before an 
audience of railway officials and others in 1876. I had made the 
acquaintance of its inventor two years earlier, and I was greatly 
taken with the ingenious contrivance and the efficiency of its 
working. It had, however, drawbacks which unfortunately made 
it impossible for English traffic, which traffic was then not half 
what it is to-day. 

It entirely changed the principle of connecting wagons, by 
removing the draw-hook, though for the period of the-conversion 
of the stock it had a clever contrivance by which the double- 
headed bar became swinging links, for connection with the exist- 
ing draw-hook by hand or pole. Again, trouble was encountered 
where the bars on two wagons approaching for impact remained 
in position on both wagons, then one or other of the bars had to 
be removed before contact, and when the contrary occurred, as it 
did sometimes, and both bars were absent, a bar had to be found 
and put in place before impact. 

Possibly in the invention you illustrate all this has been fully 
considered and provided for. From that day to this'I have been 
looking for or endeavoured to provide an effective automatic coupler 
which shall not remove the existing draw-hook, which as is well 
known has been in use for over seventy years, with some sort of 
chain connection. General managers, engineers, and carriage and 
wagon superintendents of our railways have committed their traffic 
to this plan with entire and well-justitied confidence through all 
this long term, and can never be expected to welcome any invention, 
however otherwise meritorious and clever, which calls on them to 
abandon this their sheet anchor in traffic. 

No one has a greater reason to sincerely sympathise with auto- 
matic coupling inventors, and the magnitude of the task they enter 
on, than I have ; but I think, Sir, you yourself will agree with me, 
that half the difficulty has been overcome by the inventor who 
realises that there are nearly three millions of draw-hooks on 
wagons in the United Kingdom, to which railways and private 
wagon owners commit their traffic with the fullest confidence ; 
that these draw-hooks have to be altered as little as possible, or not 
at all, if that can be accomplished. T. A. BROCKELBANK. 

32, Queen Victoria-street, London, E.C., 

October 20th. 


AMERICAN WORKS PRACTICE. 


Sir,—It is not customary, I know, to have a minister writing 
on such matters as your paper deals with. But anent your issue 
of August this year, which has been so generally quoted over 
here, may I say a word or two? It is with particular reference to 
your explanation of the new methods used in U.S.A., that it is 
largely due to the fact that the Americans are building for the 
first time shops, &c., at this great time of advancement in the 
mechanical world. I am a British subject still; but since my 
coming to this country I have been mostly in manufacturing cities, 
and I have had special interest in the work done by the people. 
Many ‘young people are corporation directors and managers of 
large mechanical shops of your own kind. I feel that the explana- 
tion is to be found in the character, rather than in the new con- 
ditions. Americans have pea down many edifices and shops 
just because a new one would save more time and labour. In fact, 
the scrap iron wagon is a very common thing to see both in the 
street and on the railroad. I do not think that the average time 
of any shop use of a tool or machine is over four or five years. 
Some new model or device is put into the shop, and the old goes 
relentlessly. From my town go year after year threshing machines, 
ice-breaking machines, axe grinders to all parts of the world, and 
a prominent machinist in my town—an Englishman—told me, in 
discussing these things with him, that he saw a year ago in Eng- 
land tools in use which were discarded in America when he came 
here over ten years ago. So he declared it was in a great many 
cases. I do not-know the facts, but Americans as confidently 
expect that they will soon rival Germany in industrial lines, as 
= med have put England practically out of the market of the 
world, 

Tearing down and putting by the latest device and edifice seem 
to be a part of the American merchant’s progressing path. 
Whereas American glass workers, ¢.y., receive about three or four 
times as much wages as ae glass workers, the American 
manufacturer can outsell the European in many lines in his own 
market. This I know. 

I hope this may not be considered an intrusion, but a very 
slight contribution to the general fund of facts, 

Chester, Pa., U.S.A., October 6th. Wm. C. Hoae, 


WATER SUPPLY, 


S1r,—The Local Government Board recently issuéd, for the 
guidance of sanitary authorities and their officers, a ‘‘ General 
Memorandum on the Proceedings which are Advisable in. Places 
Attacked or Threatened by Epidemic Disease,” and in paragraph 5, 
which deals with water supply, the following occurs :— 

‘The liability of leaky water pipes to act as land drains, and to 
receive foul matters as well as land drainage through their leaks, 
is not to be overlooked. And such pipes running full of water with 
considerable velocity are liable to receive, by lateral induction at 
their points of leakage, external matters that may be dangerous. 
This latter fact is not recognised so generally as it should be, and 
ignorance of it has probably baffled many inquiries in cases where 
water services have in truth been the means of spreading disease.” 

May I ask if you, or any of your readers who are interested in 
towns’ water supply, have ever come across a case such as is here 
described ? 

My own experience with both ieaky mains and service pipes 
under varying conditions hasso far been that the leaks have always 
been a source of waste of water, and I have never found one in 
which the supply was augmented by the injector-like action 
described in the circular quoted. 

Were the pressure shut off one could understand liquids, under 
certain conditions, finding their way into faulty pipes or joints, 
or down through “ball valve” hydrants ; but this, of course, is 
quite another matter. R. R. 

Horsham, October 30th. 

Nope aepponsce § the action described is possible. If the water in 
the pipe moved at a sufficient velocity it would certainly take place. 
It never does so move. We have never heard of a case in tice, 
and fancy that someone with imperfect knowledge of the subject has 
elaborated the theory out of his own internal consciousness.— ED. E. } 


A QUESTION IN LUBRICATION. © 


Sir,—There is a point about the value of lubricants concerning 
which information is very much needed. We can generally get at 
the efficiency of various kinds of oil when they are cold or 
moderately heated, but there is something more than this wanted. 
It is well known that a bearing if it once begins to heat will run 
up rapidly in temperature. Now, with some oils moderate heating 
may take place with safety, with others not so. 

This is usually explained on the theory that the oil when heated 


— viscosity, or ‘‘ body,” and runsaway. But this is only partly 
true. - In the first place, there are oils which do not lose viscosity 
when heated ; and again, with forced lubrication hot bearings 
will occur. 

Obviously what we want in the engine-room is an oil which will 
help us most when we are in trouble. At present we are driven in 
such cases away from oil altogether, and have to use sulphur or 
blacklead. 

So faras my experience goes, there is nothing to equal castor 
oil for crank shafts, but it ought to be possible to provide some- 
thing better. 

In ironworks where the roll bearings are always hot, what is 
called ‘‘ hot neck grease” is used. Can no one provide us with a 
lubricant which prevents a hot bearing from becoming hotter, and 
which will even cool it down ? 

It is vain to say that bearings ought not to be allowed to get 
hot. Every sea-going engineer knows that his engines are not 
kept in a glass case, nor do they receive as much attention as the 
ought, because there is no time. In heavy weather bearings will 
get hot, and water is a very poor affair to keep them cool. 

I think that if chemists and oil refiners would try their hands 
they might produce something better than anything we have yet 
for cooling a hot bearing. OcEAN TRAMP. 

Liverpool, October 22nd. 


FRICTION OF WIRE ROPE ON PULLEYS. 


Sir,—Having looked through several engineering books, I can- 
not find much information relative to the friction of wire ropes on 
ordinary —— cast iron pulleys, not clipped. Makers of wire 
ropes and pulleys give the horse-power each separate rope will 

ive off at a certain speed ; also the breaking strength of same. 

ut what I want to know is, for a certain pull on the rope, what 
is the least diameter of pulley—in terms of.diameter of rope—that 
will transmit that power without fear of slip, reckoning half cir- 
cumference in contact? It is not a question of the smallest bend 
or radius conducive to the long life of the rope, but friction only. 

Handsworth, Birmingham, October 23rd. .. T. R. K. 


THE DAIRY sHOW, 1900. 


Sir,—In your issue of the 12th inst. your report states that a 
silver medal was awarded to Allen and Barker’s oil engine. 
Permit us to explain that the award was made to our new portable 
oil engine, No. 1480, but through a clerical error the award card 
was handed to Allen and Barker. The mistake was at once 
rectified by the judges homge us the award card. 

Rutland Works, Stamford, (For BLAcKsTONE AND Co., Lrv.) 

October 24th. Epw, C, BLACKSTONE, 
Managing Director. 


NORTHERN OF FRANCE RAILWAY. 


Sir,—There is or was an electric arrangement on this line by 
which signalmen could cause the brakes to be applied without the 
intervention of the driver, and so stop trains when the signals were 
at danger. The electric connection with the train was made by a 
wire brush underneath the tender making contact with a metal 

late or bar placed between the rails. Could any of your readers 
inform me whether this system is still in use; if not, why it was 
discontinued, and what are its weak points ? SAFETY. 


WATER-TUBE BOILER EXPERIMENTS.—The Hyacinth cruiser, which 
has been placed at the disposition of the Parliamentary Boiler 
Committee, has had her machinery defects made good at Devon- 
port, and on Wednesday next she will leave Devonport for Ports- 
mouth, where she will embark the Committee, and at once com- 
mence a programme of steam trials in Stokes Bay, occupying about 
two months. The vessel will then return to Portsmouth to have 
her boilers and engines opened out for survey. The programme 
includes several trials with single boilers, groups of six, and all 
eighteen boilers steaming together. The cruiser Minerva will join 
the Hyacinth at Portsmouth, and be employed by the Boiler Com- 
mittee in the intervals between the Hyacinth’s trials. The Minerva 
is fitted with the cylindrical type of Boiler, there being eight of 
them, having a total grate area of 630 square feet. e@ engines 
of the Minerva are of the triple-expansion inverted type with three 
cylinders, and capable of developing a maximum horse-power of 

i She is of 5600 tons displacement, is 350ft. long, 53ft. Gin. 
beam, and has a mean draught of 20ft. 6in. The Hyacinth is of 
the same tonnage, length, and draught, but is 6in. wider in the 
beam. She is fitted with triple-expansion inverted. engines, with 
four cylinders, has eighteen Belleville boilers, and a grate area of 
750 square feet, so that with the exception of the boilers, both 
vessels are almost identical.—Naval and Military Record. 


THE PREVENTION OF SMOKE.—The Corporation of Salford are 
taking drastic steps to improve the atmosphere of the borough b 
reducing the amount of smoke from factory chimneys. With this 
end in view, we learn from the Manchester Guardian that the 
Health Committee have directed that in future the smoke obser- 
vation will be reduced in length from one hour to half an hour ; 
and-works discharging ‘‘ preventable” smoke for more than three 


stated as a guide that on an ordinary Lancashire boiler, 30ft. by 
74ft., with a proper draught, the amount of coal consumed per 
week ought not to exceed twenty tons where hand-firing obtains, 
Where this amount is exceeded mechanical appliances are con- 
sidered necessary. The most satisfactory results, they state, are 
obtained from having sufficient boiler accommodation, together 
with competent firemen. Where the boiler accommodation 
reaches this point the Committee will anges con firemen, and not 
their employers, should an offence take place. In cases where 
posse ht great increases on the demand for steam are inevitable, 
there should be provided either sufficient boiler accommodation to 
meet this demand without forcing the bvilers or provision for the 
storage of superheated steam which would meet any such demand 
without extra firing. The Health Committee wish it to be clearly 
understood that manufacturers must either provide boiler accom- 
modation on the scale indicated in their circular or be responsible 
for the emission of black smoke, 


New UniteD States SHIPBUILDING Works.—In addition to the 
large shipbuilding works which was recently mentioned in THE 
ENGINEER, a new plant on a very large scale, capable of buildi 
the largest ocean steamers and warships, is now being establishe 
at San Francisco, The plant will cover 32 acres of ground, 
having 1700ft. of frontage in deep water. Wharves are now being 
built, and there will be a dry dock 500ft. long and 100ft. wide. 
The buildings will be of steel frame construction, and the follow- 
ing are already under contract :—Machine shop, 308ft. by 100ft., 
45ft. lift above main floor ; boiler shop, 140ft. by 180ft., 40ft. lift ; 
machine shop and blacksmith shop, 300ft. by 60ft.; foundry, 177ft. 
by 160ft.; ship-joiner shop, 140ft. by 81ft. The machine shop will 
have four electric travelling cranes of 50, 20, 15, and 10 tons 
capacity, each equipped with a 5-ton auxiliary hoist. The boiler 
shop will have three similar cranes of 60, 20, and 10 tons capacity ; 
and the foundry will have two similar cranes of 30 and tons 
capacity. All will be equipped with the 5-ton hoists. The black- 
smith shop will be equipped with eight jib cranes of 5 and 10 
tons ow The machine tool outfit will be very extensive, and 
will include some very heavy tools. All the tools and machinery 
will be driven by electricity, with the exception of steam hammers 
in the blacksmith shop. Contracts for the necessary current have 
already been made, and the cost will amount to for the first 
year of operation. Separate motors will be installed in each 
department, and many of the er tools will have their own 
motors. Direct current will be for the cranes, and altornat- 


ing current for the machinery, 


minutes in the half-hour will become liable to prosecution. It is 
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PNEUMATIC LABOUR-SAVING TOOLS. 


An interesting exhibit of pneumatic tools has been arranged 
by the New Taite-Howard Pneumatic Tool Company, Limited, 
in Upper Thames-street. Air is supplied by a small oscil- 
lating compressor, similar to that exhibited in Fig. 1. At 
60 revolutions it compresses about 60 cubic feet of free air 


-per minute. This compressor delivers into a receiver which 


supplies the various tools. One of the newest of these is the 
percussive riveter. 

Mr; Boyer has recently perfected a Jong-stroke—9in.— 
riveting hammer, which is effectively employed for closing 
lin. rivets in conjunction with a pneumatic holder-up, and 
without the aid of any connecting frame between the two 
tools. An average of 900 gin. and #in. rivets has been driven 
per day of ten hours by one of these hammers in an American 
workshop. As a proof of the thorough upsetting of the 
metal in the shank of the rivet when the Boyer long-stroke 


Fig. 1—OSCILLATING AIR COMPRESSOR 


hammer is used, it may be mentioned that rivets from 5 to 
10 per cent. longer are necessary than in the case of hand- 
riveting. 

The patents of the Whitelaw pneumatic drill also belong to 
this company. This machine was referred to in Mr. Amos’ 
paper, read before the Institute of Mechanical Engineers— 


.see THE ENGINEER, vol. Ixxxix., page 338. It is made in the 


form of an air motor, having two double-acting oscillating 
cylinders, attached to the crank shaft of which is a pinion. 
This connects with the driving gear, and is so arranged that the 
necessary power is transmitted to the tool holder. Two handles 
are provided, one being intended for steadying purposes only. 
The outer portion of the other handle A—Fig. 2—is in the 
form of a throttle valve, so that by rotating it the quantity of 
air admitted can be readily controlled. The milled portion 
B operates the reversing motion, being first pulled away from 
the machine so as to clear the key or stop, and then slowly 


Fig. 2—-WHITELAW PNEUMATIC DRILL 


rotated until another keyway registers with the stop. By 
this latter means the direction of rotation of the tool can be 
instantly reversed, rendering the machine particularly well 
adapted for tube expanding and tapping. Our illustration 
represents the largest of these drills, which is capable of drill- 
ing a hole 3in. diameter in metal, and expanding tubes 
4in. diameter. 

The Haesler pneumatic tools are also shown. One of the 
most useful forms of the drill motor is that for cutting out 
boiler tubes by means of a specially designed tube cutter. 
This is an important 4abour-saving contrivance, and 
owing to the rotary and horizontal movements being effected 
by means of compressed air, the apparatus can be operated 
with great facility. A new Haesler piston drill, suitable for 
small holes up to, say, gin. diameter, has recently been intro- 
duced. Several special devices for use with the Boyer and 
Haesler drills are also shown, besides tube expanders, tube 
cutters, and special reamers, a chuck for holding stay ends, 
and patent cutters for stay bolts, may be mentioned. The 
chuck is so constructed that its jaws will automatically grip 
the smoothest circular surface, and, consequently, all necessity 
for squaring stay ends is obviated. The cutters for stay bolts 
entirely do away with the old-fashioned practice of cutting 
the bolts through by means of a long chisel bar before such 
bolts can be removed for the purposes of repair. 

It seems fairly reasonable to anticipate that in the next 
few years there will be a marked advance in the application 
of pneumatic power in engineering establishments. In boiler- 


making, bridge building, roof construction, and the building 
of ships the scope for this form of power would appear tc be 
particularly large. The keen competition which exists in the 
trades above mentioned, and results in the cutting of profits 
down to the lowest possible limits, will, when a lull in the pre- 
sent prosperity is felt, cause the heads of enterprising firms 
to glance round to ascertain wherein the cost of production 
can be lessened. A few figures from a trustworthy American 
source will, therefore, perhaps be found interesting. 

In a well-known shipbuilding establishment in the United 
States a compound two-stage air compressor is employed to 
supply power to thirty riveters, twelve reamers, ten chipping 
or caulking hammers, one air hoist, and to provide air for 
blowing thirty heating forges and two blacksmiths’ fires. 
The steam pressure employed to drive the compressors is 
150 lb., the air pressure used by the tools 100 lb. to 105 1b., 
the revolutions made by the compressor per minute 78, 
the indicated horse-power 420, and the free air <r 
a minute 3200 cubic feet. The cost of power is tabulated 

low :— 


Coal, per day of 10 hours .. 
Repairs and maintenance, say 423 
Total 312 8 
Cost per 1000 cubic feet free air compressed .. .. .. 3 9 


Maintenance of plant outside of compressor. 
One lineman, perday.. .. .. .. 
One tool repairer,perday.. .. .. 
One lathe hand on repairs, dies and sets .. .. .. .. 
One smith on repairs, dies and sets, average half a day 


4 
Materials for repairs, replacing hose, &c., about 1380 
dols. per month, say, perday.. .. .. .. .. «- 16 
2 810 
Air as above .. 812 8 


Each of the riveters will average 400 rivets per day of all 
classes, or a total for the thirty machines of 12,000 rivets. 
If the total cost of air and maintenanceof plant were charged 
against the riveters, taking the above total of work done, the 
price per head .of rivets would be 0-24 cent, without 
making allowance for the air used by reamers and hammers. 
This abnormally low cost is based on the working of the tools 
all day long at their maximum output, a condition which 
would not be met with in practice. ~ It will be interesting 
to place alongside of it the actual cost of work done over a 
considerable period. From the same source we find that 
between September 21st and November 30th, 1899, in these 
works 335,713 rivets were driven by air at a direct cost of 
£1175, or an average of ‘8d. per rivet. It is stated on the 
same authority that the cost of driving each rivet by hand 
would have been rather more than 14d., showing a saving of 
about 45 per cent. in favour of pneumatic tools. Allowing 
interest and depreciation on plant at the rate of 16 per 
cent., the net saving by employing compressed air is about 
28 per cent. 


PARIS EXHIBITION.—BRUNTON AND TRIER’S 
STONE-DRESSING MACHINE. 
STONE-WORKING machinery is not very prominently repre- 
sented in the Paris Exhibition, and it could hardly be other- 
wise in a country where the cutting and dressing of stone 
are done entirely by hand. Only one instance has been 
under our notice of mechanism being employed in France 
for cutting stone, and this was the diamond saw used in 
preparing the blocks for the building of the art palaces on 
the Champs d’Elysées. Even then it is no wild conjecture 
to suppose that the contractors must have apologised to the 
men for thus allowing machinery to encroach upon the 
domains of labour. But this industry, close and union- 
bound though it may be, is certain, like all the others, to be 
invaded by labour-saving machinery, and it is by no means 
unreasonable to assume that the Exhibition will hasten the 
time when this transformation will take place. Owners of 
stone quarries see ample evidence of what can be done by 
mechanical aids in the patent stone dressing machine shown 
by Brunton and Trier, of 1, Great George-street, West- 
minster, S.W. The cutting parts of this machine are devised 
upon an entirely new principle, which supersedes attrition b: 
a rolling and crushing movement, this being done throug 
the medium of circular concave cutters. There are five of 
these cutters working on three levels. The first is the 
roughing cutter, which splits off the irregularities and pre- 
pares the surface for the action of the second cutter; and 
above this is the finishing cutter, working with an oscil- 
lating movement, and producing a perfectly even surface with 
straight tool-marks, much more regular than those made with 
the chisel. Behind these again are a pair of smaller discs, 
inclined in the opposite direction. These are intended to dress 
the stone at the off-going end, so as to prevent the princi- 
pal cutters from breaking down the stone. As we have said, 
the cutters do not operate by attrition, but are given a rolling 
action by the vertical movement of the slide to which they 
are attached, and being inclined at an angle, the action is that 
of a rolling edge which splits off the asperities on the side of 
the widest angle and leaves tool marks where the periphery 
edge rolls down over the surface. If no precautions were 
taken it is probable that even this system would be liable to 
chip pieces out of the stone instead of off it, but this is 
avoided by adopting the principle of ‘step-cutting,” by 
which one cutter operates immediately behind another on a 
lower plane, so that the latter localises, as it were, the action 
of the cutter behind it, and the stone is chipped off in small 
pieces. This permits of heavy cuts being made. The cutters 
will work a long time, and perhaps indefinitely, without get- 
ting hot, and the wear is said to be very small. The cutting 
tools are carried on a slide moving vertically between guides 
on a heavy standard, and balanced by weights attached to 
chains passing over pulleys on the top. Motion is given to 
the slide by a geared crank disc, and to the travelling table by 
a'shaft with three worms, which gear into a worm rack 
underneath the table. At each end of the table are brackets 
joined at the top by a rail. This rail passes underneath 
another bracket bolted on thé standard and carrying a small 
wheel or roller which runs on the outside of the rail, and thus 
keeps the stone at the necessary pressure against the cutters. 
small machines or, where soft stone is dressed, the roiler, 
bracket, and rail are not used. The rate of feed can be easily 
changed in either direction, and varies from 2in. a minute 
on hard granite, to Gin. a minute on grit or sandstone. 


Thus, if a machine is operating on a surface 5ft. by 2ft., it 
will dress 10 square feet of granite in thirty minutes, and the 
same amount of sandstone in ten minutes. The power re. 
quired to work the machine is from two to six horse-power, 
according to its size and the character of the stone. When 
this dressing machine was first put up Brunton and 
Trier had great difficulty in getting permission to work it, 
and this was only accorded subject to divers pains and 
penalties in the event of the machine raising any dust which 
would cause annoyance to other exhibitors. The machine 
has been running pretty regularly for some time, but.as there 
is an entire absence of dust, no complaint of any kind has 
been received. Brunton and Trier also exhibit a marble 
vase and column to illustrate what can be done with 
their patent turning lathe, which machine is used by granite 
and marble workers all over the world. It is not, however, 
shown at the Exhibition. The firm make a special feature of 
their grindstone and emery wheel truers, which are exactly 
on the same principle as the cutting tools on the stone 
dressing machine, and will true up a grindstone with 
perfect safety and with an immunity from dust in a few 
minutes. Two cutters are used, and, starting from each side 
of the stone, they are gradually brought together while they 
roll off the inequalities. 


FURNACE-MOUTH DRILLING MACHINE. 


HEREWITH we illustrate a machine specially designed for 
drilling flue mouths, but which at the same time is adapted 
for general drilling work in any situation when provided 
with suitable mounting. It is arranged to be actuated by 
an electric motor through flexible-jointed shafting, but it 
may be operated by other motive power, or by hand. The 
machine, which is the invention of Mr. John Pollock, of 
Pollock and Company, Bishop-street, Glasgow, was perfected 
about two years ago, when the inventor was works engineer 
in the engine shops of Denny and Company, Dumbarton. 

As will readily be gathered from our illustration, the 
machine, mounted on a tripod or multiped frame, is made to 
revolve, with the drill pointing to any part of the inside 
circumference of the furnace shell. This multiped frame is 
rigidly secured in the furnace mouth by means of radial 
adjustable screws threaded into pockets in the frame, and 
having adjustable sleeves at their outerends. - 

The frame of the machine proper is mounted by means of 
a hollow arm—allowing it to revolve freely—on a pin pro- 


| 
| 


Hi 


| 


FLUE DRILL 


jecting from the centre of the boss of the frame. The drill 
spindle is driven by a pair of enclosed bevel wheels. The 
spindle of the driver projects from the front of the frame 
and the end of a flexible shaft is fitted to it. The feed is 
actuated by a short train of wheels, the first member of 
which is keyed to the driving spindle, the last carries a 
worm which drives a screw entering the hollow-drill spindle 
through a nut connected to the spindle by a collar. The 
worm wheel can be left free or made fast on the spindle by a 
jamb nut. A small hand wheel is also provided for feeding. 
The external train and the worm wheel, &c., can be seen in 
the engraving. The drilling tool is brought into line with 
the markings for the holes to be drilled all round the cir- 
cumference of the furnace by simply skewing the handles 
seen in front of the machize frame. 

The drilling machine as usually made is adapted for any 
diameter of furnace from 30in. upwards. It has a spindle 
traverse of 5in. either by power or hand feed, and the rate of 
advance is lin. per 168 revolutions. The capacity of the 
driller, as driven by a 3 horse-power double-geared series- 
wound Kodolitsch motor is equal to 45 holes }%in. diameter 
through lin. thickness of plating in one hour. 


FAIRFIELD SHIPYARD MANAGEMENT.—The post of shipyard 
manager to the Fairfield Shipbuilding and Engineering Company | 
Govan, vacant since the resignation some months ago of r. 
Edmund Sharer, has been offered to and accepted by Mr. R. 
Sampson, at present assistant manager in the shipyard, of John 
Brown and Co., Limited, Clydebank. Mr. Sampson entered the 
service of the Clydebank works while still in the hands of Messrs. 
Thomson, about sixteen years ago, first as leading draughtsman, 
then chief draughtsman, and eventually as outside assistant 
manager. Previous to going to — he was in the employ- 
ment, as draughtsman, of William Denny and Brothers, Dumbarton, 
having gone to Dumbarton from Greenock, where he received his 
early training in the shipyard of Caird and Co. Having served 
such firms of eminence, Mr. Sampson carries with him to the higher 
appointment valuable —— in both the design and construc- 


_ tion of vessels of the highest class, 


\ 8 4 
= \ \ 
4 ea 
| 
he 
wf 
allt 
A : | 7 
/ 
j 
yr Lb 4 
WX i 
fa 
2 
i 
i 
| 


Nov. 2, 1900 


THE ENGINEER 


447 


OBSERVATIONS ON AN IMPROVED GLASS RE- 
VEALER, FOR STUDYING CONDENSATION IN 
STEAM ENGINE CYLINDERS, AND RENDER- 


ING THE EFFECTS VISIBLE.* 
By Mr. Bryan Donkin, Member of Council, of London. 
(Continued from page 424.) 


Steam revealer with two cylindrical glasses, and internal steam or 
water-jacketed cast iron cylinder in centre.—The following further 
experiments have been made A small cast iron cylinder—Fig. 3 


IMPROVED GLASS REVEALER. 
With two Cylindrical Glass Cylinders 


and> internal Steam| 


bibs 


SS 


N 


or Water Jacketed Cylinder. 


—is fixed in the centre of the revealer, and so arranged that boiler 
steam can be introduced inside it to raise its temperature, pro- 


* The Institution of Mechanical Engineers. 


mercurial thermometér, about 
24 mm. (0°lin.) in diameter, 
placed in a hole in the centre of 
the wall, The steam from the 
engine cylinder passes at each 
stroke into and out of the annular 
space B B, between the cylinder 
and the inner glass. The fog or 
condensation on the walls can be 
observed through the glass cylin- 
der by the eye or a microscope. 
In this way the cylinder can be 
either heated by steam or cooled 
by water, and the fog effects 
noted for different temperatures 
of the small cylinder inside thé 
revealer. To get the mean tem- 
perature of steam in the steam 
engine cylinder indicator dia- 
grams are taken, and the mean 
temperature calculated from the 
pressures, Thus, when all the 
conditions are constant, the tem- 
perature attained by the inner 
cylinder can at any time be com- 
pared with the mean temperature 
of the steam touching its walls. 
Experiment. December, 1899. 
Figs. 3 and 4,—The revealer 
shown in Fig. 3 was fixed on the 
top of the low-pressure jacketed 
cylinder of the engine, and placed 
in communication with it. The 
speed of the engine was about 
thirty-five revolutions per minute, 
Boiler steam was admitted into 
the inside of the small central 
cylinder, and the revealer was 
kept going with the power on the 
engine constant for a given time 
until all the working conditions 
were normal. At a given mo- 
ment, with the wall at 299 deg. 
Fah. or 148 deg. Cent., the steam 
was shut off from the jacket, and 
notes were made of the gradual 
decrease of the wall temperature, 
arising doubtless from the expo- 
sure of the hotter walls to the 
cooler steam stroke, and to the 
still cooler exhaust stroke to con- 
denser, This had already been 
noticed in a preliminary experi- 
ment. For wy of indicator dia- 
gram see Fig. 4. The wall tem- 
perature was read every minute 
until a minimum of 197 deg. Fah. 
or 92 deg. Cent. was reached and 
maintained. The steam was 
then turned again into the jacket, 
and the rapid rise of the wall 
temperature noted up to 285 deg. 
Fah. or 140 deg. Cent. in about 
one minute, he wall tempera- 
tures are plotted in Fig. 4. In 
thirty-five minutes the tempera- 
ture of the cylinder dec 
from 299 deg. to 197 deg. = 102 
deg. Fah., or about 2°9 deg. Fah. 
or 1°6 deg. Cent. per minute. 
The mean temperature of the 
steam on double stroke was 168°45 
deg. Fah. or 75°8 deg. Cent., as 
explained on Fig. 4, or 28°5 deg. 
Fah. or 15°8 deg. Cent. cooler 
than the mean temperature of 
the small cylinder walls, 197 deg. 
Fah. or 91°7 deg. Cent. From 


units per minute can be calc’ 


vision being wate to drain the water away. ) 
be passed through it continuously to reduce itstemperature. The | above experiment there was 
mean temperature of this inner cylinder is taken by means of a ' as it was just above a steam jac 


IMPROVED GLASS REVEALER 


Curve showing Fall of Temperature of Cyl. shown on Fig 3 

exposed to Exh. Stroke &c. and so made as to be jacketed 
or not at pleasure, fixed on Low-Press Cyl of Factory Engine. 
Speed about 35 revs per mun 
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the weight of. the small cylinder, 1°06 lb., its loss in thermal 
i ) ulated. This amounts to 0°384 thermal 
units per minute for 0° 095 square foot, and is equal to 4 thermal units 


3'20 Tine 


Cold water can also uare foot per minute, lost by the walls tothe condenser. Inthe 
little radiation from the revealer, 
eted and hot cylinder ; and also 


Scale Ye=hls. 
Mean Temperature on Forward Stroke 193° F. 


Fig. 4 


2 


Pressures absolute 


143-5 F. 
168-45 F. 


” 


Tempratare 


very little conduction of heat along the connecting pipe, which is 
well covered, as is also the revealer. 


Condensation of fog in the revealer.—With steam in the jacket no 


TABLE I.—Six Experiments on Steam Jacketed Revealer (Cylinder wit, Square Sides), May, 1900, by Mr. Bryan Donkin, on Factory Compound Engine—Revealer on Top of Low-pressure Cylinder, 


With different pressures of 8 
first 


Revealer always open to low-pressure cylinder before and after shutting off steam in jacket. 
Cast iron cylinder with square sides :—Height 2}in. = 63 mm.; sides 1-6in. = 40 mm.; centre hole or jacket lin. = 25 mm.; weight 1-133 1b.; surface exposed 0-11 sq. ft. 
First Series—Hot walls cooled down. 


effects noted until a constant minimum temperature was 


team in jacket to give different wall temperatures (cast iron) 230 deg. to 300 deg., and exposing walls to low-pressure cylinder (steam jacketed) for cooling effects. Small cylinder 
Sadie all cases to temperature given in column 3 ; steam then shut off pon hee 4 reached. 


‘| | t Heat lost by T tures from indicator diagrams of res taken of 
Pressure ‘emperature off steam in ‘emperature rom cal pressu: 
steam in of iron jacket. of revealer walls, Drop of Heat lost from low-presssure cylinder at the time. between 
3 &| revealer jacket | revealer walls pe age ‘and2 | Zime to reach | beginning and | temperature of | revealer w 0-11 ft.) cols. 3, 18, and 5, 
and equivalent before to throttling minimum end of revealer walls (weight unite had rt 
of steam. ond) mie. = 1-183 1b.) | ber sq. ft. per | Maximum | Steam stroke | Experiment | Buth strokes ingandend 
- ‘ temperature. min. initial. (mean). stroke (mean). (mean). of experiments. 
Lb. per Deg Deg. Fah. Deg. Fah. Min. Deg.Fah.| Deg. Fah. Deg. Fah. Thermal units Deg. Fah. Deg. Fah. Deg. Fah. Deg. Fah. Deg. Fah. 
3 $8 = 198 2°0 188 2% ©6184 184 1-77 1-77 x 1-188 x} 0-25 + 0-11 200 187 135 161 161 161 
0-125 = 0-25 = 2-26 — 
47 46 | 69 23 
250 250 | 250 185 
1 1s = 222 250 222 35 185 185 j 1:86 0-26 2-36 206 185 134 160 160 160 
“28 6 0 
263 263 263 184 
2 384 = 256 2¢3 256 83 184 184 | 2-40 0-34 3-09 209 187 138 162 162 162 
79 101-92 
268 as | 268 176 
4 814 = 252 2€8 252 50 176 176 1-84 0-26 2-36 211 189 140 164 164 164 
“16 “92 104 «12 
285 285 | 285 130 
5 504 = 281 285 281 39 1380 180 2-71 0-38 8-45 208 185 137 161 161 161 
105 14 19 
300 300 300 180 
6 593 = 292 300 292 39 180 180 | 3-07 0-43 3-91 211 186 134 160 160 16) 
140 20 
Minimum Much ter 
‘ constant tem- diff. of 
Increasing erence 
Increasi Decreasi ti About same. About same. About same. | About same. 
pressure and | difference with about same in i of I Mean six Mean six Mean six Mean six vad 
increasing | less throttling | six Increasing. nereasing. | oxperiments | experiments | experiments | oxperiments h 
|| temperature. (60 Ib. in boiler).| experiments, = 209 deg. = 186} = 186 deg. = 161 deg. exper inert than 
peratures | 
181} deg. 
Aproximate temperature of top of low-pressure cylinder cover 162 deg. Fah. by experiment with oil and ther ter 5 pare this with column 13 = 161 deg., or about same. 
usions, &c.—Comparing column 5 with column 11 it will be pe red & these experiments the walls assume—not the mean temperature .of the two strokes (column 13)—but nearly that of the steam stroke 
(column 11). This tends to prove that, notwi the water on the cast iron walls, the heat-absor' properties are greater than their heat emisgion to the exhaust. Fog and moisture on walls :—Little or none with 
the hotter walls, but as the perature of walls decreased, both fog and drops increase much. Specific heat of cast iron taken as 0-125 thermal units per pound. 
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fog is visible, nor can any condensation on the walis be detected by 
the eye. They are much hotter than the incoming steam. About 
a quarter of an hour after shutting off the steam in the jacket a 
little fog is visible, and at the end of thirty-five minutes much fog 
is seen, and slight condensation on the walls ; in other words, as 
the temperature of the walls was gradually reduced, the amount of 
fog and condensation increased. 

Latest experiments. May, 1900.—The author has been able to 
make a few more experiments, with the revealer in all cases open 
to the low-pressure cylinder of the same steam engine, and now 
adds three tables giving details. 

All these latest tests have been carried out with a new square 
cast iron cylinder, similar to that shown in Fig. 3, but with four 
sides, and so arranged that it can be either heated by steam, cooled 
by water, or kept at a constant temperature, and the thermal effects 
thus studied. The temperature of the wall was taken in each case. 
The tables hardly require explanation, but the following is a 
summary of the chief pointe. When circulating water was used in 
the jacket the quantity was weighed, and the rise in temperature 
noted. Indicator diagrams were also taken in each test from the 
low-pressure cylinder. 

Tabie I. First set. Hot walls cooled down.—Six experiments 
with different pressures of steam in the jacket of the revealer 
cylinder, and therefore at different cylinder temperatures. Atthe 
start and for some time after, the steam heated the cylinder to a 
given temperature. It was then shut off and the effects noted every 


which was then kept constant. One object was to determine 
whether the heat exchanged would be influenced by more or 
less condensing water on the external surfaces of the cylinder. 
Comparing these two tests, about twice as much heat passed in 
No. 2 from the low-pressure cylinder to the circulating water per 
unit of surface exposed. It had also to pass first through a greater 
thickness of water or drops on the surfaces. This seems to prove 
that this surface water does not interfere with the e of heat 
through the cast iron cylinder walls, and that the heat absorption 
ds all the same. Several of these experiments agree with 
. Nadal’s theoretical investigations, as published in the ‘‘ Revue 
de Mécanique,” with the conclusions he draws, namely, that the 
heat absorbing properties of cast iron are much greater than their 
heat emitting properties, and the former are little influenced by 
the drops or condensation on the steam engine cylinder walls. 
The author has not yet made experiments with surfaces slightly 
oiled ; all the above were carried out with fairly clean surface. 
A little oil from the steam cylinder might perhaps have been on 
them in places, but they appeared quite dry and even a little rusty 
to the touch. Mr. Martin Smith, to whom he acknowledges his 
thanks, helped the author in these latter tests. - In these experi- 
ments the junction pipe from the engine cylinder to the revealer was 
very carefully covered. : 
iation experiments, including the heat lost along the connecting 
pipe to the low-pressure cylinder cover.—The temperature of the 
engine-room was 84deg. to 85deg. Fah. The revealer was not 


TaBLE II. (Second Series).—Revealer Experiments—Cooled Walls Heated Up. 
Two experiments with water-cooled revealer cylinder (square sides), May, 1900, by Mr. Bryan Donkin, on factory ¢ »mpound steam ge 


Revealer on low-pressure cylinder and kept always open to it. 


Water in first place allowed to cool cylinder toa aM n 


water shut off, and heating effects noted. 


IRON AND STEEL AT THE UNIVERSAL 
EXHIBITION, PARIS, 1900.* 
By Professor H. BaverMAN, Ordnance College, Woolwich. 
(Concluded page 424) 

Luzemburg.—The metallurgical industry of Luxemburg, which 
is essentially of the same character as that of Lorraine, is most 
——, represented by the Dudelange Blast Furnace and 

‘orge Company, who occupy the centre of the court with a trophy 
about 20ft. square and nearly double that height, built up of ingots, 
billets, bars, and finished oP pgm the effect being heightened by 
ornamental lines produced with polished rail and sleeper sections, 
and by four well-modelled figures, namely, a miner, a blast furnace 
keeper, a puddler, and a fitter, typical of the principal branches 
of the iron industry. The works, which have a productive capacity 
of 250,000 tons, are represented in a large number of views and 
drawings, and a section of the newest blast furnace is given, which 
is perhaps the best representation of modern continental furnace 
construction in the whole Exhibition. The direct use of blast 
furnace gas for power is also used on a large scale and illustrated 
by the plan of the new electric power station intended to contain 
two groups of gas motors of 1000 and two of 500 horse-power each. 

The details of the occurrence and distribution of Luxemburg 
ores are very completely given by the other exhibitor in the court, 
the Lorraine-Luxemburg Syndicate for the sale of pig iron. This 
collection includes large scale geologica! maps and sections of the 
Differdange, Esch, Rumelange, and Dudelange iron ore districts, 
and a very full series of samples of the standard classification 
adopted for pig iron, including foundry numbers 1 to 5, Extra 
silicon with 54 to 64 per cent. silicon, two classes of basic iron 
marked OM without manganese, and MM with 1°25 to2-0 per 
cent. of manganese, and forge iron, grey, mottled, and white. 
The total ore production of this smal] country was 5,995,408 tons 
in 1899, 

Germany.—The German Section of Group XI. contains little, 
if anything, bearing on the production of iron and steel, the 
strong part of the display being in mining and metallurgical 
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Norg.—Column 3, quantity of circulating water weighed and rise of temperature taken to get thermal units in water. Specific heat cast iron 


taken as 0-129. Cast iron cylinder used 2sin. long with 1-6in. width sides, lin. hole in centre, weight 1-333 lb, External surface walls ex 


0-11 square foot. 


Tape IIL. (Third Series).—Recealer Experiments—Cylinder kept at Constant and Low Temperatures. 


Two experiments with water-cooled cylinder (square sides), May, 1900, by Mr. Bryan Donkin, on factory compound engine. 
Revealer on low-pressure cylinder and kept always open to it. 
tant 


Cylinder cooled with circulating water to reduce its temperature 


t temperatures given in Column No. 2. 


and keep it 
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Norsr.—In this series the tests were made without any turning off of the 


water. Co'umn 3 gives lb. of circulating water as weighed and its rise of 


temperature. Specific heat cast iron taken as 0-125, Cast iron cylinder 2jin. long with 1-6in. sides, lin. hole in centre, weight 1-183 Ib. 


External surfaces 0-11 square feet. 


minute, until a constant and minimum temperature was reached, 
due to the steam from the low-pressure cylinder. The object was 
to determine the different rates of cooling of the previously heated 
revealer cylinder. The only condition varied was the temperature 
of the little cylinder. Comparing column 5 with column 11 it will 
be seen that in these experiments the walls assume, not the mean 
temperature of the two strokes (column 13), but nearly that of the 
steam stroke only (column 11). The tests also prove that, not- 
withstanding the water on both sides of the cast iron surfaces, their 
heat-absorbing properties are greater than their heat emission to 
the exhaust. 

Tuble II, Second set. Cooled walls heated up.—Two experiments 
were made. At starting, the revealer cylinder was cooled by cir- 
culating water to a certain constant temperature ; the water was 
then shut off, and the rise in temperature of the cylinder noted 
every minute. The object was to determine the different rates of 
heating the previously cooled cylinder, and also whether the 
exchanges of heat were affected by more or less water on the 
cylinder surfaces due to condensation. The temperature of the 
cylinder only was varied by altering the quantity of circulating 
water, Comparing tests 1 and 2, about twice as much heat passed 
in No. 2 per unit of surface, although it had to pass through a 
greater thickness of water on the walls ex d. This seems to 
prove that this water does not interfere with the passage of heat 
through the cast iron walls, and that the heat absorption goes on 


notwithstanding it. 
Table III, Third set. Constant ee san cylinder walls.— 


Two experiments were made without shutting off the circulating 
water, The cylinder was cooled down to the desired temperature, 


open to the low-pressure cylinder. The trial started at 9.8 a.m., 
with the wall at a temperature of 298 deg the steam was then 
shut off from the revealer jacket. At 3.0 p.m. the temperature 
had fallen to 105 deg. Fah., equal to 193 deg. fall in temperature 
in 368 minutes, or 0°525deg. Fah. per minute, which is equal to 
1°133 Ib. x 0°125 (specific heat) x 0°525 deg. Fah. = 0°074 ther- 
mal-unit per minute. The loss of heat by radiation of cast iron 
cylinder at this rather high temperature of 298 deg. Fah. includes 
the heat transmitted along pipe to cylinder cover. 

Gain of heat by revealer cylinder at a lower temperature, some radia- 
tion also taking place.—The revealer was on the top, but not open 
to the low-pressure cylinder, all cocks being shutoff. Insevenand 
a-half hours the revealer cylinder rose in temperature from 94 deg. 
Fah. to 100 deg. Fah. = 6 deg. rise. The temperature of the 
engine-room also rose from 70 deg. to 78 deg. Fah. = 8°deg. rise. 
At these low temperatures the conduction of heat along the con- 
necting pipe is greater than the radiation. The temperature of 
the cylinder therefore rose with the temperature of the engine-room. 


(To be continued.) 


ANNUAL DINNER OF THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS.—We are informed that the 12th annual dinner of the 
Institution of Electrical Engineers will be held in the Grand Hall 
of the Hotel Cecil on Monday, December 3rd, and we understand 
that the Commander-in-Chief, Lord Wolseley, is among the guests 
who have already accepted. 


y, the most prominent object, placed in the centre of the 
ground floor, being a three-cylinder —w rolling mill engine, 
constructed for the Imperial Japanese Steel Works at Yawatamara, 
by Ehrhardt and Scheiner, of Schleifmuhle, Saarbriicke. This, 
with steam at 150 1b. pressure, is intended to develop 5000 horse- 
power when running at 160 revolutions per minute. Ad)joini 
this, on the south side, is a 1200-ton direct-acting steam an 
hydraulic press of the well-known form made by Breuer, 
Schuhmacher, and Co., of Kalk, with a hydraulic bar shear of a 
very compact form, the pressure pumps being driven by an electro- 
motor attached to the framing by the same makers. A fine piece 
of flanging, a boiler front with two holes for furnace tubes, and a 
boss for the water-gauge attachment produced at one heat, is 
shown in illustration of the work done by the press. Other 
machines for flanging and deep stamping are shown by Mr. 
Schuler, of Goppingen, and Mr, R. Chillingworth, of Niirnberg, 
the latter making a special exhibit of driving pulleys, either solid 
or built up in two or more ments, stamped out of steel plate, 
which are being largely used instead of cast iron or wooden wheels, 
The northern side of the court is occupied by the Allgemeine 
Electricitiits Gessellschaft with a Riedler ‘‘express” pump driven 
by an electro-motor of 75 horse-power, intended to lift 240 gallons 

r second to a height of 900ft., the space occupied for this com- 

ination being only about one-fourth of that required by an under- 
ground steam pump of the same o——- Adjoining this is a 
large show of electric-driven rock drills, both of rotary and per- 
cussive kinds, by Siemens and Halske. 

The gallery of the German Section is largely devoted to amber, 
but also contains several objects of great metallurgical interest, the 
most notable being that of the Thermo-Chemical Industry Com- 
pany of Essen, illustrating Dr. H. Goldschmidt’s method of reduc- 
ing the oxides of chromium, nickel, manganese, and other refrac- 
tory metals by combustion with finely-divided aluminium, when, 
as a consequence of the intense local development of heat, the 
reduced metal, although free from carbon, melted, as also the slag, 
the latter being pure alumina, which is tinted with a little chromium 
oxide, and crystallises in the form of corundum or ruby. This 
being harder than natural emery, has found an application as an 
abrasive material under the name of ‘‘corubin.” Another applica- 
tion of this method is to the welding of tubes or rails by the heat 
developed in the reduction of a mixture of oxide of iron aluminium 
and other substances, supplied as a mixture called “thermite,” 
which is burned in a box surrounding the parts to be joined. 
Chromium and manganese of high purity are obtained by this 
method with great ease, and, singularly enough, the latter metal, 
which as high ferro-manganese is readily oxidisable, seems to keep 
perfectly bright in the air when free from carbon. A notable 
advance in the knowledge of working aluminium is shown in the 
exhibit of Mr. W. C. Hereeus, of Hanau, who has discovered that 
within a small range of temperature, nearly but not quite at a red 
heat, the metal may be welded, and several examples, includi 
tubes, funnels, and the worm of a still, are shown in illustration 
the method. 

The Silesian Nickel Works show specimens of nickel smelted 
from pimelite and schuchardite. These are indefinite hydrated 
silicates, somewhat like the noumeite of New Caledonia, with 
magnesia, alumina, and nickel oxide as The maximum 
amount of nickel contained is 14 per cent. 

One of the largest examples of welded work in the Exhibition is 
the gas reservoir sent by Mr. Julius Pintsch, made from steel plates 
supplied by the Borsig Works. This is a cylinder of 1766 cubic 
feet capacity, fin. plate, 59in. in diameter, 65ft. _ long, with 
Zin. ends, welded by water-gas blowpipe flame, weighing 27,000 Ib. 
and tested to 284lb. per squareinch. It is placed on the quay 
adjoining the naval and military building. 

Great Britain.—The representation of the metallurgical industry 
of the United Kingdom is very small, being, so far as iron and steel 
are concerned, restricted to the West Riding of Yorkshire. The 
most prominent position is occupied by William Jessop and Co., 
who sent a varied collection of objects in cast steel, including 
wheels and pinions with —— and helical teeth, mine wheels, 
die blanks, sections of Swedish iron, blister and cast steel of 
different tempers, soft centre ingots and bars, ribbon steel for 
saws, and pen steel, the make of the latter article being more than 
1000 tons annually. Other Sheffield firms represented are Seebohm 
and Dieckstahl, by a collection of sections and fractures of blister 
and cast steel in ingots and bars, in all the different conditions of 
manufacture ; Beardshaw and Son showing a large collection of 
steel bars made to special sections for machine tool cutters; J. J. 
Saville and Co., crucible cast steel tools and files; and J. H. 
Andrew and Co., cast steel hammers and mill picks, Malleable 
iron is represented by the Farnley Iron Company, who contribute 
a small series of forge and other working tests to show the special 
qualities of best Yorkshire iron, They have also a large exhibit 
of enamelled fire-clay goods in the ceramic department. Two 
interesting exhibits of a retrospective character in this section 
deserve notice. These are the case of specimens of the first pro- 
ducts of the Bessemer process, presented to the Institute by Sir H. 
Bessemer, and exhibited by the Council, and —- and records 
of the first experiments made by Mr. G. J. Snelus in dephospho- 
rising iron, together with a series of statistical and other tables, 
showing the present output .of the basic process, whith has been 
at from these experiments. Mr. B. H. Thwaite and the 
Blast Furnace Power Syndicate exhibit a series of drawings and 
documents on gas furnaces and the use of blast furnace gas for 
internal combustion engines, with a sectional model of a new form 
of blowing engine for blast furnaces. 

The large exhibit of Messrs, Vickers, Sons, and Maxim, con- 
tained in a separate building on the Quai d’Orsay, is mostly 
devoted to artillery, including 6in., 74in. quick-firing guns, a 12in. 
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50-ton gun, and field guns and equipment of various sizes, while 
the gallery contains a series of models of the ships built at Barrow. 
Besides these there are tests of locomotive crank axles and a 90 
tire, and plaster casts of special nickel steel, Harveyed and other 
armour plates tested at Portsmouth, the heaviest being 10in. thick. 

A series of small but representative specimens of British iron 
ores will be found in the gallery, forming part of the collection of 
British minerals sent by the Home-office. The iron ores of the 
Canadian Dominion are fairly well represented in the collection of 
the Geological Survey Department, and there is an interesting 
exhibit of charcoal iron, made*from bog iron by the Canadian Iron 
Furnace Company. These ores have been worked since the end of 
the seventeenth century, and produce a metal specially suited for 
chilled cast railway wheels. Theiron industry of India is principally 
represented by pig iron castings and views of the Bengal Iron 
Company’s works at Barrakur ; but in addition to this there isa 
large collection of iron ores and products obtained by the native 
smelting methods, formed by the Geological Survey of India, the 
examples illustrating the production of highly carburised crucible 
steel—Wootz—being of special interest. 

The British Aluminium Company makes a notable display of the 
products of their different establishments, both on the ground 
floor and the gallery of the British Section. In the former are 
shown examples of cast and other objects in aluminium for large 
uses, including a still for aniline distillation, alloys both heavy and 
light, the former consisting mainly of aluminium hardened by 
the addition of foreign metals, such as copper, zinc, titanium, 
chromium, and tungsten, in proportions varying from 1 to 10 per 
cent., while the latter are the aluminium bronzes, or copper 
alloyed with 5 to 10 per cent. of aluminium, with, in some in- 
stances, a small amount of ferro-manganese. Special bronzes of 
this kind, with a tensile strength equa] to that of mild steel, are 
now extensively used for small screw propellers. On the upper 
floor are placed smaller objects for domestic and ornamental use, 
and examples of insulated conductors for electrical purposes. 
The ornamental panels and vases made at the School of A 
Madras, are of great interest, as showing the suitability of the 
metal for use by Indian workers in brass and copper. The nickel 
mines of Sudbury, Ontario, which, together with New Caledonia, 
furnish nearly the entire er of the world, are very well repre- 
sented in the Canadian Mineral Department by a joint exhibit 
made by the Canadian Copper pres ne g and the Port Orford 
Smelting Company, of New York, the first representing the mining 
and concentration of the nickel and copper regulus, and the latter 
the separation and refining of the two metals. 

Sweden.—The Swedish Section contains a remarkably well- 
arranged series of exhibits, contributed by some of the most 
famous works in the central and southern parts of the country, 
including, among others, Osterby, Avesta, Séderfors, Domnarfvet, 
Iggesund, Wikmanshytte, and Uddeholmen.: These, as will be 
well known to most of the members, are makers of wrought iron 
for steel-converting purposes, as well as of cast steel of the highest 


’ class, and it will therefore be of little use to go into any very 


close individual description. The Stora Kopparberg Company, of 
Domnarfvet, shows a large series of finished products in mild 
and hard steel, as well as several of the famous charters and 
dc ts cc ted with the foundation of the company, which 
were described in the Jowrnal of the Institute on the occasion of 
the Swedish visit. Osterby, the oldest of the Dannemora forges, 
shows sections of the pig iron used in the Walloon process, bars of 
the double bullet brand, and cast steel made from it. Walloon 
iron and its products are also contained in the Iggesund exhibit 
and that of Séderfors, these works being part proprietors of the 
Dannemora mines, The Fagersta collection,in addition to samples 
of products, contains makes of great general interest, including 
studies of structures due to hardening and converting by Mr. 
Brinell, who has succeeded in producing almost every kind of 
fracture in steel bars, including alternate stripes of coarse and fine 
grain, by varying the heat treatment; a method of determining 
the hardness of steel and other metals by measuring the diameter 
of the indent made in a plate by a hardened steel ball under a 
definite pressure ; studies of the causes of blow-holes in ingots, 
and a method of estimating the carbon in steel by the angle of 
fracture of the test piec2 under the bending test. Some chrome 
steel is also shown, containing 1°35 per cent. chromium, made by 
the direct addition of chromic iron ore to the bath iu the open- 
hearth furnace, 6°2 cwt. of ore being sufficient for the charge of 
10 tons of steel. 

Mr. C. W. Bildt, of Stockholm, sends his well-known automatic 
feeding arrangement for continuous and uniform supply and dis- 
tribution of the fuel in gas producers, 

The iron ore regions of Lapland are represented by a geological 
map and some special plans of the mines of Gellivare, a model of 
Kiirunavaara and Luossovaara ore mountains, and specimens of 
the ores and rocks from these localities, all of which have been 
fully described in the Journal of the Institute. The amount of 
ore exported for Lulea in.1899 from Gellivare was 920,997. This 
collection is further illustrated by the excellent oil painting of 
Kiirunavaara under the rising—midnight—sun, which was a prin- 
cipal attraction at the Stockholm Mineral Exhibition in 1897. The 
Norbotten Mineral Improvement Company, owning the magnetic 
separating works at Lulea, show samples illustrating their process 
and the fertiliser—Wiborgh phosphate—made from the separated 
apatite, which contains 22°85 per cent. of total P.O; and 21°34 per 
cent. soluble in nitric acid. 

Russia,—The remarkable progress made in iron and steel manu- 
facture in the Russian a since 1889 is very prominently 
shown by the large and handsome exhibits brought together from 
all parts of European Russia and the Ural, the whole being 
arranged in a more complete manner than those of other foreign 
countries. Speaking generally, the larger and heavier branches of 
manufacture are represented by the works in Poland, Central 
Russia, and the Donetz region, and the lighter and ornamental 
ones by the Ural works, Among the Polish works, that of Huta 
Bankowa, situated on the eastern extension of the Silesian coal- 
field, is interesting as having been the first makers of basic open- 
hearth steel, using liquid metal from the blast furnace to the 
extent of 80 per cent., with addition ‘of ore and a minimum of 
scrap, which has been practised since 1889, and eight out of eleven 
open-hearth furnaces are so worked at present. A full series of 
the products of the rolling mills in plates and bars and castings 
. steel, together with tests of the materials, ore, and fuel, are 
shown. 

The Sosnowitch Forges and Tube Works, of Warsaw, make a re- 
markable ype of their products, plates, strips for lap welding, 
and tubes, which are attractively displayed in a roofed building 
made up of tubes of different kinds. ese are made from open- 
hearth steel, using imported pig iron ; but a blast furnace is now 
nearly completed. 

Lately a special plant for the production of coiled and spiral 
tubes in continuous lengths up to 350ft. or 400ft. has been laid 
down, and a specimen of the work is given in a pipe 1°5in. inside 
and 1‘9in. outside diameter, 151ft. long, closely coiled into a 
spherical form. 

The Hughesofska Jouzovo (Hughes), or New Russia Company’s 
works, the oldest and largest of those smelting the rich hematite 
ore of Krivoi-Rog, illustrate the operation in a very complete 
manner, a full series of samples of ores, fuel, fluxes, and products 
being contained in an ornamental building formed of joists and 
rails in the north-west corner of the court, but being under the 
gallery it is rather badly lighted. As a test of the ductility of the 
rail steel, a piece is shown with one end worked up into a palm 
tree. 

The Donetz Forges and Steel Works, of Drouikovka, send a some- 
what similar collection to that last mentioned. This company 
dates from 1891, and now has two blast furnaces, making about 
300 tons a day, three 8-ton acid Bessemer converters worked with 
liquid metal through a mixer of 100 tons, and two 20-ton basic 
open-hearth furnaces. The rail mills are worked by a three-cylinder 
reversing engine of 3000 horse-power, and ingots of 42 cwt. are 


rolled 2 to 220ft. in ooo giving five or six finished rails and 
joiste, 12in, high, up to 170ft. lengths. A similar engine drives the 

eavy plate and sheet mills, which are arranged on either side of it 
and worked alternately. 

A combination of great interest is illustrated by the exhibit of 
the Ural Volga Company, who have lately established large steel 
works and rolling mills at Tsaritsin on the Volga, in connection 
with two groups of charcoal blast furnaces at Lemeza and 
Aviziaro Petrowski in the Southern Ural, the pig iron bei 
carried in barges about 900 miles by the Bielaia, Kama, an 
Volga rivers to the steel works, where the conversion is effected 
in basic open-hearth furnaces heated by naphtha residues (mazut) 
brought from Batum, a distance of 700 miles, by steamer on 
the Caspian Sea and the Volga. The barges carrying 500 to 
650 tons of pig iron ore despatched from the works in a 
“caravan” during the summer freshet, when alone the 
upper part of the Bielaia River is navigable. The make of 
the two groups of furnaces, which draw their oil and fuel 
supplies from an area of about 2200 square miles, is about 2800 
tons per month. The steel works, which at present contain six 
15-ton open-hearth furnaces and fourteen plate, sheet, bar, and 
rod mills, are shown in a model as completed, the parts not yet 
erected being surrounded by a red line. In this two hot-blast 
furnaces to & erected at a future time are shown. The ultimate 
capacity is intended to be of about 120,000 tons of finished steel 

rannum. The engines in the rolling mills, together of about 

6,000 horse- power, are worked in connection with a Weiss 
central condenser placed in a shaft 50ft. deep, and discharging 
the condensed water through a walled gallery 400ft. long into 
the river. Three covered earthern reservoirs of a total capacity 
of 22,400 tons are provided for storing the liquid fuel. In addition 
to a very full series of products from the furnaces and steel works, 
the most prominent object being a 60 lb. rail 256ft. long bent into 
eight loops, a large collection of views and drawings is sent, in 
which the construction of the oil-burning, smelting, and heating 
furnaces is shown in considerable detail. 

The charcoal iron-making regions of the Eastern Ural find many 
representatives, one of the most important and attractive being the 
large exhibit from the mines and works of the Imperial domains in 
the Ural. This is of a very diversified character, being made up of 
contribuffons from the mines, forges, and furnaces of the Ural, the 
cutlery works of Zlatoust, and the Imperial arsenal at Perm. 
Among them are models of Caspian olteck end river steamers, and 
their engines, artillery, and projectiles, roofing, and other thin 
sheets, and a remarkable series of ornamental castings. The 
Damascus, Khorassn, and other ornamental sword-blades and 
weapons from Zlatoust make a specially fine display, and a frame 
—. micro-photographs of steel fractures is specially notice- 
able. 

Another great exhibit of ornamental cast iron work is that of 
Kytchtym, whose pavilion, placed in the gallery, rivals in attraction 
thatof the Imperial works. This represents the productsof an estate 
of 2200 square miles, of which about 80 per cent. is workable forest, 
supiying several small blast furnaces and forges — about 
18,000 tons of bar or sheet iron, 2302 tons of small cooking stoves, 
cooking pots, &c., and nearly 200 tons of ornamental castings, the 


been published by Mr. M. Habets. The more important exhibit 
of the Cockerill Company, the large blowing engine driven by blast 
furnace is, however, not included in this group, but is placed with 
the machinery in motion. It was described in the Journal of the 
Institute, Part I., 1900, page 109, and develops 700 horse-power 
with blast furnace gas, and 1000 horse-power with illuminating gas. 

United States of America.—In this section the largest producing 
establishments are scantily represented, the a Steel Com- 

y only sending a set of blue prints of one of their large blast 
an ho, and the Illinois Steel Company a sectional model of a 
furnace and a collection of small-sized products, mostly tests. The 
most prominent position is occupied by the Colorado Fuel and Iron 
Company, whose works at Pueblo, Colorado, smelt the magnetic 
and hematite ores of Utah with coke from New Mexico and other 
mountain States. It is a comparatively new establishment, but 
has developed —s and now produces 1} million tons of coal, 
950,000 tons of coke, 900,000 tons of iron ore, and 200,000 tons of 
finished steel, which, when the further extensions now in progress 
are completed, will be increased to 550,000 tons. The samples 
exhibited consist principally of rails and fish-plates, which are 
accompanied by a large series of maps and views of the different 
works and mines. The American Tin-plate Company make a very 
full display of tin and terne plates of all kinds, together with the 
boxes used, and statistics of the work included in the construction 
and of the production. 

The Crescent Steel Company, of Pittsburgh, have a remarkably 
fine exhibit of crucible and open-hearth steel, and, following their 
practice at Chicago, they have illustrated the quality of their 
manufacture by examples of dies, drills, and other cutting tools 
made from their steel borrowed from other manufacturers, which 
are shown with statements of the work done by each article. The 
melting is done in Siemens gas furnaces, the largest of ten holes 
having a capacity for sixty pots, melting on an average 100 Ib. in 
a heat each, the total output of six heats in twenty-four hours 
being 18 tons, which is the largest yield obtained as yet froma 
single steel melting furnace. 

ery fine displays of wire are made by the American Wire Com- 
pany, who also show draw plates and dies of all kinds, and by John 
A. bling’s Sons and Co., who send full-sized pieces of the East 
River bridge cable, and a model of the bridge. 

Cast steel shells on the Hadfield system are sent by the Taylor 
Iron and Steel Company, New York, and —— projectiles with a 

uaranteed perforating power of lin. in addition to the calibre, 
G Berger, Illingwerth, and Co., Newark, New Jersey. 

The manufacture of foundry iron and the classification of the 

roducts is very well shown in a remarkably good exhibit by 
Rogue, Brown, and Co., of New York. The most interesti 
novelty, however, in the American Section is a new method o! 
treatment of steel cutting tools invented by Messrs. Taylor and 
White, which, in turning nickel steel for guns, armour, shafting, 
&c., the average depth of cut can be increased from 0°23in. to 
0°30in., the average feed from 0°07in. to 0°087in., and the average 
cutting speed from 9ft. to 25ft. per minute, or the weight removed 
per hour is increased from 31 ‘18 lb. to 137°3 Ib., or a gain in actual 
work of 340 per cent. This is shown in action by the Bethlehem 


latter, made at the Kasli blast furnaces and foundry, consi 
largely of statuettes representing the bronze works of Kanaef, 
Lausar, Torokine, and other celebrated Russian sculptors, and 
arabesques and house-work for architectural purposes, which are 
well represented in tke pavilion containing the collection. The thin 
pottery castings are also noticeable for their flexibility, some of the 
pots taking a certain amount of bending without damage. 

Another excellent exhibit of pottery castings is that of the Toula 
furnaces in Central Russia. These are new works built to smelt 
brown hematite, which occurs in irregular masses on the carboni- 
ferous limestone on the railway from Moscow to Kursk. The ore 
contains 0°8 to 0°9 per cent. phosphorus, and when smelted with 
hot blast—700 deg. Cent.—gives a meta] which can be cast into 
pots 0°2in. thick direct from the blast furnace. 

The works of Tagil and Louina on the Demidotf estates send a 
small but representative collection of products from the copper and 
iron works centering at Nischne Tagil, which, besides being attrac- 
tive, has the merit of being excellently catalogued. The works, 
which were noticed in the Journal of the Institute, 1898, No. L., 
produce about 65,000 tons of finished iron and steel and 2000 tons 
of copper perannum. There are also large platinum workings on 
the estate, producing about 30 ewt. of crude platinum per annum 
from sands, and in connection with these the first find of platinum 
in the rock was made two years since. 

Another large Ural estate, the Lysva domain of Count Schouvaloff, 
sends, among other products, some remarkable examples of thin 
polished sheet iron. The strong se of this exhibit, however, is 
from the platinum workings, which have been greatly extended of 
late years, and now supply about one-third of the whole annual 
produce of the world. 

In addition to the samples shown by the different smelting works, 
there are good illustrations of iron ores from Russian Poland, the 
Krivoi-Rog district, and the Ural, and of manganese ores from the 
Caucasus, in the collections from the Department of Mines and the 
Geological Survey department in the gallery. Other important 
Russian exhibits will be found in the Military and Naval Pavilion, 
including a collection of chains, tubes, and armour plates from the 
Admiralty works, Kolpino, and the steel-testing laboratory of the 
Obuchoff works. 

Belgium.—The Belgian Section, like that of the German Empire, 
contains little relating to the manufacture of iron and steel, the 
principal representatives of these articles having confined their 
exhibits to small specimens and tests, which are collectively — 
in the gallery. The central feature on the ground floor is supplied 
by a pair of horizontal blowing engines for blast furnace use, exhibited 
by the Société des Ateliers de Construction dela Meuse. These are 
of about 500 horse-power, and two similar engines have been supplied 
tothe Toula blast furnacesin Russia. The Andenne Clay and Fire-brick 
Company make a large display of their wares, including blast furnace 
hearth-bricks, stove fittings, and moulded pieces for gasworks and 
similar work in silica and alumina, for gaswork, coke oven, and glass- 
tank furnaces, is shown by Mr. Camille Huroz, The Compagnie 
Générale des Conduites d’Eau de Litge send a series of sectioned 
waterworks pipes and fittings, with statistical details of work done 
in the water supply of foreign towns, more particularly in Chile 
and Japan. The rock-boring machines of Mr. J. Frangois, of 
Seraing, are illustrated in different forms, including those for 
drilling shot holes and the bosseyeuse for rey | without explosives 
by drilling and wedging. Adjoining there is the Dulait rock drill, 
one of the latest and most promising methods of applying electro- 
motors to driving in mines, the motor, contained in a box on 
wheels, being connected with the drill by a flexible shaft. The 
iron and steel exhibits in the gallery form a collective exhibit from 
several representative works, Among them the Société Metal- 
lurgique de l’Espérance send a fine series of sections of railway, 
tram, and rack rails, chains, and sleepers, with tests of the 
material, and a fine drawing of the No. 4 blast furnace at Ougrée, 
which is equipped with a double bell for gas saving, and a Jacob’s 
ladder bucket elevator for automatic charging. In the same’series 
will be found a large series of sections, principally of joists, con- 
tributed Ly the Forges de la Providence, Marchienne-au-Pont ; 
plates and large flats in steel from the Fabrique de Fer de 
Charleroi ; a plate 32°6ft. by 6°5ft. wide and 0‘5in. thick, with 
good photographs of rolling mills, &c., from the Forges de Cla’ ; 
a remarkably good series of fractures of fibrous iron from V. 
Demerbe and Co,, Jemappes, and weldless tubes rolled from solid 
ingots by the Usine de Lembecq-lez-Hal. Some modelsillustrating 
a new application of blast furnace slag to mining works is shown 
in the collective Belgian coal exhibit in the gallery by the John 
Cockerill Company. These include the lining walls of a shaft and 
of an underground pumping engine-house, and a damin a level, the 
material used being concrete made of broken slag and slag cement, 
which for such uses is found to be considerably stronger and cheaper 
than brickwork, A full description of these applications has lately 


Steel Company in the United States machine tool building at 
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Austria Hungary.—The Austrian department, although small as 
regards number of exhibitors, contains very important contribu- 
tions. Prominent among these is the exhibit of cast steel from 
the Kapfenberg Works of Bohler Bruthers, which contains 
examples of crucible cast steel in ingots and finished bars of ail 
kinds, many of them, notably the ingot fractures, being of con- 
siderable size. The base of the manufacture seems to be largely 
natural steel made in the open fire and puddling furnace, which is 
melted in clay crucibles. An et series of examples of 
crucibles with their charges, taken from the smelting furnaces at 
intervals of an hour, showing the progress of the smelting and 
the transition from a porous to a sound texture in the finished 
metal is placed in one of the lower cases near the floor. 

The large exhibit of the Skoda Steel Works at Pilsen, Bohemia, 
is perhaps the most important of its class in the Exhibition. The 

rincipal object is the stern frame, rudder post, and outer shaft 

sere re for a transatlantic steamer of 24,000 tons, together 
weighing 80 tons ; a four-bladed screw 12ft. in diameter ; the bed- 
plate of a marine engine, weighing 11} tons ; a magnet ring 14}ft. in 
diameter, and several large pinions for turbires and other trans- 
missions. A series of photographs hung round the walls of the 
court are of great interest, as showing the way in which these 
heavy and unwieldy objects are o— for railway transit. 

Mr. C. Spiiter sends a large collection of products of the 
magnesite works at Veitsch, in Styria, including bricks of all kinds, 
converter bottoms, and a section showing the construction of a 
magnesia bottom in an open-hearth furnace, together with full 
descriptive catalogues in several — 

The cutlery and scythe — of the Austrian Alpine regions 
is represented in collective exhibits from Steyr, the Scythe and 
Sickle Makers’ Union, and other manufacturers—which, however, 
are somewhat beyond the scope of the present paper. 

The Hungarian department is very tastefully arranged, a group 
of miners at work being placed on one side, and another of 
smelters tapping a blast furnace on the other. The principal 
exhibitor on the metallurgical side is the State works, having eight 
different establishments in several parts of the country, the most 
important those at Diosgyor and Buda-Pest in the central districts, 
In. these about 120,000 tons of pig iron are made annually in two 
coke and six charcoal blast furnaces, which is converted into wrought 
iron castings and steel bars and plate, as well as machinery, 
locomotives, and agricultural implements. Next in importance 
comes the Rimamurany and Salgo Tarjarn Company, making 
1,000,000 tons of pig iron, which is nearly all converted into 
malleable iron and steel; and the Austro-Hungarian State 
Railway Company with five blast furnaces, three at Reschitza 
and two at Anina, three Bessemer converters, and four Siemens- 
Martin furnaces, making 60,000 tons of pig iron, 30,000 tons of 
steel, 40,000 tons of rolled bars and plates, and 15,000 tons of 

ttery castings, nails, tools, and railway materials. Ganz and 
bo. of Buda-Pest, are also considerable producers, but their 
principal exhibits are in the departments of machinery and 
railway plant. These and several smaller works make considerable 
displays of other products, which, however, are not of a kind 
calling for any special description. The most prominent object 
in this section is a group of the chains made at Di or 
for the Eskutser Bridge over the Danube at Buda-Pest. e 
links of this are, eye bars 48ft. long, lin. thick, and 2ft. 
maximum breadth across the bolt holes, weighing 31 cwt. 
which have been machined from rectangular flat bars and drilled 
out in groups on a plant specially designed for the purpose. B; 
way of contrast, one of the links of the suspension bridge built 
by the late Mr. Tierney Clarke in 1845-49 has been p above 
p ta These, together with a stockless Tyzack naval anchor, are 
placed in the open arcade facing the gardens on the west side of 
the building. 

Bosnia-Herzegovina.—Iron mining and smelting have made very 
considerable progress in Bosnia since the Austrian occupation of 
the country in 1878. Before that date the industry, although one 
dating from remote antiquity, was confined to the production of 
malleable iron from the ore in the majdan, or high-bloomery 
furnace, where it survived longer than in any other country in 
Europe, and even now is not completely extinct. Within the last 
few years, however, iron-ore — has been developed upon a 
scale of considerable magnitude, the most important wor' ings 
being at Vares, near Serajevo, where a series of alternati 
of spathic iron ore and hematite, considered to be altered lime- 
stones of triassic age, and varying between 200ft. and 300ft. in 
breadth, are quarried for the supply of blast furnaces at Vares, 
and a malleable iron and steel works at Zenica. The present out- 
put is about 130,000 tons per annum, about two-thirds of it is 
smelted meer and the remainder exported partly to: works in 
Hungary and partly to blast furnaces at Trieste, through the 


449 


450 


THE ENGINEER 


‘Nov. 2, 1900 


harbour of Metkowich, in Dalmatia. The 
for removal without subterranean working is estimated at 
10,000,000 tons, the yield ranging from 46 to rcent. There 
are two blast furnaces, the newer one built in 1899, 69ft. high, and 
of 6200 cubic feet capacity, making from 80 to 100 tons of pig iron 
daily, from 53 per cent. ore upon a consumption of 17 cwt. of 
charcoal per ton, which is probably the largest make ever obtained 
from a charcoal blast furnace in Europe. The product is about 
one-fourth grey foundry and three-fourths white forge and steel- 
making pig, which is for the most converted into malleable 
iron at Zenica ; but a short time since a cargo was exported to 
Western Germany, vid the Adriatic and Rotterdam. These mines 
and works and their products are fully illustrated by a collection 
of samples and views placed on the basement floor of the Bosnian 
pavilion in the Rue des Nations, and they have been well described 
in a memoir by Oberbergrath Poech, who has been intimately con- 
nected with their development, presented to the Mining and Metal- 
lurgical Co in June, 1900. 
pain and Portugal.—The contributions from these countries, 
which are mostly minerals, including iron, manganese, and copper 
ores, are placed in the south-west angle of the gallery of the main 
building oe each other, but in addition to these there is a 
very fine collection of samples of Biscayan ores, with a map and 
numerous views of the mines exhibited ty the Circulo Minero de 
Bilbao, placed in the open arcade on the garden side adjoining the 
Buda-Pest bridge chain. In the gallery is a fine relief model of 
the Franco-Belgian Company’s S stro mines. Spanish iron 
metallurgy is represented by the Compania de Asturias, of La 
ae meer in Leon, who send a series of pipes, cast steel wheels, 
perforated steel sheets for coal screens, and a large and highly 
ornamental bronze bell, and by the Fabrica de Miéres, in the same 
province. The latter wags pond works a large group of collieries, 
roducing 285,000 tons of coal annually, and two groups of blast 
urnaces and forges making wrought iron and steel from local 
siliceous ores with some admixture of softer minerals from Bilbao. 
They have also works for the treatment of realgar—sulphide of 
arsenic—containing a small amount of mercury, the latter bei 
recovered as metal, and the former sold as refined orpiment. 
= fine series of the products of these establishments, together 
with illustrations of work done by the associated bridge-building 
and engineering department, is contained in a special building in 
the open court on the west side of the Invalides building, with the 
bronze and iron castings from La Felguera, adjacent to it. 
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SIGNAL DEVICE FOR MINES.* 


Some time ago in Mexico our signal bells in a 700ft. shaft caused 
us considerable annoyance by continually getting out of order, each 
time so delaying our hoisting operations that we naturally desired 
to remedy this evil. There were two ways open, either to patch 
up the old bell, which was of the ordinary pattern, every time it 
failed to work, or else to devise some new arrangement. On con- 
sultation with our foreman we designed a signal device which, 
during the number of months I watched its operation, worked 
satisfactorily without once getting out of order. 

We sought to peed a simple device, in which no greater pull 
on the lever would be necessary from one level than from another ; 
to counterbalance independently the weight of the pendant bell 
rope, so that there would be no direct weight on the working parts 
of the bell itself, and likewise to arrange it so as to necessitate 
only a light pe on the lever in signalling ; and, finally, to make 
some sort of trip arrangement, so that whenever the signalling 
lever under ground passed through a certain arc the signal would 
be given in the engine-room. By this means we wished to obviate 
the ill-effects of sudden heavy pulls and rough e in general, 
such as all signalling systems encounter under ground at the hands 
of careless and mischievous employés. 

The bel! rope we had in use was a galvanised iron rope, Jin. in 
diameter, and, after determining the length needed, we calculated 
its weight, so that we might be able to counterbalance it properly. 
On locating the bell in the engine-room a wire W is led off hori- 
vontally, and, by means of a bell crank, is connected to the main 
signal rope M, passing down the shaft—see Fig. 1. The weight 
’g counterbalances M, and should be heavy enough to carry the 
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wires back to a normal position, therefore it must be equivalent to 
the weight of the pendant rope M, plus a factor to overcome 
friction. 

The working parts of the bell itself are shown in Fig. 2, A isa 
weighted lever, to the upper end of which the connecting wire W 
is attached ; the arm a projecting from it is made of steel, about 
5in. long, and has a bearing surface of lin. at its further end, rest- 
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ing on a similar surface b on B. A cross-section through 2 y is 
shown in Fig. 3. 

B is a piece of flat spring steel about Sin. long, at the end of 
which is the bearing surface ). D serves as a hub, to which B and 
C are attached ; C being a flat spring similar to B, but about 12in. 
to l4in. long, at the end of which is the knocker E. It should be 
observed that B is vertical, whereas C lies flat, and that C should 
not be as heavy a spring as B, 

When the bell rope is pulled to signal the engineer the wire W 
moves in the direction of the arrow, and the arm a travelling 
downward in a circular path, around f as a centre, forces ) to 
move downward around’ D as a centre, until the arcs in which 
they are travelling diverge far enough for gravity to carry B C 
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back again to its normal position, B being arrested bs the stop s; 
however, the force with which the arm flies back causes the 
knocker to strike the gong, and thus give the signal. As soon as 
the bell rope is released the arm A is carried back to its original 
position, and in so — the triangular surface on the end of a 
slides upon the inverted triangle }—see Fig. 4—forcing it to one 
side—see figure 5—until a rests in its normal position on top of b, 
when it is ready for another pull, as shown in Fig. 3. 

In counter! cing the weight of the pendant bell rope, suffi- 
cient weight must be added to the counterbalance to bring the 
levers under ground back into position automatically. The counter- 
weight may be located at any convenient place on the head frame, 
providing it is above the bell crank to which W is attached. 

In order to prevent the pull say gon for signalling from be- 
coming excessive, it is desirable to uce friction as much as 
ages e. A force equivalent to a 101b. weight should be sufficient 
or pulling the levers in a well-arranged signalling system. To 
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accomplish this, I think it advisable to bring a bell rope into proper 
alignment by means of plumb-lines, and to hold the rope in 
position by short pieces of old iron pipe, 2in. to 3in. long, instead 
of by means of staples, as is so commonly done. In inclined 
shafts the bell rope should be supported at frequent intervals on 
some form of roller. The spools on which connecting wire comes 
make good rollers in the absence of anything better. 

That there may be no mistake, the arm C should be long enough, 
and the knocker E heavy enough to cause their instant return to 
position when the paths of a and } part company. For this pur- 
pose it is also advisable to put a stop, s,, below B, so that by no 
possible chance cin it fly beyond its balance point. 

B increasing or diminishing the bearing of the triangles a and }, 
the arc travelled can be changed. In my opinion it is not advis- 
able to increase this bearing above the inch mentioned before. 
The triangles, as shown in section, Fig. 3, should have bases of 
about #in., with perpendiculars of jin. to lin. The bearings of 
the two points f and d should be good ones, so that there will be 
no lateral motion, which might make a fail to engage properly 
with Any play -at d or f is considerably magnified at the 
triangles ; but by making the bases of these triangles large enough, 
the chances of their not working properly are greatly lessened. 
By moving the position of A with respect to the centre f, the arc 
of pull under ground necessary to signal can be regulated. 

e spring B must be quite stiff and of good material ; but it 
must be borne in mind that the stiffer the spring the heavier must 
be the weight w,, and, in consequence, the greater the effort re- 
quired to pull the levers ; nevertheless w, must be heavy enough 
to bring back the wire W and to overcome the resistance of the 
spring B. If the arm A is made sufficiently heavy, the use of a 
counterweight w3 may be dispensed with, although it is prefer- 
able to arrange as shown in Hig. 2, for by this means it can be 
properly adjusted. If wx, is too heavy, the arm A has a tendency 
to pound against the stop s. While « must not be too heavy, its 
weight must not be cut down to such an extent as to impair the 
nstant return to position of the arm A. 

The whole apparatus may be mounted on a board and placed at 
some convenient spot in the engine-room. 


THE IRON, COAL,- AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

MATERIAL needed in the engineering trades was in good demand 

on ’Change this—Thursday—afternoon at somewhat easier prices 

than recently. Steel angles were quoted £8 5s. to £8 15s.; girders, 
£8 5s. to £8 10s.; plates, £8 10s, to £910s.; and bars, £9 2s, 6d. 

Bessemer billets found a good sale at £6 10s, to £6 15s.; and 

Siemens at about £6 15s. to £7. it 
Both in the steel and iron trades, however, Belgian competition 

is severely felt. Sheets (singles)are quoted £9 2s, 6d. to £97s. 6d.; 

doubles, £9 5s. to £9 10s.; and trebles, £9 17s. 6d. to £10 2s, 6d. 

Export orders for galvanised sheets continue satisfactory, and quo- 

tations are maintained at £12 10s. to £13, f.o.b., Liverpool, whilst 

hoop iron is £10 ; nail rod and rivet iron, £9 15s. to £10 5s.; and 
gas strip, £9. Marked bars are still £11 10s., with £12 2s. 6d. for 
the L.W.R.O. brand. The second grade sorts of the list houses 
are £10 15s., whilst common unmarked bars, although the associa- 
tion figure has lately been £9 15s., are obtainable for less. Some- 
time ago it was the sheet iron trade that appeared to be depressed. 

Now it is the common bar trade. This is a fundamental material 

of other more finished descriptions and of much engineering and 

structural work, and it is the department which chiefly feels the 

American and continental competition. 

In the pig iron trade prices are kept up by the lowness of stocks 
and the price of fuel. Ordinary South Staffordshire all-mines are 
quoted 65s, to 77s. 6d.; best, 90s. to 95s.; and foundry ditto, 100s. 
Cold blast is 120s, Northampton and Leicestershire sorts are 

uoted 62s. 6d. to 68s. 6d.; Derbyshires, 63s. 6d. to 64s. 6d.; and 

North Staffordshire, 65s, to 67s. 6d. 4 
The demand for electricity at Wolverhampton, both for lighting 

and power, is or and additional machinery and distributing 
mains are required. To meet the demand for electric lighting, 
which is stated to have lately increased at the rate of 33 per cent. 
per annum, and to supply the necessary power requi. by the 
electric tramways, the Lighting Committee recommend that 
extensions be carried out at a cost of £58,942, of which sum 
£15,000 is for extensions to the distributing system for the next 
two years. 

Attention is afresh being given in the Midland and Staffordshire 
iron trade to the revisions which the railway companies have lately 
made in their charges for the carriage of goods, The alterations 
include increased charges for demurrage, wagon hire, and ware- 
housing. These new charges have been found to press very heavily 
upon the iron trade of the Midlands, and, further, it is stated 
that some of the regulations as to the unloading of trucks are also 
impracticable, particularly in those cases where the companies 
require trucks to be cleared in twenty-four hours. The members 
of the Midland Ironmasters’ Association have held a meeting to 
discuss the subject, and the opinion was generally expressed that 
the industry is quite unable to bear the extra charges which the 
companies are seeking to enforce. It was, therefore, decided to 
ask the railway managers of lines serving the district to jointly 
receive a deputation from the Association in London at an early 
date. 


A considerable quantity of electrical machinery and plant will 
be needed shortly at Stafford, where the corporation contemplate 
an expenditure of £10,000 to extend their electric lighting works, 
The Cost of laying the mains is estimated at £3500, and will 
re wanted for additional plant, and an additional engine and 

ynamos, 

The chief feature of the Birmingham iron market this—Thursda; 
—afternoon was that circulars, da ursday, November 1 
had that morning been received by the customers of the leading 
list houses announcing a reduction of 20s. per ton in all descri 
tions of branded iron. Marked bars are thus reduced from £11 10s. 
to £10 10s. This will help the winter demand and assist to check 
foreign competition. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—In place of curtailing production with the object of 
maintaining prices, which seemed to be largely in favour amo 
many of the iron and steel manufacturers, there has during the 
past week beenavery general collapse in prices, which has also been 
accompanied by a further downward move in raw material. As Iinti- 
mated last week, American and continental competition has proved 
altogether too strong for English manufacturers, and they have had 
to meet it by a large reduction in age ranging from 15s. to 20s, 
per ton on finished iron, and from 10s. to 25s, per ton on manufac- 
tured steel ; but whether even thesegreatly reduced prices will to any 
very appreciable extent improve the position would seem in man; 
quarters to be open to very grave question. Throughout the at 
neering industries the situation remains much as I reported in my 
last notes. 

There was again but a very slow inquiry on the Manchester 
peri meeting on Tuesday for either raw or finished —— 
and the further considerable reduction in prices seems to ten 
only to create still further caution on the part of buyers. For pig 
iron purchases continue to be restricted to hand-to-mouth quanti- 
ties, and with the exception that local and district foundry brands, 
of which the output is very limited, are for the most part steady 
at late rates, there is a further general downward move in prices. 
Lancashire makers still quote on the basis of 75s. to 75s. 6d., less 
24 for No. 3 foundry, with Lincolnshire association list rates re- 
maining at 70s. 6d. net, and Derbyshire to be got at about 69s. 6d. 
to 71s. net, according to brand, delivered Manchester. Forge 
qualities, in which, as previously reported, there has been an 
absence of buying for some time past, have been still further 
reduced until the margin between forge and foundry —— 
a difference on trucks of 7s. 6d. per ton—is so altogether abnorm: 
that some rectification in the position one way or the other would 
seem to be inevitable. Lincolnshire makers have lowered their list 
rates 1s, 6d. per ton, and are now quoting 63s. 8d. net, delivered 
Warrington. Lancashire makers have had to follow suit, and their 
quotations are now about 6is., less 25, with Derbyshire forge 
qualities to be obtained on about the same basis. Middlesbrough 
continues to ease down; for prompt delivery makers would now 
accept about 74s. 10d. to 75s. 4d., with merchants offering freight 
about 74s. 4d. net, delivered Manchester, and forward sellers at 
considerably under these figures. Scotch iron also is lower, and, 
delivered Weodhiater docks, is obtainable at from 74s. 6d. to 75s, 
for Eglinton and Glengarnock. Quotations for American iron are 
easier,.and in some cases 63s. net is now being quoted for ordinary 
foundry brands, delivery next month. 

In recent reports I have indicated the probability of a further 
downward move in finished iron, and the somewhat sudden reduc- 
tion that has taken place during the gs week has consequently 
not been altogether unexpected, but the manner in which this re- 
duction has been brought about has come somewhat as a surprise 
upon the market. At Tuesday’s meeting of the Manchester Iron 
Exchange last week inquiries only elicited fron finished ironmakers 
the information that no meeting was,being held to consider prices, 
On the following day, however, representatives of two of the 
principal Lancashire finished iron makers informally decided upon 
a reduction of 20s. per ton, which was communicated by telegram 
to other makers for their acceptance, and this has been followed 
by the issuing of circulars generally. The North Staffordshire 
makers also adopted the same line of action, and although no 
official intimation was obtainable from the Yorkshire manufac- 
turers they have practically reduced their list rates to the same 
extent for Lancashire delivery, although nominally they 
maintained a difference of 10s, per ton for iron sent into other 
districts. As the result of this really informal action on 
the part of the leading Lancashire makers connected with 
the local bar makers’ association list rates for Lancashire bars 
were on Thursday last reduced to £8 10s., North Staffordshire 
makers reducing their quotations to £8 15s., and Yorkshire makers 
to £8 10s. for delivery in Lancashire, and nominally £9 in other 
districts. It can scarcely, however, be said that even this reduc- 
tion of 20s., the previous reduction of 15s., 
making a general reduction o . on bars within a month, has 
appreciably improved the position so far as manufacturers are 
concerned. Both merchants and consumers who were induced to 
place orders after the previous reduction are naturally very much 
dissatisfied, and the result would seem to be—especially as even 
the present reduced rates still leave English prices considerably 
above the competitive quotations of continental makers—that 
buyers are more reluctant than ever to place out any further 
orders than can be ibly held back. 

Following upon the reduction in bars, a meeting of the hoo 
makers’ association was held in Manchester on Tuesday, and sul 
ject to confirmation on bape of steel h makers in other 
districts, it was decided to reduce iron hoops 15s., and steel hoops 
10s. per ton, bringing the quoted prices to £9 2s. 6d. for random 
to £9 7s. 6d. for special cut lengths delivered here, and 2s. 6d. less 
for shipment, and £9 10s. for steel hoops delivered in this district. 
On the following day — Wednesday —these reductions were 
definitely confirmed and adopted officially. The iron merchants’ 
association in the Manchester district are to-day—Frida, oe 
a meeting to decide what alteration it is essential to make in stoc 
prices following upon the reduction in makers’ quotations already 
noted. 

In the steel trade the unsatisfactory situation previously referred 
to has led to a further general downward move in prices, Ordinary 
foundry hematites are not now quoted more than 88s. to 89s., less 
24 delivered here, and these prices are practically out of the 
market. Local-made steel billets are quoted from about £5 17s. 6d. 
net, steel bars from £8 10s. and £8 15s, upwards, common steel 

lates from £7 12s, 6d. to £7 15s., with the association list rates 
for boiler plates reduced to £9 per ton, less 24 delivered, a drop of . 
. per ton, 

A generally steady tone is still maintained with regard to prices 
for all descriptions of fuel in this district, but the outlook in other 
directions becomes less satisfactory. In some of the neighbouring 
mining centres prices are not being held to with the same firmness, 
and quotations considerably under nominal current rates are being 
made to clear off surplus supplies both in round coal and engine 
fuel. In this district the better qualities of round coal still move 
off fairly well, and prices are well maintained on the basis list 
rates, but there are supplies from outside districts at com- 
peting prices, although not to any sufficient extent to 
appreciably weaken the ition of local collieries. Common 
round coals continue in fairly brisk demand generally, uire- 
ments for shipment, although not so pressing as they lacs bean, 
still taking away any surplus that collieries may have over their 
inland sales, At the pit mouth ordinary steam and forge coals are 
firm at about 12s, 64. to 13s., whilst for shipment the prices 
obtainable are still substantially above those ruling on inland sales. 
The position with to engine fuel is, however, causing the 
chief concern, and although as a result of the adjourned meeting 
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of the West Lancashire Coal Sales Association held this week, 
the basis list rates remained unchanged, what action may subse- 
quently be taken will depend upon further developments in the 
market. In the meantime the association basis quotations remain 
at 10s. 6d. to 11s. at the pit, but collieries outside the association 
are taking lower figures these, and renewal contracts for the 
ensuing year, although advanced on the previous contract prices, 
are being accepted at 1s. to ls. 6d. under the current maximum 
list basis, In the open market plentiful supplies of slack from 
outside districts continue to be offered at considerably under local 
it prices. 

ye shipment rather a quieter tone prevails generally, but 
Lancashire collieries are stil getting above the official minimum 
list basis, 16s, to 16s. 6d. representing about an average figure for 
good qualities of steam coal,delivered Mersey ports or the Man- 
chester Ship Canal. 

With regard to coke, although there is no actual quotable 
change in prices, and good foundry qualities are generally main- 
taining late rates, furnace sorts continue weak, and there are 
ample supplies on the market. 

rrow.—The hematite pig iron trade is quiet so far as new 
business is concerned, and it 1s difficult at the moment to determine 
whether the present phase of affairs is the prelude to a more 
active state of things or the signal of depression. The view 
generally held is that makers will be able to command a continu- 
ance of good business if they can reduce their prices somewhat, 
but this is not possible until cheaper fuel is obtainable. In this 
respect there is some relief this week, but it is evident the time 
has not arrived when makers of iron will find it possible to reduce 
many of the elements of cost of production, and it is therefore 
= a trying period will be experienced for a few months, 
akers of pig iron are not quoting at present, as they have no iron 
to sell, or very little; but it may be taken that 80s. is about the 
current value of parcels of Nos. 1, 2, and 3 Bessemer, net f.o.b. 
Warrant iron is at 77s. 14d. net cash sellers, buyers 2s. less. 
During the week, as practically no business has n done in 
makers’ iron, stocks of warrant iron have been further cleared to 
the extent of 3269 tons, leaving stocks in hand at 34,574 tons or 
163,273 tons less than at Christmas last year. Ten weeks of this 
experience would clear away all stocks. There are 38 furnaces in 
blast, two of which are on spiegeleisen, compared with 47 in the 
corresponding week of last year, but two furnaces at Askam are 
damped down owing to a wages difficulty. 

Tron ore is in brisk demand, and sales are full and up to late ex- 
periences. Good average sorts are at 17s. 6d. per ton net at 
mines, and best sorts are up at 23s., while Spanish and other foreign 
ores are at about 20s. per ton delivered at West-Coast ports. 

Steel makers are fairly well employed except at the plate mills. 
A resumption in activity may be expected here, as prices have 
come down about 15s. per ton on the wonk, The high prices 
which —— prevailed stopped sales, and American makers got 
the orders. Nowa return of business is expected, together with 
an increased demand actuated by possibilities of building cheaper 
tonnage. Plates are now at about £7 5s. per ton. Steel rails are 
: cheaper on the week by 10s. per ton, heavy sections being quoted 
at £6 10s, This is expected to maintain a brisk demand, and to 
stop orders from slipping away to America. General briskness 
characterises all other departments of the steel trade. 

Shipbuilders are busy. The new Japanese battleship Mikasa 
will be launched at Barrow next week. 

Coal is still very dear, but East Coast coke has been reduced in 
price by 2s. 6d. per ton, and is now quoted at 31s, 6d. delivered. 

During the past week the export shipping trade has only been 
moderately employed. The returns show that the total of iron 
“a, was 8310 tons and steel 6831 tons. This compares with 
12,760 tons of iron and 6069 tons of steel in the corresponding week 
of last year, a decline in iron of 4450 tons and in heal te increase 
of 762 tons. This year the exports represent 549,748 tons of iron 
and 336,905 tons of steel, as compared with 426,803 tons of iron 
and 411,716 tons of steel in the corresponding period of last year, 
an increase in iron of 122,935 tons and in steel a decline on the 
year of 75,811 tons, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

No change is to be reported in the condition of the coal trade, 
and there is not likely to be any now, the season being some- 
what too advanced for any alteration. The premature stocking 
by metropolitan and other householders led to languor in the 
house-coal business, but the fall in price which was anticipated 
therefrom has been limited to a very few collieries, and it is 
quite evident that anything like cold weather would prevent a 
lowering of quotations, hence the firmness with which existing 
ratesare maintained. The pits are generally working very steadily, 
a iy day” being occasionally taken to prevent accumulation 
about the collieries, while supplies of house coal are more plentiful, 
and large buyers in some instances have been able to place 
short contracts on easier terms. No general fall in price has 
occurred, the bulk of the business continuing to be done at the 
full rates. With the beginning of November hard weather is 
almost certain—although at present the mildness is absolutely 
abnormal—and this encourages coalowners to stand stiffly by 
current lists; merchants appreciate the situation by buying 
merely to meet immediate requirements. Best Silkstones are 
now quoted 15s. 6d. to 16s. 6d. per ton ; Barnsley house, 14s, 6d. 
to 15s. 6d. per ton. 

For steam coal the demand is as active as ever, there being, 
indeed, some difficulty in obtaining adequate supplies. Shippers 
at Hull and the other Humber — are pressing upon coal- 
owners to make heavier deliveries before the end of the export 
season, while the railway companies are also making a demand for 
larger supplies, without obtaining all that they need. Barnsley 
hards have been sold during the last ten days at 17s. to 18s. per 
ton, a figure which, although high, has been justified by business 
done in other districts, 

For gas coal there is, as is usual at this time of the year, an 
urgent demand, ranging from 17s. to 18s. per ton. The 
weakness in the demand for engine fuel previously noted continues, 
owing to the depression in Lancashire cotton districts, which are 
large consumers of South Yorkshire coal. It is anticipated, how- 
ever, that any change for the better in China will at once bring 
back the Lancashire trade to something like its former briskness. 
At the present time, however, reports from the Manchester 
markets are unfavourable, and values continue to drop. Nuts are 
now obtainable at from 9s. 6d. per ton, screened slack from 8s. 6d. 
per ton, pit slack from 6s. 6d. per ton. The depression in the 
iron trade previously reported continues to affect adversely the 
manufacture of coke; the output has been largely diminished, 
and values continue to fall, ordinary coke now making from 16s. 
to 18s, per ton, while washed coke can be had from 18s. per ton. 

The opening out of new coalfields proceeds briskly. Inthe Rother- 
ham district ae progress has been made at Silverwood, 
where ina short time a distinctly rural district will be changed to 
an ordinary mining locality. Rows of colliers’ cottages are rising 
rapidly, and others are contemplated. The railway to connect 
Dalton Colliery with the Great Central system at Roundwood is 
rapidly —Sae completion. With regard to the Wales and 
Laughton Light Railway, to which we referred at length last week, 
it is announced in the Retford and Gainsborough Times, the county 
paper for Notts, that. the North-Eastern Railway Company is to 
take charge of the undertaking. This announcement is rather a 
surprise, as the North-Eastern has at present no access to that 
district, except by the Midland and Great Central railway systems, 
the main line of the latter being touched by the proposed new 


roject, 
" In the heavy industries of Sheffield the workmen continue to be 
well employed, particularly in the armour plate, projectile, and 


other yn rg of military material, There is not the slightest 
doubt that in the production of every description of war work 
business will be brisk for many months to come. The campaign in 
South Africa has exhausted the reserves in the arsenals, and the 
necessity of replenishing depleted stores will ensure activityin all 
the East End works, where military material is manufactured, for 
a very.considerable time. In engineering establishments there is 
still good work being done, although the pressure of orders is not 
so urgent as it was twelve months ago. Foreign competition is 
being felt more keenly, and home manufacturers are es 
em by the augmented cost of production. At the 
rolling mills and forges there has been a significant falling-off in 
business ; in fact, at several of the mills work has been suspended 
for a day or two, and in several of the large establishments engaged 
in the steel and tool branches overtime has been stopped, and in 
a few instances the premises have been closed on Mondays. The 
greit object at present is to keep down the cost of production, 
which is attenuating profits all round, 

In the lighter staple trades, such as cutlery and silver-plating, 
only a quiet business is being done. The bright ee which 
were entertained regarding Christmas and New Year trade are 
somewhat obscured by the dragging on of the South African war. 
Now that the annexation of the Transvaal has been. announced, it 
is hoped that a large portion of the force will be back in time to 
enjoy the Christmas season, in which case all the functions in the 
metropolis and provinces which were abandoned last year will 
stimulate business in cutlery, silver, electro-plating, and kindred 
industries, which depend largely on social festivities for good busi- 
ness at the close of the year. 

London ivory sales this year are significant in the absence of 
American and French buyers. The absence of our continental 
neighbours is a feature several of the oldest representatives of 
Sheffield firms have never previously observed in their experience, 
Of the 65 tons of ivory offered, only 45 tons were sold, the 
price realised being from £3 to £4 per cwt. less than at the previous 
sales. This is accounted for by ivory being more abundant than 
usual, there being over 190 tons in stock at Antwerp. It appears, 
too, that the craze for ivory-handled brushes, combs, and similar 
goods has away, while ivory handles for umbrellas, walking- 
sticks, and similar articles have also gone out of fashion. A 
revision of the ivory cutters’ list in favour of the buyers is therefore 
probable, but the Sheffield firms think it prudent to await the 
result of the Antwerp sales, which will be on in a few days, before 
taking any step to reduce prices. 

The Financial Secretary to the J, Mr. William Ellison 
Macartney, M.P., and the Controller of the Navy, Admiral Wilson, 
V.C., accompanied by Sir William White, Director of Naval 
Construction, have been on a visit to Sheffield, their object. being 
to inspect the three armour-making establishments of Vickers, 
~—_ _— Maxim, Charles Cammell and Co., and John Brown 
an 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

THatT the crest of the wave of prosperity has been more than 
reached, and the “‘boom” pretty well et becomes more 
apparent every week, and the ~—— given by the manufacturers 
have all the characteristics of dull times. ey have begun to 
seek a whereas the opposite has been the case for some years 
past. Prod 3s have practically been able to choose their cus- 
tomers, now they have to take what they can get in the shape of 
work, Competition is undoubtedly keener than it has been for 
years, and, moreover, this competition is not confined solely to 
manufacturers at home, but competitors abroad are ere part in 
it, and that not unsuccessfully. Finished iron and steel manu- 
facturers have —— strongly. against reducing their prices, 
and kept them up while producers in other centres were making 

bstantial reductions. is has not been to their advantage, as 
consumers have eer elsewhere for supplies, but the time has come 
when it is absolutely necessary to bring down prices, for some 
firms were getting short of work ; indeed, there have within the 
last fortnight been mills laid idle, chiefly because of lack of 
orders, his cause for a stoppage has not been reported 
for several years, and it has made manufacturers rather 
anxious, so that within the last few %p they have further 
reduced their quotations in several branches, and if the 
cost of production could have been brought down in proportion 
the fall in quotations would have been larger, for even with the 
present reduced rates foreigners are able to undersell producers in 
this district, not only in neutral, but also in their own special 
markets. German plates are being sent as well to the Tees as the 
Tyne, and they are still being offered at prices eg fee r ton 
below the present reduced rates for English plates. e tables are 
thus completely turned, for in the early part of the year e 

uantities of plates were sent from this district to Germany, as the 
rman manufacturers could not satisfy the requirements there ; 
now they can not only do that, but have some to send abroad. 
Feasign blooms are also being received at North of England 
works, 

Prices of Cleveland iron have steadily fallen during the last few 
days, and not for several years has the demand been so quiet. No 
violent changes in prices have been reported, nor are any expected. 
As a matter of fact, there is, after all, no great pressure to»sell. 
The upward movement was a healthy one, and ordinary specula- 
tion had little to do with it ; as, therefore, there were no reckless 
rises when prices were advancing, so the fall is slow and steady. 
All the same prices were raised to figures that checked business, 
and caused traders to put off proceeding with enterprises until 
values got back to more reasonable figures. Not for the last 
six or seven years has the booking of orders gone on at a slower 
rate than the present, and naturally consumers will not buy much 
in a falling market, and with what is always a quiet time of the 
year before them. They consider that they cannot be losers b 
waiting. In the early of the week No. 3 Cleveland G.M.B. 

ig iron could be bought at 66s, 9d. per ton for early deliveries, 

ut quotations have steadily fallen back to 66s., this representi 
a fall of 5s. 6d. per ton from the best prices which were attain: 
in July. Consumers, however, are reluctant to give even the 
lowest figures asked for makers’ iron when Cleveland warrants are 
at 2s. per ton less, they having fallen 7s. 6d. against 5s. 6d. in 
makers’ iron. It is difficult to account for so larg® a fall in Cleve- 
land warrants when the stock is so small. They have declined 
more quickly than Scotch, for whereas a short time they were 
1s, per ton above Scotch, now they are 2s, below them. No. 4 
Cleveland pig iron is at 64s., and grey forge at 62s., so that 
& latter is now 4s. below No. 3, whereas the usual difference 
is 1s, 

The hematite pig iron trade in this district is undoubtedly very 
weak, and but for the smail stock and the reduction of the produc- 
tion, the decline in prices would have been more rapid than it has 
been. For some time after Cleveland iron began to fall, hematite 

rices remained statio , but when they did begin to drop they 
Felt quickly. Thus, while Cleveland iron has fallen 5s. 6d. in 
about four months, hematite has declined 7s. in half the time. 
Both makers and merchants are now selling mixed numbers at 
80s. per ton, but find very few pre to give it. Rubio ore has 
also fallen rapidly in value, for while merchants until a very short 
time ago stuck out for 21s. 9d. per ton delivered at the ports in 
this district, they are now ready to accept 20s. The reduction in 
freights enables them to make this change. Shipowners all the 
summer were getting 8s. 3d. per ton freight from Bilbao to this 
district, but as the Baltic season is now practically over, and other 
employment has to be found for a large number of steamers, lower 
freights have to be accepted in the ore trade, and 7s. will now be 
accepted, or 15 per cent. less than the summer rate. 

The exports of pig iron from the Cleveland district during 
October were not as good as were expected, and were considerably 


short of those of October last year, both on oversea and Scotch 
account. The total reached only 95,511 tons, as compared with 
91,284 tons in September, and 127,327 tons in October, 1899, the 
decrease in the corresponding period of last Ang being something 
like 20 per cent. Germany has taken much less than in the spring 
of the year, partly because trade is quieter there, and partly 
use the production of the German furnaces has been so muc. 
increased that it is more nearly meeting native requirements. 

In October Connal’s stock of Cleveland pig iron ge’ 
declines, but this year it has been Tconenel “ 4186 tons, the 
quantity held at the close of the month being 15,441 tons. Almost 
every day during the month some increase has been reported. 
i —_ of hematite pig iron has remained at 555 tons ever since 

u th. 

e business in the manufactured iron and steel industries is 
very quiet, and as some firms are at last beginning to lack work, 
pies gh none keep their mills fully occupied, prices have been re- 
duced. Rails, plates, bars, and angles are all 10s. per ton lower than 
they were last week, and they are now, therefore, £1 per ton below 
the best prices of the year. But even these reductions do not 
satisfy the consumers, who are as backward about distributi 
orders as they were before, especially when they learn that less is 
being taken by foreign competitors. Common iron bars have heen 
reduced to £8 10s. and best bars to £9, both less 24 per eent., but 
bar makers are not so badly situated as some of the other pro- 
ducers of finished iron and steel, and there is no great pressure to 
secure orders. Iron and steel ship plates and angles have been 
reduced to £7 10s., less 24 per cent., but there are reports that 
German plates have been sold for delivery either on the Tyne or 
Tees at & 5s., and American plates are also offered for delivery in 
this district at less than our manufacturers are even now —e 
American blooms are also coming into the North of England. 
Under these circumstances it is not surprising that consumers still 
hesitate to give the prices that are asked. Iron sheets are quoted 
at £9, and steel sheets at £9 10s., while steel hoops are at 
£9 10s.; iron ship and girder rivets, £11 ; and steel ship rivets, 
£12, all Ss r cent. f.0.t. The prices of heavy steel rails now 
range from os. to £7 net at works. A report has been in cir- 
culation that the railmakers’ syndicate has collapsed, and that 
the members were now open to accept whatever prices they liked 
for their produce, Such, however, is not the case. 

Three of the leading marine engineering establishments in the 
North of England have been amalgamated, the negotiations 
having been concluded within the last few days. The firms are 
Sir Christopher Furness, Westgarth, and Co., of Middlesbrough ; 
Thomas Richardson and Sons, of Hartlepool; and William Allan 
and Co., of Sunderland. Particulars of this change were given on 
Monday by Sir Christopher Furness, M.P., at the annual meeting 
of Sir C. Furness, Westgarth, and Co. The new firm is to be 
known as Richardsons, Westgarth, and Co., Limited, and they 
have arranged to purchase the patents for marine specialities of 
Mr. D. B. Morrison, of Hartlepool, to manufacture which they 
will erect new works. The share capital of the amalgamated 
concerns will be £700,000—half preference and half ordinary £1 
shares—and in addition there will £350,(100 44 per cent. per- 

tual debenture stock. The shareholders in Sir C. Furness, 

estgarth, and Co. will be allowed to exchange their shares for a 
like amount in the new company, their replies to be sent in by to- 
morrow (Saturday), and a tus of the new concern will be 
issued on Monday next. e chairman of the company will be 
Sir Christopher Furness, M.P.; the vice-chairman, Sir Thomas 
Richardson ; while Mr. W. J. Richardson, Mr. W. Allan, M.P., 
and Mr. Stephen Furness will be the other —— directors, 
The managing directors are Mr. Tom Westgarth, Middlesbrough, 
and Mr. D. B. Morrison, Hartlepool ; and the local directors, Mr. 
George Westgarth, Middlesbrough, and Mr. Alfred Harrison 
Sunderland. The shareholders of Sir C. Furness, Westgarth, and 
Co., Middlesbrough, for the last year have received a dividend of 
124 per cent. 

Mr. William H. Panton, of Dorman, Long, and Co., Limited, 
Middlesbrough, is to be the president for the next two years of the 
Cleveland Institution of Engineers, ae 

The shipbuildi continues fully employed, and there 
are orders on the eal to keep the yards going for some months 
to come, but it is not easy to secure fresh orders, the prices for new 
vessels being too high to suit shipowners. The builders say that if 
plates were £1 per ton below the prices now quoted, they could 
quote figures which would bring in business. Among recent orders 

laced in this district Elder, Dempster, and Co., Liverpool, are to 

ve three twin-screw steamers built on the Tyne, two by C. 8. 
Swan and Hunter, at Wallsend. R. C and Sons, Middles- 
brough have also booked an order for a ton steamer, and 
J. L. Thompson and Sons, Sunderland, one for a_ steel 
cargo: steamer of 5550 tons deadweight for Woodruffe, 
Shillito, and Co., of Cardiff. The price agreed upon for the last 
named is reported to be a little over £8 per ton deadweight. Sir 
W. G. Armstrong, Whitworth, and Co., have secured the order 
for one of the new first-class cruisers for the British Admiralty. 
The Wallsend Slipway and ineering Company have also 
secured an order from the Admiralty for the engines and ma- 
chinery for a sloop and a second-class cruiser, and they will supply 
the machinery for the Bermuda pontoon dock, now in course of 
construction by C. 8. Swan and Hunter. The Tyne Pon- 
toons and Dry Dock Company, at Wallsend, have reconstructed the 
Russian ice-breaking steamer Ermak, removing the old bow and 
putting on a new one. 

The coal trade is becoming decidedly quieter, the only branch 
in which demand and prices are kept up being that of gas coals. 
But the ‘slump ” in coals is not nearly so great as that in coke, 
Only a short time ago sellers were getting 29s. delivered at the 
furnaces in the district for medium p senegr now they are asking 
28s., and it is reported that some have taken 21s. for delivery 
early next year. There is no difficulty now in getting supplies ; 
in fact, coke manufacturers are bar eens. rather anxious about 
the future, and are pressing for orders. Steam coal has droppe 
to 16s. 6d. per ton f.o.b., but 17s. is the general quotation, while 
best gas are realising 17s. f.o.b., but there is not much avail- 
able for sale. Bunker coals are in rather slow request and 

rice has receded to 15s. 6d. The floods in this district on 
Baturda interfered with the working of collieries, especially in 
North-East. Durham. Itis proposed by the constituents of Sir 
Joseph W. Pease, Bart., M.P., in the Barnard Castle Division of 
Durham, to present him with his portrait in oils, and an illuminated 
address, Sir Joseph is one of the largest coal and iron masters in 
the North of England. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THERE has been very little doing this week in the vs ben 
warrant market. The demand for warrants, especially the 
early part of the week, was very poor, and there was a downward 
tendency in prices. Business was done in Scotch warrants from 
66s. 5d. to 6b. 10d. cash, and 66s. 74d. to 66s. one month. There 
was scarcely anything doing in the market in-Cleveland warrants, 
the price of this class of iron being too high to admit of its profit- 
able employment in the Scotch ironworks. Scotch iron is still 
available at a cheaper rate than Cleveland. The market for 
hematite warrants has shown very little animation, A few 
transactions have taken place in Cumberland warrants at 77s. 43d. 
cash, 76s. 9d. for delivery in ten days, and 77s. to 76s. 104d. for one 
month, 

Since last report one furnace which was making ordinary iron at 
the Summerlee Ironworks has been put out of blast. There is now 
a total of 80 furnaces in operation in Scotland, compared with 83 
at this time last year, and of these 38 are producing hematite, 36 
ordinary, and 6 iron, 
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The stock of pig iron in the warrant stores continues to be 
drawn u to a considerable extent, because consumers can obtain 
warrant iron at a cheaper rate than makers will supply them direct 
from the works. 

The prices of the special brands of makers’ iron have an easier 
tendency, and are in some cases 6d. to 1s. per ton lower than last 
week. Makers appear very reluctant to reduce therates, G.M.B. 
at Glasgow, No. 1, is quoted 67s. 6d.; No. 3, 67s. 3d.; Carnbroe, 
No. 1, 73s. 6d.; No. 3, 71s.; Clyde, No. 1, 82s.; No. 3, 72s.; Gart- 
sherrie and Calder, Nos. 1, 83s.; Nos. 3, 73s.; Summerlee, No. 1, 
85s.; No. 3, 72s. 6d.; Coltness, No. 1, which is very scarce, 87s.; 
No. 3, 73s.; Glengarnock at Ardrossan, No. 1, 81s.; No. 3, 71s.; 
Eglinton at Ardrossan or Troon, No. 1, 72s. 6d.; No. 3, 70s.; 
Dalmelli m at Ayr, No. 1, not quoted ; No. 3, 70s. 6d.; Shotts 
at Leith, No, 1, .; No. 3, 72s. 6d.; Carron at Grangemouth, 
No. 1, not quoted ; No. 3, 72s. per ton. 

The shipments of pig iron from Scottish ports in the week 
were 5259 tons, compared with 6304 tons in the correspon ing week 
of last year. There was despatched to Canada 550 tons, Holland 
689, Italy 286, Germany 269, France 230, Australia 160, Belgium 
and Russia 100 each, India 30, other countries 393, the coastwise 
shipments being 2455, against 2443 in the same week of 1899. 

he position of the finished iron and steel trades is by no means 
satisfactory. Prices of the different articles manufactured are all 
on the down grade, and yet it is with great difficulty in some 
departments that makers are able to secure orders. The steel rail 
trade, in which America is competing so keenly, does not interest 
this district, except indirectly ; that is to say, that only merchants 
and not manufacturers are participators in it. But in other 
branches competition is very keen. 

The Scotch steel makers have made a further reduction of 5s. 
per ton in the price of boiler plates. Ship plates are quoted 
£7 15s., and angles £7 12s. 6d. It is reported that German houses 
have been offering to deliver ship plates in Glasgow from 10s. to 
15s. per ton below the price quoted by Scotch makers, It would 
be interesting to know whether the plates in question are made of 
Thomas steel, or whether they are Siemens-Martin plates fitted 
to undergo the severe tests which Lloyd’s has invariably been in 
the habit of applying to plates of Scotch manufacture. There 
seems to be every disposition on the part of the home manufacturers 
to reduce prices as far as they can, so as to secure business, and 
there is a prospect that in this they will be materially assisted 
by cheaper fuel. 

There is still considerable doubt as to whether American com- 
petition in manufactured iron and steel in the home market can be 
ey. maintained. That it has in the last few months, however, 
attained some considerable proportions there can be no question. 
It is very difficult to obtain anything like full and accurate statis- 
tics regarding these imports, because they come largely in small 
driblets in the regular liners. A good deal of material is received 
in this way, of which little account has hitherto been taken. 
Figures have been brought together, however, showing that there 
has been imported into the Clyde from America during the period 
from June to October of this year, iron and steel goods amounting 
to over 21,000 tons. In this total is embraced 3590 tons of pig 
iron and it is worthy of notice that since the beginning of the 
year, the total exports of Scotch pigs to the United States have 
amounted to only 2436 tons. The rest of the 21,000 tons of 
imports is made up of steel slabs, blooms, and billets, to the 
amount of 10,000 tons ; manufactured steel, such as plates, bars, 
and angles, 5440 tons; and scrap, about 1650 tons. The future 
developments of this trade will, of course, be watched with keen 
interest. 

As has already been anticipated in this correspondence, three of 
the warships just ordered by Government have been placed with 
Glasgow at Yor ae one vessel each having been secured by the 
London and Glasgow Shipbuilding and Engineering Company, 
Beardmore and Co., and the Fairfield Shipbuilding and Engineer- 
ing Company. The money involved in these contracts is upwards 
of £2,000,000 sterling, and their reception at present has been 
very acceptable, for of late shipbuilding orders had been rather 
scarce, 

During the past month there have been launched from the Clyde 
shipyards twenty-three vessels, with a total tonnage of 40,806, 
compared with fifteen vessels, of 28,316 tons, in October, 1899. 
‘The launches of the ten months embrace 203 vessels, aggregating 

58,956 tons, compared with 197 vessels and 361,360 tons in the 
corresponding period of last year. It is estimated that, including 
the three warships already referred to, which have a gross tonnage 
of 29,400, the new work placed on the Clyde during October 
reaches 56,000 tons, and this compares with 70,000 tons in October 
of last year, 

There is a good business doing in the coal trade, compared with 
former years, but when we make a comparison with the busy parts 
of the present year, it is seen that there is a marked decrease. 
The exports have been gradually decreasing for several weeks, and 
the reduction in the past week, compared with the preceding week, 
amounts to 20,000 tons from the Scottish ports. The demand for 
household coal for home consumption has been very quiet, and the 
various classes of coal exported have been rather more difficult to 
sell. The price of splint coal has been reduced 1s. per ton, and is 
now quoted at 14s, for contracts to run during November. Shipping 
coals have been reduced 6d. at Fife ports, where the price now 
varies from 14s, to 16s. per ton. 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


One of the most startling announcements of the week is that 
the Bwilfa Colliery will declare a dividend of 90 per cent. for 
the half-year ending June. This will be a record dividend of 
180 per cent. per annum. Bwllfa is in the Aberdare Valley. 
This declaration of dividend on the ordinary shares follows the 
announcement of 12 per cent. on the preference stock. 

The contrast between the declaration of the Bwllfa and the 
majority of the Glamorgan and Monmouthshire colliery properties 
is all the more remarkable from the fact that many have been 
‘easing down” of late. This week D. Davis ordinary was 4 lower, 
and Internationals and Norths weaker. Business, mid-week, was 
done with Norths at 64, and Penrhiwkibers ordinary 94. Albion 
showed a rise of 3. 

It must be admitted that for some days steam coal has not been 
so firm as it was, Various causes may be assigned. Storms have 
delayed tonnage to a great extent, men have been working more 
regularly, and the output at several large collieries has been great, 
so that difficulty has been found in getting the requisite wagons 
to clear off accumulations. In a wide circuit I have noticed also 
crowded sidings. All this is indicative of the sluggish condition 
of things at present. Still, sound reasons for this are constantly 
heard, and on ’Change, Cardiff, this week a hopeful view was 
maintained. 

_One subject commented upon mid-week was the Admiralty 
circular just to hand with leading coalowners. The purport of 
this was a request to state the quantity of coal they could under- 
take to deliver at Cardiff, Barry, Swansea, Port Talbot, over next 
year, and the price — the delivery to be in monthly instal- 
ments, beginning with January, 1901, and ending December. 
Speculations as to prices are rife. The colliery owner states that a 
number of contracts have been concluded on a basis of 22s, 6d., cr 
in some cases 10s, better than contracts now running out. Wages 
are certain to go up. 

_. This circular has infused fresh spirit into business, especially as 
it is estimated by sound authorities that the requirement will 
total up something like one hundred thousand tons contracts on 
8th November. I full ne nel to see an improvement upon exist- 
ing quotations, though a glance will show that they have certainly 
been sliding down. Latest Cardiff prices are as follows :—Best 
steam, 21s. 6d. to 22s, 6d.; best seconds, 20s, to 2ls.; ordinaly 


seconds, from 19s.; drys, 19s. to 19s. 3d.;- best smalls, 12s, to 
12s, 6d.; seconds, 10s. 9d. to 11s. 3d.; inferior sorts, 9s. 6d. to 
10s, 6d.; best Monmouthshire, 21s. to 22s.; seconds, 18s. to 
18s. 6d. These for shipment at Cardiff. Best household, 24s. to 
25s.; No. 3 Rhondda, 19s. 6d. to 20s.; brush, 16s. 6d. to 17s.; 
small, 14s. to 15s.; No. 2 Rhondda, 17s. to 17s. 6d.; through and 
through, 14s. to 15s.; small, 9s. 6d. to 10s. 

Pitwood, which has been drooping, is getting distinctly better, 
and quotations are firm this week at 21s. to 22s. 

Patent fuel is much about the same, though sharing slightly 
with the lessened prices of coal. Quotations, Cardiff, this wee 
were from 21s. to 23s.; coke is also not quite so firm, foreign 
requirements not being so brisk. The est shipment of the 
week was 750 tons to Huelva; the largest shipments of fuel were 
2000 tons to Vera Cruz and 2500 tons to Tarragona ; France con- 
tinues a good buyer. In patent fuel Swansea retains a strong 
lead ; shipments last week were over 16,000 tons. A notable 
announcement of the week has been that of a new fuel company 
at Swansea, the Agglament, Limited. The promoters are leading 
Swansea capitalists, and M. Jules Mesnier, Paris. An object of 
the promotion is to acquire certain inventions relating to patent 
fuel. Swansea coal trade is fairly buoyant ; shipments last week 
were 47,000 tons, France continuing a strong buyer, and Italy, 
Spain, and Germany figuring for large cargoes. - 

Newport has continued to exhibit larger coal clearances. I 

uote a few of the week :—3700 tons to Algiers, 3300 tons to 
arseilles, 2450 tons to Monte Video, and 2400 tons to Antwerp. 

Cardiff shipments of the week continue in keeping with demand 
at foreign stations and the requirements of transport service. On 
the 30th nearly 10,000 tons went to Cape Town, and large cargoes 
to Malta and Port Said. 

In the matter of Swansea coal prices best anthracite still remains 
the highest figure in the district. Latest coal quotations at Swan- 
sea this week were as follows :—Anthracite, finest hand picked, 
27s. 6d. to 283.; seconds, 24s. to 25s.; best large, 22s. to 23s.; red 
vein, 18s, to 18s. 6d.; rubbly culm, 11s. 6d. to 11s. 9d. 

Steam coals, 21s. to 21s, 6d.; seconds, 19s. to 20s.; bunkers, 15s. 
to 16s.; small, 10s. to 12s. House coals: No, 2 Rhondda, 17s. to 
17s. 6d.; through, 14s. to 14s. 6d.; small, 11s. 6d. to 12s, 6d. 

Patent fuel, 20s. 6d. to 21s. 6d. Coke, furnace, 28s. to 30s.; 
best foundry, 40s. to 42s. Cardiff prices coke are—Furnace, 
31s. to 32s.; foundry, 34s. to 35s.; and special foundry, 38s. 
to 40s. 

The surmise expressed in these columns, that the prosperity 
of the iron and steel trades had seen its highest point, and that 
a quiet decline was probable, appears to find support in the fact 
of falling prices. In some districts a condition approaching a lull 
is experienced. At some of the large Bessemer works on the 
hills this is apparent. Managers state that orders are fairly 
plentiful, but business is not such as to cause anything like marked 
activity in various branches, such as the mills, plate, and bar, and 
that the latter is affected by the American bar shipments coming 
in weekly is clear. 

Steel smelting in the Swansea valley is distinctly slack. It is 
suggested by a competent authority, referring to the American 
competition, that as there is a demand for other sections of steel 
bars besides those for tin-plate, it would be advisable to alter most 
of the rolling plant now in use for tin-bar, and utilise for the pro- 
duction of rounds, squares, and other sections and sizes of mer- 
chant bars. It is estimated that one-half of the steel smelting 
furnaces in the valley are idle owing to lack of orders. Tin-plates 
are in moderate demand. -At present, fifty-two less mills are 
working than was the case one year ago. The general condition 
and prospects were i debated upon this week at the quarterly 
meeting of the South Wales Tin-plate Manufacturers’ Asso- 
ciation, held in Swansea on Tuesday, Mr. Byas presiding. Kefer- 
ring to the extent of make in the whole of the works, the general 
opinion appeared to be in favour of unrestricted output, but it 
was admitted that nothing could be done unless the men’s union 
saw eye to eye with the employers. The contention of employers 
is that it is no use establishing the latest machinery if no benefit 
is to be obtained in the matter of increased make, and the action 
of the men in limiting the output is adversely criticised. The 
result of the meeting, I learn, was that a committee was named to 
confer with the men’s representatives. 

The shipments of tin-plates last week were 71,519 boxes ; receipts 
from works, 61,052 boxes. Total now in stock, 139,882 boxes. 

Russia continues a large customer. Last week 2100 tons went 
to Batoum for the oil trade. Makers are looking for probable re- 
ductions in coke and ore as likely to give relief in the iron, steel, 
and tin-plate trades. Some of the Swansea makers imported 
largely of ore last week, Wright, Butler, and Co, receiving in one 
cargo 2050 tons. 

Cargoes came in from Carthagena, Santander, and Bilbao. 
Swansea imported 3000 tons ore, nearly a thousand tons steel 
scrap, 530 tons pig iron, chiefly from Millom, and 475 tons steel 
bars from America. Pyle and Blaina received 3450 tons man- 
ganiferous ore. The exports of the week included a quantity of 
iron rolls for Holland despatched from Cardiff, and 400 tons steel 
angles from Newport to Belfast. 

The latest iron and steel quotations, Swansea, are as follows :— 
Glasgow pig iron warrants, 66s. 44d. cash; hematite warrants, 
77s. 6d. for mixed numbers; Welsh bars, £8 15s. to £8 17s. 6d.; 
sheet iron, £8 17s. 6d. to £9; steel the same; steel rails, heavy, 
£6 lis. to £7; light, £8 to £8 15s.; B and Si bars 
nominal, 

Tin-plates: Bessemer steel cokes, 14s. to 14s. 8d.; Siemens, 
14s, 3d. to 14s, 6d.; ternes, 27s. 6d. to 29s. 6d.; best charcoal, 
14s. 6d. to 15s. 6d.; big sheets for galvanising, finished black plate, 
nominal. Block tin is at £123 to £124 5s, Spelter, 

7s. Sd. 

Copper: Chili bars, £72 7s. 6d. to £73. Lead, £17 17s. 6d. 

Several tin-plate works are to be sold by auction in November. 
One of these is Llwydarth, near Maesteg, another Abertillery, and 
a third the Waterloo, near Machen. The two last named are in 
the Newport district. 

It has been decided to apply for electrical powers for Pontypridd, 
and a movement is on foot for a light railway or electrical tram- 
way in the Rhondda Valley. 

e marine engineers, Bristol Channel, had their annual gather- 
ing at Cardiff this week, when Mr. Morel, Mr. Gunn, and others 
spoke with a good deal of force upon the good results of the 
society, and the trade development of the mineral districts, 
Mr. Archibald Hood, referring to the labours of the marine 
engineers, said that they made 1 1b, of coal do more than 2 Ib. had 
done before. 

A serious casualty occurred in one of the colliery levels at 
Cymmer last week, where 100 men were working. The place 
became suddenly flooded by an inrush of water, and four, if not 
five, lives were sacrificed. This recalls the greater one of Tynewydd, 
which was followed by almost national help and awards for valour, 
the Lord Mayor of London coming down in person to distribute ; 
and by the later fatality at Abernant, which entailed a costly law 
suit. 

Public attention is being directed to the insanitary condition of 
certain places in Monmouthshire, and great drainage schemes are 
likely. One for the Western Valley is fairly decided upon that is 
expected to entail a cost of £180,000. 5 


NOTES FROM GERMANY. 


(From our own Correspondent.) 

THERE is very little business of importance transacted on the 
iron market over here, and the position of both the Silesian and 
the Rhenish-Westphalian iron industry remains dull and, on the 
whole, unfavourable. Competition for all sorts of iron and steel is 
very keen, and the continual shrinkage in home and in foreign 


contracts leaves r quantities to be disposed of at the works 
than is desirable. e condition of prices has, consequently, been 
rather weak. At a meeting of the hoop-mill convention, which 
took place a short time ago, it was to maintain the former 
price of M.195 p.t.; but offers are known to have been made by 
dealers at prices considerably below the list quotation, and 
some mills are also reported to have been willing to take less 
than what is officially quoted. Rumours are current to the 
effect that a fair amount of fresh work is likely to come 
to the rolling mills soon, owing to an improvement in 
foreign demand; in some departments a slightly better tone was 
already felt last week, and orders, though still of small weight, 
have been increasing in number. The tube convention Kien 
according to the Ithenish-Westphalian Gazette, resolved, on a 
change in quotations, raising those of the best sorts, for which - 
American competition need not be feared, while the prices for 
heavier sorts have been reduced. The South German rolling mill 
convention have last week reduced their basis price to M. 165 p.t., 
against M. 175 et that was quoted before, thus bringing their 
quotations on a level with those of the other German syndicates. 

The production of pig iron in Germany, including Luxemburg, 
was for September of present year 709,200 t., of which 134,912 t. 
were forge pig and spiegeleisen, 41,299 t. Bessemer, 412,800 t. basic, 
and 120,189 t. foundry pig. Output in August of present year was 
722,244 t.; in Prascrans fa last year 661,068 t. were produced. From 
January Ist to September 36th of present year 6,178,214 t. were 
produced, against 6,028,577 t. for the same period the year before. 

Of the coal trade in Germany most favourable accounts continue 
to be given, prices as well as demand showing increasing strength 
and briskness. In Rheinland-Westphalia the rise in output during 
the first two weeks of October was fairly strong, 2,094,680 t. hav- 
ing been produced, against 1,779,820 +t. for the same period last 
year ; in the Saar district deliveries in coal from the 1st to 15th of 
October were 322,560t., against 274,840 t., and in Silesia 766,490 t., 
against 686,890 t. last year. 

Quietness is again prevailing in all departments of the Austro- 
Hungarian iron market ; consumers expect a further reduction in 
price to be the result of the petty quarrels regarding the gre | 
of the iron convention, and they therefore hold bac’ 
their orders more than ever. Figures now available show 
inland consumption in iron and steel, during the first three 
quarters of present year, to have slightly decreased, over 
last year ; in merchant iron, 1,881,000 q. were consumed, against 
1,887,000 q.; in girders, 661,000 q., against 778,000 q.; in heavy 
plates, 231,000 q., against 268,000 q.; in rails and general railway 
material, 608,000 q., against 882,000 q.; total consumption being 
3,381,000 q., against.3,815,000 t. Export, during the period above 
mentioned, shows, on the other hand, a slight improvement, having 
increased from 325,000 q. to 439,000 q. 

From all the coal-producing districts of pate See very 
good accounts comein. The scarcity in supplies that was becoming 
a calamity has been less keenly felt of late, and consumers find it 
much easier to have their orders accepted. Prices are naturally 
still as firm as ever, but many think that they have now touched 
the highest point, and that a falling off in demand would in all 
probability lead to a downward tendency in prices very scon. 

Tron and steel are in quiet demand in Belgium, the position of 
the market having remained entirely the same as before, 

Owing to the high prices Which the Belgian coalowners are firmly 
maintaining for inland consumption, several Belgian ironworks. 
have been compelled to restrict their operations, and their demand 
for coal has consequently been but small Now the coalowners of 
the Mons district have been selling their surplus abroad, and a 
fair business was done in Belgian coal to the North of France. In 
most instances, however, a reduction of 3f. to 4f. p.t. had to be 
granted. As the French iron industry is, like all other iron trades, 
showing undeniable symptoms of weakness, stocks, after a while, 
are likely to increase at the French collieries, and then prices will 
go down rapidly. Belgian export in coal to France during Sep- 
tember of present year was 15,452 wagons, against 8743 wagons 
for the same month last year. During the same month 
only eight wagons of coal have been sent from France to 
Belgium, against 110 wagons for the same month in previous 
year. Some of the largest Belgian a Cockerill, 
Baume, La Croyére, and several others—are said to have tried 
German coal with a most satisfactory result, the quality of the 
coal being superior to the Belgian coal, and further orders are 
reported to have been placed with German coalowners, at 17°50f. 
p.t. As the freight per steamer is 3°75f. p.t., the price for 
German coal would be about 21°25f. p.t. free at works, which is 
less than the same quality of Belgian coal would cost, 

The Russian Government has abolished all the specially-reduced 
export tariffs for the delivery of pit coal from the Douez district, 
in consequence of the increasing scarcity in coal, and of the 
henna advance in the prices for all mining articles. An order 
has likewise been issued according to which all the measures for 
nC the export of coal on the Vienna- Warsaw line are to be 
abolished, 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 25th, ~ 


THE steel rail mongers are surprised and disappointed at the 
hesitancy displayed by the railroad companies in their relutance 
to order steel rails at 26 dols., which the Carnegie Company can 
manufacture at 13 dols. or less, and the other companies at 16 dols, 
or less, The Pennsylvania Company’s order for 150,000 tons was 
made under conditicns which will make its rails cost very little 
more than 20 dols, The entire steel industry is on a sandy founda- 
tion as to prices, because ore is held at 5.50 dols. per ton, which 
can in most cases be sold at a good profit at 2.00 dols, to 2.50. 
That disparity must be eliminated before the consumers of steel 
will feel that prices are on a safe and permanent basis. That it 
will be effected is not quite sure, considering the monopolistic con- 
trol exercised over the Lake ore region. The wisdom or the possi- 
bility of building a railroad rail mill has been considered in a way, 
but has not taken shape. The railway managers are deeply dis- 
contented at the situation, but they must have rails, and the ques- 
tion of building rail mills or of buying one of the existing mills 
and Lins. | its capacity will bear delay. The railroad 
managers, in whatever they will do, will take a long look ahead. 
There are signs of reviving activity in the steel market in all cities 
throughout the country. Quite a number of large manufacturing 
plants are projected, and a score or more of plants, the cheapest 
costing one million dollars, will soon be completed. Crude steel 
gave signs of advancing in price at Pittsburgh last week, but 
there is no certainty as to what it will do, With ore selling at 
double its value the trade does not seem contented. There has 
been a general fall in prices. Tin-plates declined 24 per cent. 
Since January Ist refined petroleum, 21 per cent.; window glass, 
pol cent.; Bessemer iron, 46 per cent.; lumber, 14. ‘arm 
products have advanced. 

It is not certain just now that the lowest level of prices has been 
reached. A great deal of business has been held back because of 
declining prices, and the coming of such a demand would naturall 
check further depression. Ocean freight rates have begun to fall, 
and considerable tonnage has accumulated along the Atlantic 
coast. Vessels are now being chartered for December loading at 
3s. 6d. There is a great scarcity of shipping on the Pacific coast, 
especially coal carriers for the European trade. 

The general commercial outlook is good, and with prices much 
lower, and currency as abundant as thecountry’s needs require, there 
are prospects for a multitude of new enterprises that will absorb 
capital with most remunerative results. The banking interests 
here will make as light requests for gold from England as they can 
get along with. traordinary measures are being taken to 
arrange gold mining in Alaska, 
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ber 27th at the Westminster 
Hotel, the retiring chairman, Mr. Basil 
H, Joy, presiding. There was a ss attendance 
of the members. After the usual preliminary 
business, the Council’s report on the work of the 

year was presented and adopted. It stated 
ot the net increase in membership had been 

thirty, the membership roll now numbering close 
on six hundred. M. Gustave Canet, of Paris, 
and Professor W. E. Dalby, of London, had been 
elected honorary members. The Institution 
premium for the best papér read by members 
during the session been awarded to Mr. 
E. W. Porter, Assoc., M. Inst. C.E., for his paper 
on “ A Comparison of Railway Bridge Structures 
of Moderate Dimensions, and of Methods of 
Determining their Working Loads.” Seven 
meetings had been held, and eleven visits paid 
to works, a, from the visits arranged in con- 

nection with the summer meeting at Newcastle- 

upon-Tyne and Sunderland. Reference was also 
made in the report to the fifteenth anniversary 
dinner, and to the conversazione. The Institu- 
tion n represented at the receptions +“ 
last June by the Société des Ingénieurs Civils 
France in connection with the Paris Tahititicn 
A list of donations to the library was appended 
followed by a copy of the accounts. From the 
latter it was noticed that the office fund, which 
has been in existence for several years, makes 
but slow progress. It was started with the 
object of providing the means for opening an 
office and reading-room, but it wo appear 
that some substantial contributions are needed 
before this can be carried into effect. This 
matter was subsequently discussed at the meet- 
ing very fea is to receive special considera- 
tion by the Council. The scrutineers reported 
the election of the following new officers and 
members of Council :— Chairman, Mr. Percival 
Marshall ; Mr. Ernest King ; hon. 
librarian,” Mr. Lewis Rugg; hon. auditors, 
Messrs, Adam Hunter and A. W. Marshall; 
secretary, Mr. W. T. oe Members of Council, 
Messrs. Louis F, Awde. Rushworth Becton, 
H. Norman Gray, and we G. Wernham ; Messrs. 
W. B. Keen and Co. were re-elected chartered 
accountants. A hearty vote of thanks was 
accorded the retiring officers and Council, and 
was acknowledged by. Mr. Joy, who inducted his 
successor into the chair. The proceedings closed 
with the announcement of the visit on Novem- 
ber 3rd to the Millbank-street Station of the 
London Hydraulic Power Su upply Company, and 
of the inaugural meeting of the new session, 
when Sir Lowthian Bell, Bart., F.R.S., would 
deliver the presidential address. 


LAUNCHES AND TRIAL TRIPS. 


PECINE, steel screw y steamer ; built by, bin 4 
Taylor, and Co.; to the order of, Luigi Cosa lic 
Esq., of Fiume ; dimensions, 299ft., 43ft., and 
21ft. 3in., moulded ; ; engines, triple-expansion, 
2lin., 35in., and 57in., by 39in. stroke, pressure 
1601b. ; constructed by, Sir C. Furness, Westgarth, 
and Co., Limited ; launch, 25th October. 

Wartsvre ; built by, Wigham, Richardson, 
and Co., Limited ; to the order of, The Deutsche 
Dampfschiff - fahrts Gesellschaft Hansa, of 
Bremen ; dimensions, 380ft. by 494ft.; 


= druple - -expansion, four cranks; trial trip, 
tober 25th ; 124 knots. 
CasTANO, steel screw steamer; built by, Sir 


Raylton Dixon and Co., Limited ; to the oi er of, 
John Glynn and Son, Liverpool ; dimensions, 
364ft., 47ft. 8in., and 30ft., moulded ; to carry, 
6300 tons deadweight, 10, 060 tons measurement ; : 
engines, triple-expansion, oon? 40in., and 68in., 
by 48in. stroke, — 1901b.; constructed by, 
Sir C. Furness, Westgarth, and Co.; trial trip, 
29th October. 

INCHMARLO, steel screw steamer ; built by, Wm. 
Gray and Co.,. Limited ; to the order of, Hamilton, 
Fraser, and Co., of Liverpool ; dimensions, 360ft., 
48ft., and 29ft.; to carry, 6100 tons deadweight 
on zit draught ; engines, Mudd’s patent quad- 

le- expansion five-crank engines, pressure 
56F Ibs: on a continuous run from Hartlepool to 
Dover, which was performed in 24 hours in the 
face of a strong head wind, coal consumption 
1 Ib. indicated horse- “power, superheated 
50 to 70 degrees used ; trial trip, 29th 

114 knots, 

ERIK II., steel screw steamer; built by, Wm. 


Gra y Co., Limited ; to the ‘order of, L. H. 
Carl, nhagen ; dimensions, 290ft.., 40ft., 
and "abt. in.; engines, triple-expansion, 2lin., 


33in., 56in., by 36in. stroke, pressure 160 Ib.; con- 
structed by, Central Marine Engineering Works ; 
trial trip, October 29th ; 11 knots. 


CATALOGUES. 


John Spencer, Limited, Wednesbury.—Trade 
price list of wrought iron gas, steam, and water 
and fittings, 

nd Rolling Mills Company, Limited, 
sheila .—This is an illustrated price list of steel 
sheets, plates, bars of various sections, band 
steel, ‘hook steel strip, rods, and wires, There 
are two useful tables on the weights of steel 
sheets and circular steel plates, compiled by Mr. 
James Swanne. 

John Brown and Co., Limited, Sheffield.— 
Illustrated booklet describing the Ellis and Eaves 
(patent) system of induced —— with analyses 
of tests and names of ships and land installations 
in which the system has been applied. To engi- 
neers interested in this subject the pamphlet will 
be found most useful. 


TRADE AND BusINEss ANNOUNCEMENT.—The 
Blast Furnace Power Syndicate, Limited, notify 
the removal of their City offices to Basildon 
House, 7 to 11, Moorgate-street, London, E.C., 
but the 18, Great department will still be con- 
ducted at 29, Great George-street, Westminster, 


on, 8. 


Application for Letters Patent. 


name ani ress communicating party are 
printed in italics. . 


18th October, 1900. 


Carious TeerH, H. W. H. Bauer- 

m r, 

18,550. Moror Cycirs, G. Gibson and J. Ridley, 
Birkenhead. 

18,551. Horse Co.iars, W. L. Best and H. Carr, Wed- 
nesbury. 

18,55: 


London. 
18, en Pap or Appiianceg, C. E. Cramp, 
18,554. MANUFACTURE of Mxss Tins, H. W. Ludlow, 
Birmingham. 


18,555. WaRpIne Macutnes, W. E. Hill and J. Tomlin- 
son, ax. 
— 556. MANUFACTURE of Saccuarin, F. W. Passmore, 


London. 
Arresters, H. Oppenheimer, 
18,558. ‘Aveanatus for Supportine BLackBoarps, G. H. 
Mockler, Wigan. 
Lame Extinovisner, 8. Green, Tunstall, 
8 
18,560. A Packinc Case foe Bicycies, J. Nolan, 
T. A. Dillon, 
n. 
18,562. Ceematorium SHELL, R. P. Maw, Hcrnsea, 
Yorks. 
Sunken Vessets, G. Ashton, West 


cs. 
18,564. Winpows of CarriacEs, J. Darling, G 
18, 565. the Suppty of Watsr, W. 
son, 
18,566. Brick Kins, J. Tovey and J. Marsh, Bristol 
18,567. Gas Coox1ne Stoves, 8S. Simpson, Exeter. 
18,608. for Stair-Rops, C. Showell, Bir- 
mingham. 
18, —_ Pygvumatic Tirgs, C. T. B. Sangster, Birming- 


18,570. Epozs of Tire Covers, J. Jelley, 
ventry. 

18,571. Construction of Locks, C. R. Heckfurd, 
Wolverhampton. 

> Paps for Herts of Boots, D. A. Berry, Man- 

18,573. for Skirts, A. Nicholson and J. Hall, 
Manchester. 

18.574. Watcn Hotpers for J. H. Henderson, 


Gla:gow. 
— Heap for Civuss, D. I. Urquhart, 


gow. 
18,576. Jorn1ne Raixs, F. B. Crabtree and F. Ashton, 
Manchester. 
18,577. PREPAYMENT Gas Meters, W. W. Marland and 
E. Large, Manchester. 
18,578. LappErRs, H Holmes, Bradford. 
18, 579. Fiixs, L. M. Stewart, Bradford. 
18,580. Guipg for SHIPs, R. Risk, 
18, 581. Stgam Stop Vatvss, A. Mackie, 
18,582. Szwinc Macuings, G. and A. E. Worsley, and 
, sen., Manchester. 
18, 588. APPARATUS for SPREADING Liquins, G. E. Ridg- 
way, Manchester. 
18,584, Barpinc for Drivinc Macuinery, J. Row- 
bottom, Manchester. 
18,585. PHOTOGRAPHIC PrRinTING Frames, J. and A. 
Wilkinson, Manchester. 
18,586. Stays for Frre-Boxes, F. W. Stroudley, Man- 
chester. 
ACETYLENE GENERATORS, E. L. Levetus, 
eeds, 
18,588, SELF-BINDING REAPING Macurngs, W. D. Brown, 


asHine of of Paper, F. G. Notley, 


Dublin. 
18,561. Mopg of Dryine Peat, &c., 
Dubli 


Glasgow. 
18,589. Kwirtinc Macuinss, T, A. Battersby, Hey- 
18,500, Wane for T Cars, B. J. Mal 
. WHEELS for TRAMWAY one’ 
Edinbu 
18,591. 


mdon. 
18,592. Scorinc in the Game of Goxr, T. B. Heyworth, 
Manchester. 
18,598. CarBon Sueets, H. D. Fitzpatrick.—(F. A. 
Bartelmez, Onited States.) 
18,594. Carson Sueets, H. D. Fitzpatrick.—(F. A. 
Bartelmez, United States.) 
18,595. of Two-wHEELED E. King, 


Macuines, P. P. Craven, 


mdon. 
18,596. Device for Srrarsine, C. H. Berry, Man- 
chester. 
18,597. Vatve Governor, J. Anderson, Newcastle-on- 
ie. 
Wiypine Wire on Bossins, C. Felsing, jun., 
ndon. 
18,599. Pneumatic Drop Hammers, M. A. Yeakley, 
mdon. 
Pygumatic Drop Hammers, M. A. Yeakley, 
ndon. 
~—_— Compression Pomp, &c., M. A. Yeakley, 
mdon. 
18,602. MovaBLE Gas M. Nelson, London. 
Hanpies for WALKING Sricks, P. J. Catt, 


don. 
18,604. 


for Raitway Rats, C. Smith, 
London. 
ImiraTion Pitz Fasrics, H. Markus, Man- 
ches! 


Horsgsnogs, N. J. Farmiloe, Bir- 


18, La Tin, J. Cartwright and G. B. Underhill, Bir- 
min, 
18,608. TRAVELLING Bags, Z. Baar, London. 

18,609. MARKING and SETTING-oUT Woop, W. Osment, 


ndon. 
18,610. SaticyLic E. Tiiuber, London. 
18,611. ENGINE NOMISER, C. J. McCarthy, New- 
port-on-Tay, Scotland. 
yo Eyr-ciasszs, 8. L. Goldman and The Columbia 
tical and Camera Company, London. 
18,61 Exrxecrric Current Rectirizr, The British 
Houston C Limited D. Lunt, 
States.) 
614. Enp-pLtay Devices, The British Thomson- 
Company, Limited.—(H. Geisenhoner, United 


18, LECTRIC Biow-outs, The British Thomson- 
Company, Limited.—(Z. M. Hewlett, United 


18, 
Be Company, Li 


18,617. Etxcrric Circurr Breaker British 
‘Thomson-Houston Company, Limited. M. Hew- 
lett, United States.) 

18, 618. MzasvRING Instruments, The British Thom- 
son-Houston Company, Limited.—(L. 7. Robinson, 
United States.) 

18, po Motor, C. Aghabeyan, 


18,620. Bortzr Furnacgs, R. G. F 
18,621. PRopucING ACETYLENE B. Holiib ‘and P. 


voracek, London. 
— Process for Makino Giucosg, L. C. A. Calmette, 
on. 
18,623. Articies, O. Imray.—(H. Koegel, 


German 
18,624, for Woot, O. Imray. — (Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 
18,625. Permutation Vices, J. Long, London. 
Borrte Stop! 


— GUARANTEE PPERS, C. Matheret, 


LECTRIC British Thomson- 
—(F. B. Case, United 


18,681. the Purtinc on and TAKING 

of Boots, E. Meyer, London. 

18,682, CoLourinc TRANSFER SHEETS, 
The Potters Decorative Supply Company, Limited. 
—(H. Michaud, France. 

— INDICATOR - DIAGRAM Diviver, 8. Withers, 


don. 
Tirgs, A. Genairon and E. Poyon, 
8,685. ELastic for of C. G. 
a kes, London. 
18,636, Lirg-savinc Equipment, G. Humberger and G. 
A. Stelzer, London. 
18,687. TaLKIne Macuiyes, G. W. Gomber, London. 
18, 633, TaIL-END BEarRinG and Sturrina-sox, G. T. 
Perry, London. 
18,689. Game Boarps, E. T. Burrowes, London 
18,640. Screw Sroprzrs for Borries, R. Robinson, 


London. 
18,641. Fore Carriaces for Moron Cars, W. P. 
Thompson.—(B. Cantono, Italy. 
18,642. Low-pREssuRE INCANDESCENT LicHTINe, P. G. 
de Schodt, London. 
18,643, SINGLE-CYLINDER Compounp Compressors, T. 


Gran’ \verpool, 
ce for Game of Goxr, W. L. Milligan, 
18,645. 


LECTRIC Fcrnaces, A. Parker, Manchester. 
Garments, I. Kriegsfeld, Man- 
ester. 
18,647. Wirz Heaxps for Looms, V. Mackie, Man- 
d Seaminc M. 
PINNING an NG MACHINE, mapey, 
Birmingham. 


18,649, Tuses of Leap, H. Edmunds, London. 

18,650. TYPE-MAKING Neotype Machine 
Syndicate, Limited, and Smith, London. 

18,651. GARMENT SUSPENDERS, M. Guttmann, London. 

18, 652, Steam Traps, F. L. Bickel, London. 

18,653. Fasteninac Devices for Wixpow Sasues, A. 
Stevens, London. 

18,654. Stoppers for Botries, A. Stevens, London. 

Ps EvENTING CoLLisions on Raitway Lryzs, L. 

achet, ion. 
18,656. Commutator Hotpers, H. Bishop, 


mdon. 
18,657. for Curtine Fasrics, A. Weyertaann, 


8,658. 3 TRANSMISSION, P. de Chim- 
Lo 
18, Pump Ggar, E. Howl and B. H. Wright, 
ndon. 
18,660. Brake Apparatus, J. Georgoff, London. 


19th October, 1900. 


18,661. WirELEss 8. G. Brown, London. 
18, Print WasHER, A. van Hoorn, 


idham. 
18,663. Guipinc Apparatus for VEHICLES, H. Heatly 
and W. Hunt, Bothwell, N.B. 
18,664, Heap COLLAR, G. E. Dean and H. E. Gledhill, 


18, ane Paper Box-MaKino Macuinery, J. F. Phillips, 
don. 
18,666. CoupLines, W. and T. D. Bayliff and B. 
Draper, Liverpool. 
18,667. STaRTING Enotngs, A. B. Brown, Glasgow. 
18, 668, STRAIGHT Epox, J. R. Nesbitt, Edinburgh. 
18,669. Roastina Compounpbs, J. W. Hinchley, 


mdon 

be Rauwar Siena, E. W. Prosser and A. Briggs, 
t 

bay Buckie for Fastznina Baos, R. W. Haigh, 


18,672. Potato Diccrr, W. Glover, Skel- 
mersdale, Lancs. 

18,673. ReGisTeRING Taps, A. Welsh, 

18,674. GENERATING Gas, D. C. Beggs and "Fielding, 
Manchester. 

18,675. PowperR Receptacies, H. C. Biette and A, 
Crerar, London. 

18,676, CycLE BRAKE, T. W. Bowen and J. C. Rollinson, 


dderminster. 
18,677. for Nuts, T. M. Anderson, 


Manches 
18,678. og for SHapina Botts, T. M. Anderson, 
Manches' 
VaLvEs and VaLvE-cHEstTs, D. Cockburn, 


18,680. “Prat Apparatus, G. T. Zohrab, 
18,681, H. Simpson and R. Thomlinson, 


Live 
OSTAL Wraprers or Lasers, G. 8. Hunter, 
Live iverpoo! 
Conpenser for Motor Cars, T. H. Brough, 
London. 
18,684. Motors, M. Bergeron, London. 
18,086, WHEEL-CUTTING MACHINES, J. W. Darling, 


18, Fursirurg, J. Sharp, Bournemouth 


18,687. Turust for Enornes, J. and 
J. Norminton, T. E. Ridal, and J. Sharp, Great 
Grimsby. 

18,688. HorsksHok, J. Lage Southsea. 

18,689. Mask, M. Galley, 

18, ForMING a Lens, R. W. Cater, 

ndon. 

18,691. ag B. Wilson, London. 

18,692. Lock Nuts, J. B. Wilson, London. 

18,698, Surrace RovcuHenina Devices, T. W. H. Biddle 
and F. D. Gray, London. 

18,694. Roastinc Cuxstnuts, &c., L. Iredell, London. 

18,695. GRILLING Stoves, E. éc Bass.—(La La Compagnie 
G 'e des Fourneaux Modernes, 

18. PaInTED Worx to be H. 
B Croydon. 

18,697. Boarp for C. Bateman, 
London. 

18,698. Rerractory Buitpinc R. J. Fris- 
well, London. 

18, 699. ACETYLEN Ee Generators, C. Kuhn, London. 

18 700. Wasuino Boarps, A. Herster, London. 

18,701. Cuan for StretcHine Macuinegs, A. G. Bloxam 
P. Baumwoll Industrie-Gesellschaft, 
German 

18,70. Frre-aras, F. Neuber, J. Tambour, 

and C. Colbert, 

18,708. with Liqugriep Gaszs, A. 


Grauaug, London. 
‘ACHINERY for CoMBING W. Watson, 


18,705. TyPEWRITING Macuives, H. H. Lake.—(2. 
Horstmann, Germany.) 
— ELECTRICALLY-HEATED Irons, J. Hayem, 
18,707. MICRO-TELEPHONIC Apparatus, H. H. Lake.— 
The Telephon- Actiengesellschaft vorm. 


liner, German 
18,708. H. H. J. Salmon, J. Capper, 
and J. Deaville, Manch 
18,709. Stoppers for Borries, M. G. Kruse, London. 
18,710. Brake Lock for Rartways, A. Mein, 


mdon. 
18,711. TREATING Neepigs, W. P. Thompson.—(/. 
Funken, Germany.) 
18,712. Ports for Raitways, W. P. Thompson.—{ The 


18,714. Rorary LiTHOORAPHIC ACH E. 
‘tudor, H. Grimshaw, and R. B. Furnival, Man- 


sane" OrNAMENTS for Bepsreaps, W. H. Talbot, Bir- 
mingham. 


mdon. 
18,720. Hanp Irons, A. J. Boult.—(S. Demoulin, .. 
Belgium. 
18,721. Sprincs for Roap Veutcies, W. H. Wakfer, - 
London. 
18,722. AuTomMATIC Sack-FILLING J. Hole, 
Eastbourne. 


18,723. Firg-arms, G. R, Cawley.—(Alexander Inglich ' 
Robertson Glaafurd, India.) 
18,724. Seccrina Hatcuways, &c., E. C. Cusack, 


ndon. 
18,725, SEPARATING GARLIC from Gray, A. 8, Davis, 


18,726. CoLountNne Matrrers, B. Willcox.—(The Badische 
Anilin and Soda Fubrik, Germany.) 
18,727. Sappizs, C. Brandt, London. 
18,728. Motors, J. and P. Cornu, London. 
18,729. GenzRaTine Execrricity, J. G. Lemon and G. 
Pirie, London. ea; 
18,730. Drittinc Macuines, B. W. Ritso.—(J. Newey, 
Cape of Good Hope.) 
18,781. Fricrron Ggarine, W. Seck, London. 
18, 7732. J. C. Engels, London. 


20th October, 1900, 
Wrencuss, D. 8. Garman, Kingston-on - 


mes, 
18,734. Knapsack Equipments, W. K. Hampshire, 


London. 
18,735. Button Fasteners, T. Stanley, Birmingham. 
18,786. Mirre Cramps, R. H. Griffin, Dublin. 


Enarnes, W. Philbrow, 
ie Eee J. W. Horsfall, W. H. Heathcote, and J. 
of Boots, W. P. Brough, 

Pur Licuter for Street Lamps, R. H. Smith, 


18,741. Tramways and J. John- 


ston, 
18,742. Exectric Lamp Hoxpers, C. T. Briscoe, 
Halifax. 
— Guarps for Tramways, 8, Wilson, Stockton-on- 
‘ees. 
18,744. Paprgr Baos, F. W. Chappell and H. J. Conway, 
Bristol. 


18,745. Morticina Macutnes, A. D. Brown, Bristol. 
18,746. Prorgectors for Tramcars, J. Whitehead, Bir- 


mingham. 
18,747. Meters for Water, B. 8. and H. F. Froctor, 
ford-on-Avon. 

18,748. TasskL Corp for UmBretuias, J. Rigby, Man- 
chester. 

18,749. WATER-SPRINKLING Device for CLOTHES, A. 
Johnston, Glasgow. 

18,750. Enoine Crank E., T. H., 

and L. Gardner, Manchester. 
18,751. Mute for Winp Instruments, A. J. Phillips, 


ndon. 
18,752. CLEARING amen G. H. Smith and J. E. 
Holden, Stock i 
18,758. Boors an Suokrs, A. Slater, Manchester. 
18,754. CoLourtna Martrers, I. Levinstein, C. Mens- 
ching, and Levinstein, Limited, Manchester. 
18,755. Steam Packrnos, C. H. Berry, Manchester. 
18, 756. New Azo CoLourina Matrers, I. Levinstein, 
C. Mensching, and Levinstein, Limited, Man- 


chester. 

18,757. Sarety Devices for the of 
Evectric Cars, C. R. Bellamy, W. J. Turner, and 
D. R. W. Hardman, 

AvTOMATIC FOLDING CLutcH, A. Newton, 


18, 750. yo Pots, B. Schroer, London, 
18,760. Piz Disnxs, E. T. Langley, London. 
18, 761. ALIMENTARY Susstances, E. D. Bell, London. 
18, 762. WIRELESS TELEGRAPHY, S. G. Brown, London, 
18, 768. FuLtine L. P. Hemmer, ‘London. 
18,764. Sop-MoTIon ‘Devices for MILLINc MACHINES, 
. Hemmer, London. 
18, 765. DoUGH-MOULDING Macutnes, W. K. and G. 8. 
Baker. —(C. A. Thomson, United States.) 
766. ENvELopgs, W. J. Luxmoore, London. 
8,767. SURGICAL "APPLIANCE, D. E. McGregor and 
J. Powell, London. 
18,768. Errectixa Compustion in Srgsm Borer 
FuRNAcEs, T. V. Fox, London. 
18 for Peat Coat, A. E. Carey, 


8,770. Pywevumatic Tires to VEHICLES, A. 
London. 

18,771. Crusuer, W. P. Thompson.—(d. 
Borr 

18,772. Russer, C. Brimmer, 


18,178 Paap Mecuanism for Printino Macuiygs, E. 
— H. Grimshaw, and R. B. Furnival, Man- ha 


ester. 

18,774. Kxxpinc TramcaR Szats Dry, J. 
Smith and J. T. Faunt, Bradford. 

18,775. Vatves for Motors, G. C. Evans and the New 
Taite Howard Pneumatic Tool Company, Limited, 


London. , 
18,776. SULPHATE of of Copper from Oxipr Orxs, H. L. 
Por 


18,77. STORAGE of ANTISEPTICS, W. B. and A. Bishop, 

18, for Knots, H. D. Colman, 
ndon 

18,779. EvectricaL Circuit Ciosers, Cheal and 

J. Millner, London. 

18,780. Breakinc Horsss, J. Coleman, London. 

18,781. Carpinc Enoings, G. Laurency, London. 

18, 782. Makina Faprics from Pur, H. H. Lake.— 


Weldon, United States.) 
18,788. Fasteners fur SHor Laces, E. R. Dienst, i 

London. 
18,784. Arrixino LABELS, J. J. London. 


Karges, 
18,785. Expiosive Evarnes, E. T. Birdsall, 


ndon 
18,786. ‘Maximo Fasric Sueets from Pour, H. H. ee 
Lake. .—({L. Weldon, United States.) 
18,787. ExTincuisHine Fires, N. Miller, London. 
18,788. Sizino MaTErit, D. A. Peniakoff, London. 
18,789. Merers, F. L. Oatenhusen, 


18,790. ‘BRAKES for Mgasurine Instrumeyts, F. L. 
Cate mhusen, London. 
P. Mills, 


TrEaTING BastaRD Gums, H. 

18,792. AXLE Bearino, B. J. B. Mills.—(Deutsche 

Waffen-und Munitionsfabriken, Germany.) 

18,798. Execrric Raitways on the System, 
W. Chapman, London. 

18,794. W. Chapman, London. 

18,795. SEALING with SEALINa-wax, J. F. Craddock, 


Birmingham. 
22nd October, 
18,796. and Wixptnc C. 8. 
McConnan, Liverpool. 
18,797. Inpia-RuBBER, J. B. Scammell and E. A. 3 
kett, London. 
Pressivo and Device, E. T. Darke, 
Lon 
18,799. Roap Scaririrer, R. Gregory, 


18,800. for Horses E. R. Wethered, 
18,801, Lar, C. Darrah, jun., and J. G. Patterson, 
an 
18,802. INTERNAL ComBustion W. E. Philbrow, 
London. 
18,808. Inpicatina Destination of Taams, T. B. 
Sheffield. 


sondaon. 
¢ 
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18,804. Pareszrvinc Foops, W. Ferguson, Newcastle- 
on- ie. 
18,805. and Macaig, 8. Barratt, 


Leicester. 
RoLLEYs, D. B. Foster, G. P. Gibson, and H. 
r, : 
Macutne for Maxine Cicarettes, H. Berg, 


iw. 
18,808. VenTiLaTors, F. McRae, Glasgow. 
18,809. Rotary Pomp, A. 8, L. Newington, Ticehurst, 


jusse x, 

18,810. Makinc Benps in Tupgs, F. J. T. Haskew, 
London. 

—_ MemoRANDUM CLIPS, H. J. Milward, Red- 


18,812. Expanpina Meta 8. E. Page.—(H. 
White, United 

18,813, MOTIVES, B. Hopkinson, 
London. 

18,814. Smoxzrs’ Companion, C. W. Sell, London. 

18,815. Macuines, R. H. Dickinson, Bir- 


min; ham. 
Ex.ecrricaL Inpicator, C. L. Clarke, 
mdon. 
18,817. Rutinc Instruments, G. A. Kay, London. 
18,518. Suspenpgep Tam-Tams, L. Rosati, London. 
18,819. Treatino Szewace, D. Cameron, F.J. Commin, 
and A. J. Martin, London. 
18,820. Execrric Lamps, H. Bremer, Barmen, Ger- 


many. 
18,821. Curtina Woop, &c., R. Dicke, Barmen, Ger- 
many. 
18,822. Piez Uston, M. Snyder, Kingston-on- 
Thames. 
18,828. Foo Apparatus, H. J. Thorn, 
London. 
18,824. for Usk in Paotoarapay, H. J. Cleverly, 
maon. 
18,825. Device for Hotpino Currs, E. R. Cason, 


naon. 

18,826. Manuracture of a CoLourinc Matter, C. 
D. Abel.—{ Acticn-Gesellschaft fiir Anilin-Fabrikation, 
Germany.) 

18,827. Manuracture of a CoLourinc Matter, C 
D. Abel.—(Actien-Gesellschaft fur Anilin-Fubr.kation, 
Germany.) 

18,828. Manuracture of a CoLtourina Matrer, C. 
D. fiir Anilin-Fabrikation, 
Germany.) 

18,829. ManuracturE of Dyg-sturrs, O. Imray.— 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

18,830. An Antiseptic So.vution, P. H. Joselin, 

naon, 

18,831. Face Surevp, M. Galley, London. 

18,832. Cover for Wing Carbs, M. Meunier, London. 

18,883. Traction Enoings, A. de Souza, London. 

18,834. Vottmerers, N. Vasilesco-Karpen, London. 

18,885. TREATMENT Of ALDEHYDES, A. J. Boult.—(F. 
Fritzsche and Co., Germany.) 

18,836. Winpows, F. W. Schumacher, 
London. 

18,837. Battoons, J. Birk, London. 

18,838, FIRn-EXTINGUISHING APPARATUS, P, Denkinger, 

London. 

Coat Briquertres, A. J. Boult.—(A. Exbrayat, 

nee. 

18,840. Rerosz Destructors, G. Watson, London. 

18,841. Composition for PoLIsHING Gtass, A. E. Joyner, 
London. 

18,842. Feepinc Macutne Toots, E. Huhn and The 
Leipziger Werkzeug-Maschinen-Fabrik vorm. W. v. 
Pittler Aktien-Gese Ischaft, London. 

18,843. WasHinc Macutngs, W. Ruthven, London. 

18,844. Coatina Sree. Metats, W. P. Thomas, 
London. 

18,845. Braxtne Rattway Tratys, W. Schmid, London. 

18,846. Tza W. F. Perman, London. 

18,847. DispLayING ADVERTISEMENTS, E. Lyka, 
London. 

18,818. Cotter App\ratus for CARDING MACHINES, 
Brvoks and Doxey, Ld., and J. S. Brooks, Man- 
chester. 

18,849. Tites, R. A. Matthews, Birmingham. 

18,850. Treatinc Leo Derects, W. Emge, London. 

18,851. Borrtes, W. F. Allpress.—(Partly by P. 
0. Griffiths, on the High Seas.) * 

18,852. RenpeERING Sotip STABLE 
upon Kerpine, B, Willeox.—(The Badische Anilin 
and Soda Fabrik, Germany. 

18,853 Goons, G. W. Johnson.—(Kalle and Co., 
Germany.) 

18,854. Mgasurine and Fine Jars, J. W. Flower, 


mdon. 
18,855. Macuine Toots, T. Humpage and Epicyclic 
Manufacturing Company, Limited, London. 
18,856. Oven for Dryinc Fiasks, W. H. Wheatley.— 
(G. P. Bassett, jun., United States.) 
18,857. Om Cans, E. J. Belger, London. 
18,858. Cases for Binpinc Sampies, F. C. Thomas, 


ndon. 

18,859. Hooks and to Dressgs, O. 
Kapp, London. 

18,860. HarnpENING CaLcaRkous SaNpstongs, C. Ren- 
sing, London. 

18,861. Potverisers, E. Atkinson, London. 

18,862. Fittinc Preserve Tins, E. Besse, and L. Lubin, 
London. 

18,863. for ADVERTISING PuRPosEs, M. S. 
Chatterton, London. 

18,864. Treatinc Copper Orgs, R. Seeman, London. 

18,865. Propucina E.ecrricaL OsciLLations, J. A. 
Fleming, and Marconi’s Wireless Telegraph Company, 
Limited, London. 

18,866. Gataerine Fruit, I. Coalbank, London. 

18,867. Storg Service Apparatus E. C. Gipe, 


naon,. 
18.868. Store Servick Apparatus, E. C. Gipe, 
London. 
18,869, AuTomaTiIC MILK Measures, H Unmack, 
London. 
18,870. Preumatic Tings, M. Gondos, London. 
18,871. Comprngp Dust Pan and Cinper Sirrer, 8S. H. 
Mummery, and A. A. Mummery, London. 
VARIABLE Gear, Count A. de Heeren, 
ndon. 
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18,873. Stgam Traps, W. H. and R. Thompson, London. 

18,874. RevoL_vinc CENTRE-PIECE for Two-sToREY 
Evectaric Cars, W. H. and E. Scott, Bradford. 

18,875. The ‘‘ NoKorko” Screw-tap, W. Beattie and 
J. W. Horsfall, Hipperholme. 

18,876. Paper Fastener, A. E. Hopkins, Chesterfield. 

18,877. CoupLines for RatLway G. Wilson, 
Sheffield. 

18,878. Taste for AtracHine to Bepsrgaps, A. Shear- 
man, Birmingham. 

18,879. VeNnTILaTORs for Hats, D. Wilson, Glasgow. 

18,880. EtecrricaL InpicaTiInc Apparatus, J. F. 
McLaren, Glasgow. 

18,881. Gas Motors, M. Bohne, Manchester. 

18,882. T. Knowles, Manchester. 

18,833. Levers for Ratway Brakes, W. 8. Laycock, 
Sheffield. 

18,884. Pgnnovper, C. S. Ware, Bristol. 

18,885. Bakers’ Hor Piartss, A. Gillespie, jun., and 


18,886. Grease C. H. Shinner, Sitting- 


urne, 
18,887. Tuse Expanpers, J. C. Nicholson, H. Clark 
and J. McKay, Newcastle-on-Tyne. ‘ 
18,888. Hair Pins, H. A. Levens, Beckenham, Kent. 
18,889. BiLLIARD Marker, V, Hope, Manchester. 
18,890, Compingp Vent and Tap, P. W. Taylor, Bir- 
minghain. 
18,891. CrpgR-MAKING Macuinery, A. W. and E. 
Smith, and F. J. Crinage, Pershore. 
18,892, Fixina Gas Fires, J. W. B. Wright and H. 
Darwin, Birmingham. 
18,893. ArtiriciaAL Fugt, J. Jennens, Birmingham. 
. Beveracgs, G. ligan and Whit 
Manchester. 


18,896. Drivixc Gear of Cyctes, R. J. Wilkinson, 
Manchester. 

18,897. MaTrresses, H. W. Tate, Liverpool. 

18,898, ELECTRIC-RECORDING INSTRUMENTS, P. Singer, 
Paignton, South Devon. 

18,899. Boor-sHapinc Macaig, A. R. Timson, C. W. 
Bullock, and C. 8. Barber, Kettering. 

18,900. Mouse and Rat Traps, H. G. E. Parker, 
Portsmouth. - 

Instantangous Water W. Ogden, 


18,902. Stovzs, F. Hentrich, Magdeburg, Germany. 
EMERY-GRINDING MACHINES, A. A. Tattersall, 
lasgow. 
18,904. Batrertes, W. J. Crawford and T. B. Turley, 
London. ‘ 
18,905. T. Howie, London. 
18,906. Starr Rop, A. M. Ford, Fordingbridge, Hants. 
18,907. SappLeE Pitiars, B. A. Bevan - Petman, 


ndon. 
18,908. Buinps, P. G. Challiss, London. 
18,909. Srocxincs and Socks, M. A. St. J. Carr, 
London. 
18,910. Pennoipers, J. V. Washburnl, London. 
18,911. Scatrerinc Conretti, L. Rusinowskiy, 


18,913. Liqgugryinc Arr, E. C. Thrupp, Walton-on- 
Thames, Surrey. 

18,914. ELecrric Merers, T. A. Edison, London. 

18,915. Spgep Gear for Motor Cars, E. Price, London. 

18, Tire Setrer and Repairer, W. Daugherty, 

mdon. 

18,917. Hyprautic Motors, H. H. Lake.—(W. C. 
Trussell and H F Sawtelle, United States.) 

18,918. Pianos, G. B. Durkee, London. 

18,919. Cutrinc Boarp for Topacco MacuHings, A. 
Ellmers, London. 

18,920. ExeLosives, E. Gathmann, London. 

18,921. ELtecrric Furnaces, G. Benedicks, London. 

18,922. VeHIcLE WHEELS and Pu..evys, C. F. Lechien, 
London. 

18,923. ExpLostves, E. Gathmann, London. 

18,924. Ececrric Switcues, W. H. Chipperfield and 
E. 8. Cook, London. 

18,925. Erectric Switcues, W. H. Chipperfield and 
E. 8. Cook, London. 

18,926. Opgninc Cans, C. Giusti and B. Moresi, 


mdon. 

18,927. SELF-GENERATING Gas Burners, W. B. Lake 
and E. F. Elliot, London. 

18,928. Caarcine Fornacss, E. L. D. H. Taragonet, 
London. 

18,929. Brakes for RatLway Wacons, V. I. Feeny, 


ndon. 

18,930. Rapip GENERATION of Steam, G. R. Steward, 
London. 

18,931. Steam Borter Fires, M. Arndt, 


London. 
18,932. Pistons, J. Hind, London. 
18,938. Gas-HEATING AppLIANces, E. C. Harvey, 


mdon. 

18,934. ELEecTric INCANDESCENT Lamps, R. Trimmel, 
London. 

18,985. Compressinc AERIFORM FLuips, N. A. 
Christensen, London. 

18,936. Utitistna Waste Propucts for Foon, E. D. 
Bell, London. 

18,987. EXTENSIBLE Lappers, J. and H. N. Brown, 

ndon. 
18,938. FurNAcE Grates, W. R. Wood, London. 
18,989. Azo CoLouRING Matrrrs, H. E. Newton.—(The 
Farbenfabriken vormals F, Bayer and Co., Germany.) 
18,940. EvectricaL~ ILLumtnatTion of the of 
Sarps’ Te_eorapns, Evershed and Vignoles, Limited, 
and 8. Evershed, London. 

18,941. CHarcine Botties with Liquips, W. Hucks, 
jun., London. 

18,942. Coup.ines for RatLway VEHICLES, A. 8. Phill- 
potts, London. 

18,948. P1anororTE Actions, R. H. G. Morrish, Liver- 


pool, 

18,944. Pozzie for Toys, A. Wilesmith, 
Birmingham. 

18,945. PapLocks, A. M. Young, London. 

18,946. Optica, ApPpARATUs for LIGHTING UP DISTANT 
Spots, E. Edwards.—(A. Eagelsmann, Germany.) 

18,947. ACETYLENK GAS-GENERATING MACHINEs, A. H. 
a J. Mitchell, and A. W. Alexander, Birming- 


m. 
18,948. FasteN1nG Boots and Sxogs, J. R. Gardiner, 
London. 
18,949. WaeExgzs, J. C. Smith, London. 
18,950. Concrete Pites, O. Hoff and C. F. Haglin, 
London. 
18,951. INTERNAL ComBusTION Motors, A. Vogt, 
London. 
18,952. Propucinc Mosaic Pictures, G. Wehling, 
idor. 
18,953. Fan icuts, P. Hesemann, 


ndon. 
18,954. StreRinc Apparatus, E. M. L. Case and F. J. 
Gray, London. . 
18,955. BaNDOoLiER, J. A. Telfer, London. 
18,956. SHoes for Truinc-up M. Power, 
London. 
18,957. Boxes, M. Schwade, London. 
18, yaw CRYSTALLISATION Process, M. Lambert, 
ndon. 
18,959. F. Hestermann, London. 
18,960. CLorass Pro, A. L. J. Tait, London. 
18,961. BREECH-LOADING Firg-arms, W. S. Evans, 


on. 

18,962. TROUSER-PRESSING APPARATUS, W. H. Shindler, 
London. 

18,963. Botrte Stoprer, A. M. Clark.—(The. Carr- 
Lowrey Glass Company [Incorporated], United States.) 

18,964. HorsgsHor Paps, M. Hallanan, London. 

18,965. S. Cunliffe, London. 

18,966. Toys, G. A. Wheeler, London. 

18,967. Evectric INCANDESCENT Lamps, R. B. Ransford. 
—(A. W. W. Miller, United States ) 

18.968. BLockxs for BrEewinc Copprrs, W. 
Poulton, London. 

18,969. TreaTING C. A. Doremus, London. 

18,970. Macuines, H. J. Haddan.— 
(N. R. Marshman, United States.) 

18,971. WatseR-TuBE BorLers, H. Janetschek, London. 

18,972. Ick Baos, H. J. Haddan.—(Meinecke and Co., 
United States.) 

18,973. Urtnats, H. J. Haddau.—(Meinecke and Co., 
United States. 

18,974. Stgam Traps, R. J. Marshall, London. 

18,975. THERMO-ELECTRIC GENERATOR, W. L. Wise.— 
(M. J. Wightman, United States.) 

18,976. Cory Hotper, G. F. Heiss, Washington, 
United States. 
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18,977. WHEEL Guarp, J. L. Cartwright, Birmingham. 

18,978. ADapTina Firg-arms for Usinac MINIATURE 
Ammunition, H. Andrews, London. 

18,979. Tires, E. Cooke, Limerick. 

18,980. DiscHarcina Dyg Martrer, E. 8. Cooper, 
Huddersfield. 

18,981. Putt Hanpigs, A. and F. Jobnson, Man- 


chester. 

18,982. Tires for Venicies, J. H. Langgaard, Liver- 
pool, 

— Dressino for Harness, A. C. Alexander, Brad- 
ord. 


18,984. Respirator, T. Wilson, Ashton-under-Lyne. 

18,985. CarRyinc INFLATORS on CycLEs, W. odes, 
Coventry. 

18,986. Compounp for Bastns, T. B. Baldwin, 
Stoke-on-Trent. 

18,987. Frtcers for Lamps, T. Field and E. V. Shake- 
speare, Birmingham. 

18,988. Gas Cooxine Stoves, J. Jackson, Coventry. 

18,989. Corkinc Macuings, J. Metcalfe and T. Forres- 
ter, Liverpool. 

18,990. CycLe Prpa.s, G. H. Taylor, sen., Manchester. 

18,991. Fasreninos for CaszmENT Winpows, B,|B. Storey, 
Manchester. 


AGRICULTURAL DisrrisuTor, T. C. Sargent, 
n. 

of SIGNALLING on Lanpor Sz, O. Phalp, 

18,004. PEDESTAL, F. E. Jacob and W. H. Carney, Port 


Talbot. 
18,995. Fenpers for TRottEy Cars, L. Medas and A. 
. Stern, London. 
18,996. Hgatrnc Tonos, H. Hempel, London. 
8,997. Sprinc-uincEs, W. K. Sandstrom, London. 
8,998. Suips’ Pumps, A. J. Lewis, G Ww. 
18,999. Game of Toy Soiprers, A. W. P. Livesey, 
London. 

19,000. SecurinG the Seats of WaTER-cLosets, J. E. 
Perkins and T. Kelsall, Manchester. 

19,001. Lock Nots, B. Nicklin, Birmingham. 

19,002. Apsustine Siipinc Toot Rests, W. Jones, Bir- 


mirgham. 
19.003. CENTRIFUGAL Dryinc Macuines, J. Laidlaw, 


lasgow. 
19,004. SzaLinc Tap-HOLEs of Casxs, W. E. Skinner, 
Sheffield. 
19,005. FoorBa.t Boots, C. E. Towell, Manchester. 
19,006. the Tors of Saget Mera Boxes, H. 
W. Mackenzie, Edinburgh. 
Serine Seat for Cycizs, G. Seal and 


, Southport. 
19,008. SHieLD for Usk in Warrark, H. M. Wells, 
iw. 
19,009. BLackina for Founpry Purposgs, J. Dunn, 
Glasgow. 
19,010. Datine Stamps, E. B. Hillen and M. Moreland, 


Glasgow. 

19,011. Apparatus, 8S, E. Page.—(The 
Bacon Air Lift Company, United States.) 

19,012. * LaBan” BRAKE ATTaCHMENT, A. Laban, jun., 


19,013. Ri for Use on Moror Venticies, H. L. Reeve, 
naon, 

19,014. Atr Suppty to Gas Propucers, J. Murrie, 
ow. 

19,015. CIGARETTE-MAKING Macurngs, L. B. Baron, 


London. 

19,016. AcetyLeNE Gas Generator, L. D. Railsback, 

mdon. 

19.017. Bent Suartinc, P. Weddeler, London. 

19,018. Dats [npicaTors, J. Hunt, London. 

19,019. ScrEW-MAKING Macuines, R. Hakewessell, 
Birmingham. 

19,020. Brakgs, E. J. C. C. Hutchinson, Sheffield. 

19,021. Fork and Spoon Cieaners, W. G. Topp, 
London. 

19,022, Gutty Trap, W. Massey, London. 

19,023. Cups and Saucers, R. Roche, London. 

19,024. Drawinc-orF R. B. Squire, London. 

19,025. Cuest Expanpers, A. E. Terry, Birmingham. 

19,026. Optarntnc CoLourinG Marrer, J. Crichton 
and P. H. Joselin, London. 

19,027. WasHino Borr.es, C. E. Lofthouse, London. 

19,028. Gas Cocks, P. C. Jones, Guildford, Surrey. 

19,029. OxtpaTion of So.utions of 
Caromium Oxine Sacts, C. Schneider, London. 

19,080. ANTIsEPTIC Emu.ston, J. C. Innes, Ilford, 
Essex. 

19,031, DerarLine Venicies, T. Pye, London. 

19,032. Motor, 8S. W. Hart, London. 

19,033. Focussing ARRANGEMENT for CAMERAS, M. 
Brett, London. 

19,034. Nicut Licuts, J. C. and J. Field, Limited, and 
J. Bateman, London. 

19,035. Suirrina Drivina Betts, J. A. Craig, London. 

19,036. Raisinc SUNKEN Suips, J. Duncan and E,. G. 
Simpson, London. 

19,037. SprnpLes, E. Edwards.—(A. Deppermann, Ger- 
many. 

19,088. Exuaustion of Gas, D. Morgan, London. 

19,039. Propuction of Hypro-ckLLULosr, H. H. Lake. 
—(Fubrik Chemisecher Prdiparate von Dr. R. Stahmer, 
Germany.) 

19,040. GRamopHONE DRivino-cearR, E. R. Johnson, 


mdon, 

19,041. Raisine of Water, D. Morgan, London. 

19,042. NeckTiz Cups, J. L. Fletcher, Sunbury-on- 
Thames. 

19,048, Rar-way ALARUM SionaL, E. Sharples, Barry 


Dock, Glam. 

19,044. Tanks for Motor Cars, C. Crompton and C. S. 
Rolls, London. 

19,045. Smncie-cHarn Grass, W. D. Priestman and W. 
H. Dean, London. 

19,046. New CLEANING APPLIANCE, J. Meuli-Hilty, 
London. 


Cloke, London. 
19,048. Means for Spiicinc Ropgs, J. W. Rowlands, 


ndon,. 

19,049. for Rattway Cars, H.S. Frampton, 
ndon. 

19,050. Etectric Crrcuir THERMOMETER, F. Cossor, 


19,051. PLayine StRIncED INsTRUMENTs, U. Schmidt, 
ndaon. 

19,052. WATERPROOFING Fasrics, &c., H. Nicoll, 


ndon. 
19,053. Device for SroppeRine Botries, W. Nimmy, 
London. 
19,054. Mixtne Arr, R. Haddan.—(B. A. Guy, France ) 
19,055. ConTROLLING the FLow of Szewacg, J. Graham, 
London. 
19,056. MAKING INTAGLIO PRINTING PLatss, W. H. Lock, 


ndon. 

19,057. PLATEN PRinTING Pressxs, E. T. Cleathero, 
mdon. 

19,058. Brakks for RaILway VEHICLES, F. C. Newell, 


19,059. PHOTOGRAPHIC PRINTING Process, 8. G. Fry, 
Liverpool. 

19,060. Posters, L. Coulet and La Société A. Poméon 
et ses Fils, Liverpool. 

19,061. IncaNDEScENT Gas Burners, W. T. Sugg, 


London. 

19,062. Propucinc New Azo Dyesturrs, H. E. 
Newton. Farbenfubriken vormals F, Bayer and 
Co., Germany.) 

Manvuracture of Cigars, C. H. Gregory, 


ndon. 
19,04. Gear, A. Pellant, London. 
19,065. Brakes for WHxets of Cycies, W. T. Lines, 
London. 
19,066, FIRE-RESISTING CeILINGS and oors, S. Earl, 
London. 
19,067. Tricycle Frames, &c., L. B. Smith, London. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


656,166. Macnine ror Curtinc TeETH OF GEARED 
Wuerts, H. Bilgram, Philadelphia, Pa,—Filed 
December 27th, 1898. 

Claim.—(1) In a machine for cutting gear wheels, 
in combination, a tool adapted to cut intermittently, 
an arbor adapted to hold the blank to be cut, means 
for intermittently imparting a spacing movement to 


¥ 


the said arbor during the interval between two cuts 
of said tool and a feeding mechanism controlling the 
relative position of the tool and the blank to be cut. 
(2) In a machine for cutting gear wheels, in combina- 
tion, a tool, means for imparting to said tool a reci- 
procating cutting movement, means for lifting the 
tool, during its return stroke, clear of the teeth of the 
wheel to be cut, an arbor adapted to hold the blank 
to be cut and to be set at an angle with the line of the 
cutting movement of the tool, means for intermit- 


tently imparting a spacing movement to the said 
arbor simultaneously with the return stroke of the 
tool, and a feeding mechanism controlling the relative 
position of the tool and the blank to be cut. 


656,203. Low-waTer ALARM FOR STEAM Boiuers, 


L. Moyer, Cincinnati, Ohio.— Filed June 25th, 1900. - 


Claim.—{1) In a low-water alarm, the combination 


of a tube communicating at its lower end with the, 


steam space of a boiler, a second tube within the first- 
mentioned tube, whose lower end is submerged in the 
water of the boiler and extends to the low-water level 
thereof, a valve casing upon said tubes provided with 
two valve-controlled openings, one giving access from 
the first-mentioned tube and the other from the interior 
tube, a whistle carried by the said valve casing, and a 
fusible plug inte: between the whistle and the 
valve casing, substantialiy as described. (2) The 


herein-described low-water alarm composed of the 
tube A opening into the steam space of the boiler, the 
tube E within the tube A extending at its lower end to 
the low-water level of the boiler, the valve casing D 
upon the upper ends of said tubes provided with the 
diaphragm a forming the chambers e fy, the oppo- 
sitely-set valves / with the operating mechanism, 
therefore controlling openings between the chambers 
e and g and f and g respectively (the tube A opening 
into the chamber e and the tube E opening into the 
chamber /), the whistle J carried by the valve casing 


D, and a fusible plug covering an aperture between * 
the chamber g and said whistle, substantially as 
described. 


656,304, Gear-cuTrine J. Sommer, Peoria, 
Ill,--Filed August 26th, 1899, 
Claim.—In a gear-cutting hine, the 
with the plate D, and the clamping jaws C C, of the 


304] 


semicircular protractor provided with a fixed spur 4, 
and the adjustable spur 0*, carrying a revoluble 
spindle adapted to receive and hold a gear blank, all 
usbstantially as described and shown. 


656,359. Nout Lock, J. D. Marshall and M. Loucks, 
Pawtucket, R.I.—Filed January 25th, 1900. 


Claim.—The hercin-described nut lock composing a— 


spring plate having its top and bottom edges curved 


inwardly, said plate having a registering opening and , 


[656,359] 
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provided with an integral locking tongue formed by 
splitting the plate between the edge of said opening 
and edge of said plate, as shown and described. 


656,373. MEANS FOR OPERATING AND GOVERNING 
NGINES, C. Robinson, Pittsburg, Pa.— Filed Novem- 
ber 28th, 1899. 

Claim.—(1) In a means for operating and governing 
steam and other engines, the combination, with an 
adinission valve of said engine, of a rotary part such 
as a drum ora wheel having an electric conducting sur- 
‘face, a brush for contacting with the latter, a governing 
or controlling device on the same axis as saiddrum for 
varying the operative or effective length of said ‘sur- 
face, suituble circuit ti includi 


N 


the operation of said valve from said electro-magnetic 
device, substantially as set forth. (2) In an engine, 
the combinatiun, with the rotary valve or valves, of 
fluid-pressure operating devices, mechanism whereby 
said devices are connected with the valves, electro- 
magnetic devices for causing the operation of said 
fluid-pressure devices, an electric circuit and source of 
electrical force for energising said electro-magnetic 
devices, electrical contacts in said circuit, andagovern- 
ing means operated by the engine for determining and 
varying the duration of electrical contact, substan. 
tially as set forth, 


g said brush 
and surface when they are in contact, an electro- - 
magnetic device in the circuit and means for causing « 


London. 
18,912. Cask Taps, A. D. Cryer, London. pas 
— . 
19,047. Brttt1aRD Cur Rests, L. F. Ball and E. N. BO 
— 
SS i 
vondon. 
| 
i 
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THE ASTHETIC PRINCIPLES OF NAVAL 
ARCHITECTURE. 
No. 

An important esthetic consideration is that the forces 
which act on a ship are due to the weight of the vessel itself, 
to its inertia, and to the pressure or impacts of the water 
surrounding it. The structure of the vessel must possess 
cufficient strength to resist these forces, and this strength 
should, for esthetic reasons, be apparent. Here, again, 
it is of course impossible to determine the absolute 
strength from the appearance ; but the relative distribu- 
tion of the strength is of a nature that can be directly 
crasped. The first idea which is required to be produced 
is that of the efficiency of the structure as a whole. 
Looking at a vessel from the side, we find it long in 
proportion to its depth, and even without any special 
training we will instantly conclude that it is liable to 
bend ; the sheer, in fact, will suggest that it has already 
done so from the effect of riding between two successive 
waves. We must therefore show that the structure has 
strength to resist this action, that the construction is well 
adapted to do its duty of resisting the forces of the 
waves. This proof of a sufficiency of material to meet 
bending ‘tendencies may be obtained by giving the 
structure depth. But the greatest action will naturally 
be supposed to take place near the middle of the 
vessel's length, and we cannot usually, on account 
of other considerations, give the structure its greatest 
depth at this point. Other means must therefore 
be adopted in proof of efficiency. It is at the 
top part of the structure that the material will first be 
called into action, and it is here we will feel it is most 
wanted, the bottom or lower part being outof sight. The 
upper part of the vessel is therefore the place to suggest 
relatively more strength than elsewhere. This may be 
done by the fitting of the usual half-roundiron bars on the 
upper edge of the bulwark or sheerstrake. There is no 
real actual strength in such an iron moulding, but its 
relative thickness with its shadow will point to the distribu- 
tion of strength or material. The larger the moulding is 
the better; but a great number is undesirable, as the 
would appear confusing. If two mouldings are fitted, 
then it is desirable that they should be so near to each 
other that they form in reality one border, otherwise we 

. split up our material, and suggest only divided strength. 
If three mouldings are adopted, then it is essential that 
the two uppermost ones should be closer together, and 
some distance above the lower one, so as to show clearly 
that it is at the top the greatest amount of material should 
be placed, and that it may be reduced further down. 
Towards the ends of the vessel the mouldings might be 
reduced as the necessity for extra material becomes less. 
This can be done in a graceful way in wooden vessels. 
A single iron pena eannot be so reduced; a double 
border may, however, be reduced by gradually closing up 
the space between the bars towards the ends. 

The idea of extra strength at the top of the structure 
may also be obtained by painted borders instead of 
mouldings. This is, however, not so desirable a method, 
and it should only be adopted in sailing vessels, where 
there are no breaks at all to interfere with the continuous 
sweep of the border. The pattern ought to be of the 
plainest character—a simple line, a shade darker than the 
ground colour is sufficient, or two lines close together 
with the upper one the broader. The whole border ought 
not to exceed the breadth of the bulwark strake, as in so 
doing it would lose the character of a border. The broad 
belts of dark colour often seen on sailing vessels are only 
effective in suggesting additional topweight. Narrow 
white or yellow lines are sometimes painted on the upper 
edges of sheerstrakes, or a moulding is given this colour. 
This is not a desirable thing, as lightness of colour 
suggests lightness of material, which would be contrary 
to that appearance of efficiency which is essential if the 
impression is to be of a really pleasing character. A 
white line may call the eye’s attention to the curve of 
the sheer line; but this is not desirable in steamers, 
where breaks occur at this part of the structure, even if the 
means were legitimate, the breaks being in the nature of 
things antagonistic to the expressed continuity of the 
sheer line. The painting of the side plating of erections 
by a lighter colour than the main structure will also give 
too strong an expression to the sheer line, except where 
the erections do not extend to the vessel's side, when the 
rail stanchions, bulwarks, or the shade of the houses 
themselves will soften the contrast between the light and 
dark colours. 

It is essential in all borders on the topsides of ships 
that they are capable of being bent gracefully in a fair 
unsymmetrical curve. The plainer the design the more 
easily will this condition be fulfilled. Such beauty as is 
to be found in the arrangement, still common, of paint- 
ing gun ports on the sides of sailing vessels is due, not to 
any associations with powder and shot, but to the fact 
that this arrangement really constitutes a border of a 
plain design formed of the broad black line at the top, 
together with its projections downwards and a narrow 
black line below, the intervening space being painted 
white. Although the besuty of this design has no connec- 
tion with gun ports, there is no doubt that the border 
originated in the well-known arrangement in the old man- 
of-war. It is interesting here to note that the broad 
line of the border is at the top, proving that evolution, 
time granted, will produce the right thing. The effect of 
the border would be destroyed by reversing it, placing the 
narrow black line at the top. The consciousness that the 
black squares represent gun ports is, however, still 
present with many, and this may account for the border 
being in most cases placed below the deck, where it is in 
reality far too low. The ports ought to be painted on the 
bulwark strake, and not on the sheerstrake. 

A vessel with small freeboard amidships and large 
sheer at ends does not look well, in if she is a 
flush-deck ship with the sheer rising gradually from amid- 
ships. The structure will then appear weak, as if 
wanting in depth amidships. The same apparent want 
of relative depth in many of the wells of well-deck vessels 


will be shown by these ships if deeply laden. The 
former case will be improved by making the sheer of a 
fairly flat character amidships. In the latter case the 
only thing we can do is to carry the side plating at the 
break up with a rounded curve as previously shown, and 
create the idea of the structure rising on both sides of 
the well instead of bending. The rounded break in the 
side plating is not so essential at the ends of short poops 
and bridge-houses which appear as independent struc- 
tures, but where the erections are so long that we would 
imagine them to bend with the main structure, there it 
is desirable that their side plating should be gradually 
tapered to the bulwarks, preferably by a straight slope so 
as to suggest as much continuity as possible. 

The larger or longer a vessel is, the greater relative 
depth we shall want amidships to satisfy our demand for 
apparent strength. In long ships we should therefore 
have relatively less sheer than in shorter ships, and this 
is also desirable for other reasons. Where vessels are 
exceptionally long, and we naturally expect longitudinal 
bending moments to be of supreme importance, we may 
even make the depth of the structure amidships greater 
than at the ends, thus producing a form suggesting great 
rigidity. This method of giving proof of strength against 
bending is undesirable, except i ee the vessel is excep- 
tionally large, so that its height above water is consider- 
able in relation to the ordinary height of waves. There 
is then no necessity for providing additional freeboard at 
the ends, as in the smaller vessels. 

If we look at a ship endwise, then everything is so 
much foreshortened that we cannot form any very correct 
idea as to the forces acting on it in this direction, and the 
ability of the structure to resist these forces. We know 
that large bodies of water may be thrown against the 
bow of a ship, and the best method of suggesting the 
structure’s ability to resist these blows is to give it a 
boldly rounded form, and this is really the most beautiful 
bow, although it is usually looked upon with contempt, 
owing to the fact that it can only be found in slow 
vessels, 

A ship’s hull is necessarily made up of a great many 
individual parts, such as planks, beams, bolts, plates, 
angles and rivets. Of this we are conscious when we 
look at such a large structure as a ship, and the fact 
ought not to be concealed, but rather to be made quite 
clear. It is as ridiculous a self-deception to try to hide 
it as it would be for an architect to attempt to make a 
large building appear as if cut out of a single stone. We 
should therefore, in a steel or iron vessel, lap the one 
range of plates over the other, and admit our inability to 
construct the shell out of a single plate. In a wooden 
ship the caulking edges ought also to be plainly 
distinguishable. The ote and plank edges will not only 
appear reassuring as making clear what would otherwise 
be a riddle, but they may in themselves form lines of 
great beauty as they follow the sheer, and point to the 
direction in which the greatest forces are acting. Being 
of the same character as the sheer line, it follows that 
they should only appear bent amidships, as far as the 
structure is concerned; at the ends they ought to be 
straight or follow the directions of strings stretched 
tightly in a longitudinal direction over the surface of the 
vessel, or, in other words, they ought to be what are 
called geodetic lines. They will also for practical pur- 
poses make the most suitable plate edges, because the 
plates will then have straight sides before being rolled. 

Lapped butts for the shell plating are the most natural 
and esthetically the best connections between the indi- 
vidual plates. They are an imitation of the overlapping 
of fish scales. Practical reasons have, however, been the 
reasons why they are preferred to flush inside strapped 
butts, as it was thought, against «esthetic considerations. 
Practical reasons have also been the means of improving 
the appearance of ships in another direction, viz., in the 
showing of the rivet heads at the upper part of the shell 
plating. These rivet heads in the butts and edges of the 
sheerstrake of large vessels form a more beautiful indica- 
tion of the strength of the vessel than even mouldings or 
borders, and they tend, along with outside butt straps, 
door hinges, coaling ports, rims of sidelights, and all other 
fittings, to break the monotony of the otherwise unin- 
teresting surfaces of painted steel or iron. 

The nature of the material of construction is an impor- 
tant item in the strength of structures, and consequently 
also in their esthetic appearance. If the material is very 
strong, then we require less of it, but this does not 
necessarily mean that the efficiency would appear less. 
The question of apparent strength is almost wholly 
relative. Two materials of different strengths should 
therefore never be used side by side performing the same 
duty, as the one must then be present in larger quantities 
than the other, and consequently appear stronger. Wood 


wood structures as a binding material, and wood in iron — 


as a lining material; but iron should never be used 
for the sides of wooden ships, nor wood for that — 
in _ or steel ships, as is often the case with bulwarks in 
yachts. 

Although the + ange of the apparent strength is a 
relative one, still the weaker material is for «esthetic 
foe seg the better, because it requires larger and 

Ider dimensions which are more readily appreciated. 
So far wood is therefore superior to steel as a material 
for shipbuilding. Its forms of maximum efficiency are 
also simpler. A wooden beam of rectangular section is 
thus more xsthetically effective than a complex steel 
girder of channel or zed form. The thick and bold tim- 
bers of the stem and stern posts, affording a trustworthy 
resting place for the planks of the sides of the vessel, 
are more beautiful than the thin iron slabs uSed for that 
purpose in steel vessels. 

Wood, as it cannot be so readily bent as metal, 
necessitates in many respects a different construction. 
Where the continuity of the structure is broken, or at its 
terminations, the metal can be gradually bent and 
tapered, but wood must end more or less abruptly. 
The most natural construction of a stern in a wood 
vessel is to make the structure end abruptly, as if cut 
off, and then to close the end by a more or less flat panel. 
This is usually beautifully done in Norwegian and some 
American sailing vessels. The graceful appearance of 
this type of stern has led to its being adopted in steel 
yachts, proving again that designers are often uncon- 
scious of the reasons for particular constructions. These 
may by evolution arrive at logical forms, but when modi- 
fications are made iii the material or arrangements, which 
ought to radically change the design, then time is again 
required to produce perfection. 

Iron or steel vessels, though less beautiful, may be 
smarter in their appearance: than wooden ships. The 
hardness of the material, and the consequent sharp edges 
and smooth surfaces, tend more to produce smartness in 
appearance than the time-worn rounded edges and rough 
surfaces of the softer material. 

Though we do not get any idea of the transverse rigidity 
from the exterior, we may to a certain extent obtain it 
from the appearance of the interior. The whole question 
of the interior appearance is, however, as far as the 
evidence of the strength is concerned, of a lower order, 
because the natures of the forces acting and of the resistin 
stresses are more complex, and cannot be so easily gras 
as that of the agencies at work on the exterior. The 
internal construction, like intricate machinery, can only 
be appreciated by the technically educated, and can 
therefore perhaps not be treated esthetically in the strict 
sense of that word. We may, however, assume that only 
technical men see the inside mechanism. Looking at the 
hold of a ship, we will rightly assume forces tending to 
alter the shape of vessel, and to bend the sides and decks. 
The frames and beams are the girders which reassure us 
as to the support of these parts of the structure. It is 
desirable that these stiffeners should be ofthe same form, 
as they have the same work to do, whether intended for 
frames or beams, and differently-shaped girders appear 
bewildering. Simplicity of construction is what should 
be particularly aimed at here, as it tends to easier appre- 
ciation. 


CENTRAL AMERICAN SHIP CANALS. 
No, II. 

CimatE is one of the first questions to be considered 
in connection with the construction of an isthmian canal. 
Panama has long borne the very worst of reputations in 
this regard. During the building of the railroad the 
mortality among the » ol and engineering staff was 
enormous—so great that it is even yet a popular saying 
that every sleeper laid necessitated a funeral. A very 
long death-roll must also be debited to the days of the de 
Lesseps Company, and in each case, there is little doubt, 
much mortality might bave been readily prevented by the 
provision of drainage works, the enforcement of proper 
sanitary regulations, and the exclusion of immigrants whose 
mode of life and constitutions unfitted them for labour in 
the tropics. The new company appears not only to have 
learned but profited by the failures of the past, for, thanks 


to its stricter surveillance and the re-clearing of the route, ’ 


its losses from sickness and death have been compara- 
tively few. This will be seen from the following table, 
showing, in convenient form, the rates of sickness and 
mortality during (1) the operations of the Compagnie 
Universelle from January 1st, 1881, to January Ist, 
1889; (2) the liquidation Larne: from January 1st, 1889, 
to January 1st, 1895; and (3) the present régime, from 
January Ist, 1895, to July 1st, 1898 :— 


Average Average sickness. Average mortality. 
Years. ffecti 
Per cent. Per cent Per anak. Per cent. Per cent, Per cent. 

1881 ... 928 1°02 2°02 63°04 : 4°74 6°68 
1882 ... 1,910 18°85 47°64 66°49 2°21 4°39 6°60 
1883 ... 6,287 23°24 42°62 65°86 2°20 4°46 6°66 
1884 ... 17,615 27°58 36°95 64°57 2°58 4°08 6°66 
1885 ... 15,215 11°93 49°14 61°07 1°73 3°79 5°52 
1886 ... 4,935 14°01 43°88 57°89 1°67 3°43 5°10 
1887 ... 16,217 21°82 39°25 61°07 2°22 3°99 6°21 
1888 13,725 12°17 40°46 52°63 1°81 2°54 4°35 
18°83 42°75 61°58 2°05 3°92 5°97 

1889 to 1894 ... .| About 800 _ — 49°68 — 2°88 
Average for threeyears ... ... .. 50°57 2°04 0°91 2°95 
1898, six months ... 3,630 -- — 24°35 0°99 0°41 1°40 


and iron ought therefore not to enter into the same con- 


The increased percentages in 1887 are attributed to 


struction in identical capacities, Iron may be used in| epidemics of small-pox and beriberi, which were sup- 
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pressed by vaccination and the discharge of Chinese and 
African labourers. The number of recorded deaths 
during the years 1881-8 was 4987, of which 1018 were 
attributed to yellow fever; but probably in each case the 
actual mortality was very much larger. 

Dr. Lacroisade, the surgeon in charge of the company’s 
hospital at Panama, who has resided in the Isthmus since 
1887, remarks in a recently published report that : ‘‘ Among 
the diseases attributable to the climate, the most numerous 
are simple marsh fevers, which—during 1898, and among 
the company’s labourers—have not occasioned a single 
dvath. Two diseases only belonging to the epidemic type 
have appeared: beriberi, of which there is no longer any 
question—it was imported with negro labourers brought 
from Africa as an experiment, and ee when they 
were sent back—and yellow fever. The latter, after being 
absent from the Isthmus for at least six years, was im- 
ported in 1897, and continued about six months—from 
March to August—when it again disappeared after very 
light ravages (only ten cases, of which six were fatal.) 
Thus it cannot be considered that this pest is really 
epidemic on the Isthmus. From the other infectious 
epidemics, such as variola, typhoid fever, diphtheria, &c., 
the Isthmus appears to be almost entirely exempt. From 
the foregoing we may conclude that life on the Isthmus 
scarcely incurs more dangers than elsewhere, even for 
Europeans, who, after the blacks of the British Antilles, 
appear to resist the climate best. Residence here would 
offer nothing alarming were it not for a constant feeling 
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part of its length must necessarily pass, and against which 
the works must be protected and the security of naviga- 
tion assured by an adequate system of control. A third 
problem, that of feeding the channel, has also to be con- 
sidered in connection with any lock canal, for during a 
considerable portion of the year the flow of the wayward 
Chagres, combined with that of other streams encountered 
on the route, would be quite insufficient for the many and 
diverse requirements of the enterprise. 

The two first-named difficulties have a tendency to 
increase as the proposed level of the canal is lowered, 
and would naturally be found most serious in the case of 
a sea-level waterway. The third, which only affects a 
lock canal, would, on the other hand, be more and more 
pronounced as the summit level is raised. The initial 
question, that concerned with the great cutting through 
the mountain range, raises no special technical question 
—once granted that the soil formation is propitious, 
it involves labour more or less prolonged and costly, but 
no difficulty more serious than would be associated with 
other earthworks which require to be accomplished in a 
relatively short period and on a very limited surface. 

The gravity of the second problem, resulting from the 
presence of the Chagres on the very ground that the canal 
must traverse, cannot possibly be exaggerated. It would 
be futile to dream of impressing this river into the 
service of the canal by utilising its bed; the irregularity 
of its flow and the violence of its great floods at once 
rule out of court any such solution. To divert it from 
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of fatigue and uneasiness due to a temperature always 
high, and an atmosphere saturated with moisture.” The | 
same authority thus estimates the relative endurance of | 
the different races when subjected to the climate of the | 
Isthmus :—‘ The aboriginal blacks, and especially those | 
of the Antilles, offer the most resistance on account of 
their disregard of the sun, their comparative immunity from 
marsh fever, and their complete immunity from yellow 
fever. The Hindoo, Chinese, and African resist less 
readily, and when engaged in fatiguing labour succumb 
en masse to the attacks of beriberi, of which they have 
brought the germs. The European can endure the 
climate on condition that he takes no part in actual 
labour on the soil.” 

In this connection it appears that of the 254 agents 
sent out by the old company from January, 1881, to Sep- 
tember, 1883, 40 died, and that of 89 representing the 
new company. in an equivalent period, three only fell 
victims to their duty. Without depreciating in any way 
theimproved sanitary administration of the present régime, 
there seems little doubt that the recent light bills of 
mortality have resulted in great measure from the very 
nature of the work carried on—that as the cuttings are 
deepened and widened, labour gradually becomes less 
unhealthy. 

As regards the construction of the canal itself, two 
great difficulties have to be faced and overcome before it 
can be pretended that the problem has been solved. The 
first is the resistance offered by the chain of the Cordil- 
leras, which must be divided by a cutting 110 m. (360ft.) 
deep, in the case of a sea-level canal, or at least 70m. 
(230ft.) in that of a.lock canal. The second is the Rio 
Chagres, a body of torrential water, subject to frequent 


and violent floods, through which the canal for a great 


its present course in order to cast it down the Pacific 
slope, far from the route of the canal—as was seriously 
proposed in the days of the old company—would be a 
colossal undertaking, the cost of which would be 
enormous, and the results most uncertain. It is conse- 
quently necessary to acknowledge the river and canal as 
inevitable neighbours, whose characters and needs must 
be mutually considered; and it is not too much to say 
that the enforced acceptance of this obvious but unwel- 
come solution proved the death-blow to the idea of a sea- 
level canal. From whatever standpoint the question was 
regarded, it had to be recognised that there must be 
created alongside the canal an artificial bed for the river, 
capable of draining off at certain periods of flodd con- 
siderable quantities of water, which even then should 
have been temporarily impounded for the purpose of 
supplying the needs of other portions of the channel. 
An artificial bed above the canal would have repre- 
sented a work not only difficult, but a permanent menace 
to the canal itself. Yet it was to this idea that the old 
company pinned its faith, even when moribund, under 
ressure of its autocrat President. The full results of the 
atter’s obstinacy were made manifest after the inevitable 
collapse. The Emperador and Culebra cuttings had, so 
to speak, only. been mapped out, for of the 110 m. of 
earth and rock which required to be cleared at the 
summit of the pass, 20 only had been touched. As 
regards the control of the Chagres, it really seemed as if 
de Lesseps had wilfully closed his eyes to the importance 
of the problem. The dam which had been projected at 
the much-discussed site of Gamboa, a the 1890 


Commission as “‘ one of the least suitable that could have 
been chosen,” for the ae of holding back a portion 
ad not been commenced; and as 


of the Chagres floods, 


for the channels dug alongside the canal to drain away 
what the reservoir could not retain, there is good reason 
to believe that they would have been far from qualified 
to effect their purpose. The position, from a technical 
point of view, was not improved when events caused a 
revolution in the company’s programme and a renuncia- 
tion of the sea-level scheme in favour of one with locks. 
Circumstances, it may be remembered, did not then 
admit of very varied or laborious studies of technical 
questions. As regards the great cutting through the 
mountain range, the leading spirits of the company re- 
solved on drastic measures. In order to reduce to a mini- 
mum the work of excavation, they raised the “ divide” 
by the simple expedient—on paper—of placing the bottom 
of its summit level 40 m. above sea, thereby reducing 
by no fewer than 50 m. the depth of cutting which would 
have been required for a sea-level canal. They projected 
on each slope five locks, with chambers of 180 m. 
working length, and lifts of 11 m. The question 
of alimentation was solved in a fashion calculated to in- 
spire faith in the company’s statement that the proposed 
lock canal was but a temporary expedient ; all difficulties 
were to be smoothed away by the use of engines for 
driving the water into a reservoir formed by the Gamboa 
dam, the latter being reduced to proportions greatly in- 
ferior to those originally siemaael. Nothing, however, 
seems to have come out of any discussions concerning 
the control of the unruly Chagres ; this problem appears 
to have been once more indefinitely postponed for study 


| and solution. 


The errors of the past, though scandalous and pregnant 
with disaster, may happily be redeemed. Much might be 
written about them, but for present purposes no words 
can be more appropriate than the following quotation 
from the report of the Technical Committee nominated 
by the present company :—‘ The too-hasty execution of 
great works, preceded by insufficient inquiries to firmly 
establish what is wished and what can be effected, leads 
to grave errors and delays, even when they do not bring 
about a disaster such as befell the old company. It may 
even be affirmed that the non-success and fall of this 
company had for its initial and principal cause the absence 
of indispensable preliminary studies.” The main object 
of the preceding summary, so far as the past is concerned, 
is to impress upon readers the very significant fact that 
the conceptions of the old company failed to offer any 
satisfactory solutions to the three fundamental questions 
so intimately connected with the idea of an isthmian lock 
canal. That a sea-level canal is well nigh impracticable 


-may be accepted as an established fact. 


The ‘‘ Commission d’Etudes,” appointed in 1890 by the 
first liquidator, prepared a project for the completion of 
a lock canal, which, though not free from technical 
faults, was studiously elaborated and calls for at least 
passing mention. It brought into prominence the fact 
that there was no necessity to entertain exaggerated 
fears concerning the geology of the great cutting, and 
that, consequently, there was no reason for giving to the 
‘* divide” an excessive height; and it demonstrated with 
authority that the problem of regulating the Chagres 
floods must be solved by the creation of artificial lakes, 
outside of or on the very route of the canal, in 
which a part of the flood water should be temporarily 
impounded, while the rest rolled away without danger or 
hindrance to navigation. One of these suggested lakes, 
however, was to be formed by the construction at San 
Pablo of a dam of very exceptional height, and regarding 
this the Commission itself expressed serious doubts, 
which later investigations have shown were fully justified. 
Other projects were subsequently considered by the new 
company, generally with the idea of reducing to a mini- 
mum the work of excavation in the neighbourhood of the 
Cordilleras, but it was usually found that any time gained 
in connection with this part of the undertaking would be 
lost elsewhere. Finally it was left to the Technical Com- 
mittee, unfettered by other than reasonable considera- 
tions concerning cost and the time required for the 
completion of the enterprise, to formulate a practical, 
studiously-considered and really comprehensive scheme. 

Whatever destiny be reserved for the fruit of their 
labours, neither the directors nor members of the 
Technical Committee need fear reproach for the way in 
which they discharged their duties. Each body deter- 
mined that every solution likely to present itself to the 
minds of serious and practical men should be fairly 
examined, that nothing should be left to chance, and 
that wherever it was possible, by experiment or other- 
wise, to secure definite data, the latter should take the 
place of mere hypothesis. The only and certainly not 
unreasonable limits within which the Committee appears 
to have worked were (1) to set aside every solution which 
did not seem to offer, in itself, sufficient guarantee of 
assured success; (2) that as regards the solutions of 
technical problems of detail, it must only accept those 
which could be applied in manners sanctioned by 
experience, and must therefore set aside innovations 
which might lead to errors; and (3) that it was essential, 
in seeking out solutions, to take into account the means 
by which they would have to be applied, and the influence 
of the climate upon the workmanship and energies of the 
—e personnel; in other words, that works 
only of a simple type, not calling for exceptional condi- 
tions to further their execution, could be considered. It 
is unnecessary to more than refer to the process of evolu- 
tion by which, out of the numerous projects and mass of 
data submitted to it, the Committee arrived at the defi- 
nite conclusions embodied in its report. The recital is 
certainly interesting, but valuable chiefly on account of 
the testimony it bears to the conscientious and system- 
atic character of the investigation. Concerning this, it 
must now suffice to mention that, between February 3rd, 
1896, and September 8th, 1898, the members of the Com- 
mittee held, in conjunction with the directors and leading 
officials of the company, ninety-seven protracted meet- 
ings, and that no fewer than sixteen different proposals— 
not including the older schemes—for the arrangement of 
the longitudinal section of the canal, were worked out in 
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detail a fully discussed before a final decision was 
reached. 

It is hoped that with the aid of the map and longitu- 
dinal section of the canal published as a supplement to 
Tue ENGINEER of 26th ult., it will be possible, in com- 
paratively few words, to indicate the main features of the 
project recommended by the Technical Committee, 
approved by the Special Technical Commission, and 
adopted by the company. The description will be 
advisedly brief, not only because of considerations of 
space, but also and particularly, because it is proposed 
in a subsequent article to discuss the more important 
technical details of the scheme. ° 

The route of the canal will be identical with that 
proposed by the de Lesseps company, for no serious 
reason could be found for modifying it, and thereby 
renouncing the work already accomplished. Its length, 
from the creek called Folk River, on the Atlantic side, to 
the Bay of Panama, at La Boca, is 69 kiloms. (42% miles), 
but on account of shallows, a navigable channel will have 
to be dredged on the Pacific side for a further distance 
of 3} miles. Of these 46 miles, 15 on the Atlantic 
side, and 74 on the Pacific side will be at sea level, 
the bottom of each section being respectively 9 m. 
(293ft.), and 12m. (894ft.) below the mean level of the 
oceans. Touching the latter, one often encounters a 
strange misunderstandirg, and it may therefore be con- 
venient to here point out that, although the normal levels 
are identical, and the Atlantic at Colon is practically tide- 
less, the tidal range in the Bay of Panama equals 6 m., or 
nearly 20ft. The Atlantic section is actually completed, 
and requires only to be dredged to give the full depth, and 
width, 30 m., and the same may be said of about three 
miles on the Pacific side. The intermediate reaches will 
be four in number, and of varying lengths. At Bohio 
Saldado will be formed the first group of locks, and here 
advantage will be taken of the presence of the Chagres, 
which at this point is comparatively narrow and on each 
side hemmed in by high ground. It is proposed to span 
the valley by a great embankment or water-tight dam, 
by means of which the river behind the Bohio locks, and 
for thirteen miles as far as Obispo, will be transformed into a 
vast lake, with a bottom 7 m. (28ft.) above sea level. 


‘This will serve not only as one of the reaches of the canal, 


but also, as will be presently explained, as a reservoir to 
retain some 196,000,000 cubic yards of flood discharge. 
At Obispo, in order to attain the ‘divide’ or sum- 
mit level of 20°75 m., two groups of locks will 
be required. For the descent into the Pacific three 
groups of locks are projected, one at Paraiso, two at 
Pedro-Miguel, and one at Miraflorés. Thefirst-mentioned 
group will give access to areach, 2127 kiloms. long, and 
with a bottom level 18°25 m. above sea; the second will 
lead to the Pedro-Miguel-Miraflorés section, 2117 kiloms. 
long and 8°75 m. below sea level; and by means of the 
third the level of the Pacific will be attained. The bottom 
width of the ‘ divide” will be 86 m., and that of the two 
short intermediate reaches 80 m., and the latter width 
will be continued in the Pacific section from Miraflorésto 
the port of La Boca. Thence, however, to the terminus 
of the canal, near Perico Island, the bottom width will be 
50 m., and this, together with the additional depth given 
to this channel—12 m. as compared with 9m. in other 
sections—will allow for an increased depth of 15 m. at 
high water of spring tides. 

Brief mention must now be made of those important 
portions of the project which deal with the alimentation 
of the “divide” and the regulation of the river floods. 
The proposals offered for the solution of these vexed and 
crucial problems may very fitly be described as bold 
without rashness, and unique without complexity. Grant- 
ing the accuracy of the calculations on which they are 
based, there seems no reason to doubt that, if carried 
into operation, they would realise their authors’ hopes 
and purposes. At Alhajuela, about ten miles north-east 
of the lines of the canal, the Upper Chagres flows through 
a rocky gorge, and here it is proposed to build a dam 
285°50 m. (nearly 313 yards) long, measured at the crest, 
and 51 m. (nearly 56 yards) high, measured from founda- 
tion to summit at the centre and deepest part of the 
valley. The effect of this dam would be the formation 
of a great lake, with a superficies of 3000 hectares (7410 
acres) at a point 65 m. above sea level, and in which the 
minimum and maximum levels of the water would be 
respectively 58 m. and 67 m. In this lake floods of small 
degree would be stored, and thence allowed to flow in 
such quantities as the traffic might require, to the 
“divide” of the canal. This would be effected by 
means of a “ rigole d’alimentation,” or feed-water con- 
duit, somewhat similar to a Brobdingnagian Californian 
“flume,” formed along the side of the high ground to 
the left of the river; and it is calculated that between 
the maximum and minimum planes a sufficient quantity 
of water could be impounded to feed the canal for 
more than a year of continuous drought—a most 
a contingency. For the great floods, the Bohio 
Lake would serve as an auxiliary reservoir, fed by means 
of the old course of the Chagres; and through the 
dividing reach the surplus water from Alhajuela 
would flow into the lower lake, and thence pass away 
to the ocean through various river diversions, controlled 
by sluices of the Stoney type. 

In the foregoing description it has been assumed that, 
for the completion of the canal, the ‘‘ mean-level dividing- 
lock” system—with the bottom of the summit level 
20°75 m. above the mean level of the sea—will be 
adopted. The Technical Committee, however, regarded 
two other plans with almost equal favour, viz., the ‘‘ high 
level,” with a bottom 29°75 m. above sea, and the “low 
level,” with the same line only 9°75 m. above sea. Con- 
cerning these, it may be of interest to recall the 
resolution unanimously adopted by the Committee at their 
meeting on September Sth, 1898 :— 

The Technical Committee have examined the various projects 
considered by the new company, as well as the maps, sections, 
estimates, and, in short, all the documents drawn up and _pre- 
sented in their support. Having examined each of them, the 


Committee at once set aside the great majority, and have reserved 
for comparison the three projects in which the summit would be 
respectively 29°50 m., 20°75 m., and 9°75 m. above the mean level 
of the sea. The Committee ise that each of these three 
projects, considered alone, could practically carried out and 
satisfy the needs of navigation. In view, however, of the follow- 
ing facts—that, in the case of the high-level scheme, the execution of 
the constructive works would are pee time than that required 
for the excavation ; that, despite the many advantages which its 
adoption would offer, the completion of the low-level scheme 
appears likely, from data gained by experiment, to involve a very 
long delay—in fact, that, according to actual calculations, the time 
required for the amount of excavation called for in the deep 
cutting would exceed that devoted to the other works ; and that 
in the mean level scheme the important condition of a simultaneous 
achievement of the excavation and. the artiticial constructions 
might be realised in a satisfactory manner—the Technical Com- 
mittee recommends for adoption the last-mentioned project. 

To their record of this resolution the Special Technical 
Commission added the following suggestive remarks :— 
‘“‘ Considerations of time, very important in a question of 
this nature, have been the factor in determining the 
decision arrived at by the Technical Committee, and 
adopted by the company, but the very terms of the 
resolution show that, if it were possible to shorten the 
time calculated for the completion of the central cutting, 
it would be advantageous to prosecute the perfection of 
the. canal by means of the low-level project.”’ With this 
conclusion we must all cordially agree, for, granting that 
a satisfactory and definite solution has been reached in 
connection with the regulation of the Chagres, it is 
obviously most desirable that the summit level of the 
canal should be fixed as low as possible. A sea-level 
waterway would be the climax of perfection, but since 
this is out of the question, the nearest practicable 
approach to it should be sought. Therefore it is not sur- 
prising that the Commission expressed something like 
regret over the fate of the ‘ 10-metre”’ project. The adop- 
tion of the latter would have constituted the Bohio Lake, 
fed directly by the Chagres, the summit level, or ‘‘ divide,” 
of the canal, would have considerably reduced the 
number of necessary locks, and at the same time dis- 
pensed with the first cost and permanent charges for the 
maintenance of the elaborate works at Alhajuela and the 
94 miles of feed-water conduit. But to lower the 
Emperador and Culebra cuttings to within 10 m. of the 
mean level of the oceans, would call for the excavation 
of 36,000,000 cubic metres of rock and earth, and no fewer 
than fourteen years of labour. Against the latter con- 
sideration the Technical Committee has very pertinently 
noted that the time required for the completion of all the 
constructive works projected would be at the worst ten 
years, in which period also, and concurrently, it would be 
quite practicable to bring down the sunmit level in the 
central cutting to the point 20'75m. As regards the 
relative cost of the three projects, the Committee has 
framed the following estimates :—For the low-level scheme, 
531,000,000f.; for that recommended, 512,000,000f., or 
£20,400,000 ; and for the high-level, 490,000,000f. 

The low-level project is but a variant of that recom- 
mended by the Technical Committee, and is entirely de- 
pendent upon considerations of time and the ers Soc 
forthcoming as to the nature and stability of the soil 
which has to be dealt with in the central cutting. 
In our next article we shall refer at some length to 
the conclusions which have been arrived at by geologists 
and engineers of repute. If these can be trusted—and 
there appears no reason whatever for depreciating their 
value—it will be quite practicable to pass from one project 
to the other without loss of work already accomplished, 
should experience gathered during the progress of con- 
struction indicate the expediency of such a change. As 
suggested in the preceding article,** the present company, 
so far as the canal proper is concerned, has concentrated 
its labour upon the excavation of the great Emperador 
and Culebra cuttings. Herein it has shown wisdom, for 
this work, whatever the depth to which it may be carried, 
must constitute a definite and in many regards the most 
important feature of the Panama enterprise. Until it 
could be demonstrated by actual experience that this 
portion of the undertaking was possible, there was always 
risk that other excavations or the construction of per- 
manent works might ultimately have to be recognised as 
wasted labour. On other pages we reproduce photo- 
graphs taken during the course of last year at different 
points in the cutting of the Emperador. Figs. 1 and 2, 
page 464, and Fig. 3, page 465, give a very definite idea 
of the organisation and progress of the work, and, with 
Fig. 4, page 465, admirably illustrate the character and 
difficulties of this portion of the enterprise. The first 
pair of photographs very clearly exhibits the system of 
removing the soil by means of the American travelling 
cableways, and they were taken respectively at or near kilo- 
metre posts 52°200 and 51°900. Fig. 3 is a view looking 
towards Panama, taken at kilometre post 51°700, while 
Fig. 4 is another picture of the same cutting, taken at 
kilometre post 52°700, and looking towards Colon. 
These photographs will assuredly not cited as justifi- 
cation for current but erroneous beliefs that the Panama 
Canal is an abandoned enterprise, no longer worthy of 
serious consideration. 


CONTINENTAL SHIPBUILDING. 


AmonG the measures which will engage the attention of 
the French Chamber of Deputies during the session 
which opened this week is one for a modification of the 
existing law relating to navigation and 
bounties. As it stands, undue encouragement is derive 
from the construction of steel sailing ships at the expense 
of steamers—a much more desirable class of vessel 
for the satisfying of French maritime aspirations; and 
the obje2t of the new legislation is, if not to discourage 
sailing ships, at least to give steamers a better chance 
than they have had hitherto, or to make it more worth 
the while of builders and owners to turn them out. 
There is naturally a good deal of opposition to the 


* Tue Encinegsr, October 26th, 1900. 


pro sals on the part of menaced interests; but there is 
ittle doubt that they will be accepted in the end, and 
then French-owned steamships will require to be of 
French construction before they can draw any portion of 
the subsidies. The measure of encouragement will be 
generous, in accordance with the custom of the Legislature 
when the country’s shipping development is concerned ; 
and the outcome will be the laying down of a number of 
new shipyards, the capacity of the existing establishments 
being unequal to any great strain. The French have 
bought very few sailing vessels from the United Kingdom 
since the abolition of the system of demi-premiums in 
1890, but they have taken steamers from us, and we shall 
probably lose some of this business in the near future. 
An example of the incidence of the subsidies may. be 
given. The bounty is at the rate of 65f. per gross ton on 
iron and steel ships. But the generosity of the French 
Government does not end here. French ships are 
entitled to navigation bounties. New steel ships in the 
first year of their existence are granted 1f. 70c. for every 
thousand miles they sail, this premium being reducible by 
0:06f. per annum. A sailing ship went to New South 
Wales and thence to San Francisco, where she booked a 
wheat charter home at 80s. per ton. On the homeward 
voyage she earned 95,625f. from freight; her bounty for 
the round trip of 82,100 miles was 101,730f.; and with 
8000f. as premiums for apprentices, her gross earnings 
reached a total of 222,355f. Her expenses were estimated 
at 94,270f., which left a net profit of 128,085f., equivalent to 
a return of 253 per cent. on the paid-up capita, irrespec- 
tive of the profit on the outward voyage to New South 
Wales. French ship builders must pay a high rate for their 
materials, and they are not so favourably placed in rela- 
tion to English competition as the generous bounty 
would seem to indicate. But shipowners, in spite of a 
heavier initial cost, have matters pretty much their own 
way, and can obviously afford to cut freights, if needful, to 
a very low figure. The French mercantile marine has 
not made much progress in the past decade, the total 
tonnage having gone up by only about 40,000 tons. But 
there has certainly been an improvement in the class of 
vessel in use, and that counts for much in relation to 
profits in oversea trading. The net sail tonnage is now 
close upon 800,000, according to the Bureau Veritas, and 
the gross steam tonnage about 1,000,000. In regard to the 
first named, France is seventh among the nations, but in 
respect of steamers she takes third place, mainly by virtue 
of her acquisitions from British shipyards. 

It is a truism that bounties in themselves are ineffi- 
cacious in the provision of a large mercantile marine. 
When some of the elements of success are lacking. no 
amount of encouragement will suffice. In France they 
are not entirely absent, but they exis$ in no plentitul 
measure, and that is the explanation of the poor results 
which have followed the Government sacrifices. Italy is a 
melancholy example of a country where the bounty system 
has been a failure. In order to encourage shipbuilding, a 
rebate is allowed of the duties on materials imported for 
shipbuilding and for the repair of vessels, engines, and 
boilers, and a direct grant is made on the tonnage turned 
out of Italian yards on a scale as generous as that of 
France—which country, by the way, was Italy’s model in 
this particular. The navigation, bounty takes the form 
of a grant for every 1000 miles traversed by Italian steam 
or sailing vessels clearing from a port in the Mediterranean 
—including the Sea of Marmora, Black Sea, Sea of Azof, 
and the Danube—which pass through the Suez Canal or 
the Straits of Gibraltar for ports outside Europe, as well 
as for the return voyage. An equal bounty is provided 
for all Italian vessels navigating from one continent to 
another continent and its islands outside the Mediter- 
ranean; and in interpreting this provision North and 
South America are considered as distinct continents. It 
would not be unreasonable to expect that, by the aid of such 
substantial encouragements as these, Italian merchant 
shipping would increase. But the facts show that it has 
diminished. At the present day the aggregate net 
capacity of Italian ships, steam and sail, is only 885,0C0 
tons, whereas in 1886, when bounties were first adopted, 
it was 945,678 tons, and in 1880, 999,196 tons. It is true 
that the tonnage of steamships has progressed, the present 
figure being 480,000 gross tons, against 201,440 tons in 
1892. But this is attributable to purchases from the 
United Kingdom, steamship construction in Italy being 
onasmall scale. For most of the other maritime nations 
of the Continent we build far more tonnage than they 
turn out themselves. Norway’s position, for instance, as 
third among the owners of sailing ships and fifth among 
the owners of steamers, is notoriously due to its policy of 
“ free ships,” that policy which permits Norwegian sub- 
jects to buy their vessels in the best and cheapest market 
— meaning, as it happens, the United Kingdom. Russia 
is another country which is, and is likely to continue to 
be, dependent upon us for its requirements of steam 
craft. It possesses 657 steamers of an estimated 
value of £9,250,000, and nearly the whole of them 
were built in England, 150 within the last three years. 
A large proportion of its sailing ships were built in the 
Baltic provinces, but they do not trade to great dis- 
tances. Germany is, in fact, the only country of any 
consequence on the Continent which is making solid pro- 

ess in ———- and even Germany is a long way 
tn being independent of the United Kingdom. That 
it can build fine steamers the events of the past few 
months on the Atlantic route have proved beyond 
question, but this special class of construction is apt to 
blind one to the fact that the capacity of the country’s 
own yards is unequal to the demand for shipping for the 
foreign trade. As we have before shown, no more than 
112,000 tons of shipping were under construction in 
Germany at the end of September, this being one-tenth 
of the total building in the United Kingdom at the same 
date. Itis ofgood augury for the future of the German 
industry that the demand is in excess of the home pro- 
duction, but there does not appear to be room for 
serious apprehension just at present from German or 
any other continental shipbuilders, 
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Tux polyphase alternator of the Electricitits Actien- 
Gesellschaft--formerly Lahmeyer and Co.—-of Frankfort- 
on-the-Main has an output of 2000 kilowatts on a non- 
inductive load at 94 revolutions per minute. The 
E.M.F. is 5000 volts, and the number of alternations 
100 per second. 

The general construction of this machine, which is shown 
on the opposite page, varies in many respects from the 
methods of arrangement hitherto inusz. The pole pieces 


built up inside a powerful cast iron ring, strengthened by 
radial arms, the whole being so rigid that the machine 
runs practically noiselessly even at full load. The arma- 
ture winding is completely enclosed in micanite tubing, 
which latter, as also the armature grooves, are of round 
section, reducing the loss due to hysteresis and eddy 
currents in the armature teeth to a minimum. 

The power losses are divided as follows :—Copper 
losses in the armature, 18,700 watts; core losses in the 
armature, 13,100 watts; armature teeth, 9000 watts; ex- 
citation losses, 18,800 watts. The total electric efficiency 
on non-inductive load is 95°3 per cent. Special care has 
been taken to keep the drop in volts between full load 


Fig. 1—-LAHMEYER DIRECT-CURRENT DYNAMO 


are round instead of being of rectangular section, so as 
to diminish the length of the windings, and are at the 
same time solid, which is said to diminish the tendency 
towards hunting when the machines are put in parallel— 
the eddy currents produced in the pole pieces having in 
this case a “damping” action, according to the makers. 
Excessive heating of the pole pieces, which is certainly a 
phenomenon to be dreaded under such circumstances, is 
obviated by special arrangement of air spaces and 
grooves.’ The windings are of bare copper, insulated 
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Fig. 2-LAHYMEYER DIRECT-CURRENT DYNAMO 


from one another by compressed fibre. It is claimed for 
this construction that, in addition to the more economical 
utilisation of space which it renders possible, it pre- 
vents all chance of the windings becoming deformed by 
centrifugal force. The exciting current is taken direct 
to the collecting rings from the terminals of the direct- 
coupled exciter, the regulation being effected solely by 
manipulating the shunt regulator of the exciter, waste 
of energy being thus avoided, as also the unpleasant 
heating effects produced by regulating the main current 
throug resistances. The armature, which is fixed, is 
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and no load as low as possible. It comes out at 6 per 
cent. with a non-inductive load. This drop, which is 
small for this continental type, is secured by using a very 
strong field, with high saturation of the poles, so that the 
machine works well above the knee of the magnetisation 
curve. The measurement of pressure, current, and power 
is effected by special instruments in a low-tension circuit, 
obviating all danger for the attendants. 

The continuous-current machine —Figs. 1 and 2—is 
designed for an output of 550 kilowatts at 550 volts and 
94 revolutions. It was built for a tramway installation. 
Consideration has been given to the special requirements 
of this class of service. The armature is of the drum 
type with bar conductors, and its 600 turns are con- 
nected up in parallel series. Each turn is bent accurately 
to shape by the help of a template, so that the employ- 
ment of solder is redyced to a minimum. The bars are 
efficiently insulated with mica, and instead of the usual 


Fig. 3-LAHMEYER ENCLOSED MOTOR 


piano wire binding, the windings are secured against the 
action of centrifugal force by brass segments screwed 
on to the surface. When repairs are necessary a 
segment can be unscrewed and the injured armature 
bars removed. The commutator segments are of 
drawn copper and are mica-insulated. Special pre- 
cautions are taken at any points where an 
“earth” might occur. Thus, for instance, the clamps 
which hold the segments together are turned out 
conically and the insulation carried over this turned-out 
portion. The collecting bars of the brush holders are 
completely covered in and insulated with strips of 
ambroin, the brush holders themselves having ambroin 
caps. There is complete absence of sparking in all 
positions of the brushes, and although the machine at 
the Exhibition was compelled to work at only 400 volts 
the position of the brushes was quite independent of the 
load. The efficiency comes out at 93°2 per cent. inclu- 


sive of losses from friction in the bearings. Of the losses 
2 per cent. are copper losses in the armature, while the 
field losses amount to 14 per cent. In Fig. 3 we have 
the outside view of an enclosed motor showing the prac- 
tice of this firm as to this type of machine. 


NEW YORK WATER SUPPLY. 


In our issue of September 15th of last year we printed 
an article setting out the then condition of the water 
supply of New York, and calling attention to what was 
known as “The Ramapo Job.” By the courtesy of Mr. 
John R. Freeman, civil engineer, of Providence, Rhode 
Island, U.S.A., who has forwarded to us, at our request, 
a copy of a report which he has just made, we are 
enabled to give our readers a considerable amount of 
further information on this most interesting subject. 
The report in question was made to the Comptroller 
of the a of Finance of New York City. It 
was asked for on August 24th, 1899, and is dated 
March 28rd of this year. The book contains nearly 
600 pages, 119 of which are devoted to the report proper, 
the remainder being devoted to detailed appendices. 
Throughout the volume there is a very large number of 
carabalie-saeented plans and maps. Itis impossible to 
believe that, together with the numerous detailed tables, 
which are profusely given, they can have been prepared 
in the seven months elapsing between August, 1899, and 
March of this year. They must, in large part, be the 
outcome of years of special study and preparation. 

The points with which it was requested that the report 
should particularly deal were, first, the capacity and 
adequacy of the existing sources of supply compared with 
existing consumption, and what may be expected in the 
near future ; secondly, the question of waste and how it 
may be prevented ; thirdly, whether the existing pressure 
and volume of the water supply for fire purposes were 
sufficient ; fourthly, the best means of adding to existing 
water resources; and, fifthly, the advantages and dis- 
advantages of the additional source of water supply from 
the Esopus Creek, proposed by the Ramapo Company. 

Departing from the usual order of procedure in similar 
instances, the author places his conclusions in brief in the 
forefront of the volume, and immediately following the 
questions just mentioned. Mr. Freeman is of opinion 
that, although the consumption of water in New York 
will very soon be uncomfortably close to the safe limit, 
yet, with prudent management and with moderate and 
practicable restriction of waste, the Croton watershed, 
supplemented as now by the Bronx and Byram watersheds, 
can furnish a safe and ample supply for the boroughs of 
Manhattan and the Bronx for five years to come, thus leav- 
ing this time in which to build works for an additional supply. 
It is contended that with careful checking by meters and 
other ‘‘ simple means without expensive new appliances,” 
the worst leaks and places where waste is going on could 
be discovered, and if these were remedied then the 
present supply might be made sufficient for ten years to 
come. This would be of great advantage when making 
the new works, as the author contends that ‘five years 
is an almost impossibly short time for building proper 
aqueducts and dams.” There is, it is urged, ample proof 
that more than half the water now delivered by the New 
York and Brooklyn aqueducts is wasted, and the hope of 
restricting waste does not justify delay in making sure of 
an adequate additional supply. Finally, it is considered 
that the price proposed by the Ramapo Company, which 
our readers will remember was to be 70 dols. per. million 
gallons, is exorbitant, and that this source, while good in 
some ways, is less desirable, of smaller capacity, and 
more expensive than other sources that can probably be 
obtained. It will perhaps be of interest to examine our 
issue of September 15th, 1899, for any further informa- 
tion as regards the Ramapo Company and its proposals, 
and other matters with which this report deals. 

In support of his conclusions, Mr. Freeman produces 
evidence which proves that the safe yield of water from 
all sources at present controlled by the City, and avail- 
able for the supply of the boroughs of Manhattan and the 
Bronx, consisting of the Croton, Bronx, and Byram 
watersheds, with all the present reservoirs, and including 
the Croton and Jerome Park reservoirs, now under con- 
struction, cannot prudently be relied upon in years of 
extremely low rainfall to furnish an average supply of 
more than 290 million gallons per twenty-four hours. 
The daily consumption of water in these two boroughs 
was an average of 246 million gallons a day during 1899. 
For the past four years the consumption has steadily 
increased at the rate of 15 million gallons per day from 
one year to the next. At the same rate of increase the 
full safe permanent capacity of all sources would be 
reached inthree years. This would include the reservoirs 
now under construction. With extreme care and a 
moderate amount of waste restriction, the sources may be 
made to serve for five years to come. The present waste 
of water amounts to certainly one-half, and probably to 
two-thirds, of the entire amount of water delivered. In 
the borough of Manhattan there are 850 miles of pipe 
and 120,000 service pipes. A large part of the waste is 
under ground in unknown localities. 

The cheapest new soutce of supply, providing the Con- 
necticut Legislature will co-operate in permitting it to be 
obtained, is what is known as the Ten Mile River com- 
bined with the Upper Housatonic, which, with no ex- 
pense for pumping, and with comparatively short 
aqueducts, will deliver 750 million gallons at least per day 
by gravity flow, in the very driest years, at the city limits, 
from a new distributing reservoir, at a head of 800ft. 
above sea level. The cost, if reckoned on the whole 
quantity, will probably not exceed 10 dols. per million 
gallons, even if land and water damages are extravagantly 
high. The whole 750 or 800 million gallons per day from 
this source can, it is stated, be delivered in New York for 
about one-half the total annual expenditure that the 200 
million gallons per day from the Esopus and its connect- 


ing watersheds would have cost on the terms tendered 
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2000 KILOWATT POLYPHASE ALTERNATOR 
ELECTRICITATS ACTIEN-GESELLSCHAFT, FRANKFORT-ON-THE-MAIN, ENGINEERS 


(For description see page 458) 
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by the Ramapo Company, and with greater certainty of 
delivery in years of low rainfall, and much greater safety 
of structures. Various other good water sources can 
secured if Connecticut refuses to allow the diversion of 
the Housatonic and Ten Mile rivers. The Esopus Creek, 
adds the report, the principal source offered by the 
Ramapo Company for a supply of 200 million gallons per 
day, if provided with the reservoirs indicated on the plans 
filed by that company, and of the sizes and elevations 
proposed, could not supply in years of extremely low 
rainfall more than 100 million gallons per day without 
reinforcement from other rivers and streams. 

The Ten Mile and Housatonic rivers do not lie within 
the State of New York, but in that of Connecticut. The 
author, however, does not consider that there will be any 
real legal difficulty in the way of New York obtaining this 
supply, and it is expected that Connecticut will behave in 
a friendly spirit. Indeed, it is hinted that a possible re- 
adjustment of the State boundaries—not an unprecedented 
proceeding— might be brought about, by means of which 
these watersheds might be brought within the State of 
New York for this particular purpose. 

Meanwhile an estimate is made of what may, in the 
immediate future, be expected from the Croton Water- 
shed. The following table gives the probable consumption 
of Croton water—exclusive of Bronx water, and assuming 
that the Bronx and Byram sources are being used to their 
full safe capacity—and the probable yield now and when 
works being constructed are completed. The yield is 
calculated as the maximum possible when the storage is 
augmented by flashboards, and with a rainfall such as 
that in 1880-1881. 


Margin of Safety in Croton Supplu. 
Probable consumption. Yield to be relied 


r ~ in ate or 

ion ons m on ons shor tage. 

For the year per day. per 24 hours. 


In the above table 800 is used as the maximum safe 
and trustworthy yield, because, says Mr. Freeman, 
‘“some chance of impairment of quality of water by 
keeping reservoirs long drawn down could be tolerated in 
an emergency.” 

This work of obtaining a new supply must be com- 
menced at once. The new Croton dam will, when it is 
completed, have taken at least ten years to build. The 
first sod for this was turned in 1892. The new Croton 
aqueduct, after two years had been spent in surveys, &c., 
was 5} years more in building from the time ground was 
broken till the time water was first run through it. 
These times could be lessened for the new works by 
modern methods, night work, and careful overseeing ; 
but the necessity is great, and no time should be lost. 

Mr. Freeman’s estimate of future requirements de- 
pends on the greatest effort being made to restrict waste 
that public sentiment will allow, and is as follows :— 


Consumption with restriction as to waste. With matters as 


they are at present. 
In 1905... 125 gallons per capita... ... 140 


Even on this he 
In his opinion the only safe way 
of avoiding danger and suffering is to provide water on 
the expectation that the consumption will continue in 
New York much as heretofore. This being so, he is led 
to believe that nothing short of a total of 500 million 


- gallons a day should be considered. The larger amount 


of 800 million gallons would be preferable. This from Ten 
Mile River and the Upper Housatonic could be delivered 
at 300ft. head, and would do away with ail pumping, and 
pumping now costs Manhattan alone 70,000 dollars a year 
in coal and wages, apart from all interest, fixed charges, 
and depreciation. The 300ft. head would be ample for 
all fire-extinguishing purposes. There lately arose the 
question as to whether there should be a salt-water 
system for flushing and fire-extinguishing purposes. The 
author is evidently of opinion that this will not be neces- 
sary if only what he recommends is carried out. He 
remarks that the total quantity of fresh water that can be 
saved by a salt-water system is too small a proportion of 
the entire city supply to make any material difference in 
the size of the additional supply of fresh water that is 
surely needed. 

The possible new sources of supply are examined at 
length, and they are twelve in number. The Ten Mile 
River alone would give 150 million gallons a day, which 
would tide Manhattan and the Bronx over another ten 
years at its present rate of increase; or if Brooklyn and 
Queens must also share in it, about seven years. This 
river, however, combined with the Upper Housatonic 
and with the addition of a dam, would deliver 750 to 
800 million gallons per day into the Croton watershed, 
at the cost of about 10 dols.—certainly not more than 
12 dols.—per million gallons. It could, when combined 
with the East Branch of the Croton in Sodom reservoir, 
be economically delivered by gravity to New York City 
under a head of 300ft. above the sea at the city limits. 
This pressure, allowing for loss due to friction in the 
pipes, is sufficient to afford a water pressure of 100 lb. 
to the square inch at the street level in front of the New 
York City Hall, or the water will rise by gravity 230ft. 
above the street level at the City Hall. 

These are the two sources which Mr. Freeman recom- 
mends should be used, but we may just briefly mention 
the other possible sources of supply discussed in the 
report, as to some of them recourse must be had if the 


be | better understanding of the positions of the various water- 


Ten Mile and Housatonic rivers cannot be obtained. - The 
accompanying map, taken from the report will help to a 


sheds and their distances from New York. The third 
source is Suffolk County, Long Island. This could 
probably be made to yield, by a skilful development of 
the ground water, between 60 and 120 million gallons a 
day, which would be equivalent to nearly ten years’ natural 
increase for only Brooklyn and Queens. Fishkill Creek, 
the fourth source, could probably be developed to furnish 
a supply of 150 million gallons per day at the same level 
as the present Croton supply. The Esopus Creek, the 
principal source of the Ramapo Company, could not by 
itself be relied upon for more than 100 million gallons a 
day. Together with other neighbouring streams and wi 
great delay owing to the difficulties of the works, it might 

ssibly yield 200 million gallons a day. The water would 
* delivered at the city limits at a head of 300ft., and the 
cost per million gallons would probably be 30 dols. 
Filtered water from the Hudson at Poughkeepsie 
might be obained to the extent of 200 million 
gallons a day, but this 200 gallons would cost as much as 
the 800 million gallons from the Ten Mile and Upper 
Housatonic. The Upper Hudson, or Adirondacks, could 
supply from 200 to 1000 million gallons a day of excellent 
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water under a head of 3800ft. An aqueduct line for 
bringing the Adirondack water from Cornish to the city 
limits appears entirely feasible, but the price—as com- 
pared with the cheaper Housatonic project—would be 
prohibitive. Two hundred and fifty million gallons a day 
could be brought at a cost of nearly 50 dais. a million 
gallons ; 500 millions at a cost of just over 34 dols. ; and 
1000 millions at just under 24} dols. The Wallkill and 
adjoining watersheds might yield 520 million gallons a 
day, but the ground is unpromising, being of a soft and 
boggy nature, ard a rough estimate puts the cost of 
400 million gallons a day at 20 dols. the million gallons. 
The Ramapo River would give 65 million gallons a day, 
and the project would cost 15,000,000 dols. The Dela- 
ware River would give, with its tributaries, an undefined 
supply at good elevation, but at prohibitive cost. Both 
these two latter schemes involve interstate questions not 
easy of settlement. Lake George and the Great Lakes 
have been inquired into as possible sources. The former 
would not yield enough, or at high enough level; and the 
latter are too far away, the nearest being some 220 miles 
in a straight line. 

Taking all these sources into consideration, Mr. Free- 
man believes that the advantages of the Housatonic and 
Ten Mile supply are so great that the city of New York 
could, to secure this water, afford to pay every house 
owner within the basin to be flooded three times the 
market value of his house, and could further well afford 
to pay every owner of a mill site along the Housatonic in 
Connecticut three times the real value of the water power 
to be taken away. 

_ will not allow us to go further into this question 
of the future water supply of New York, interesting as it 
is. We have but touched briefly upon the principal 
features of Mr. Freeman’s report, which is one of the 
most complete documents of its class which it has ever 
been our good fortune to read. 


NEW LOCOMOTIVES FOR THE “ATLANTIC 
CITY FLYERS.” 


For some years past the fastest booked sueons in the 
world, and the highest actual speeds in a daily service, 
have been made by the famous “ Atlantic City Flyers” 
on the sixty-minutes schedule between Philadelphia and 
Atlantic City. 

Atlantic City is the Brighton of the United States, and, 
moreover, is a very pushing town in that it provides 
every sort of sport, bathing, and entertainment to attract 
the holiday crowd. For this traffic two great systems 
compete—-the Pennsylvania Railroad and the Atlantic 
City Railway, which is worked by the Philadelphia and 


th | Reading Railway, and the latter, feeling it had to com- 


pete for a most valuable traffic with ‘the greatest 
corporation on earth,” has for some years booked its 
trains at speeds which seem intended to ‘“ defy competi- 
tion.” 

Up till 1897 the “ sixty-minutes schedule” from Phila- 
delphia to Atlantic City did not call for very high speed 
work by the locomotive of the “ Flyer,” as the train was 
given more time and the steamer less—for it must be 
understood that the sixty minutes includes about a mile 
of ferry to Camden and the transfer of the passengers 
from the steamer to the train, and then 554 miles of rail 
from Camden—but as the traffic increased it was found 
that the ferry was always behind time and that the 
passenger transfer took longer, so that the train could 
never leave Camden on time. In 1898, therefore, the 
“ Flyer ” was screwed up from 553 miles in 52 minutes— 
or 64°03 miles per hour start to stop—to 55} miles in 
50 minutes start to stop, that is, 66°6 miles per hour, so 
as to give more time for the ferry work. The complete 
official returns of the actual working for the two heaviest 
months in 1898 show that this wonderful booked speed 
was not only always punctually fulfilled, but that- the 
locomotive did more than was required of it—the train 
took fifty-two minutes on one occasion, a footnote to the 
official return remarking :—‘‘ This signal was improperly 
thrown against the train either by accident or design.” 

As a matter of fact, the ten minutes given for the ferry 
and transfer were always exceeded, and the train never 
left Camden on time, so that the locomotive had to make 
up this lost time. The official returns of the actual 
working show that in July the average running time for 
the 55} miles, start to stop, was 477%; minutes, or an 
average speed of 69°8 miles per hour inclusive; while in 
August still finer work was done, as the averages work 
out at 4632 minutes, or a speed of 71°25 miles per hour 
inclusive. The weight of the cars behind the tender varied 
from 170 tons to 234 tons of 22401b. The finest run was 
on the 5th of August, when the 554 miles were covered 
in 443 minutes, or at 74°4 miles per hour inclusive, with 
206 tons of cars. 

But fully to realise the work which the locomotive is 
asked to do, it is necessary to bear in mind that the 
“ Atlantic City Flyers” start and finish their course 
after the manner of trams, through long distances of the 
crowded streets of a town and a city where there are 
speed limits, and also that they are very often checked 
and sometimes stopped dead just outside Camden, when 
getting into speed, at a point where the rival line crosses 
at grade, and where the first train in sight has the right 
of way. 

To a the politics of the situation, it should be 
explained that the Pennsylvania competes for this sea- 
shore traffic, and being, as becomes “ the mightest cor- 
poration on earth,” somewhat slow and dignified in its 
progress, it did not awake early to the fact that its rival 
was by such displays of energy creating a great and pay- 
ing traffic, and possibly taking away some of its own ; 
still, when it did, it tore up the whole of its track and re- 
laid it with very heavy rails, and built some very large 
and fast locomotives, so that in the spring of 
1899 the rivals stood more equally matched, the 
Pennsylvania having the pull, however, of a 
shorter ferry and fifty-nine miles of rail, so that it did 
not need to run so fast. In July, 1899, in order to 
carry the rapidly-developing traffic the Philadelphia and 
Reading Railroad put on two “ Flyers” at 66°6 miles per 
hour, and the Pennsylvania Railroad also two trains at 
64°3 miles per hour over their 59 miles course from 
Camden to Atlantic City, these four trains making a sixty- 
minutes schedule from Philadelphia to Atlantic City ; 
and, in addition to these, the Pennsylvania put on trains 
at 61:0, 60°0 (two), 55°3 (two) from Camden, and three 
at 57°0 from Atlantic City, while the Philadelphia and 
Reading booked their trains at 60°5, 55°5 (four) and 
55°83 (two) from Camden, and at 60°5 (two), 56°8, and 
56°4, from Atlantic City. All these trains maintained 
the honourable traditions of 1898, although the increasing 
weights gave the officials some anxiety in the work of 
keeping time. 

The class of locomotive which, on the Philadelphia and 
Reading, did this fine work, was illustrated in Tue 
ENGINEER, of June 17th, 1892. 

As might be expected, this high-speed work developed 
such an enormous traffic that the companies were over- 
whelmed, and the officers of the Philadelphia and Reading 
Railway had to face anew the question of motive power in 
view of the certainty of having to use more cars this season. 
The question of water-power, if we may so speak, had also 
to be considered, because these old locomotives had only 
4000-gallon tenders, which were hardly ample enough 
for such speeds with heavier trains. Before settling on 
the designs and dimensions for new locomotives, the 
officers carried out some practical experiments in 
November last with locomotive No. 1028, and trains a 
a little over 300 tons weight, and this locomotive—with a 
larger tender pro tem.—managed, with its small heating 
surface of only 1835 square feet, to run this train 55} 
miles in 51 minutes, using, however, about 5400 gallons 
of water. 

As a result of the consideration of all the problems, the: 
Philadelphia and Reading Railway gave the Baldwin 
Locomotive Works of Philadelphia an order for six loco- 
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motives for this” ial service, one of which is here | exactly how the driver’s seat is upholstered in these 
illustrated. It will be seen that these locomotives are | locomotives, but in the case of some U.S.A. engines, 
somewhat similar. to Nos. 1027 and 1028, built by the | the description of them reads like that of the new 
same firm for this-work, but far bigger, and having many | furniture of a club, while they are poised on two sets of 
improvements. They are four-cylinder Vauclain -com- | ball bearings, which, in Japanese lighthouse fashion, take 


FOUR-CYLINDER VAUCLAIN EXPRESS LOCOMOTIVE 


pounds of the “ Atlantic’ type, that is with the wheels | up the oscillations from any direction, although, thanks 
arranged as in the 990 class on our Great Northern Rail- | to the compensating levers, U.S.A. locomotives ride very 
way, the 1400 class on the Lancashire and Yorkshire | smoothly. 

Railway, and the new engines of. the Nord. The large| The illustration gives a section through the cab of the 
Wootten fire-box requires the driver's cab to be put on | locomotive, and is taken looking towards the tender, and 
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CROSS SECTION THROUGH DRIVER’S CAB OF VAUCLAIN ENGINE 


one side of the boiler, where he can have a good | shows the outlines of both boiler and: fire-box. On the 
view. The corresponding chamber on the other side jo = Peng side the position of the. engineer's seat with 
contains seats for the use of officials and, guests, and | relation to the reverse and throttle levers is indicated, as 
from which a splendid view of the country, and the still also the positions of the water gauge, gauge cocks, and 
more important mile-posts, can be had. We cannot say. injectors. There are two injectors, one at the front and 


one at the back of the cab, but nearly in the same line. 
The arrangements for working the blower valve, the 
whistle, and the bell, are placed within the engineer’s 
reach. The seat folds down in case more room is 
needed for officers in the cab.. The locomotive can only 
be operated from the right side. The cab is usually 
entered from the front, as that door is large, the rear 
doorway being much contracted by the huge fire-box, 
though it forms a passage-way between the stoker and 
the engineer in the case of any necessity. Officers or 
guests passing from the cperating to the private cab do 
so by passing round the front over the bumper, or by 
the back road vid the stoker’s footplate. 

In our engraving one pair-of excentric rods is shown 
hanging down loose. The section of the driving wheel is 
worth examination. 

The main features of these locomotives are as follows :— 
Cylinders—high-pressure, 15in.; low-pressure, 25in., with 
a stroke of 24in. Driving-wheels, 7ft. O}in. ; bogie, 3ft. ; 
trailing, 4ft. 6in. in diameter; weight on drivers, 
40 tons; total weight of engine, 77 tons; weight of 
tender, 48} tons; engine and tender, 125} tons (British). 
The heating surface is 165 square feet in the fire-box, 
54 square feet in the combustion chamber, and 2331 
square feet in the tubes, or a total of 2550 square feet, 
being more than 700 square feet greater than in the old 
locomotives ; while a fire-box 94ft. long and 84ft. wide 


-| has a grate area of 80°7 square feet, with water tubes, 


and four drop grates. The boiler centre is 9ft. 2in. 
above rail level, ensuring great steadiness and a large 
margin of safety in rounding curves at high speed, and 
the top of the chimney 14ft. lin. from the rails—the 
turned down. buzzer shows that on this road the limit of 
height clearance is being reached. «Anthracite coal is 
used, one of the boasts of the Philadelphia and Readin 

Railway being that the locomotives make no smoke an 

no dust. The engine. and tender are 66ft. long. The 
tender has a tank capacity of 5950 gallons, and takes 
8 tons of coal, but in case the weight of the trains, or 
a heavy wind, should cause the water to run short, a 
track-tank scoop is provided. 

For the trains this year the Philadelphia and Reading 
Company has also built very fine new coaches 80ft. in 
length, having wide platforms, and vestibuled the full width. 
The trains consist of one Pullman parlour car weighing 
40 tons, to seat thirty-seven ; one coakineiien baggage car 
weighing 40 tons, to seat sixty-four; and as many pas- 
senger cars at 42 tons each as are necessary, each seating 
ninety persons. 

It should be noted that the locomotives and trains are 
fitted with high-speed Westinghouse brakes, which 
are 30 per cent. better in stopping distance than even the 
quick-action Westinghouse; the high-speed brake goes 
on with an initial pressure of 110]b. in the brake 
cylinders, which is automatically reduced, as the speed 
falls, to 60 lb., thus securing the fastest possible stops at 
speeds like 90 miles or more an hour. All the crack 
trains of the United States and Canada, such as the 
Pennsylvania, Limited,” the Empire State Express,” 
the ‘Congressional, Limited,” the ‘Black Diamond 
Express,” the ‘Imperial, Limited,” &c., are “ high- 
speed ” fitted. 

Mr. Theo. Voorhees, the first vice-president of the 
Philadelphia and Reading Railway, and has this sea- 
son put on two “flyers.” The moment this became 
known the Pennsylvania Railroad followed suit, and 
put on two fast trains to correspond, besides quicken- 
ing up another train from Philadelphia, so as to be able to 
advertise three trains to Atlantic City on a sixty-minutes’ 
schedule. So we -have this year four trains booked at 
66°6, and five booked at 64°3 miles per hour, on the routes 
between Camden and Atlantic City, besides a bouquet at 
about 60, and a little under. Writing on July 7th, Mr. Theo. 
Voorhees—who has special charge of the punctuality of 
the “ flyers ’—says :—“ The trains are making uniformly 
good time, and are carrying very good loads of paying 
passengers, so that the business is profitable at these 
very high speeds.” And again on July 30th he writes: 
—‘ Our trains on the Atlantic City road are doing well. 
We easily run around our competitors.” 


The following are the more important dimensions and 
fitments of these locomotives :— 


Philadelphia and Reading Railway.—Class P 3 a.—May, 1900. 


Weight on drivers ... ... ...... ... 40 tons (British) 
truck wheels ... ... ... ... 20 
Wheel base—total of engine ... 26ft. Zin 
total (engine and tender)... 58ft. 
Length over all, engine ... ... 48ft. 34 jin 


Pr engine and tender 
Height, centre of boiler from rails:.. ... 9ft. 2in. 
Of stack aboverails ... ...... 14ft. ljin. 
Heating surface, fire-box ... 165 square feet 


h. h 


pot 
Wheels and journals— 
Drivers, diameter... ... 7ft. Ofir. 
‘9 material of centres ... Cast steel 
Truck wheels, diameter ... ... ... ... 36in. 
Trailing wheels, diameter... ... ... ...  54pin. 
Journals, driving axle, main ... 9in. x 12in 
» truck axle ... 6in. x 
trailing axle in. x 12in. 
Side rod pins, main ... ... ... ... ... Zim. x 4hir. 
‘front ... in. x dir. 
Crosshead pins ... . 4in, x 4ir. 
Cylinders— 


Cylinders, diameter, H.P. 1din., 25in. (two of each) 


» Yod,diameter... ... ... ... ... 4}in. 
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Cylinders (continued) — 
Main rod, Jeng centre to centre ... 11ft. 3fin. 
Steam ports, le: 18in. 

Valves— 

»» greatesttravel ... ... ... ... Oifin. 

», inside clearance, H.P.... ... ... fin. 

:» lead in full gear 

Boiler— 

Ty ve Wooten 
Steam pressure ... 200 Ib. 
Material in barrel Steel 
thickness .. ... ... }hin. to fin. 
Diameter of barrel atfront ... ...... od#in. 
Seam: Horizontal 


Sextuple riveted with inside and outside welt strips 
Double-riveted circumferential 
Thickness of tube sheets ... ... ... ... Jin. 
crown sheets ... ... ... $in. 
Crown sheets, stayed with radial stays and right-angled crown 
bars 


” 


», outside diameter .. ... ...... 
Fire-box, 9ft. 6in. 
», depth, front ... ... ... ... SBhin. 
thickness of sheets ... ... ... jin. 
& brick walled at front of furnace 
water space, front ... 
back ... ... ... 
Grate, area... ... 80°7 square feet 


water tubes with cast iron bars and four drop grates 


Smoke-box, diameter... 62}in. 
Other parts— 
Exhaust nozzle ... Double 
diameter 34in. and din. 
greatest diameter... .. ... ... 16}in. 
», heightabove smoke-box ... 28in. 
Tender— 
Type 8-wheeled swivel 


Tank, capacity ... 5959 gallons 
8 


484 tons (British) 
Type of underframe ... . ... Channel iron 
Truck spring elical-elliptic 
Wheels... ... 36in. 
Distance, centres of journals 76in. 
Diameter of wheel fitonaxle... ... ... 63in. 
centreofaxle ...... ... Sin. 
Tender frame, length ... ... ... ... 23ft. Zin. 
9ft. 6in., inside 
5ft. 24in. 
‘Type of back drawhead < 
Specialities — 
Sight-feed lubricators Detroit 
Front and back couplers ... Gould 


Safety valves... 3in. Prince muffled 


Steam hose coupling (train heat) .... ... Gold 
Reducing valves... ... ... ... ... Foster 
Sanding device ... Leach 
Injectors eee Sellers 
... High-speed Westinghouse 
Tender brake beam ... 
Westinghouse 
Air pump governoi Westinghouse 
Piston-rod packing U.S. Met. Pack Co. 
Valve-rod packing U.S. Met. Pack Co. 
Injector checks ... Prince Pat. 

Total weights— 
Locomotive ... 77 tons 
Tender ... 48} tons 
Grand total ... (British) 

. D. McD. 


TRIALS OF ELECTRIC MOTOR VEHICLES. 


Tux trials of electrical vehicles organised by the Automo- 
bile Club of Great Britain and Ireland commenced on 
Tuesday morning. The first day’s trial consisted of a run on 
one charge, the route selected being from Chislehurst, vid 
Farningham, Wrotham, Seal, Riverhead, Polhill, Green 
Street Green, Orpington, and Chislehurst, with a continua- 
tion of the route vid Orpington, St. Mary Cray, St. Paul’s 
Cray, to Chislehurst, which latter circuit may be repeated as 
often as the driver thinks fit. On Wednesday the electrical 
vehicles were tried over a hilly road. The judges are :— 
Professor Vernon Boys, Professor C. A. Carus-Wilson, Mr. 
Hugh Harrison, Major H. C. L. Holden, Sir W. H. Preece, 
Sir David Salomons, Mr. James Swinburne, Mr. Alex. P. 
Trotter. 

On the first day the route was severe and the roads were 
very muddy. The Powerful, a car entered by the British and 
Foreign Electrical Vehicles Company, carrying two pas- 
sengers, covered 59 miles. The same company’s Columbia 
Stanhope traversed 74 miles; their delivery van chose an 
easier route, going 7 miles, but failed to carry her three 
passengers all the way. Mr. Hart’s Toujours Contente 
travelled 34 miles with two passengers, and the National 
Motor Carriage Syndicate’s Joel car carried two persons 
37 miles. The Electric Motive Power Company’s two cars 
ran 17} and 35 miles respectively, each carrying two 
passengers. The Canadian Electric Motor Company’s Still 
carriage carried four persons 18 miles, and The Electrical 
Undertakings’ car conveyed two persons 35 miles. 

The second trial took place on Wednesday, over thirty 
miles of hilly road, the result being as follows :—The Elec- 
trical Vehicle Company's car Powerful completed twenty- 
eight out of the thirty miles and then withdrew, owing to 
an accident caused by a shying horse; the National Motor 
Syndicate’s Joel car covered 264 miles, but was delayed 
by the chain coming off; the Electric Motive Power Com- 
pany’s car, the Canadian Electric Motor Company’s car, 
and the Electrical Undertakings car, each completed 
twenty-two miles. The Canadian car had four passengers, 


and the other cars two passengers, including driver. The 
Columbia Stanhope, the Delivery car, and the Toujours 
Contente have been withdrawn from the trials. 


DOCKYARD NOTES, 


Tae latest report from America says that it has been 
decided to build no more destroyers or torpedo boats. 
Whether the report is true, or merely one of those canards, 
now so thick, concerning the United States navy, we cannot 
say. It is worthy of note that if the new United States 
navy is built upon American war experiences only, torpedo 
craft would seem to have no raison d’étre. Spanish boats did 
nothing against the American fleet, and A:nerican boats did 
next to nothing against the Spaniards. But it should be 
borne in mind that at Santiago the Spaniards fired all the 
torpedoes they had at the Merrimac, and off Cavite they 
probably had none, save a solitary crude specimen, of amateur 
make, in the battle of Manila Bay. Officer's of our Navy who 
were there after the battle and Pg oe | the subsequent 
operations, say that had the Spaniards any even second- 
class boats, and a faint idea of how to use them, Dewey’s 
fleet would have been non-existent. But, again, this would 
have been due, in a measure, to the faulty dispositions of the 
“ bigger bug than Nelson,” as Dewey was poetically described 
by American papers at the time of the Cavite affair. 


Tur Formidable is to be ready for her ttials by Christmas 
Eve, according to the latest order. 


Tue Russian ironclads Poltava and Sevastopol, when they 
sail for the Far East, will not, it is said, call at British ports, 
but go to Cherbourg. There is, however, just a chance that 
they may come to Portsmouth. 


Tue idea of giving the Russian armoured cruiser Gromovoi 
two military masts appears to have been abandoned ; and she 
is said to be rigged exactly like the Rossia. 


YestERDAy the battleship Mikasa, built by Vickers, Sons, 
and Maxim, Limited, for the Imperial Japanese Navy, was 
successfully launched from their shipyard at Barrow. The 
Mikasa was illustrated and described in our issue of Septem- 
ber 21st last. 


Tur Hagen, German coast-defence ship, has been on trial 
again, and done a good deal better than formerly. The ques- 
tion of lengthening her sisters has thus been revived. 


Now that Krupp has got the contract to refit the Turkish 
fleet and all, it looks as though the mountain will have to go 
to Mahomet; for it has been unexpectedly discovered that the 
Mahmoudiyeh cannot raise steam enough tomove. It is very 
characteristically Turkish to ‘‘discover” a thing of this sort. 
In the recent war with Greece it was discovered that one 
ship, built in Turkey, had never been supplied with engines, 
“owing to an oversight!’ Oversight is a fine word. 


THe American Navy Board are looking round for a defence 
against submarines—the first Government, so far as we know, 
to give the subject a thought. 


Our contemporary the Naval Warrant Officers’ Journal 
states that the Admiralty have under consideration a new 
form of gun shield, a species of cupola like those protecting 
the big guns of the Powerful. Elswick put such shields to 
most of the guns in the O’Higgins. The ordinary Elswick 
shield, with a big slant and very long in the body, as now 
adopted in our service, is infinitely better than the sort of 
thing which we have in the Royal Sovereign class; but in 
these days of lyddite a shield must be very comprehensive 
indeed to be of any use. Apropos of shields, we observed on 
board the reconstructed Greek Hydra last summer, that the 
upper deck 6in. and the two big guns had absolutely flat 
shields fitted to them. These are a product of La Seyne—a 
place where they generally know what they are doing, though 
we cannot say that the idea appeals to us. We expect, how- 
ever, that it is based on experiments. 


A REFUSE DESTRUCTOR FOR THE STRAND. 


THE epxistence of the Strand District Board of Works came 
to a fitting termination on Wednesday, with the opening of 
a refuse destructor station, which has been erected on a 
highly suitable site, known as Shot Tower Wharf, situated 
on the south bank of the Thames, and approached from 
Commercial-road, near Waterloo Bridge. The destructor is 
of the Horsfall type, consisting of six cells, arranged back to 
back, each cell having a grate area of 42 square feet, and 
being 7ft. wide. Each cell is capable of destroying 12 tons 
of refuse per day. The clinkering floors are at a low level on 
either side, and the tipping platforms are on a higher level, 
approached by an inclined roadway, in such a manner that 
the wagon loads of material can be taken straight from the 
streets and shot into the cells without necessitating any 
intermediate handling. The hot gases of combustion are 
utilised for generating steam in a Babcock and Wilcox 
boiler, which at the time of the opening ceremony was 
only being utilised to a fractional part of its capacity for 
supplying steam jets to the grate - bars, and providing an 
artificial draught by means of silent steam blowers. When 
the plant has been put into thorough working order, it is 
intended to draw upon the boiler power for electric lighting 
and other purposes. The buildings, of iron throughout, have 
been erected by A. and J. Main, of Glasgow. The contract 
price for the erection of the furnaces, buildings, dust catcher, 
and chimney was £10,241. Apart from sanitary considera- 
tions, it is estimated that the new method of disposal will 
effect a considerable financial saving upon the old method of 
disposal at sea by barging, which has hitherto cost the Board 
over £3000 per annum. As the whole installation was not in 

rfect working order when opened for inspection, we with- 

old any criticism of its operation until a later date, when 
we shall give some further particulars of the plant. 


THE New Crvisers.—The machinery for H.M.S. Lancaster, to 
be built at Elswick, will be supplied, not by Sir W. Armstrong, 
Whitworth,-and Co., Limited, but by R. and W. Hawthorn, 


Leslie, and Co., Limited, St. Peter’s Works, Newcastle-on-Tyne. 
The engines will indicate 22,000 horse-power, and will be in all 
respects similar to those now being constructed by the company 
for H.M.S. Kent, now being built at Portsmouth. 


THE INSTITUTION OF CIVIL ENGINEERS. 


MR. JAMES MANSERGH’S ADDRESS. 


THE following is an abstract of the presidential address, de- 
livered at the Institution of Civil ss on Tuesday evening 
last, by Mr. James Mansergh. Further reference is made to it in 
another place oe decided that I would deal to-night only 
with that special branch of engineering to which my time for near] 
forty years has been devoted, it oce to me naturally to loo! 
back to the addresses of those of our past-presidents who had pre- 
ceded me in the same line, and bearing in mind what my prede- 
cessors remark, and feeling that 1 could add very little of 
importance to what Mr. Hawksley and Mr. Bateman had said on 
the points they specially dealt with, I think it will not be inappro- 
priate that I should say something upon one or two departments 
of our work in which our knowledge has advanced or our practice 
been varied since the last of my famous predecessors occupied this 
chair in 1878. Of these the most valuable and practical gain has 
undoubtedly been our enlarged insight into the very important 
work done by the ordinary sand filter, which at that time was not 
expected to do more than remove from the water such suspended 
matter as was visible to the naked eye. In the years which 
have intervened - since then, teria have come very much 
into evidence, and are specially interesting to the waterworks 
engineer, because, notwithstanding their minuteness, they are 
almost entirely removed from water in the ordinary working of a 
sand filter. 

On the question of purity, that is, the absence from the water 
of any such pathogenic organism, the responsibilities of the water 
engineer are daily becoming more onerous and exacting. We are 
thus now-a-days constantly confronted with the problem as to what 
assistance we can hope to obtain from the chemical and bacterio- 
logical examination of water respectively. 

ow the chemical examination enables the chemist to diagnose 
with more or less accuracy whether and in what degree the water 
has been contaminated with animal or vegetable substances. The 
signal service rendered by these hods in detecting sewage 
contamination is conspicuously reflected in the diminished 
mortality from typhoid and cholera in this country. ere are, 
however, many waters—often available in very large volume— 
which are contaminated to such a slight extent only, that they 
differ but very little in chemical composition from waters obtained 
from unimpeachable sources ; and thé question has forced itself upon 
practical men, in view of the ever-increasing demands made by the 
growth of population, whether such waters must be wholly avoided 
or whether they cannot be rendered suitable for domestic purposes 
by submitting them to some simple process of purification, such as 
storage in large reservoirs, or filtration through fine sand. 

But inasmuch as the changes’ effected in a water by sand filtra- 
tion from a chemical point of view are quite insignificant, the 
nature of the services rendered by this method of treatment 
remained completely obscured, and were not revealed until com- 
ae ae recently, when the introduction of the now well-known 

teriological methods of water examination have enabled an 
entirely new interpretation to be placed upon such processes of 
purification. These new methods were brought to a high state of 
perfection some seventeen years ago by Robert Koch, and it was 
in the year 1885 that Percy Frarkland first applied them to the 
investigation of the character of the purifying processes as actually 
— by the London Water Companies. This investigation 
rought out the reassuring and totally unexpected fact that the 
processes employed were often successful in removing 98 per cent. 
of the bacteria present in the original water. These inquiries 
were also instrumental in placing these and other purification pro- 
cesses on a sound scientific basis, Thus among the several London 
companies dealing with the same unfiltered water, those companies 
achieved the best average result which stored the water for the 
longest period and filtered it at the slowest rate through the 
greatest depth of sand. The importance attributed to such 
examination is based on the supposition that most natural waters 
may at any time contain bacteria capable of producing disease, 
and we require a guarantee that any harmful forms which may be 
present should be prevented from reaching the consumer. This, 
in the present state of our knowledge, can be secured only by sub- 
mitting the water to processes which effect the removal of «l/ 
bacteria irrespective of their harmful or harmless nature, and we 
therefore estimate the value of the process according to the effi- 
ciency with which it does this, Whether we are right in so doing 
is a question upon which I am bound to say I have always had a 
slight misgiving. 

e are accustomed to talk of the majority of micro-organisms 
as being simply harmless ; may it not be wiser to assume that they 
are actively beneficent? Further, in removing from the water we 
drink in London 98 per cent. of those found in the river in order 
to capture a stray typhosus or a Léeffler’s bacillus—neither of 
which has ever been found in the raw water—may we not be doing 
more harm than good? I ought not to pass on to some other sub- 
ject without saying that, in speaking of pathogenic organisms like 
typhosus, I am voicing, I believe, the — of the majority of 
investigators in this branch of science all over the world ; but I am 
aware that these opinions are now the subject of acute criticism by 
some physiologists and pathologists, who regard the whole theory 
of disease-producing germs as a scientific chimera. I have not left 
myself time to speak at any length of alterations in waterworks 
methods since 1878, but I should like to say just a few words about 
the coming into fashion of the stone dam in impounding reservoir 
construction, 

There is great comfort in building a dam in masonry as com- 
pared with making an earth bank, but we should not allow fashion 
to run away with us, and so build in stone when earth and puddle 
would answer the purpose equally well at much less cost. I think 
were we get 100ft. of water behind a dam it ought to be built of 
stone, but it is essential in my opinion that such a structure should 
be founded on an unyielding base of sound rock from side to side 
of the valley. With anything less than this there may be —— 
settlement owing to the varying weight of the wall, likely to induce 
fracture. I do not think it is good work to tie a stone wall into 
the side of an earth valley. I cannot say that 1 much admire the 
American practice of building a composite dam, 7.e., of its 
length in earth and part in stone, as they are now doing at the 
New Croton reservoir of New York, which I saw four years ago, 
and have previously done in many smaller works. They seem to 
trust in vidence or good luck over there to an extent we dare 
not do here. In such cases the core or water-tight barrier in the 
earth bank is not puddle as we should make it, but a thin stone 
wall joined on to the end of the true stone dam. I am not sure 
that such a core may not be made from end to end of an earth 
dam, if very special precautions are taken by well rolling the bank 
to ensure that unequal settlement or ing does not take place. 
I have never yet ventured to try it, but if I do not get nervous as 
I grow older I may some day. We are getting in the Elan walls 
very nearly 50 per cent. of solid blocks to a little more filling, and 
the whole structure will wéigh when complete from 157 lb. to 
160 lb. per cubic foot, and will practically be monoliths. In one of 
them we have built 100ft. high in two eight-month seasons, and 
cannot discover by careful examination, or with the level, the 
slightest indication of settlement, 

After an interesting summary of arcient hydraulic engineeri 
works, the President went on to discuss the law of undergroun 
water, and a the Nottingham case, which came before 
committees of both Houses of Parliament a few sessions ago, 
he expressed approval of the action of Newark in depositing a Bill 
asking Pariiament to protect them by enacting that within a radius 
of four miles of the Newark well no public body or company should 
be allowed to sink and pump water to be sent away outside the 
district, that is, for example, to Nottingham. This, he said, was 
undoubtedly a wise thing to do, as it raised a most important 
issue in the directest possible way, and was an act of simple 
self - preservation, for as the law now stands the Corporation 
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would have had no redress whatever if pumping at the new 
Nottingham wells had drawn away their water altogether. The 
landowners would also have been in a similar distressful condition, 
and they resolved at once to petition against the Nottingham Bill. 
It is manifest that it ought not to be possible that this unjust state of 
things could result automatically from the operation of the law, 
and that some reform is urgently needed. 

As regards overground work no such anomaly exists, for no 
public body may abstract water from a surface stream—other 
than a large river at a low level—without compensating the owners 
below, either in money or in water, but having made that compen- 
sation they are assured of the water they are taking for supply. 
Further, no riparian owner may pollute a stream as it passes 
through his estate, or take water so as to reduce its volume except 
for fair and legitimate uses upon that estate. The law of under- 
ground water as it stands was originally settled, as everybody 
knows, by a decision of the House of Lords on an arbitrator's 
award in the case Chasemore and Richards, in 1859, this being a 
dispute between the Corporation of Croydon and a mill-owner on 
the river Wandle, the latter contending that the pumping at the 
waterworks of the former was diminishing the volume of the 
stream which he utilised for driving a wheel at his mill. The 
decision was that there was no right in underground water unless 
it could be proved that such water was flowing in a defined and 
locatable channel—a proposition palpably very difti- 
cult to substantiate. It could certainly not have been proved 
either by the Newark Corporation or the landowners who opposed 
the Nottingham Bill of 1807, 

Their only hope, therefore, of escape from ruin was to appeal to 
Parliament not to pass the Nottingham Bill, or in the case of 
Newark to pass their Bill, which would have operated not only 
against Nottingham, but also against any other great body desir- 
ing to take water away from the Dover Beck district. As a matter 
of fact, the Committee of the first House—the Commons—struck 
out the two — wells of Nottingham and sanctioned the 
Boughton, and gave Newark protection, not over the eight mites’ 
circle they asked for—which was a rather large order !—but only 
within the limits of their parliamentary district of supply. The 
Lords’ Committee afterwards struck out this protection, and mean- 
time the Nottingham Corporation had purchased the right to a 
zone of protection, four miles in diameter, round their Boughton 
well, having fortunately to deal with only one landowner, and 
this agreement was approved by the Committee and scheduled to 
the Act. 

At our Conference in 1897 I made some remarks on this subject, 
and I raise it again now because I realise the serious responsibility 
which an engineer assumes in advising public bodies or companies 
to spend large sums of monéy upon well sinking and pumping 
machinery for obtaining water to which their Act gives them no 
legal right such as is given by an Act for the any, of overground 
water. In March of this year Mr. Shiress Will, Q.C., read a paper 
at the Surveyors’ Institution, which set out in a very clear and, 
I believe, exhaustive form, all the important cases bearing on this 
question since Chasemore and Richards up to the ae time ; 
and in his reply upon the discussion which followed, he said, “1 
agree with Mr. Bie ards—who had previously spoken—as regards 
the hardship inflicted by the existing law in many ways, but I 
confess that such study as I have been able to bring to bear on the 
matter convinces me that the law could not with justice be altered 
in that respect.” I have also given my non-legal mind to a similar 
study, but feel incompetent to do more than suggest that, by some 
addition to the Standing Orders of Parliament, Committees may be 
instructed and empowered to deal with the cases coming before 
them in what think would be a reasonable and sensible 
manner. 

But in certain cases, which the President cited, the common 
sense of Parliament has prevented injustice being done by getting 
behind the law of the land, but, to use an expressive colloquialism, 
“this is not good enough.” Common sense is not equally and 
universally distributed, even among the peers and elected repre- 
sentatives of this kingdom, and Committees ought, in my opinion, 
to have their minds led into the right track, and their hands 
strengthened to do the right as between all parties. What I 
suggest, then, is, that when a public authority or a private 
company promotes a well-conceived Bill for procuring underground 
water for public supply, and when it can be shown that the source 
isa proper and rational one under all the circumstances of the 
case, Parliament in sanctioning the spending of pubiic or private 
money—public especially—should at the same time reasonably 
safeguard the property thus created. This might be done by 

iving them a zone having a diameter to be determined after 
ate 9 competent evidence within which no other well should be 
sunk for the obtaining of water for public supply outside the area 
so defined. That, on the other hand, persons within the area 
should be protected somewhat on the following lines, viz.:—(1) 
‘hose who see spent money in sinking wells or otherwise obtain- 
ing water should, if such water is taken away by the pumping 
operations of the authorised body, have a similar quantity supplied 
to them free of cost. (2) Those who have not so spent money 
should be supplied at a price to be based upon the cost at which 
they could, but for the abstraction of the water, have procured it 
for themselves. 

Of course, these are mere suggestions requiring elaboration, but 
if it were known that such powers would be granted and such 
obligations imposed vpon promoters, only sound and well-con- 
sidered schemes would be submitted, and, on the other hand, 
unreasonable oppositions would probably be materially reduced. 
The settlement of a few cases on these lines would also have the 
effect of rendering the law of underground water as simple and 
understandable as is that dealing with surface or overground 
water. The question of hee arg from underground water, com- 
plicated as it is by the fact that in many cases it is impossible to 
pump water without also withdrawing ‘‘ground,” isa very difficult 
one, interesting both to the engineer and the architect, but I will 
confine myself to what I have said on the “law” as bearing on 
public water supplies. 

Mr. Mansergh then went on to discuss dowsing, quoting largely 
from Professor Barrett’s peat presented before the Society for 
Physical Research. He then went on to say that the diviner 
asserts that he does not concern himself with the nature of the 

und, but is guided solely by the twisting of his forked twig, or 
Sa peculiar sensation he experiences. If this be so, one 
would have expected to find some ‘blind ” dowsers, as the blind 
are peculiarly sensitive in some directions ; but after careful inves- 
tigation I have not found a single blind dowser in any country of 
the world during the four centuries the dowsing-rod has been 
employed. The absurdity of imagining there is any direct con- 
nection between underground water and the motion of the rod is 
seen from the fact that by its aid the dowser of old professed to 
discover ores of precious metals, buried coins, and other treasure, 
lost boundaries, strayed cattle, and even hiding criminals. Until 
stopped by the Inquisition in 1701, it had a multitude of uses in 
the moral world, whilst now-a-days its power is mainly utilised in 
the search for metallic lodes and water. Obviously, therefore, the 
peculiar involuntary motion of the rod, and what causes this 
motion, is one thing, and the existence of an alleged water-finding 
faculty is quite another. _ The only conceivable connection between 
the two is that the movement of the rod may be the outward and 
visible sign either of some inward and novel sensation caused by 
underground water, or sub-conscious perception of surface indica- 
tions on the part of the dowser. . 

The conclusion of the second paper being not yet in print, Pro- 
fessor Barrett has been good enough to write me as follows :—‘“ It 
is in comparatively. shallow wells up to, say, 50ft. or 60ft. deep, 
and for comparatively small supplies, z.e., for domestic use—not a 
large town supply—that the dowser is most successful. And his 
success is seen most strikingly in those regions where the geologist 
is most apt to be at fault, namely, where underground water 
exists in fissures, as in the lower lias of Somersetshire ; or in the 
fissures or jointings of older rocks, as in the clay slates or Ordo- 


vician rocks ; or where in limestone regions underground water- 
courses have been formed by the erosion of the rock. Here the 
percentage of success of the dowser is greater than chance coin- 
1) That have come to these conclu- 
sions, broadly s' ing :—' at the twisting of the forked twig, 
the part of the dowser. (2) That this is the result of an ideo-motor 
action; any idea or suggestion, whether conscious or sub-conscious, 
that is associated in the dowser’s mind with the twisting of the 
ee cause it to turn apparently spontaneously in his hands. 
(3) Hence the divining-rod has been used in the search for all 
sorts of things from criminals to water, its action being precisely 
similar to the ‘pendule explorateur,’ i.e., a small suspended ball or 
ring depending by a thread from the hand. (4) Dismissing there- 
fore the mere twisting of the forked rod, the question at issue is, 
How is the suggestion derived by the dowser that starts this 
involuntary muscular action? Here the answer is a very complex 
and difficult one. (5) Careful and critical examination shows that 
certain dowsers—not all in whose hands the twig turns—have a 
genuine facility or faculty for finding underground water beyond 
that possessed by ordinary well sinkers. Part of this success is 
due, first, to shrewd observation and the conscious or unconscious 
detection of the surface signs of underground water. Secondly, 
a residue, say, 10 per cent. or 15 per cent. of their successes 
cannot be so explained, nor can these be accounted for by chance 
nor lucky hits, the proportion being larger than the doctrine of 
probabilities would account for. This residue no known scientific 
explanation can account for. Personally, I believe the explanation 
will be found in some faculty akin to clairvoyance; but as the 
science of to-day does not ise such a faculty, 1 prefer to leave 
the explanation to future inquirers, and to throw on to the 
‘sceptic’ the task of disproving my assertions and giving his own 
explanation.” 

Sir William Crookes writes me as follows :—‘‘My own view on 
the subject is that the movements of the twig or rod are entirely 
produced by muscular movements of the dowser, and have nothing 
whatever of the so-called supernatural about them. Professor 
Barrett’s theory as to the connection between these involuntary 
twitchings and the presence of water is plausible and ingenious, 
and is probably true ; but I myself have never seen any divining 
for water, so can scarcely judge.” 

Neither have I seen any divining, but the reading of these papers 
has suggested to me the formulation of certain crucial tests, which, 
if opportunity occurs, I will invite two or three of the leading 
dowsers to submit themselves to, and some day or other I may be 
able to tell you the results. What puzzles me a good deal is that 
the divining-rod is not used merely for the finding of water, and if 
I were to experiment myself in a limestone district and find that at 
a certain spot my involuntary muscular movements twisted the 
twig, I should not know whether in the eroded cavern below me 
I might expect to find a running stream or a bolting criminal. 

In thinking over what I should say to-night it struck me that 
it might not be uninteresting to compare the water supply arrange- 
ments of a few representative cities in the United Kingdom, 
Europe, America, and Australia, which should form a permanent 
record in our ‘ Minutes” of their condition at the end of the 
nineteenth century. The cities I have selected are London, 
Liverpool, Manchester, bag ap Glasgow, Dublin, Paris, 
Berlin, Vienna, Rome, New York, Chicago, ton, Philadelphia, 
Melbourne. I want to call your attention to the striking fact 
that out of these fifteen cities—with a partial exception in Rome— 
in fourteen of them the water supply is administered by the public 
authority as directly representing the ratepayers and water con- 
sumers, and in only one by the directors of private companies. 
This fact I feel I may fairly take as a justification for expressing 
my own views upon the general question of the proprietorship of 
water undertakings and of the London casein particular. Shortly, 
then, I think the fourteen places are right and the fifteenth wrong, 
and that the recent recommendation of Lord Llandaff’s Commission 
as to the acquiring by some representative public body of the 
undertakings of the eight London water companies is in accord 
with the consensus of the best official, parliamentary, and public 
opinion of the day. 

I am not speaking without some experience in this matter. In 
1876 I was—as I am still—engineer for the Stockton and Middles- 
brough—now Tees Valley—water Board, who in that year suc- 
ceeded in passing through the two Houses of Parliament an Act 
for the compulsory acquirement of the undertaking of the company 
bearing the same name ; and for the last ten years I have advised 
the Birmingham Corporation, who in the previous session, after 
getting a purchase Bill through the first House, agreed with the 
local water company without further contest in the second. In 
the Stockton case the committees decided that the company 
should be paid full statutory dividends in ger gases or, if a 
capital payment was preferred, the amount of such dividends 
multiplied by twenty-five years’ purchase ; also a sum for prospec- 
tive value and compulsory purchase to be settled by arbitration 
failing agreement. No agreement was come to, and an arbitration 
ensued in 1878, under which the company received an addition of 
nearly 40 per cent. to the authorised dividends capitalised, an 
award eminently satisfactory to the shareholders. Althcugh at 
the time the price was considered very high, it has never been 
complained of as an improvident purchase by the ratepayers or 
water consumers, being, in fact, only 26} years’ purchase of the 
net income, and no reasonable people in the district would prefer 
that the transaction had not been accomplished. 

In the Birmingham case the price agreed with the company was 
such that the Corporation had been able, between the date of pur- 
chase and the introduction of the Bill for the Welsh scheme in 1892, 
to lower the water charges on two occasions, and it was estima 
that the re-imposition of rates similar to the company’s, coupled 
with the natural increase in revenue, would pay interest on the 
capital outlay of the new great gravitation works. These two 
notable cases occurring toget er gave great encouragement to the 
growing feeling of many local authorities in favour of purchasing 
the works of water companies supplying their districts, and many 
transfers have taken place in the meantime, some by agreement 
and some by direct parliamentary compulsion. 

I have been concerned in a number of these cases, and, with 
os one exception, all the transfers have been made on terms 
air and advantageous to the sellers. Wherever I have been sole 
arbitrator or umpire ~~ anxiety has always been to give the 
owners who were being di dof their property the reason- 
able benefit of any doubtful point, and I am sure that in this way 
— justice to all parties can be, and practically is, always 

one. 

The soundness of the principle—that the purveying of water to 
the public should be one of the distinctive functions of the respon- 
sible sanitary authority of any district—is really incontestable, 
notwithstanding the persistent and ever-enduring conservatism of 
some of my best friends, who hold the view that it is something akin 
to sacrilege to attempt to lay hands upon the property of share- 
holders in any water company trading either with or without parlia- 
mentary sanction. If they are right, then all the great intelligent and 
energetic business cities inthis country are in the wrong, for practi- 
cally allof them have bought out one or more water companies prior 
to taking upon themselves what, in my opinion, is their most im- 
<< public duty. If er are right, the Duke of Richmond’s 

mmission was wrong in 1869, for that very capable body advised 
the purchase of the London water companies. If they are right, 
Parliament was wrong in approving the Birmingham Purchase 
Bill of 1875, the Stockton and Middlesbrough in 1876, the Sheffield 
in 1888, and scores of others. If they are_right; Lord Llandaff’s 
Commission was wrong in recommending only last year the purchase 
# bs undertakings of the eight water companies supplying Greater 

ndon. 

In this matter I wish to be distinctly understood. I have the 
greatest admiration for the enterprise which years ago provided 
water for hundreds of towns in this country when there were not 
in existence public bodies able or willing to perform the duty. I 


isa gem with their struggles in the early years when the divi- 
ends crept slowly up from nothing to 2 or 3 per cent., and I 
think that most of them were righteously earning the full 10 per 
cent. they were dividing under the general Act, when the un- 
scrupulous greed of a corporation prompted the laying of unholy 
hands upon their property. i 

Here my sympathies end, and my common sense comes in—and 
allow me to say in parenthesis to the younger of my audience, that 
if common sense is not one of the most important accomplishments 
of an engineer, then my fifty years’ experience of active work has 
taught me very little. I can quite understand the owner of a 
ery 4 estate objecting strongly to being compelled to sell any 
of it for a railway or a reservoir, the construction and user of whic 
will interfere with the amenity and privacy of his residence and 
grounds. And I can realise how it may be when force 
majeure of any sort compels a man to part with old plate or jewels 
or pictures associated with the memory of his fore-elders. The 
circumstances would, however, be very special to enable me 
to believe that any such sentiment can attach itself to the 
—— of, or the parting with, shares in a water company. 

jis ion brings the owner in, say, £500 a year, and if 
the result of the transfer of his water company to a public body 
is to assure him of a similar annual sum plus all prospective 
value inherent in his investment, I cannot for the life of me see 
where he is hurt, and why such a tremendous grievance should be 
made out for him by his expert advisers to whom I have previously 
referred. I cannot but think that nine out of ten common-sense 
business men would say, ‘‘ Assure me of all the active and dormant 
value of my present investment in some other shape, and then 
you may take it and welcome.” As I believe that this is the 
result attained by the ordinary process of arbitration in ninety- 
nine cases out of a hundred, I do think it is high time that this 
false and pedantic sentiment, which stands in the way of transfer, 
should be allowed to die out. But I want to carry this matter of 
the taking over of water undertakings by public bodies a little 
further—I am speaking, be it remembered, only of water—because 
I deem it of great importance, and have little sympathy with 
municipal trading in general. 

There is a clause in the Public Health Act, 1875, No. 52, 
which provides that no public body shall compete with a company 
having statutory powers within its district, so long as that com- 
pony is ‘‘ able and willing ” to supply water proper and sufficient 
or all reasonable purposes, &c. is provision is very frequently 
an obstacle to any action being taken, because the question as to 
whether a company is ‘‘able and willing” is one that cannot be 
settled without a costly arbitration, which may or may not result 
in the company being found in default, when all the circumstances 
of its position are taken into account. 

Now I think the time has come when this enactment should 
either be repealed or so modified as not to hamper an authority 
anxious to acquire a company’s works, and at the same time to deal 
fairly with the shareholders. I would suggest that the fact of a 
company being or not being able properly to supply water should 
not have any bearing whatever upon the question of purchase, but 
that a public authority should be empowered to acquire any water 
undertaking on giving reasonable notice, provided that authority 
is willing to pay such a price as may be determined by a compe- 
tent arbitrator or arbitrators, either to be agreed upon between 
the parties, or appointed by some Government department. 

The present method of obtaining powers to purchase by means of 
a Bill in Parliament is very costly, uncertain, and open to many 
contingencies and objections. e result depends-in great 
measure upon the preconceived views of the chairman or other 
strong members of the Committees, or the force of the advocacy on 
one side or the other. There are no settled principles or Standing 
Orders to guide them, and consequently there is no consistency in 
the decisions of the two Houses in one session, or of the same 
House in two sessions upon the same case. 

It thus happens that a public authority may be encouraged or 
even put under obligation by a Committee in one session to pro- 
mote a Purchase Bill in the following session, which it may do at 
enormous cost, only to find that the Committee appointed to con- 
sider that Bill holds entirely different views from its predecessor, 
throws out the Bill, and much time, labour, and money are lost. 
After a large experience in the work of Parliamentary Committee- 
rooms, I am convinced that no more upright and independent 
tribunals exist, but I am equally certain that for lack of uniformity 
and consistency of practice, serious mistakes are not unfrequently 
made, and for these reasons I contend that, in such an important 
public matter as that I am dealing with, the procedure should be 
simplified on the lines I have suggested. ; 

London.—The question of buying out the eight onmguaies which 
provide water for the people residing in the City and County of 
London and districts outside, a ee jamentary area of 620 square 
miles, has been debated to my knowledge. for over thirty years. 
AsI have already stated, the Duke of Richmond’s Commission 
advised the purchase in their report of 1869, and in 1880 the 
matter assumed a very practical form when, by instructions of the 
then Home Secretary—now Lord Cross—Mr. -E. J. Smith com- 
pleted provisional agreements with all the companies. The nego- 
tiator was a = able man, and had in the main ar ed very 
fair terms, which might probably have been improved to the satis- 
faction of everybody but that, unfortunately, the Liberals, who 
were then in opposition, made a party cry of the matter ; a large 
Committee; presided over by Sir William Harcourt, with Mr. 
Chamberlain as his right-han es ore disapproved of the terms, 
about which the newspapers had befogged the public with mis- 
leading interpretations ; the agreements fell through, poor Mr. 
Smith died, and the Conservative Government was deposed. 

Thus ended ignominiously, by reason of pou) jealousies, a 

raiseworthy attempt to negotiate in a friendly spirit an important 
Lodiaies transaction, the completion of which would have saved 
over twenty years of bitter and costly contest, and we are to-day 
very little forwarder than we were in 1878.. Of recent years a 
settlement with the companies has been delayed, owing mainly, in 
my opinion, to the wrong-headedness of the London County Council 
through their endeavouring in every possible way, and with 
pertinacious ingenuity, to depreciate the value of the undertakings 
prior to purchase. 

For myself, I have never seen any essential difference between 
the London case and that of scores of others which have been 
settled either by agreement or arbitration. The aggregated 
amount of purchase money will, of course, be very great, but that 
involves merely arithmetic, and no new or unusual principle comes 
in to complicate the ——. of compensation fair and just as 
between the parties. Lord Llandaff’s Commission of 1899 has 
recommended that the companies’ undertakings should be 
purchased, and the water supply afterwards administered by a 
permanent water board of thirty members, constituted of repre- 
sentatives from the six counties of which water London embraces 
parts, the Conservators of the Thames and Lea and the Borough 
of West Ham, the Local Government Board appointing the. chair- 
man and vice-chairman. With some alteration in the numbers, 
and the power to vary them at fixed periods aconiad to the 
relative populations of the districts they represent, I think this is 
a workable scheme. 


_ From a report issued by the Lighting Committee of 
the ration, it the demand for 
electricity, .both for lighting, and: powér purposes, +is increasing, 
and that additional machinery and distributing mains are requi 

To meet the demand for electric lighting, which is stated to in- 
crease at the rate of 33 per cent. per annum, and to supply the 
necessary power required by the electric tramways, the Committec 
recommend that extensions be carried out at a cost of £58,942, 
of which sum £15,000 is for extensions to the distributing system 
for the next two years, > 
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GOODS LOCOMOTIVE, 


SOUTH EASTERN AND 


MR. HARRY 8S. WAINWRIGHT, ASHFORD, ENGINEER 


43' 2" to Top of Chimney 


CHATHAM RAILWAY 


entre cf Boiler 


7! 


54° Underside cf Pratform 


SEBapween Tyres 


GOODS LOCOMOTIVE, SOUTH-EASTERN AND 
CHATHAM RAILWAY. 


Ty our impression for October 12th we aa meg engravings 
of a powerful goods engine designed by Mr. Wainwright. 
Several of this type have been built at the Ashford Works of 
the company, and some by Neilson, Reid, and Co., Limited, 
Glasgow. We give above, end views, which complete our 
illustration .of these engines, which we understand are 
working very satisfactorily. 


LABOUR TROUBLES. 


Some 1500 colliers working at the Marine Collieriés, Ebbw 
Vale, struck work on Tuesday, the surface men complaining 
that cabins had not been erected to keep them from the wet, 
and the underground men objecting to the Barry system as 
carried out. This they had agreed to, on condition that the 
working places should not exceed twenty yards, and be 
shared by two men, instead of which twenty-six yards were 
worked by one man. On Tuesday night a mass meeting was 
held, and after considerable discussion it was resolved to 
recommend the abolition of the Barry system, and to insist 
upon a return to the old stall method. It was further re- 
quested that shelters should be provided on the surface. 

On Wednesday the men remained out, but work was 
resumed Thursday, on the management conceding the 
request for shelters, and promising a correction of the 

Sarry system. 

Further unrest amongst colliers was indicated on Thurs- 
day, the men of the Park and Dare Ocean collieries stopping 
work—their month’s notice having expired—on account of 
the retention in employment of three men who had not 
joined the Federation. At Perth, on the same day, 1500 
colliers struck work for the same reason. The Deep Navi- 
gation men, at their meeting this week, complained of the 
retention of non-federationists in the colliery, and agreed to 
take measures of correction if not at once stopped. At the 
Bwllfa Colliery the men of the Bute seam are now working 
out a month’s notice. A settlement has been brought about 
of the dispute at Llanhilleth Colliery by the efforts of 
Mr. Brace, and it has been decided gradually to do away with 
the double-shift system of the colliery. 

On Monday the Treorky men still remained out, though it 
was represented that all the non-unionists had joined but one. 
The men have decided to remain out until all have become 
unionists. Tuesday, work was resumed, the single non- 
unionist giving way. At the tunnel pit, Abernant, notices 
had been prepared to put in of a discontinuance of work on 
account of non-federationists being retained at work, but the 
management having promised to discontinue such labour, 
notices have been withheld. 

In the anthracite district the eolliers of Gron Hands, 
Cilfryn, and Ystradfawr collieries have been granted per- 
mission by their delegates to issue notices. In one case a 
levelling up of wages is demanded; in the other the employ- 
ment of non-union men is the cause of the trouble. 

At Lord Penrhyn’s quarries in North Wales on Thursday, 
600 men attacked the officials and forced them to leave the 
quarry. They then assailed the manager’s house and 
assaulted him, and further attacked a contractor and his sons 
and ill-treated them. The men complain of an objectionable 
contract having been made. Work suspended. 

The latest phase of the Penrhyn quarrymen’s strike has 
been the stationing of a military force in the neighbourhood 
to assist in the arrest of offenders, &c., and aiding the 
civil authorities, 


The enginemen, cranemen, and firemen in South Stafford- 
shire and North Worcestershire have given notice of strike in 
default of an eight hours day being conceded. 


Referring to the prevailing unrest of labour in railway and, 


other quarters, Mr. Richard Bell, M.P., has stated to a con- 
temporary that trouble is bound to ensue from the coming 
trade depression His opinion is that the worker is feeling 
the pinch of the augmented prices of necessities. -His wages 
of 23s. a week only equal in purchasing power what he could 
get for £1 two years ago. Apart from this depression the 
working classes, and especially the railway servants, have 
been seething with discontent for some time. Agitation for 
increased wages has been proceeding and strikes threatened. 

The increased cost of living is tantamount toa reduction of 
wages. What the workers want is an all-round augmentation 
of 10 per cent. In coficlusion, Mr. Bell added, “I am afraid 
there is a very big fight before us. The numbers of the un- 
employed largely increase, and to my mind the only success- 
ful solution of the problem for the workers is the establish- 
ment of a great labour combination to enforce a fair living 
wage.” 

A Cardiff contemporary has spans a statement re- 
ferring to the increased cost of the working man’s food, and 
works out the total at 3s. per week more, contrasted with 
the price of twelve months ago. 

A Taff Vale man questioned upon the condition of things, 
stated that matters remained practically the same, some 
seventy to eighty of the new men continue, and as many of 
the old hands did not return. This is mot regarded in so 
serious a light as if old hands were waiting out in the cold. 
“Many young fellows,” added the railway man, “ getting 
from 16s. to 20s., and working twelve hours, have gone as 
colliers where they earn double, and in ten hours. Thirgs 
will gradually right themselves, and further trouble was not 
likely if the conciliation arrangements were carried out 
according to promise. If not, well—there might be friction.” 


The tramway men on strike at Ashton-under-Lyne resumedg |... of other seakeihite 


work on Saturday, pending arbitration by the Board of Trade. 

At a meeting of the Tube Felling makers held at Rowley 
and Cradley Heath on Saturday it was announced that 
upwards of 120 workmen employed at the Lion Tube Works 
had been locked out at a minute’s notice, because they had 
decided to join the trades union. The action of the 
employers was condemned, and support promised for the men. 

Mr. Ben Tillett addressed a large meeting of dockers at 
Barry Dock on Sunday evening, and claimed for the union 
the benefits dockers had enjoyed for the last years. These 
benefits had not met with due acknowledgment. The union 
had stamped out greed, avarice, and covetousness at Newport, 
and was prepared to do the same for Cardiff, Barry, and 
Penarth; but there must be reciprocity. Men paid 3d. for 
beer, but grumbled to pay as much for the union, which 
in ten years had expended £110,000 in strike pay. He 
warned them to rally, or it would be years before he would 
visit them again. 

There is a probability of an arrangement of the lightermen’s 
strike. On Saturday the secretary of the Lightermen’s 
Union in Londen received a letter from the Board of Trade 
asking if the men would be willing to send two or three of 
their members to meet a similar number of the masters at 
the Board of Trade, with a view of arranging some basis of 
settlement. The men’s secretary replied in the affirmative. 

On Monday the factory hands of the Atlantic Fuel Works, 
Swansea, turned out on strike. In the evening Councillor 
Merrells of the Dockers’ Union, effected a temporary arrange 
ment until the arrival of Mr. Ben Tillett, and work was 
resumed on Tuesday pending his action. ‘ 

The latest intelligence concerning the lightermen’s strike 


is unsatisfactory. The masters refuse to meet the men’s 
representatives, as the Board of Trade suggested. 

Further complications have set in with the Penrhyn 
quarrymen’s dispute, and it is now estimated that 3000 men 
are idle up to date. 


A NEW WOOD FOR STREET PAVING. 


So far it may be said that wood has been found the most 
suitable material for the street pavements of London. But 
not all authorities are agreed upon the most suitable kind of 
wood for the purpose. Some incline to the harder specimens, 
which wear longer than the softer kinds, but are noisy, and, 
moreover, furnish only a poor foothold for animal traffic 
owing to their slipperiness. Other authorities prefer the 
softer woods, over which traffic can be conducted with less 
noise, and which give a better foothold for animals, but have 
only a comparatively short life. Both kinds, however, 
have the objection that they are absorbent, which is a two- 
sided drawback. In the first place-the moisture with which 
such blocks become impregnated causes them to swell, with 
the result that is not infrequently seen of a whole 
patch of roadway being forcibly lifted owing to the 
non-allowance of space for expansion. In the second 
place, the matters absorbed are often of an offensive 
character, and the pavement is rendered a means of spreading 
disease. A new kind of wood for paving is now being 
| extensively tested in London and Paris. It is known as 
| “ Red Gum,” and is imported from America by Mr. E. Alcott, 

of Millbank-street, Westminster. The qualities which are 
claimed for the wood are essentially those which go to the 
making of a practically perfect road pavement. It also fulfils 
the requirements which recent sanitary edicts have declared 
necessary in that it precludes the possibility of many of the 
undesirable effects which have been noted as following the 
Owing to the peculiar treatment 
which the trees undergo before being felled, it is claimed 
that Red Gum neither shrinks nor swells ; and consequently 
| many of the repairs and readjustments necessary in the use 
of soft or hard woods are obviated. The fact that it does 
not shrink prevents to a large extent the wood wearing un- 
evenly and of surface moisture finding its way between 
the blocks to the concrete underneath, which is likely to 
cause insanitary conditions. On account of the fact that it 
does not swell, the constant re-laying of displaced kerbstones 
is rendered unnecessary. 


Navat ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: A. B. Watson, 
to the Renown, and F. A. Cocks, to the Blake. Chief engineer : 
J. 8. Gibson-Sugars, to the Pioneer. Engineers: V. E. Snook, to 
the Gleaner ; J. M. J. Murphy, te the Blake ; C. Stevens, to the 
Renown ; F. E. Lamb, to the Terrible ; H. M. Wall, to the Vivid, 
for service in Reserve; G. C. Nicolson, to the Pembroke, addi- 
tional for the Sturgeon ; G. Attwood, to the Pembroke, additional 
for the Mermaid; W. W. Pearce, to the Blanche; D. J. Car- 
ruthers, to the Vivid ; C. B, Lecky, J. J. G. Percey, A. E. Deacon, 
P. Bingham, H. J. Turner. Assistant engineers: A. D. Larg, A. 
8. W. Durstow, P. H. Meynell, and A. L. Picton, to the Renown ; 
R. A. R. Meiklem, to the Blake; P. D. Church, to the Pioneer ; 
W. P. C. Spridale, to the Pembroke, temporary for Reserve ; B. D. 
MacQueen, to the] Magnificent. Probationary assistant engineers : 
R. C. Miller, to the Galatea; R. D. Cox, to the Renown, addi- 
tional. Artificerengineers: J. Hindmarch, to the Excellent, addi- 
tional for the Lightning ; G. Dewey, to the Duke of Wellington, 
additional for the Wizard; T. Killick, to the Blanche; KE. H. 
Richards, to the Defiance, additional for tender Lynx. 
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RAILWAY MATTERS. 


A nuMBER of existing locomotives on the Erie Rail- 
road in America have been refitted with larger boilers and 
cylinders to increase their capacity. 


Tue Rhondda Valley Light Railway No. 1 has been 
sanctioned, subject to conditions which will be specified in due 
course to promoters and opponents, 


A SCHEME is on foot to introduce a system of tramways 
in Burton-on-Trent. Although the method of operating them is 
not decided: upon, an electrical system is favoured. 


Tue Swansea Light Railway scheme has been sanc- 
tioned, subject to the introduction of clauses to carry into effect 
the reduction of speed and diminution of certain inconveniences 
at points named. 

Art the Berkshire Assizes on Wednesday, Henry Wood- 
man, engine driver, committed on a coroner’s warrant, was charged 
with manslaughter in connection with the disastrous railway acci- 
dent at Slough on June 16th. The jury returned a verdict of not 
guilty, and the accused was discharged, amidst cheers. 


Pxans for the erection of new electrical engineering 
works to be built at Alloa, on the river Forth, by the British Elec- 
tric Plant Company, Limited, have just been passed by the local 
Dean of Guild Court, and building operations will at once be com- 
menced. When the works are in full operation it is stated that 
about 1000 workmen will be employed. 


Tue promoters of the electric tramway system between 
Bowness, Windermere, and. Ambleside, intend to try and meet the 
views of the various councils by widening the s along which 
the line will run so that they will be in a position to submit new 
plans and advertise a fresh scheme for the next session of Parlia- 
ment. A strong opposition will nevertheless be offered to the 
plans, 

THE Board of Trade have recently confirmed orders 
authorising the construction of a light railway in the county of 
Southampton, from Whitchurch and Hurstbourne Stations to 
Vernhams Dean, and a light railway in the county of Southamp- 
ton, from Bishop Waltham to a junction with the authorised 
Meon Valley Railway, near Brock Bridge, in the parish of 
Soberton. 

Tue record of railway accidents in the United States in 
September includes 90 collisions, 81 derailments, and six other 
accidents, a total of 177 accidents by which 68 persons were killed 
and 196 injured. A general classification shows that four accidents 
were due to defects of road, 30 to defects of equipment, 59 to 
negligence in operating, 10 to unforeseen obstructions, and 74 are 
unexplained.’ 

THE average running speed of the trains on the 
Central London Railway is 14°4 miles per hour; the average 
length of stop in the stations 11°7 seconds, The total time spent 
pe trip in eleven stops during the >eriods of normal traffic is 
2 minutes 9 seconds, but during the b isiness rush at night nearly 
3? minutes are added to the journey of 24 minutes. On the 
Metropolitan District Railway the average stop in stations is 
33 seconds. 

Tue report upon the geueral worsing of the railway 
department of the colony of Queensland for the twelve months 
ended June 30th, 1900, states that the total length of lines in the 
colony open for traffic on June 30th, 1899, was 2745°53 miles, and 
on June 30th, 1900, 2801°15 miles, being an increase of 55°62 miles 
for the year. The capital has been increased by £1,097,280 since 
the last report, consequently the railway fund now amounts to 
£21,495,912, 

A Frencu engineer, M. Berlier, is said to have sub- 
mitted a plan to the Governments of Spain and Morocco, for con- 
necting these two countries by a tunnel from Gibraltar to Tangiers. 
The tunnel would run beneath the sea for 32 kiloms.; its total 
length, including two land approaches, being 41 kiloms. A double 
line of railway would be constructed from Algeciras Tarifa, through 
the tunnel, and ¢i@ Ceuta, Tetuan, Melilla, and Remours as far as 
Tlemcen, where it will join the Algerian railway system. 

An important railway scheme is likely to come before 
the next session of Parliament, affecting Derbyshire, Nottingham- 
shire, Staffordshire, and Yorkshire. Notices were received 
this week stating that under the title of the North Staffordshire 
and Mid-Derbyshire it is intended this session to apply to Parlia- 
ment for a Bill to construct the railway. The share capital of the 
new company is estimated at £810,000, and there will also be a 
debenture issue bearing interest at 4 per cent. per annum. 


Tue Great Northern Railway Company contemplates 
the construction:»of a railway from Hitchin to the south side of 
Canvey Island, on the Essex coast. Taking a perfectly straight 
course, the line will run due south to an important junction at 
Ingatestone, on the Great Eastern Railway, and cross the Tilbury 
line above Benfleet, and near the new bridge about to be built to 
connect the island with the mainland. At the southern terminus 
docks and quays are to be provided for the more rapid transit of 
goods into the Midland Counties, 


Tue statements made by Mr. Cosmo Bonser and Mr. 
Forbes on behalf of the South-Eastern and Chatham Railway Com- 

ny, to the deputation representing the local governing bodies in 

ent and Sussex, were candid confessions of their impotence to 
remedy most of the causes of complaint with regard to unpunctuality 
and irregularity of the trainservices, Mr. Forbessaid they wanted 
‘* millions of miles of sidings.” Subsequent to this it has been 
stated by an official of the company that an improvement in the 
running of trains is to begin with the new year. 


Tue Northern of France Railway Company is arranging 
shortly for a greatly-accelerated service of express trains between 
London and Paris, vid Calais and Dover. The management of the 
Nord Company hopes to reduce the journey between the English 
and French capitals to seven hours, The expresses will be run by 
two extremely powerful engines, which have been specially built 
for the oe , and one of which has formed an interesting 
feature at the Paris Exhibition. The trains will be made up of 

ie corridor cars, fitted with a special brake, in addition to the 
ordinary Westinghouse brake. 


Tue contract to relay the tramway track for electric 
traction from the east end of Port Glasgow, through Greenock, to 
the west end of Gourock, about six miles in extent, has been 

- secured by Dick, Kerr, and Co., Limited, of Glasgow and London. 
The total sum involved is £90,000, and the contract has been given 
by the Greenock and Pprt Glasgow Tramways Company on the 
understanding that the Greenock portion of the line must be com- 
pleted by May Ist next, the Gourock portion by June Ist, and the 
Port Glasgow portion by July Ist. Tenders for overhead con- 
struction, rolling stock, car sheds, &c., have still to be received. 


Two State lines of railway are about to be built for the 
pam 9 of still further develo ~— industrial region in Southern 
ussia lying southwards of the Catherine Railway. One of these 
—— ines will start at the station of Volnovacha on the 
balzevo-Marienpol line, and after crossing the lines leading to 
Berdyansk and Sebastopol at Alexandrovsk, will terminate in one 
branch line at Dolgiuzevo, a station on the Catherine line, while a 
second branch line will form a junction with the Cherson Railway. 
Thus the new line will run mainly parallel with the State Catherine 
Railway. The second line, which will be considerably shorter, 
will start from the Ilovaiskoye Station on the Taga Rail- 
way, and be laid through the anthracite coalfields of Alexeyeff 
as ~ > Debalzevo, while a branch line will run to the Makeye 
eoalheias, 


NOTES AND MEMORANDA. 


Some samples of timber sent out to India for railway 
work after having been treated by a well-known fireproofing 
process have been found to be incapable of resisting the white 
ant, 


EneuisH shipbuilders during October launched 19 
vessels, of about 54,924 tons gross, against 29 vessels, of 73,547 tons 
= in September ; 29 vessels, of 69,194 tons gross, in October 

t year ; and 30 vessels, of 83,603 tons gross, in October, 1898. 


A Sr. Pererssure paper states that the question of the 
official introduction of the metrical system of weights and measures 
into Russia has been decided upon. The Ministry of Finance is 
considering in what manner, and when, to carry out the projected 
reform. - 


H.M. Cruiser Hyacinth concluded her progressive 
trials over the measured mile in Stokes Bay on Monday, and left 
at once for Plymouth to carry out a further series of progressive 
— over the deep-sea course for the information of the Boiler 

mmittee. 


Ir has been soageeted that calcium carbide be used as 
a deoxidant in foundry practice, the yomatee being added to the 
metal before pouring. It is stated that aluminium bronze can be 
produced by highly heating a mixture of alumina and copper 
chloride in contact with the calcium carbide, 


CuicaGo, with its population of about 1,700,000, draws 
its water supply almost entirely from Lake Michigan, by means 
of eight tunnels extending under the bed of the lake, and termi- 
nating in five intake shafts, located. from two to four miles from 
the = The aggregate length of these lake tunnels is twenty- 
two miles. 


Tue gold yield of New South Wales during October 
amounted to 33,113 ounces, of the value of £113,285, as compared 
with 78,550 ounces, of the value of £277,999, in October, 1899. 
The yield for the ten months which ended October 31st amounted 
to 396,823 ounces, of the value of £1,025,933, as compared with 
397,428 ounces, of the value of £1,396,430, during the correspond- 
ing period of 1899, 


Durine last month Scotch shipbuilders launched 26 
vessels, of about 41,497 tons , against 31 vessels of 35,325 
tons gross in September, and vessels, of 35,870 tons gross in 
October last year. For the year so far Scotch builders have 
launched 259 vessels, of 398,182 tons gross, against 403,396 tons 
gross in the corresponding period of last year, 378,735 tons gross 
in 1898, and 260,152 tons gross in 1897, 


Tue following are the names assigned to the battle- 
ships, cruisers, and sloops included in this year’s new Admiralty 
programme. Battleships.—Queen, Devonport ; Prince of Wales, 
Chatham. Armoured cruisers.—Cornwall, Pembroke; Suffolk, 
Portsmouth ; Berwick, Beardmore and Co.; Cumberland, London 
and Glasgow Shipbuilding Company ; Donegal, Fairfield Shipbuild- 
ing Company ; Lancaster, Armstrong, Mitchell, and Co. Second- 
class cruisers.—Challenger, Chatham; Encounter, Devonport. 
Sloops.—Odin, Sheerness ; Merlin, Sheerness. 


Accorp1neG to the report on the condition of the metro- 
politan water supply during the month of ge ange by the water 
examiner appoin under the Metropolis Water Act, 1871, the 
average daily supply delivered from the Thames during the month 
was 123,212,691 gallons; from the Lea, 44,430,032 gallons; from 
springs and wells, 52,512,988 gallons; from ponds at Hampstead 
and Highgate, 2042 gallons. The daily total was, therefore, 
200,157,753 gallons for a population estimated at 6,135,384 gallons, 
representing a daily consumption per head of 35°88 gallons for all 
purposes, 

At a works in Newark, New Jersey, a brick-lined steel 
chimney 85ft. high was recently successfully moved a distance of 
450ft. to a new foundation. e first stage of the operation was 
the removal of the foundation and the placing of the chimney 
upon a big platform or ‘‘cradle” of 10in. timbers, which in turn 
rested upon a series of rollers and blocks, Four guy ropes were 
then made fast to chimney and cradle to prevent the high struc- 
ture from jarring and thereby straining the interior tube of brick. 
The transfer was accomplished without mishap, and then the 
new foundation was gradually built under the stack while the 
cradle was gradually being taken away. 


Tue temperature of the acetylene flame is variously 
estimated at between 2100 and 2420 deg. But the experimental 
values so far obtained vary from the melting point of platinum 
down to 1400 deg. That some parts of the flame possess a tem- 
— higher than the melting point of platinum may be proved 

y introducing very fine platinum wires into it, and showing that 
they melt. Mr. E. L. Nichols has made some careful measure- 
ments by means of thermo-couples consisting of fine platinum and 
platino-rhodium wires. The temperature of the hottest portion 
thus obtained was found to be 1920 deg. An ordina oi jet 
tested under the same conditions gave a temperature of 1780 deg., 
or a few degrees above the melting point of platinum. 


Tue traffic on the North Sea and Baltic Canal is con- 
stantly increasing. In one day—October 17th—there passed 
through the canal in one direction or the other 49 steamers and 
seven — of barges, &c., in tow, the gross measurement 
altogether being 47, tons. During the three months from 
July Ist to September 30th, 10,147 vessels, measuring 1,282,109 

istered tons net, used the canal, against 8123 ships, and 
1,021,520 tons, in the corresponding period of last year, and the 
canal dues collected in the three months, after deducting Elbe 
compe money, amounted to 615,739 marks, against 516,286 marks. 
‘or the month of September the figures are :—3229 ships and 
453,457 tons, against 2476 ships and 361,973 tons in September, 
= the canal dues were 211,096 marks, against 178,381 
marks, 


Tue Swedish Government some years ago were 
interested in introducing some means for utilising peat for fuel. 
The latest invention is that of M. Vilén, of Giteborg, who heats 
ordinary peat turf to between 400 and 500 deg. Fah. After which 
he reduces the temperature about 125 deg. Fah. It is stated that 
7 this means the turf becomes smokeless carbon, which can be 

unged in water without injurious results, and which 
5000 units of heat, whereas peat turf pres has only 2514. 
Analysis has proved that coke obtained by this method contains 
nearly 59 per cent. of combustible matter, and the gases more than 
28 per cent., in all more than 87 per cent. This fuel will cost only 
12 or 15 kroners (13s, 4d. or 16s, 8d.) a ton, while ordi coke, 
from coal, costs as much as 40 kroners (44s. 6d.). Its bulk is 
double that of coke, but it can be compressed and made into bricks, 


A NEW welding and tempering compound has recently 
been patented by Mr. Melvin C. Dean, Niles, O., who claims that an 
inexpensive compound is provided which will expedite and facili- 
tate tempering and welding, and will also restore burnt steel so 
that it may be utilised for manufacturing processes. Further- 
more, iron may be welded without — affected by the sulphur 
in coal or coke, so that an even, smooth weld will be obtained. 
The compound is composed of pulverised borax, black oxide of 
manganese and carbonate of iron, all thoroughly mixed together. 
The best proportions are found to be at the rate of one pound of 
borax to four ounces of oxide, and one ounce of carbonate. The 
welds are prepared and the compound is applied, after which the 
second heat is made, and in this heat the compound is absorbed by 
the steel. For tempering, a dark cherry-red heat is obtained and 


ffka | the compound is applied, which penetrates and is absorbed by the 


:teel, which is then forged, 


MISCELLANEA. 


Tue Russian Minister of Marine has resolved to increase 
the number of docks in the Baltic ports, beginning with Reval. 


Two ice-breakers for Port Arthur are being built in a 
Finnish ~~ They are nearly complete, and will be taken out 
to the Far East in disconnected parts. 


We learn from a motor-car contemporary that 
M. Loubet, the President of the French Republic, is about to be- 
come the possessor of a motor carriage. , 


A New York paper states that within the year the 
Russian Government will place orders for five new battleships with 
— shipbuilders. The contracts will involve an outlay of 

? 

WEDNEsDAY was a free day at the Paris Exhibition. It 
is thought that the number of visitors will have exceeded 700,000, 
This gratuitous admission was not very onerous, for tickets had 
fallen to ten centimes. 


Tue Boiler Committee will embark on the cruiser 
Hyacinth on Monday next for a twenty-eight-hours’ trial off the 
Cornish coast. Over the measured mile in Stokes Bay this vessel 
recently made from 16 to 19 knots an hour. 


An inspector of the Local Government Board has 
been holding an inquiry at Holmfirth concerning the application 
of the Council for sanction to raise a loan of £30,000 for a sewerage 
and sewage disposal works. Dibdin’s bacteriological system is to 
be adopted. 

Tue boiler used for driving a dynamo in the Lyons 
Omnibus and Tramways Company’s workshops exploded on Mon- 
day. A e machinery shed was wrecked. One man was killed, 
and five other employés were seriously injured. Traffic on the 
tramways was stopped throughout the city. 


A Batata driving belt 478ft. long, 30in. wide, and 
eight-ply thick, weighing close upon 1} ton, which has been made 
to the order of a firm in Auckland, New Zealand, was exhibited 
by R. and J. Dick in their Glasgow show rooms last week. At the 
Greenhead Works belts of the width of 5lin. have been made. 


Tue harbour works of Vladivostock, especially the 
repair of the Czarevitch Nicholas Dock, and the construction of 
two new dry docks, having a length of about 700ft., are Leing 
actively pushed forward. It has also been decided to build two 
shipbuilding yards for the construction of ships up to 3000 tons, 


Crrcutars have been issued by the Standard Oil Com- 
pany, of America, intimating a reduction of from £1 to 3s. 6d. a 
ton in the price of all pale oils for the next y ar’s delivery. With 
regard to the bulk of this oil the Scotch trade does not compete, yet 
price$ fell sharply on Glasgow Stock Excha ige as a result of the 
announcement, 

ARISING out of a question on the London County 
Council Fire Brigades Committee’s report, on the matter of the 
purchase of horses, Mr. Gilbert, chairman of the Committee, said 
they were carefully considering the question of motors for fire 
engines, and if they were found successful they would be able to 
do away with horses altogether. 


AN extensive coalfield has recently been discovered in 
the Hungarian mountain region known as the Banat. This new 
coal district is 52 kiloms, long and 8 kiloms, wide. The borings which 
have been carried out prove that millions of tons of coal can be 
worked. The coal is of an anthracitic quality. About three square 
miles of the coalfield is in German hands. 


Tue development of the mineral wealth of Corea is 
generally agreed to be the one great resource of the country, and 
the important factor which will materially increase Corea’s buying 
capacity. There was an increase in the export of gold to the 
extent of £55,765 during the past year. This is the amount as 
shown by the customs returns, but the export of gold being duty 
free a large quantity is taken out of the country as personal 


luggage. 


Tue works of the Barrow Hematite Steel Company— - 


one of the largest iron and steel establishments in the world—were 
stopped on Saturday, owing to the ane peice of fuel and the lack 
of orders requiring urgent delivery. tween 3000 and 4000 iron- 
workers, with many of the miners and the q men in the 
Furness district, are thrown idle. The Askam Works of the 
Millom and Askam Company have been ‘‘damped dewn,” and a 
furnace is also out of blast at Millom. 


An electric lighting plant has just been completed at 
the St. Katherine’s Docks. The plant comete is 4000 eight- 
candle-power lamps, the various stowages and show floors being 
adequately lighted throughout. The generating plant consists of 
three Galloway boilers, with mechanical stokers, and three 
600-kilowatt sets. The docks are wired on the three-wire system, 
with a pressure of 220 volts on each side of the middle wire. Bare 
mains of hard-drawn copper mounted on oil insulators are 
employed. 

A TELEGRAM from New York states that the American 
Liner St. Paul arrived there on November 4th after experiencing 
the most serious accident which has yet befallen her. On the 
31st ult. the vessel encountered a “big” sea, which tkraw her 
stern out of the water. During the racing of the engines the star- 
board tail-shaft broke, and, with the propeller, fell into the water. 
Four cylinders and two piston- were wrecked, one ting 
rod was bent, and the starboard engine shaft was sprung for 6in, 
The repairs will occupy five months. 


On Monday night the of Dudley 
were illuminated by electric light. The sum of £33,000 had been 
borrowed to carry out the work, and an additional £10,000 is to be 
obtained for free wiring houses and business premises for electric 
lightin — In connection with private consumption the 
cost will f . per unit for two hours per day, and 14d. per unit 
for the remaining twenty-two, which is stated to be the lowest 
price charged by any municipality in England. It is estimated 
that the electric lighting in Dudley will consume 270,000 units a 
year. 


Tuer death is announced of Mr. George C. Greenwell, 
at his residence at Duffield, near Derby, in his 80th year. He was 
a mining and civil engineer of distinction, and his ‘* Mining 
Engineering,” when it was published in 1845, was recognised as a 
standard work on its subject. He was a member of the Institution 
of Civil Engineers, a Fellow of the Geological Society, and was a 
past-president of the Lancashire and Cheshire Coal Association, of 
the North of England Institute of Mining and Mechanical Engineers 
—of which he was one of the founders—and of the Manchester 
Geological Society. 

Tue Electric Light Committee of the Sheffield Corpo- 
ration have had under consideration eighteen tenders for two new 
two-phase alternators and engines, and for the alteration of the 
existing single-phase alternators. On the recommendation of the 
Station Sub-committee, they have accepted the tender sent in by 
the Electrical Construction Company, Limited, Wolverhampton. 
This company contract for the two new two-phase alternators and 
engines for the sum of £13,840, and for the alteration of the exist- 
ing single-phase plant at schedule prices. A trial run of the 
1100-kilowatt Ferranti plant was made on the 21st ultimo, and it 
is now — a light load on the mains. The tramways general 
manager the city surveyor are at present reporting on the 
facilities of the Fitzalan Market as a central tramway station. 


Parliamentary power is to be sought to take over the whole of the ~ 


market for use as a central tramway station, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GzROLD anv Co., Vienna. 

F. A. Brocxnavs, 7, Kumpfgasse, Vienna I. 
CHINA.—KgLLy anp Wausu, Shanghai and Hong Kong. 
FRANCE.—Borveau anp CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsuErR anv Co., 5, Unter den Linden, Berlin. 

A. TwerrmeyveEr, Leipzic ; F. A. Brocknavs, Leipsic. 
INDIA.—A. J. Compriper anp Co.,; Railway Bookstalls, Bombay. 
ITALY.—LogscHER AND Co., 307, Corso Rome; Bocca Frunus, Turin. 
JAPAN.—KELLY AND WaALsH, LimiTep Yokohama. 
Z. P. Marnvya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricxsr, 14, St. Petersburg. 
, AFRICA.—Gorpon anv Gortcn, Long-street, Capetown. 
R. A. Tompson AND Co., 33, Loop-street, Capetown. 
J.C. & Co. Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. Toompson Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron AND Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MontrEAt News Co.,. $36 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA,—InrgRnationaL News Co., 83 and 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS anp Watsu, Limitep, Singapore. 
CEYLON.—WiJayarRTNa AND Co., Colombo. 
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TO CORRESPONDENTS. 


yard legibly directed by the writer to , and 
that answers received by us ma; be forwarded to their 
instructions. 
All insertion in Tam ENGINEER, or 

ication, as af good No notice 
of anonymous communications. 


drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


not necessarily 
whatever can 


REPLIES. 


J. G. (Shepherds Bush).—We have not published any articles dealing in 
detail with the subjects you mention. 

Cc. Ay: (Brough).—There is no such thing as “ ual motion,” either 

in the Paris Exhibition or anywhere else. a 

C. B. (Gorebridge).—You can obtain full information about factory in- 
spectors by writing to the Board of Trade, Whitehall. 

W. J. W. (Victoria-street).—Full descriptions of the Zeppelin air shi; 
have been published in various newspapers and lbs. move So far ft 
appears to be merely an expensive toy. 

S. M. (Walthamstow).—The engines run in torpedo boats up to 400 pd 
lutions per minute. No gearing is used. See Bourne's ‘‘ Treatise 
fiteery. Propellers,” which you can consult at the Patent-office Ae 

J. 8. (Churnside).—(1) We fail to understand what you mean by asking 
how the underfeed stoker compares with Proctor’s. (2) We have not 
=— that mechanical stokers produce smuts more than other systems 
of firing. 

R. C. P. (Cairo).—We cannot name any special treatise on wire rope o 
aérial railways in either lish or French. Several papers on att 
lines will be found in the “ Tansactions ”" of more than one engineer- 
ing society ; notably the Cornwall Polytechnic Society. 

J. H. (Blairgowrie).—The Pollak Trust for life-saving apparatus is repre- 
sented by a Board, which, we hear, is about to publish a notice 
of the conditions under which a further competition is to be held. We 
understand that only those exhibits which aim at saving life wholesale 
will be 

H. E. P. —- “The ABC of Differential Calculus,” by W. D. 
Wansborou; published by the Technical Publishing Company, 
Limited, W itworth- street, Manchester; Mr. Graham's ‘*Calculus for 
Eugineering Students,” published by Spon ; and Prof. Perry’s “ Calcu- 
lus for Engineers,” published by Edward Arnold. 

A. C. (Manchester). — The évasée. chimney is a wind trunk gro 

r all the way up from the fan. Mine fans are placed on the sur- 
face, and deliver into a short vertical brick chimney, the cross section 
of which augments in size, the smaller end being next the fan. The 
joa mal dimensions have been very carefully determined by mathema- 
tic: 

R. M. (Burton-on-Trent).—Unless you 
learn a trade. As = rule a stnall fee paid in any case by way 
. premium ; £20 to £25 is the usual sum. In the North, premium 

rentices are altogether the exception, but the openings are limited. 
w y not send your son as a naval engineer? You can obtain full in- 
formation by applying to the Admiralty, Whitehall. 

CiurHa (Bristol).—The impulse of a column of water can be calculated 
as though the water were replaced by a solid bar of iron moving at the 
same velocity and stopped in the same way. The pressure in the = 
has little or nothing to do with it unless the pressure is very hi 
when it must be added to the “ force of the blow.” This last is a very 
vague phrase. The stored energy in the water is represented by the 
equation E = ¥*; ; where W is the weight in pounds and 7 the 
velocity in feet a second. The answer is given in foot-pounds ; in 
foot-inches it will be twelve times as much, and so on. The force of a 
blow would be infinitely great if the distance nt thro’ 
finitely small. The elasticity of the valves and pipes and t 
of a stnall quantity of air in the water reduce the shock. 


ya Fad remium your son can only 


© presence 


INQUIRIES. 


VULCANITE NAILS. 
Srr,—The address of manufacturers or suppliers“of these will be 


esteemed. 
Manchester, November 7th. R. B. 


REVERSING SCREW PROPELLERS. 

Sir,—I should feel it a favour if you or any of your readers could in- 
form me, through the medium of your valuable journal, of the names of 
makers of reversing screw propellers of the latest pattern, such as are 
used with oil launch engines. 


Southwick, Sussex. PROPELLER. 
5 


MEETINGS NEXT WEEK. 


day, November 14th. General Finance Committee at 
8.80 p.m.; Election Committee ae 5 p.m.; an; Connell Meeting at 7 p.m. 

Tue InstiTvTION oF Civit November 18th, at 
8 p.m. Paper, “ The Metropolitan Terminus of the Great Central Rail- 
pn TO George Andrew Hobson and Mr. Edmund Wragge, MM. 

nst. C.E. 


DEATH. 


On the 6th inst., at Elm Tree Lodge, Duffield, Derby, Groraz 
CLEMENTSON GREENWELL, M. Inst. C.E., F.G.8., in his eightieth year. 
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ENGINEERS IN THE UNITED STATES NAVY. 


For several years complaints were made by the 
engineer officers of the United States navy concerning 
nearly every aspect and condition of their service. In 
effect these complaints resembled in chara¢ter, weight, 
and numbers those which have emanated from the 
engineers of the British Navy. So long as the United 
States navy was the insignificant flotilla suitable for a 
fifth-rate Power, small notice was taken of these com- 
plaints; but as time progressed the United States fleet 
grew. Itis growing very fast, and the direction of events 
at the opposite side of the Atlantic has closely resembled 
that followed here. In a word, the United States Govern- 
ment found that the engineering branch of the service 
was rapidly becoming so unpopular that engineer officers 
could not be had; so after muéh discussion and many 
attempts to cope with difficulties in detail, about a year 
ago ge passed an Act which made a radical change 
in the whole status and position of the engineer branch 
of the United States navy. The change was a great 
experiment. With the result of the working of this 
experiment for twelve months we are’ now made 
acquainted by the annual report of Rear-Admiral George 
Melville, chief of the Bureau of Steam Engineering, 
Washington, a position precisely akin to that held in this 


Sir John Durston. It will be very readily 
nec that this experiment is of the utmost interest 
for this country ; and before we proceed to consider what 
Admiral Melville has to tell us, it is well to explain 
precisely what is the nature of the change made by 
Congress. 

Formerly all ships of war were propelled by sails, and 
it was understood that the officers in command should be 
competent sailormen. Roughly, each ship had a captain, 
a first, second, and third lieutenant, and a number of mid- 
shipmen. The navigation of the ship was carried on by 
an officer termed the master, who had under his special 
command a number of persons known as masters’ mates. 
The captain told the master where he wished the ship to 
go, and the master navigated her accordingly. But it 
was understood that competent captains and lieutenants 
could do the work, failing the master. To put all this 
into other words, although the duties of every officer in 
the ship were clearly defined, it was always understood 
that on’ an emergency any one of them could in a way 
and to some purpose discharge the duties of the others. 
It will be seen that while our ships were incessantly 
fighting this was very important, because officers were so 
oiten killed ordisabled. When steam was introduced into 
the Navy a change took place. The engineers constituted 
a corps or body of men to themselves, regarded as out of 
place in a ship of war. They were not supposed to know, 
and in point of fact did not know, anything of a sailor's 
duties ; and it was yet more true that none of the sailor 
officers knew anything about engines. As time lapsed the 
sailor as such became less and less important, while the 
engineer became more and moreimportant, and now there 
is no sailing done and there are no masts to climb. It would 
be quite out of the range of this article to consider whether 
or not it is advisable to train our bluejacketsin sailing ships. 
Much may be said in favour of such a course; but we 
have now only to bear in mind the fact that our entire 
Navy, with a few insignificant exceptions, is purely 
mechanical. It is not too much to say that a great 
element of difference between the ship of war of Nelson’s 
time and one of our own is that the former was static 
and the latter kinetic. There was little or nothing to be 
kept in motion on board the old ship. On board the new 
we have countless pieces of mechanism in constant 
movement. The result is that the working of a modern 
warship is effected entirely by engineers; her fighting is 
done by artillerists. For the sailor, gua sailor, there is 
no place on board. He is simply an anachronism in a 
ship of war. 

But hitherto the old hard-and-fast line of demarcation 
between the military officers and the engineers has remained 
strongly drawn, so that its existence shall not be forgotten. 
Various changes have been made and improvements 
effected in the position of the engineers, but they are still 
totally distinct from the executive or military element, to 
which they are subservient. We find it necessary to insist 
no this point, and even to run the risk of being tedious in 
explaining it, because, unless the position is fully com- 
prehended, the nature of the great United States 
experiment will not be understood. We repeat, then, that 
the engineering and executive branches of the service are 
quite distinct. If, indeed, an. executive officer thinks 
fit to take a course in’steam he can do so, and all naval 
cadets are given more or less instruction in steam, usually 
in a very weg fashion. These things, however, 
can scarcely be regarded as serious exceptions to the 
general rule, which is as we have stated it. 


Until last year the conditions obtaining in the United 
States navy were to all intents and purposes the same as 
in ours. Then at one swoop Congress demolished the 
official distinction. What is termed in this country the 
executive branch of the service is in the United States 
known as ‘the Line.” The engineers are now merged in the 
line and the line in the engineers. Rank and precedence 
depend on seniority, but the engineer is not inferior to 
the captain or commander because he is an engineer, but 
because he has not attained to the rank corresponding to 
that of a captain or commander. Nor is this all. Every 
officer in the ship is expected to learn so much 
engineering that ie shall be competent to take 
charge of the engines should the need arise. Here 
it is right to insist on the wide difference that exists 
between what may be termed—we do not use the 
words in an invidious sense—an engine driver and 
an engineer. A man may an admirable mechanical 
engineer, thoroughly competent and experienced in 
designing and building steam engines, and yet quite in- 
competent to run the engine he has designed. On the 
other hand, a first-rate sea-going engineer of vast ex- 
perience may be unable to make a good drawing, to 
prepare a design, or pass an examination in simple 
thermodynamics. So impressed has been the United 
States Government with this, and with the immense 
importance of the fact that a ship is a machine, that, as 
we have said, all officers on board are intended to become 
engineers up to a certain point, in just the same way 
that, as we were careful to explain at the outset, all the 
officers on board an old man-of-war were supposed to be 
able to sail her, navigate, and fight her. It will be under- 
stood that the change has been radical, important, and 
even startling. What has been the result ? 

So far it has been a complete failure. Admiral Mel- 
ville tells Congress that it was hoped that the new 
— would supply the engineers so much wanted in 

American navy. It has done nothing of the kind ; the 
trouble appears to be that the old engineers have retired 
or left the service altogether, and that new men have not 
come in. “There are available over one hundred less 
engineer officers than just prior to the Personnel Act, and 
at which former time I had good cause to ask for an in- 
crease in the full number then on the list.” 

tae goes on to discuse the whole question lucidly and 

am free to acknowledge that the events 
of the past year have brought only discouragement to 
those most deeply interested in a successful outcome of 
this new law, but I am equally candid in the belief that 
the cause of this discouragement lies not in the scheme 
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itself, but in a lack of full appreciation, on the - of the 
Department, of the — of the need for haste, not 
only in providing the fullest for the acquire- 
ment of practical engineering knowledge on the part of 
the younger officers of the former line, but in enforcing 
their embracement of this opportunity in the most effec- 
tive manner by Department orders. It will not do to 
depend upon unaided individual enthusiasm or details 
occasioned by the necessities of “src ships. Sucha 
course merely temporises with the present needs, fails in 
any rational degree to increase the force of naval engineers 
—even should it suffice to replace the annual loss, and is 
hopelessly ineffective to secure the most desirable results 
in the shape of a speedy acquirement of general know- 
ledge. of engineering on the part of the new line as a 
whole.” 

We gather that the difficulty is that the line officers 
have, with a few exceptions, manifested no desire what- 
ever to learn engineering ; and Admiral Melville’s plan of 
overcoming this difficulty is to make the study of the 
art of managing engines compulsory. “I have already 
suggested,” he writes, ‘to Sowe incorporated in the 
regulations the best method for the needed training at 
sea, t.e., by departmental order to compel all line officers 
below the navigators of ships to alternate in duty in the 
engine-room and on deck, and efficiency reports to be 
made quarterly to note their progress and class their 
ability.” In another place, commenting on the disastrous 
consequences of neglecting the wants of the navy in the 
matter of engineers, which will, he says, result in the 
formation of “‘a Cervera fleet,” with limitless men lacking 
the technical experts needed to meet the expanding and 
ever new conditions of emergency and war, he says 
that it is evident that the only way in which a sufficient 
engine-room force can be obtained is by assigning at 
once, both ashore and afloat—and in as great numbers as 
possible consistent with absolutely necessary other duties 
—the younger line officers as understudies and assistants 
to the experienced engineers now in charge of engineer- 
ing work. ‘In no other way can the wished-for result 
be quickly obtained. With a full opportunity provided, 
I am confident there will be no Mek of interest or 
energetic application on the part of the officers detailed.” 

We learn from all this that engineering still remains 
unpopular in the United Stated navy. Nothing short of 
a Departmental Order will induce the “ Line” to work in 
the engine-room. We have little doubt but that in our 
own Navy any enactment of the kind would encounter 
violent opposition. That, in the main, the United States 
system is right we have not the least doubt. There is no 
reason why we should not in the future have fighting 
engineers just as in the past we have had fighting sailors. 
There is no — reason why one man should fight 
better than the other. In time it will be understood that 
the engineer is the life and soul of the warship, and that 
he must take first place instead of second, but that time 
has not come yet. 

We have by no means exhausted Admiral Melville’s 
seen we shall return to its consideration at another 

ime. 


ARE STEAM JACKETS USEFUL ? 


Few things have been more adverse to, the advance of 
knowledge concerning the steam engine than the dog- 
matism of those who have investigated its peculiarities. 
Among these may be found men of large mind, careful in 
experiment, reasonable in drawing deductions, obviously 
impressed with the desirability of getting at the truth. 
But the steam engine is always too much for them. They 
make quasi discoveries, they get special results, and then 
invariably they dogmatise, and this dogmatism also invari- 
ably takes the one form—such and such things are true for 
one steam engine, therefore they are true for all steam 
engines. Such and such a proposition must be sound; it 
is — consistent with, nay, it is the direct result of the 
well-known laws of thermodynamics. It is nothing to 
the purpose that someone else equally cautious, 
careful, and precise, has arrived by a very similar 
process of deduction from experiment at quite 
different results; each holds the other wrong. Neither 
will admit that both are, with limitations, right ; and that 
the disparity in results and the incongruity of 
deductions are brought about by factors whose im- 
portance is none the less that their influence has been 
overlooked. Notable examples might easily enough be 
cited. Take, for instance, the discovery made by the 
late Mr. Willans that a tablespoonful of hot water lying 
at the bottom of a large cylinder largely augmented the 
consumption of steam per horse per hour; or Mr. Henry 
Davey’s experience, that a very large compound pumping 
engine could not be got to keep a pit clear of water until 
small drain-cocks were fitted to the cylinders. Because 
there is no apparent connection between cause and effect 
in either case, one school of thought simply says that 
Mr. Willans and Mr. Davey are quite mistaken; while 
another school, with a predisposition to find in water a 
seurce of all the evils to which steam is heir, attaches an 
exaggerated importance to such results; and, disregard- 
ing the specialised conditions under which the engines 
worked, claims for the experiences which we have 
cited all the importance of finality, and the general 
fitness for universal application to all steam engines of 
the deduction that a spoonful of water can liquefy several 
pounds of steam. 

It is refreshing to meet now and then with an 
engineer who, admitting that facts are not of general 
application of necessity, but must be appraised in terms 
of the conditions under which they have been obtained, 
contents himself mainly with setting forth the particulars 
and results of experiments which he has carried out. We 
have an example of this supplied us by Mr. George H. 
Barrus, an engineer whose name is well known in this 
country as well as in his own—the United States. Mr. 
Barrus has just published a book on engine tests, which is 
of much interest and value. With the volume as a whole, 
however, we are not just now concerned, but with the 
results of his investigations into the results obtained in 


practice from the use of steam jackets. It would be 
difficult to mention any other subject connected with the 
steam engine about which a greater difference of opinion 
exists. On the one hand, it is maintained by manufac- 
turers and theorists that without the steam jacket there 
can be no economy; on the other hand we have men 
quite as able who maintain that the experience of years 
with steam machinery of the very highest class goes to 
prove that the jacket is not worth having as a source of 
economy. Whence does this difference of opinion come ? 
It is beyond doubt that both parties to the controvers 
are sincere. It seems to us that it ought to be well wort 
while to hunt the truth out. There must be some good 
reason why to one man the jacket is of use, while to 
another it is not of use. It is simply absurd for either 
party to say that the other is mistaken. The dispassion- 
ate looker-on will hold that both parties are right; that, 
under certain conditions, the jacket is a means of 
economy ; that, under other conditions, itis not; and that 
the nature of the conditions ought to be ascertained. If 
we knew with certainty what they were, we should have 
a clue to many matters connected with the performance 
of the steam engine which are now extremely perplexing 
and obscure. 

We have repeatedly explained that the reason why 
initial condensation means waste is that the water dis- 
persed in the cylinder must be evaporated twice ; the first 
time in the boiler, when it produces steam of considerable 
pressure which may do work on a piston; the second 
time in the cylinder, when the steam produced is of low 
pressure, and can do no useful work in the condenser or 
the atmosphere. In the jacket, steam is condensed, it is 
true, in preventing condensation in the cylinder, but 
there the loss ends ; it is not re-evaporated. Theoretically, 
1 lb. of steam condensed in a jacket should represent a 
saving of 2 lb. of steam in the cylinder. It that 
in practice that result is really had now and then; in by 
far the greater number of cases, the saving is less than 
this, and in some none at all. Experiments intended to 
clear up the mystery, such as those made by Mr. Donkin 
with his revealer, ought to be of great value, but they 
must be pursued with an open mind. No good will be 
done by those who approach the subject with preconceived 
convictions, and it is above all other things necessary to 
discard the idea that it is a fundamental principle of 
thermodynamics that the jacket must be efficient. So far 
as the real steam engine is concerned, the whole 
text - book science of thermodynamics is utterly 
misleading; not because the science is unsound, or 
the mathematics wrong, but altogether because what 
really takes place in a steam cylinder has not been 
fully ascertained, while the properties of steam are 
by no means accurately understood. We may cite, for 
example, the question of specific heat; no conclusive 
evidence exists that is known with accuracy. Again, 
there is no thorough comprehension of the conditions of 
condensation or liquefaction. It seems to be necessary 
that when dry saturated steam does work a portion of it 
should be liquefied; but it is by no means certain that 
dry saturated steam is ever found in a cylinder, save by 
accident, and the most vague ideas exist as to the precise 
character of the liquefaction. Is water produced in large 
drops, or in fine mist? It is known that unless there 
were dust or other minute floating particles in the air 
there would be no fog. That the dew point, indeed, is not 
a matter of temperature so much as it is of the foulness 
or cleanliness of the atmosphere. How far is the con- 
dition of the steam answerable for the amount of cylinder 
condensation ? All these points, and many more, remain 
for consideration. When they have been settled we may 
dogmatise—not before. 

Quite apart from jackets or no jackets, Mr. Barrus 
supplies much food for thought. We can but glance at 
one or two points. One engine worked with and with- 
out superheated steam is mentioned; a feature in the 
results is the effect of the superheating on the steam 
accounted for by the indicator. It increased between 
cut-off and release from 24°6 lb. to 25°61b. when ordinary 
steam was used, whereas the contrary effect was pro- 
duced under the influence of superheating, the quantity 
falling from 25°42 1b. to 24°15lb. We may concentrate 
our attention, however, on two compound engines fitted 
with jackets and re-heaters. The first of these, No. 52, 
indicated about 740 horse-power, with steam of 144]b. 
pressure. The high-pressure cylinders are jacketed all over, 
the low-pressure ae only. With steam in the 
jackets and re-heater, the consumption of stearn was 
13°09 lb. per indicated horse-power per hour; with 
steam shut off from the jackets and re-heater it was 
13°27 lb. A saving on the whole was effected of about 
2 per cent. only, and this although about 11 per cent. of 
the steam was condensed in the jackets. But it is note- 
worthy that, although the saving per horse per hour was 
so small, the whole horse-power of the engine was aug- 
mented. With the jacket on, the steam accounted for by 
the indicator was greatest in the low-pressure cylinder. 
With the jacket off, the steam accounted for in that 
cylinder was the least? Engine No. 47 was also a com- 
pound, with a re-heater and jackets. The indicated 
power was about 700 horses. With the jackets on, the 
consumption of 150 1b. steam was 12°69 lb. per indicated 
horse-power per hour. With the jackets off it was 12°72 lb. 
Here, again, it seems that the game was not worth the 
candle. The facts appear to support the view consistently 
held by the late Dr. Kirk, viz., that just the same result can 
be obtained in preventing initial condensation by turning 
the steam into the cylinder that would otherwise have 
gone into the jacket. 

Not a few of the leading engine builders of this and 
other countries have agreed, as the result of their 
experience, that jackets and re-heaters will not pay for 
themselves; and it is indisputable that abroad super- 
heating is growing in favour from day to day, while 
the jacket sinks in estimation. All the facts point, 
it seems to us, to the conclusion that the discrep- 
ancy in results to which we have drawn attention is 
largely due to differences in the quality of the steam 


supplied to the engines. To far too many engineers 
steam is steam, no matter how it is made. In reality it 
is very usually a compound containing water, lime, mud, 
oil, and other foreign matter. Wet steam will certainly 
behave, both in a cylinder and a jacket, differently from 
dry steam, and it is in all cases necessary to ascertain 
with care what the quality of the steam used in any 
experiment is before we draw general deductions as to the 
performance of the engine, or the value of any special 
expedient introduced with a view to save fuel. s 


THE INSTITUTION OF CIVIL ENGINEERS. 


On Tuesday evening last the session of the Insti- 
tution of Civil Engineers was opened by an able address 
by the new President, Mr. James Mansergh. This 
address we reprint in abstract in another column, and it 
is full of interest. The subject, which may briefly be 
described as that of water supply, is exactly that which 
Mr. Mansergh might have been expected to choose for 
his theme, considering the high position which he holds 
in this particular branch of The question of 
water supply is so well worn, and hus been discussed and 
brought forward so frequently, that the fresh and different 
aspects set out in this address give all the greater 
pleasure. We are not overwhelmed with figures and 
analyses, with rainfall statistics, rate of flow, capacities 
of reservoirs, and rate per head. There is no tendency 
whatever towards wearying. detail. The address is so 
worded and expressed that the least technical mind will 
have no difficulty in understanding it, and it should much 
increase gene ublic knowledge of this important 
matter. It is hardly exaggeration to say that most people 
seem barely aware that they have a water supply till for 
some reason it is cut off—a most uncommon occasion be 
it said. They accept it as a matter of course. These 
people are unaware of the infinite pains taken to ensure 
the purity and the constancy of the water supply for 
which occasionally they grumble so much at having to 
pay. Mr. Mansergh’saddress would greatly astonish these 
people, who are absolutely ignorant of how much is and 
has for centuries been owing to the work of the water 
engineer. 


The address deals at length with the question of filtra- — 


tion, and of the elimination of germs from drinking 
water. Now-a-days we hear of microbes at every turn. 
We are warned that we must not drink or eat this or 
that, and that we must not do this or that for fear of 
disease. Were we to allow ourselves, we might live in a 
frenzy of fright, hardly daring to eat or drink anything 
in case we might catch disease. As a matter of fact, 
however, we do eat and we do drink, and for the most 
part do not worry ourselves as to whether there are one 
or a hundred thousand microbes in every mouthful that 
we take. And yet, to quote Mr. Mansergh, “we have 
learnt without any doubt whatever that these micro- 
organisms are ubiquitous, universal, all-pervading; they 
swarm in their myriads in air, earth, and water, in 
our food and in our bodies.”’ As to the work which these 
germs are designed to do in the great economy of Nature, 
we are still groping very much in the dark. ‘“ We are 
accustomed,” says Mr. Mansergh, “to regard the 
majority of them as simply harmless; may it not be 
wiser to assume that they are actively beneficent ?” The 
present method of filtration of water supply aims at the 
removal of as many germs as is possible. The results 
attending the efforts of engineers in this direction are 
wonderfully perfect. As many as 98 or 99 per cent. of the 
total quantity are successfully removed. In the water 
drunk in London, 98 per cent. of the microbes found in 
the river are removed in order “to capture a stray 
typhosus or a Léeffler’s bacillus—neither of which has 
ever been found in the raw water.” It is, however, Mr. 
Mansergh tells us, the only thing we can do in the 
present state of our knowledge. The value of a water- 
purifying process must be gauged by its germ-arresting 
efficiency. But as to whether we are right in so doing is 
a question upon which he is bound to say he has always 
had a slight misgiving. We are certainly of the same 
opinion as Mr. Mansergh, namely, that until it is definitely 
proved that some germs are advantageous—or, indeed, 
absolutely necessary to life—the present system of 
getting rid of as many germs as possible is the only 
method to adopt. Clearly, the statistics of towns sup- 
plied with well-filtered river water do not tend to show 
that any harm comes from doing this. The evidence is 
entirely in the other direction. 

Perhaps the most important part of the address is that 
dealing with the law of underground water. Though not 
actually an engineering subject, this enters so largely into 
the every-day work of the water engineer that it finds a 
most proper place in the present instance. The law as 
it stands is that there is no right in underground water 
unless it can be proved that such water is flowing in a de- 
fined and known underground channel. In spite of this, 
Committees of the Houses of Parliament frequently recog- 
nise the fact that the underground operationsin one locality 
are liable to injure the supplies in adjoining districts, and 
throw out Bills seeking power to carry on such operations. 
If they do not go quite so far as this, the powers given 
are much restricted. Mr. Mansergh quotes a number of 
instances, and remarks:—‘‘Thus, in these cases the 
common sense of Parliament has prevented injustice 
being done by getting behind the law of the land; but, 
to use an expressive colloquialism, ‘this is not good 
enough.’” We quite agree. It certainly is not always 
that one finds Committees so alert as to grasp the 
weightiness of the evidence placed before them, or to sift 
the good from the bad. What is wanted, says Mr. Man- 
sergh, is that the law should be altered so that if 
powers are given to obtain an underground water supply, 
the property thus created should be safe d— 
perhaps by giving a defined zone within which no one 
else may come for water. The diameter of this zoze 
must be determined after hearing competent evideace, so 
that fairness may be extended to all. On the other 


hand, if there are any existing wells in the area thus 
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;ven, persons who have spent money in sinking the 
night be ‘supplied with as much water as they had 
before free of cost. People who have not spent any 
money might be supplied at a price to be based upon the 
cost at which they could—but for the abstraction of the 
water—have procured it for themselves. We certainly 
think that these proposals have much to commend them. 
‘As the law stands there is no doubt that injustice is done ; 
and although the commonweal must be studied before 
that of individuals, yet the individual must not be entirely 
overlooked. Moreover, it is not always only individuals 
who suffer. The supplies of large communities are some- 
times placed in jeopardy from this cause. Mr. Mansergh 
says he only puts these suggestions forward tentatively. 
They will need elaboration, but the settlement of a few 
eases on lines such as these would certainly have the 
effect of rendering the law of rag oa water as 
simple and understandable as is that dealing with surface 
or overground water. 

We have only been able to touch lightly on one or two 
of the subjects put before us in the address. Space 
prevents us from doing more than this; but there is so 
much in it of interest, that we heartily recommend its 
perusal to those of our readers who may: not hitherto 
have had the opportunity of hearing it. 


THE PRICE OF NORTH LONDON GAS. 


Tor some considerable time past there has been a 
growing agitation against the price charged by the Gas 
Light and Coke Company for the gas supplied to London’ 
north of the Thames, and this culminated on October 
31st in a meeting at the Guildhall of various delegates 
from different local authorities. The agitation would 
appear to be a case of the last straw breaking the camel’s 
back; for although discontent has been simmering for 
years, it only broke out seriously last June when the 
price was raised from 23. 11d. to 3s. 5d. per 1000 cubic 
feet. This is really curious, because the price charged 
for North London gas is, and always has been, un- 
doubtedly excessive; yet of itself the increase of 6d. was 
perfectly justifiable, for it was caused simply by the rise 
in the price of coal. The true position of affairs does 
not seem to be altogether appreciated by the public; and 
two erroneous propositions are often put forward to 
explain the anomaly. The first suggests that the higher 
cost is an unfair method of favouring the shareholders at 
the expense of the consumers; the second, that the Gas 
Light and Coke Company suffers from inherent difficulties 
which make its manufacturing costs a good many pence 
per 1000 higher than those of its neighbours. The first 
idea is quite incorrect; the shareholder suffers most. 
People always forget or ignore the “sliding scale.” If 
the company were to charge 3s. 9d. per 1000 it might 
legally distribute a dividend of 4 per cent., and no more ; 
for every 1d. in excess or diminution of that price the 
maximum dividend falls or rises, respectively, 2s. per cent. 
Suppose a private person whose annual bills at 2s. 11d. 
were £20; at 3s. 5d. they are, roughly, £23 8s. 6d. ; his ex- 
penditure is raised by £3 8s. 6d. a year. But suppose he 
holds ten ordinary £100 shares in the company at par 
value; while the selling price was 2s. 11d. his maximum 
statutory dividend was at the rate of £5 per cent., and he 
might have received £50 per annum from his investment. 
When the price rose to 8s. 5d. his maximum permissible 
dividend fell to £4 8s. per cent., and he could only receive 
£44 per annum. Therefore, while his expenditure on gas 
rises, say, £3 10s., his income from gas falls £6. The 
second explanation is that of the directors on their 
demand forms, which announces that 2}d. per 1000 of the 
price is made up of rates over which they have no con- 
trol. Ifthis means anything, it insinuates that the other 
gas companies are not rated, and thus the Gas Light and 
Coke Company’s price is higher than the South Metro- 
politan Company’s price by just this 2}d. 

It is true that the district supplied by the Gas Light 
and Coke Company is not so convenient in shape as that 
in the hands of the South Metropolitan and the Commer- 
cial Gas Companies. By the spread of the electric light 
in Central London, and the distance of Beckton from 
civilisation, the district is sickle-shaped, and the gas has 
to be forced through very long mains. This obviously 
involves greater risk of leakage, higher expenses in 
maintenance, &c. But it is idle to assert that the 
difference represents an extra manufacturing cost equiva- 
lent to an extra selling price of 9d. per 1000, or 
anything like it; and the officials have not the temerity 
to assert such a fact in so many words. They prefer a 
policy of masterly inactivity and silence. 

There is a remedy for this state of affairs—a very 
simple one; but it lies primarily in the hands of the 
shareholders. We desire to make no personal attack on 
the directors and high officials of the Gas Light and Coke 
Company; they are most estimable persons; but the 
event shows they are not the best men for their enormous 
task. The Gas Light and Coke Company is the largest 
gas company in the world; probably it is one of the 
vastest manufacturing concerns'of any kind in the world. 
It owns what are practically pure engineering works, as 
well as a so-called chemical works. Do we find its chief 
engineer and its chief chemist to be men of world-wide 
reputation—leading members of the Institutes of Civil 
and Mechanical Engineers and of Chemistry? Do we 
find the general commercial manager a man of European 
reputation for finance? Do we find the chairman 
aman of large technical knowledge? Do we find 
anyone in the company whose attainments are con- 
spicuous in either applied engineering or chemistry ? 
Do we, in short, ever find infusion of new blood into the 
upper ranks of the hierarchy; blood that might (and 
would) bring new ideas, new processes, economy? The 
real gist of the matter is this: Whatever may be the 
private opinions of the directors, they have managed the 
company on the lines of men who undervalue mere 
technical ability. They appear to believe in a sort of 
office training alone. They despise science, and science is 
now retaliating her injuries. The other London gas 


companies pay their dividends with the aid of a far lower 
selling price; other firms make a profit out of tar dis- 
tillation: The ordinary shareholders have been narcotised 
for years by a return of about 5 per cent. on the market 
value of their shares—shares that have withstood the 
opposition of electricity. They have been perfectly satis- 
fied with a yield which, considering the safety of their 
investment, was much higher than could easily be ob- 
tained elsewhere; and they have let sleeping dogs lie. 


RAILWAY SPEEDS, 


Mucu unnecessary fuss is being made about the so-called 
“holding up” of the Flying Scotsman by the North 
British Railway Company. It is maintained that the 
North British directors are playing a foolish and childish 
pe in checking the acceleration of trains to the 

orth. It appears that the delay complained of amounts 
to about a quarter of an hour. There is reason to believe 
that the policy of the directors is thoroughly .sound, and 
that any attempt at acceleration would be followed by a 
more or less wasteful competition, and a renewal of the 
race to the North. The demand for high speeds does not 
appear to have any foundation in the commercial wants of 
the country, but to be simply a matter of sentiment. We 
respect the sentiment, which is a phase of the desire that 
Britain should be first always and in everything. But senti- 
ment does not pay. And at the present time, with expenses 
going up in every direction, shareholders must be considered 

yy directors. If an acceleration were really wanted the 
voice of the country would make itself heard. As we have 
before now pointed out, the mainstay of the passenger service 
is the third-class passenger, and to him a quarter of an hour 
— or less, between London and Perth, is of no importance 
whatever. 


LITERATURE. 


History of the Periyar Project. Compiled by A. T. 
Mackenzig, M. Inst. C.E., Executive Engineer, Madras 
P.W.D. Madras: Printed by the Superintendent, Govern- 
ment Press. 1899. 

Tuts compilation from the Madras Government records 

follows the same lines as the publications on the Godavery 

and Kistna Engineering Works already reviewed by us. 

The Periyar works have already formed the subject of 
two papers read before the Institution of Civil Engineers 
respectively by the designer of the project, Colonel J. 
Pennycuick, R.E., and by Mr. P. R. Allen, the officer in 
immediate charge of the tunnel construction. The 
volume before us adds to our knowledge of the details, 
and gives the reader a further insight into the history of 
the project. The account of the difficulties encountered 
by Colonel Pennycuick and his able and determined 
engineering staff, and the methods of overcoming them 
will be perused with interest. We notice the great 
difficulties caused by the out-of-the-way situation of the 
works, and the insanitary surroundings of a miasmatic 
jungle; but beyond this was the fact that the designer of 
the project was not permitted a free hand in his plans by 
the Government of India. The professional advisers of 
that authority declined to accept his proposals for passing 
the water of the river clear of the foundations of the 
main dam, and this, as its consequence, led to much 
trouble, delay, and needless expense in the subsequent 
conduct of the work. 

The Periyar project consists in a diversion of the waters 
of the Periyar River, which flows westwards through Tra- 
vancore to the Indian Ocean into the bed of the Vaigai, a 
river flowing eastwards through the Madura district 
in the Madras Presidency into the Bay of Bengal. The 
former river has a superabundant supply from its catch- 
ment basin in the Ghauts; and while this ran uselessly to 
the sea, the stream of the latter was insufficient to meet 
the demands of irrigation on it in the Madura district, 
and in many years no water at all from it reached 
the sea. The idea of this diversion of the Periyar 
waters had held from a very ancient date, but till the 


-year 1808, when some surveys were first made, no steps 


were taken for its realisation. The scheme afterwards 
lay dormant for over fifty years, till, in 1862, Major Ryves, 
R.E., took up the matter in earnest. His proposition 
was for an earthen dam of 162ft. in height to raise the 
water level so that a channel across a saddle between 
the two rivers became practicable. The estimated cost 
of this project was about 17} lakhs. After this the 
usual period of desultory discussion, common to Indian 
public works, set in, and not until 1882 was Colonel— 
then Major—Pennycuick entrusted with the preparation 
of those plans and estimates of the works which afterwards 
received sanction. The end of 1887 saw the grant of 
—— ‘sanction, as well as the commencement of the 
work. 

We gather from the author’s account that the works 
were completed in 1896, so that nine years were occupied 
in their construction—a lengthened period for works even 
of’ the magnitude of those described, and only to be 
justified by the insalubrity and inaccessibility of the 
situation. The magnitude of the work may be estimated 
from the following:—The crest of the main dam is 
163ft. high, surmounted by a 5ft. parapet. An escape at 
a level of 11ft. below the crest was formed through a 
lateral saddle in the valley of the Periyar, and the level 
of the sill of the cutting into the Vaigai watershed was 
again 20ft. below the level of this escape. Beyond this 
the water passed on through a tunnel of over a mile in 
length into the Vaigai river-bed. The lake contains 
13,415 millions of cubic feet, of which 6600 cubic feet are 
available for irrigation in the Madura district. The dam 
is a composite structure of rubble and concrete, and its 
profile calculated on standard methods. 

The area of the lake formed above the dam varies 
between 6405 and 7454 acres. The cost of the project, 
which, as usual, exceeded the original estimate, was 
Rs. 85,00,000; of this sum Rs. 60,00,000 were expended 
on the works in the Periyar Valley, and the net return of 
revenue expected was Re. 5,55,000 annually, being 6°53 
per cent, on the capital expended. 


Among the incidents affecting the progress of the work 
was the trouble caused by wild beasts, and combined 
with the account of the sad results of deaths from tigers, 
we meet with the amusing report of elephants Soon 
into store sheds and destroying barrels of Portlan 
cement—a material for which they seemed to have had a 
special weakness, and of their uprooting milestones, set 
in concrete, along the road, and so on. The author’s 
narrative, being chiefly made up of official excerpts, is 
doubtless diffuse, and the thread of it not easily followed, 
but it forms a useful record of a successfully completed 
irrigation project which will add largely to the resources 
of the country in resisting the inroads of famine, and 
prove a future source of increased revenue to the Govern- 
ment. The volume is embellished with numerous in- 
teresting photographic illustrations of the works, and the 
Se photo-prints of the working plans are clearly 
executed. 


SHORT NOTICES. 


Arts and Handicrafts. Vol. ii. Edited by H. Snowden 
Ward. London: Dawbarn and Ward, Limited. 1900.—Althongh 
the second collected volume of the periodical parts of ‘Useful 
Arts” is very largely devoted to artistic subjects, there are one or 
two papers which will be found interesting to our younger readers, 
such as some remarks on ‘‘ Home-made Lathes for Wood Turning,” 
by the late J. J. Holtzapfel ; a paper on ‘‘Soldering and wy 4 
ty Mr. Bolas, and on ‘‘ Cycle Repairs,” by Mr. Marshall. All the 

irteen parts, whilst necessarily too short to go very deeply into 
the subjects with which they are concerned, are sufficiently long to 
encourage the worker to make a beginning, and detailed enough 
to meet many of the difficulties which are likely to arise. 


The Engineer's Gazette” Annual for 1901. Kngineer’s Gazette, 
Sunderland.—This is the thirteenth year of jean ray and several 
additions have been made, An engineers’ log, tables for record- 
ing trial trips, and a diary, are new features. There are also notes 
arranged alphabetically on engines and boilers, compiled from the 
requirements of the Board of ‘T'rade, Lloyd’s, Bureau Veritas, and 
the British Corporation. 


BOOKS RECEIVED. 


Modern Foundry Practice. By John Sharp. 272 illustrations, 
London: E. and F, N. Spon, Limited. 1900. Price 21s. net. 


The Progress of Invention in the Nineteenth Century. By Edward” 
W. Byrn. New York: Munn and Co., Scientific American Office. 
1900. 


How to Choose your Banker: A Manual for Customers and In- 
vestors, a Henry Warren. London: Grant Richards. 1900. 
Price 3s, 6d. 

The Sewerage Engineer's Note-book. By Albert Wollheim. Second 
coo) edition. London: St. Bride’s Press, Limited. Price 

net, 


Exercises in Natural Philosophy : With Indications how to Ansier 
them. By Magnus Maclean. London: Longmans, Green, and Co, 
1900. Price 4s, 6d. 


The Practical Engineer Pocket-book for 1901. Manchester: The 
Technical Publishing Company, Limited. London: John Hey- 
wood, Price ls. and 1s. 6d. net, 


Annual Reports of the Navy De, tment for the Year 1898, Report 
of the Secretary of the Navy. Wiscotiansous Reports. W: - 
ton: Government Printing Offices. 1898. 


Optical Tables and Data for the use of Opticians. By Silvanus P. 
Thompson. Price 6s. net. Tables of Logarithms, price 1d. 
London: E. and F. N. Spon, Limited. 1900. 


Stresses and Strains: Their Calculation and that of their Resist- 
ances by Formule and Graphic Methods. _By F. R. Farrow, 
F.R.I.B.A. London: Office of the Builder, Whittaker and Co. 
1900. Price 5s. 


The Waterworks Directory and Statistics, 1900. Revised to August, 
1900. The Gasworks Directory and Statistics, 1900-1. Revised to 
August, 1900. London: Hazell, Watson, and Viney, Limited. 
Price 6s, each, net, 


An Elementary Treatise on the Caleulus for Engineering Students : 
With numerous Examples and Problems worked out, By John 
Graham,-B.A.B.E. Second edition. London: E. and F. N. 
Spon, Limited. 1900. Price 7s. 6d. 

Engine Tests: Embracing the Results of over One Hundred Feed- 
water Tests and other hy oo ope on various kinds of Steam 
Engines, conducted by the Author. By Geo. H. Barrus, 8.B, New 
York: D. Van Nostrand Co, 1900. Price 4 dols. 


General Sir Arthur Cotton, R.H., K.C.S.I.: His Lifeand Work, 
By his daughter, Lady Hope. With some famine prevention 
studies by William igby, C.I.E. Portraits, maps, and illustra- 
tions. London: Hodder and Stoughton, Price 12s. net. 

Revue Technique de U Exposition Universelle de 1900. Par un 
Comité d’Ingenieurs, d’Architectes, de Professeurs et de Construc- 
teurs. Premitre Partie. Architecture et Construction, Planches 
1428, Tome land 2. Paris: E. Bernard et Cie. 1900. 


Structural Iron and Steel: A Text-book for Architects, Engineers, 


Builders, and Science Students, With numerous examples, illus-— 


trations, diagrams, and tables. By W. N.Twelvetrees. London: 
Office of the Builder, Whittaker and Co. 1900. Price 7s. 

The World-wide Atlas of Modern Geography, Political and Phy- 
sical, Containing 128 plates and complete index, with an intro- 
duction by J. Scott Keltie, LL.D., &c. Fifthedition. Edinburgh 
and London: W. and A. K. Johnston. 1900. Price 7s. 6d. 


Railed Roads; A Manual for Local Boards, pias Shem and 


Railway Officials, intended chiefly for the Madras idency. By . 
Madras : 


Francis J. E. Spring, C.1.E. Second edition, revised. 


Printed by the Supesiatendent, Government Press. 1900. Price 
9d. 


Essex MANUFACTURERS’ EXHIBITION. — Numbers of Essex 
soldiers are returning from the war disabled ; and money for their 
relief, beyond existing funds, or what the Government have done 
or may do for them, is urgently needed. To assist in sa 
this money an exhibition has been —s to be he 
at Chelmsford, the entire net proceeds from which will be 
paid to the Zsser County Chronicle Fund and devoted speci- 
ally to the relief of Essex disabled soldiers. Essex is a 
considered an agricultural county, but the promoters of 
exhibition will endeavour (a) to show that the manu- 
factures of Essex are more important than the public have 
imagined, and (}) to stimulate and improve the many manufactur- 
ing industries carried on in the county by bringing them promi- 
nently to the front. It is understood that a similar exhibition has 

eld under most distinguished patronage and sup, and wi 
be made widely known throughout the county, it mm anticipated 
that it will be visited by a number of le. Full informa- 
tion can be obtained from Mr. F. A. Fawkes, The Red House, 
Chelmsford, 
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HIGH-SPEED ENGINE AND DYNAMO 


LOCOMOTIVES OF THE NEW ZEALAND 
GOVERNMENT RAILWAYS. 


ILLUSTRATIONS on page 468 are of the two most recent 
types of locomotives adopted for the principal main-line 
service on the New Zealand Government Railways. 

These engines have been built, some in the Government 
workshops in the Colony, and some by Sharp, Stewart, and 
Co,, Limited, Atlas Works, Glasgow, from the designs of 
Mr. T. F. Rotheram, late locomotive superintendent, who 
has recently left New Zealand to take up a similar position 
on the West Australian Government Railways. 

It will be seen that the engines are respectively of the 
6-wheel and 8-wheel coupled class, each type having a 
4-wheeled bogie at the leading end. In each engine the 
coupled axles are spaced at equal distances, and the springs 
are compensated throughout, the two hind axles being placed 
under the fire-box, which in each type is of considerable 
length, with a long foot-plate behind. A very even distribu- 
tion of weight has resulted, the load on the rails at each pair 
of wheels being very moderate, in accordance with the 
requirements of the permanent way and bridges. This dis- 
position of wheels provides for a good length of connecting- 
rod, especially in the 6-coupled engine. 

The valve motion is of the Walschaert type, very strongly 
constructed, as are all the details of the engines, actuating 
piston valves—Smith’s patent—on the top of the cylinders. 

The boilers are of mild steel, with copper fire-boxes and 
brass tubes. The fire-box shells are of the Belpaire type, 
with direct stays. The clothing consists of wire-woven 
silicate cotton. 

The tenders are carried on two 4-wheeled bogies, the 
springs of which are of the coiled pattern, placed on the top 
of the axle-boxes, the weight being transmitted to them 
through cast steel horseshoe hornblocks. The engine 
bogies have a similar spring arrangement. 

The engines and tenders are fitted throughout with the 
Westinghouse brake, and Holt and Gresham’s steam sanding 
— is applied to the front of four of the coupled 
wheels in each type of engine. 

In the 6-coupled engines the driving tires, and in the 
8-coupled engines the first and third-coupled tires, have no 
flanges. 

The colonial-built engines of the 6-coupled class have a 
running-board of the American pattern fixed to the boiler, 
and in still another variation of this class the piston stroke 
is 2in. longer, with a somewhat longer fire-box and grate, 
the inside fire-box and the tubes being of steel. 


The more important dimensions are found in the accom- 
panying table :— 


Six-coupled Eight-coupled 
engine. engine. 
Cylinders— a ft. in. ft. in. 
0 16 0 16 
Wheels— 
Diameter of bogie wheels .. 2 6 26 
Diameter of coupled wheels . & 
Bogic wheel base .. .. .. .. 5 6 a 
Coupled wheel base .. .. .. 10 0 . 13 6 
Total wheelbase .. .. .. .. 21 0 £3 6 
Boiler barrel (steel)— 
Minimum inside diameter.. .. 4 1 
Thickness of plates 042 
Fire-box shell (steel) — 
Outside length .. .. .. 8 0 
Outside width at bottom .. Ug... 2 
Thickness of front plate Ov .. 0 *& 
»» backplate .. 0 4 0 
» 9. covering plate 0} 0 
Inside fire-box (copper)— 
width at bottom 2 44 2 
.. 8 5 3 of 
Height at front 4 at SS 
Thickness of plates— 
Tube plate at tubes... 0 
Tubes— 
Length between plates 10ft. 4P,in 11ft. lin. 
Outside diameter... .. 
Heating surface— sq. fi q. ft. 
Total 1040-3 
Working pressure persquareinch 175 Ih... 175)b. 
Weight in working order— tons ewt. tons ewt. 
8 10 10 
Coupled wheels (nearly equally 
Histributed) he 31 18 


wheels, 2ft. 6in.; total wheel base, 13ft.; 

For both types | capacity of tank, 1700 gallons ; weight 
in working order, 21 tons 19 cwt. 


It will be seen that these engines have not been built with | 


| 


| colonial railway work has been used in the design, and in 
addition to the best features of American engines we have 
that excellence of workmanship the absence of which isa 
conspicuous feature in the engines of American builders, who 
claim that it is bad policy to build locomotives to last long. 


COMBINED ENGINE AND DYNAMO. 


Tur accompanying illustration shows a combined engine 


| and dynamo, the former made by Reavell and Co., Limited, 


of Ipswich, and the latter by Laurence, Scott, and Cc., 
Limited, of Norwich. The engine, so we understand, has a 
special interest in that it is said to be the largest engine 
which has ever been completely constructed in Ipswich. It 
is of 400 horse-power, and is of the three-crank type. The 
construction and working of the Reavell engine are probably 
known to a large number of our readers; but for those who 
may not have had an opportunity of studying the engine, we 
propose briefly to outline its principal features. On page 474 is 
given across section through one of the cylinders of the engine, 
and as all the three cylinders are precisely similar, this one 
cylinder may be taken to represent a third of the whole 
engine. As will be seen, it is a central-valve engine. The 
steam enters the engine through the steam jacket, and thence 
the ports A in the central valve liner. The valve liner is 
divided into two parts by means of a diaphragm B plac 

about its centre. Above and below this diaphragm are valves 
D and F, the former being the steam valve and the latter the 
transfer and exhaust valve. These valves are reciprocated by 
the action of the engine, and are capable of rotation 
about the vertical axis by the action of the governor. 
Both the liner and the valves are provided with ports. 
Those on the valves are all rectangular ports, but the 
steam admission valves C in the liner are made 
diagonally or spirally. The effect of these admission 


valves being on the slant is that, when : the valve is 
| rotated by the action of the governor, the point of cut-off is 

varied, the ports on the valve and liner coinciding for varying 
' periods. The governor is on the main shaft, and rotates the 
| valve by means of the upright spindle and coupling rod. The 
' steam, then, having entered the top of the cylinder from the 
| ports C acts on the top of the piston, which has two rods, and 


P 
| which reciprocates in the annular space between the cylinder 


the conservative notions regarding English practice as being walls and the valve liner. As it descends the valves also 
the best for the Colonies, with which British locomotive | descend. After an early cut-off, the precise point of which is 
builders have been discredited. All that appears to be best for | controlled directly by the governor, the steam expands during 


\| 


KILOWATT SIX-POLE DYNAMO 
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the remainder of the down-stroke, and while the crank is 
turning the bottom centre the ports’ E in the centre of the 
liner about half way in the stroke of the engine are opened 
by the valve F called the transfer and exhaust valve. 
This valve F at the same time opens the ports G at the 
bottom of the cylinder, so that while the piston is making its 
up-stroke a communication is made between the top and 
bottom of the cylinder, transferring steam at equal pressure 
and temperature from the top to the bottom of the piston. 
This transfer continues for about half the stroke; in other 
words, about half of the steam which was above the piston is 
transferred to the other side. The transfer is cl first by 
the piston ——— the ports E in its — stroke, and 
immediately afterwards by the valve F closing the ports E 
and G. The steam transferred to the underside then com- 
pletes its second stage of expansion, and at the end of 
the upward stroke the exhaust valve opens and allows 
this steam to escape to the atmosphere or the condenser. 
In the meantime the steam, which remained in the cylinder 
above the piston when the transfer closed, is compressed 
during the latter half of the upward stroke, and the clearance 
space in the cylinder is so proportioned that this steam shall 
be compressed to initial pressure when the termination of 
the stroke is reached, and the valve D opens for the next 
admission of steam. By this means the reciprocating parts 
are brought to rest, and the inertia is taken up by means of 
the working fluid itself, while at the same time the parts 
which will be first touched by the entering steam are already 
heated up to nearly initial temperature, and thus cylinder 
condensation is reduced. 

There is an oil and water bath in the bottom of the crank 
chamber into which the bottom end of the connecting-rods 
dip at every revolution, splashing the lubricant about and 
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BECTION OF -REAVELL ENGINE 


lubricating all the surfaces. Coils of pipes through which 
water is circulating are placed in the oil and water bath to 
reduce the temperature. 

Tn the Se engine which is the subject of our illus- 
tration, the three cylinders have each a diameter of 2Uin., 
and the stroke is 10in. The central valve trunk is 10in. in 
diameter. The working pressure is 150 1b., and the engine 
is to work non-condensing. The crank shaft is 54in. diameter. 
The crank pins are also 54in. diameter, by 1lin. long, the two 
journals being each 14}in. long. The fly-wheel is 4ft. 6in. 
diameter, having a rim 8in. wide and 10in. deep. Its weight 
is 32 cwt. The weight of the dynamo is over 125 cwt., and 
the weight of the engine with its combination bed is 274 cwt. 
This brings the total weight to some 400 cwt. for the com- 
bined plant. The dynamo, of which we give an end view and 
section on page 473, is a 220-kilowatt six-pole machine. It is 
compound-wound for from 220 to 235 volts. The shunt 
excitation at full load absorbs 2090 watts, the series excita- 
tion 940 watts, and the electrical efficiency is 97:23 per cent. 
There are 189 sections in the commutator, and the armature 
is wound in six separate circuits, with one turn of conductor 
to each commutator segment. We are informed that there 
is no need to shift the brushes for changes in load, the ma- 
chine being — from the no-load sparkless position right 
up to full load. 

The armature core, which is divided up into several 
portions by a number of air ducts, is built up of discs. The 
whole core is staked on to an eight-armed spider in the 
following manner. At regular intervals eight malleable iron 
two-headed keys embrace the core, being put on from the 
inside of the ring, and being driven into keyways cut in the 
inside hole of the core plates. These keys, of course, corre- 
eee with and fit into slots in the arms of the spider, and 
the whole is clamped tight by taper steel wedges driven into 
the slots in the spider arms under the two-headed keys, 
forcing these outwards and against the armature core. The 
winding drums are screwed on to the heads of the double- 
headed keys, . 


LETTERS TO THE EDITOR. 


. THE TRAINING OF MECHANICAL ENGINEERS. 


$1n,—Though much has been said on this subject, it is so impor- 
tant that I make no apology for adding yet alittlemore, Teachi 
has for its object two ends. Either it is to develop the brain an 
to render the pupil capable of independent thought, in which case 
the subjects taught are entirely subservient to the end in view, 
and it is of comparatively minor importance whether these are 
remembered or not; or it is to give information which shall be 
useful in itself. Technical instruction comes under the second 


head. 

{ object to the use of the word “‘education” in this connection ; I 
believe it to be a misuse of terms, As I understand technical 
instruction, it is an endeavour to give to a mechanic such information 
as he will find useful in his trade, and is in no sense intended to 
make him a cultured man of letters or a brilliant scientist. Let me 
say at once that I have no quarrel with those wlio would educate 
the working man to a higher standard—lI believe this to be a very 
desirable end ; but I think the class of education adopted in these 
circumstances should be called secondary education, not technical 
instruction. As I understand it, and as THE ENGINEER has often 
pointed out, technical instruction should be judged from an £ s. d. 
point of view only. Will it pay or will it not? 

It seems to me that if technical instruction will be a financial 
success, that is, if it will actually yield a money profit, it must in 
the nature of things be worth the while of any progressive man of 
business to supply it free of charge to his own men, Would any 
business man, from financial considerations only, give his workmen 
a “technical education” as at present supplied? I am afraid 
not. But is there, then, no sort of information which it will be 
worth his while to supply gratis! I think the answer must be 
certainly, Yes. ———s that Iam right in this view, and that we 
can ascertain what the information is which it will pay us to supply 
to our ‘men, as we supply warmth, light, and shelter, then I 
believe that this information may truly be called technical 
instruction. Further, I believe that technical instruction should 
be strictly limited to this, and kept wholly distinct from educa- 
tion, whether secondary or scientific, which is intended for an 
entirely ditferent class of men, and for an entirely different object. 
Again let me repeat that I wish to deprive the working man of none 
of his present facilities for mind development. 1 want to see these 
facilities increased ; but4 do not want to see them miscalled oy 
a name which is sup to mean that the information supplied, 
apart from the mind’s exercises, will be of financial value not only 
to the man but to the master. A technically-instructed man 
should be worth higher wages ; but I, for one, am not prepared to 
say that a fitter with a smattering of chemistry and the principles 
of heat is worth any more as a fitter than one without. Can we, 
then, specify any knowledge which can be easily and cheaply 
imparted, which will enhance the value of a fitter or smith? I 
think so, and I me to indicate briefly various lines along 
which the technical instruction, strictly so called, should work, 

It is admitted on all sides that technical schools cannot take the 


‘place of a training in the shops, and the reason was, in my opinion, 


iven by THE ENGINEER some weeks since, No technical school 
a any effective standard whereby to measure the value of its 
products, The properties of a commercial steam engine, for 

t , must depend on both quality and cost of production, and 
in the technical schools there is no means of ascertaining whether 
a steam engine built by the students is good enough for the amount 
of labour expended. In many such schools the students are set to 
build a small steam engine, and on completion it is tested from the 
school boilers. If it works all right, all is thought to be well, 
whereas given an unlimited supply of steam, it must truly be a 
shockingly bad machine which will not give good results. Even if 
more elaborate methods are resorted to, and indicator diagrams 
are taken, there is very little idea obtainable as to the cost of pro- 
duction, and the relative cost of similar commercial engines. In- 
cidentally, I may remark that if a student were set to build and 
make pr dae Fs a trunk piston steam engine, the educational 
value of the experience would be enormously greater. If the 
piston of a double-acting engine leaks the steam passes off into the 
exhaust, and is not noticed ; whereas if leakage takes place past 
the trunk piston of a single - acting engine, all the leakage is 
apparent, and the work necessary to stop this leakage will give 
very valuable experience. This, 5 Pacts is by the way. I believe 
that such a method of gaining the information would be cumber- 
some and roundabout, unless we consider the unnecessary labour 
in the making of valves, connecting-rods, &c., as so much gilding 
of the pill and intended to make the work interesting. 

The legitimate deduction from all this is that it is a waste of 
money and time to attempt to give in the school a training which 
can be infinitely better obtained in the shops; and we see that 
what we want from the true technical school is such 
information as cannot be obtained in the shops. What sort of 
information is this? When a youth firsts enters the shops he is 
likely to be set at a lathe, and the foreman will probably tell him 
what speed to run at and what sort of a tool to use, This 
information he takes for granted, and in a very short time he 
will cease to ask why he runs at such and such a speed, or uses 
such and such a tool, if it ever occurred to him to ask. This 
information should be supplied by the technical schools, A 
student should be set to try different sorts of tools on different 
materials, He should be set to find out for himself what is the 
limit of speed for cutting cast iron, and what will happen if he 
cuts it too fast ; also why he cuts it dry. By the way, this last 
question is very interesting. I have been told that it hardens 
cast iron to cut it wet. I have never systematically tried, but all 
I know is that in milling there appears to be not much difference 
except that the job and the cutter are not so hot wet as dry. I am 
by no means sure that cast iron could not be cut much faster wet 
than dry, and of one thing I am very sure, and that is that ve 
st — have ever tried the experiment. The technical schools 
should, 

Then, again, how many fitters in this country know what the 
limit of accuracy of a lathe is! That is, if they put a bar of steel 
lin, by 6in. into their lathes, rough it over and takea finishing cut, 
how many of them know what will be the actual variation in size 
from end to end? Or, again, how many fitters know what will be 
the limit of error in turning two steel cylinders to the same 
diameter, with an ordinary callipers? All these points the schools 
should teach. 

I give below a short list of some of the questions which I think a 
— school should arrange for a student to answer for him- 
self :— 

(1) Turn a bar of iron lin, diam. and 6in. long in the lathe as 
well as you can, and measure the variations in size to one two- 
thousandth of an inch with the micrometer, 

(2) Grind the same bar in the grinding machine and re-measure, 

(3) Bore a lin, hole in a block of iron and ream true with a rose 
reamer, having carefully measured the reamer, and grind a bar to 
make as good a working fit as you can; measure the difference in 
size of bar and hole accurately, 

(4) Place the block on a flat surface ; having cut off 2in. of the 
bar, note by stop-watch the length of time it takes the cylinder to 
sink to the bottom of the hole, expelling the air as it does so. 

(5) Repeat experiment (4) with the hole full of water. 

(6) Take the cylinder used in the last two experiments and heat 
it till it turns blue. Measure the increase in diameter. 

(7) Turn and grind a bar to make a snug driving fit in the 
hole (3), Measure the difference in diameter of hole and bar. 

(8) Place a string of nuts on a mandril and face them between a 
pair of face-milling cutters, Measure accurately the variation 
in size across the face, 


+ Repeat this experiment with the shaper. 
10) Make as accurately as possible a square bar of iron by slal 
milling on the milling table, and note accurately the variation in 


size. 

(11) Repeat (10) with the planer. 

(12) Face the sides of two dozen bright gin. nuts (a) in the milling 
machine between face mills on a horizontal mandril between centres ; 
(b) ditto, ditto, on a short vertical mandril with an end mill ; (c) in 
the shaper, and work out the cost per dozen by each method, 
taking your wages at 30s. per week 

(13) ia) Bore a cast iron cylinder 2in. diam, and Sin. long. Make 
a piston to fit it without rings, and measure how much steam will 
leak past the piston if the pressure is 60 1b. per square inch ; (}) 
cut six groov.s round the piston and repeat the experiment; (c) 
add three piston rings and repeat again ; (@) see if you can devise 
— means of stopping leakage altogether, supposing it still to 
leak, 

(14) Take the a provided by the school and overhaul it to 
see that it is in working order. Take the brake horse-power and 
measure the steam consumption. 

(15) Repeat (14) with superheated steam. 

(16) Turn six cast iron solid cylinders 2in. diameter and 3in. long, 
Take three of them and drill six holes round the circumference 
exactly the same distance apart and all the same distance from 
the ends. The finished product would resemble a hub drilled to 
receive the spokes of a wheel. Now make a jig for this piece of 
work by boring a 2in. hole in a piece of cast iron and drilling holes 
round it to correspond with the holes to be drilled in the cylinders, 
The outside of the jig should be hexagonal, so as to stand well 
under the drill. Now drill the holes in the other three castings 
by the help of this jig, and note the difference in time required 
for the operation with and without the jig. 

(17) Cut a fin. by fin. key way in three lin. shafts, (a) by milling 
machine ; (b) by shaping machine. Note the difference in cost, 
and the difference in finish. 

To these should be added experiments on the cutting angle, 
amen cuttings, speed, &c., best for various metals and ma- 
chines, 

It may surprise some of your readers that brass may be turned, 
Ma due precautions, much better with a sharp than a flat-pointed 
tool. 

Of course it will be understood that this is in no way intended 
to represent a complete course. It is merely an outline of the 
class of instruction which, in my opinion, should be given. 

I for one should be only too glad to give my men the chance of 
taking a short course at a school teaching this sort of thing, and | 
should be quite willing to pay for the instruction, but I should 
not be prepared to pay a man extra simply because he had taken 
a three months’ course of algebra. 

Mathematics in general, or algebra in particular, are amongst the 
finest of brain developers, but a three months’ course will do 
nothing to develop the bfain, and the few badly-digested facts 
remaining in the pupil’s mind six months after the end of the 
course would be worth probably less than nothing. 

The only scholastic teaching permitted in my scheme of technical 
instruction would be such as is strictly applicable to the business 
of the pupil. Thus I should teach, and give illustrations of the 
way to calculate change wheels for the milling machine or lathe, 
the way to calculate the speeds of pulleys, and kindred arith- 
metical calculations ; the aim being strictly to impart informa- 
tion, and not to educate. 

What smith is a bit the better craftsman for having listened to 
twelve lectures on the molecular structure of steel and iron! Not 
one. I am not saying that a complete knowledge of the metal- 
lurgy of iron would not help a smith, It would without a doubt. 
But this he cannot possibly give. All that can be given is an 
outline, and this is nearly, if not quite, useless, On the other hand, 
to tell a young man the reason why he tempers a tool by plung- 
ing the point and watching for the colours will probably save him 
hours of trial and scores of wasted tools, At any rate, I can say 
fromm experience that this information was of the greatest value to 
tmoyself, for whereas my results before I received the hint was the 
merest guesswork, afterwards I could aoe | rely on a decent 
result, or at least on knowing whether I had the desired result 
or not, 

To sum up; my advice is, let technical instruction be enormously 
increased, and let it be confined in the strictest manner to 
imparting to the workman such information as he will not readily 
obtain in practice, and let this information be given in the best 
way to make it stick in his mind, and let it be given for its own 
sake, and with no view to education. This is not education ; to call 
it so would be a giggling travesty. Education has for its object, 
as I have said, the development of the mind, and the mind’s 
exercises should be selected solely with this view. When two 
subjects are equally good as mind developers, and then only, 
should any choice be permitted. Five years ago I was in favour of 
a ‘*modern” education. To-day Iam compelled to believe that 
when we have twelve or fifteen years to devote to education, there 
is no evidence that, in the earlier stages at least, any form of 
education can equal the classical. It is no argument to say that a 
knowledge of classics is useless in commercial life. This isquite true; 
but how much do any of us remember of what we learnt at school, 
unless we have kept it up since How much do you, Sir, who are 
reading this, remember, for instance, of English history if you have 
not read any since your school days? <A few facts here and there, 
with little or no connection, and of the true history of the nation, 
the causes and effects which led to great social and_ political 
changes, nothing. Or, if you do, you are a brilliant exception tv 
the general rule. Yes! Let technical instruction be instruction 
only, and do not even think of it as education, and let education 
be education in the highest sense of the term. 

Camborne, October 31st. JOHN 8. V. Bickrorb. 


Sir,—I have been very much interested in the correspondence 
under the above heading, and I should like, with your kind per- 
mission, to add my opinion as to the reason of the small number of 
young men competent to hold responsible positions, 

It seems to me that the tee engineer who wishes to become 4 
works manager should still keep to the shops for a time after the 
expiration of his apprenticeship, not only to further his experience 
in handling tools, but to study thoroughly the cost and the best 
methods of producing the best work. Then after a course in the 
drawing-office, he should—if ever—be fully qualified to take a post 
as assistant manager, in which position he will gain the fuller 
knowledge required for that of manager. 

Surely the course I have indicated is the only possible way t 
obtain that knowledge, for how can a man learn except through 
personal practical experience ! 

College training, classes, &c., certainly have their place, and an 
important one, but a purely theoretical training will not qualify 4 
man for a responsible position. It must be followed by the practical 
work. If this system were always adopted we should have few 
complaints of the general incompetence of young engineers. 

If you will further permit me, I should like to point out one or 
two reasons for competent young men not having the posts they 
train themselves for in the above way. : 

First, there are incompetent men who have been fortunate 10 
obtaining posts such as assistant managers, and have not given the 
employers satisfaction, and therefore biassed their minds against 
young engineers, 

Secondly, there are a great many berths that are ‘‘bought” by 
favour, consequently the best man is often refused. 

Thirdly, the employer in selecting a man for an assistant or 4 
soa a young engineer could take, often gives the preference to 4 

oreman, who would be satisfied with less salary. 

‘The works are not the only place for a young engineer, but the 
—— has been spoiled for him in demanding a salary 
worth his experience by technical-school trained draughtomen, who 


millio 
per 10 
will be 
includ 
the sa 
annun 
the sm 
adopte 
It is 
people 
throug 
and p 
avoide 
The 
past fo 
more ¥ 
houses 
to £33 
favours 
is the 
would | 
becaus 
as an 


List 4 
Dairy C 
Livery § 


Butcher 
Baker 
Dye worl 
Stag Inn 
Queen's 
Chemist’ 
Fishmon 
Photogra 


Private 


List B 
Privateh 


Your | 
been wic¢ 
hability, 
question 
country 
awake t 

The pe 
neers by 
Batley, i 
show at: 
\uestion 


meters, 
favours 
fixing, al 
sunptior 
by far th 
detecting 
scope onl. 
purposes 
stamping 
to stop w 
ings will 
detection 
Since 1 
into mete 
hot 
loom, 
quick an 
been red 
meter sy; 
drastic 
delibera 
waste q 
nore flus| 
every mq 
chains, a 
Now 
In this ed 
native b 


* 
are 
g e 
y 
our 
correspondents. 
to 
val 
able 
serv 
TI 
mets 
Pe 
bene 
In 
syste 
babl 
class 
tion: 
3 value 
Th 
parec 
gallo 
and ¢ 
300 
phia 
4 waste 
Ame 
The 
588,0 
avera 
No 
purp 
house 
per 1 
(3 charg 
RSS “Sythe A 
D 588 m 
|! 
| 
| | 
| 
| 
| 
yp 
ere 
reducing 
ind aut 
| 
| 


Nov. 9, 1900 


THE ENGINEER 


475 


are satisfied with much less salary, and are able to meet to a 
great extent the employer’s demand. 
Yorkshire, October 30th. A.M.LM.E, 


WATER SUPPLY. 


S1r,—In this country the method of charging for water supplied 
to houses is based, except in a very few cases, on the rateable 
value of the property, and although we know it to be an inequit- 
able way of dealing with the question, yet, with our dear old Con- 
servatism, we stick to it like leeches. 

The following places in England, I believe, are still supplied by 
meter at the c’ es given below :— 


Per 1000 galluns. 
Sowerby Bridge .. .. .. 


Perhaps the engineers of the places mentioned will give us the 
benefit of their experience. 

In America and some large towns on the Continent the meter 
system has been taken up with something like spirit, but pro- 
bably the charges in America, which were fixed on the number and 
class of fittings in a house, were found to be much more objec- 
tionable than our own antiquated system of charging on rateable 
value, 

The waste of water in American cities, however cannot be com- 
pared with that of English towns. In New York the supply is 115 
gallons per head, and the waste is 75 gallons; in Quebec it is 50 
and 36 gallons, and in the cities of Buffalo, with a consumption of 
300 gallons r head, Pittsburgh 250 gallons, and Philadel- 
phia 160 gallons, quite 70 to 80 per cent. must be due to 
waste. This extraordinary waste is no doubt the reason why 
America favours the meter system to such a large extent. 

The quantity of water used per annum in Torquay is at present 
588,000,000 gallons, and the income is £12,960. Therefore, the 
average amount received per 1000 gallons delivered is 5°29d. 

Now as we only use 24,000,000 gallons per annum for trade 
purposes, and the charge is 1s. 4d. per 1000, it follows that the 
house property is very much favoured, as it only pays 5°04d. 
per 1000 gallons used. This proves that the present system of 
charging 1s. 4d. per 1000 is unfair to trade customers. 

Supposing that the present system of charges were done away 
with, and one by meter adopted, the consumption per head 
would without doubt be reduced one-third ; that is, instead of 
588 millions being used annually, the quantity used would be 392 
millions, and presuming the same income was received, the charge 
per 1000 gallons all round would be 8d. By examining list A it 
will be seen that a house worth £25 per annum new pays £1 7s. 6d., 
including bath, but if charged at 8d. per 1000 gallons supplied, and 
the same quantity used as at present, viz., 38,000 gallons per 
annum, the income would be £1 5s, 4d. This, again, shows that 
the small householder has nothing to lose by a meter system being 
adopted, and using the same quantity of water as before. 

It is quite easy to see from this the fallacy of saying that poor 
people would be unsanitary because they were being supplied 
through a meter, for, by fixing a minimum quantity to be used 
ond oe for under any circumstances; this could be entirely 
avol 

The following list A gives a series of tests made during the 
past four years in Torquay, and shows that nearly all trades use 
more water than is paid for. In list B tests were made at private 
houses where garden hose was in use, the rents varying from £40 
to £332 per annum. The results of these tests are distinctly 
favourable to the meter system. The only objectionable feature 
is the first cost of the meters, which for a population of 50,000 
would be about £30,000. The meter rent has not been considered, 
because a meter forms a part of the works of supply just as much 


as an engine or pipe line does. 


reduced that before man: F rant are pastit will become absolutely 
necessary to compel the different towns to reduce the waste as far 
as possible. The scramble for the Derwent Valley watershed by 
the Corporations of Sheffield, Tt Leicester, and Nottingham 
shows what the tendency of the future will be in the North, 
although in the South-West we are in somewhat better circum- 
stances, — Dartmoor to fall back upon, From.a financial 
point of view there is no doubt whatever that it is wiser to reduce 
waste than to let it go to the sewers, or water-log the land. 

For instance, take the Torquay water district as an example, 
and suppose that we have an increase in waste, if testing was dis- 
continued, of 300,000 gallons per day ; this at the lowest cost of 
3d. per 1000 gallons means a loss of £1368 per annum, but perha 
a more rational way of looking at this question is to consider the 
cost of extra works necessary to supply this quantity. The cost in 
providing a supply of 1,000,00 gallons per day, for storage reser- 
voirs and mains for Torquay has been about £80,000, and for a 
further 300,000 per day an outlay of at least £30,000 would be 
required, or an annual expenditure of about £1200 for sinking 
fund and interest, 

The comparative expenditure, therefore, in this case is £270 for 
waste detection, and £1200 for new works. If there is a dearth 
of water then its value could not, of course, be reckoned in this 
way. It seems perfectly reasonable that if it is cheaper in any 
case to check waste than to construct new works, then it ought to 
be checked. 

Another matter that is often overlooked in dealing with this 
question is that of sewer capacity. Take, for example, London, 
which has a water population of nearly 6,000,000, and suppose 
that 10 gallons per head are wasted, then the sewers—the London 
County Council are welcome to this—-would have to discharge 
60,000,000 gallons more day, and this quantity would have to 
be treated as sewage at the outfall works ; it would also cost 4d. 
to 5d. per 1000 gallons for collecting, pumping, filtering, and 
distributing. Let there be a sufficient supply of water for all pur- 
wa but be careful about the waste due to inferior fittings if we 

esire to keep down the capital outlay on works of supply. 
W. INGHAM, 
Water Engineer. 


e 
PROFESSOR SMITH’S POCKET CALCULATOR. 


Si1r,—In my contribution on Professor Smith’s pocket calculator, 
I referred to De Morgan’s statement that ‘‘ the accuracy of a slide 
rule is not proportionate to its length.” The quotation is taken 
from De Morgan’s article ‘‘Slide Rule,” in ‘Knight’s English 
Cyclopwdia,” Ed. 1861, Arts and Sciences, vol. vii., p. 612. The 
article gives the history of slide rules, a description of a number 
of the then Te types and examples worked out by him on 
slide rules of the Gravet pattern of various lengths. He says, 
‘The fact is that it is rather ease than proportionate accuracy 
which is gained by the large rules ; the preceding results required 
care and close attention on the 54in. rule, were obtained with 
moderate ease on the 74in. rule, and taken off instantly from the 
24in. rule. Moreover, divisions on wood, made in the usual way, 
do not allow accuracy to increase with the size ; if these rules were 
divided on brass, and with the precautions taken in astronomical 
instruments, it would be a very different thing ; but after all, the 
wonder is that the common wooden rules should be so accurate as 
they are,” 

Professor Smith thinks that this difficulty is overcome by 
modern achievements in dividing engines, but I find in his rule that 
the divisions, being printed’ on paper, which has to be mounted on 
a metal cylinder, are obviously irregular, the irregularity being no 
doubt partly due to the treatment the paper undergoes. As for 
all the lines being in position’ to within z},in., they are themselves 
about zj,in. in thickness, and some of them appear to be about 
their own thickness out of place. 


Torquay, November 5th. 


| Amount that |Decre’se 
| Rateabl ‘would be Excess on | on 
Trade. ord Gross value.| © (Water rent. under meter at'amountpaidjamount| Nature of supply. 
jmeter per ls. 4d. per 1000] at present. lat pre- 
annum, gallons. se't paid! 
List A—- Gallons. 8. d. £ s.d. £ sd. £ sd. £ad i/2a:¢ 
Dairy Company... .. .. .. «.| 668,000 70 9 0 49 0 0 37 8 2 3419 2 — Trade only 
Livery Stables .. «| 110,000 00] 300 7.678 511 8 
” ar 00 24 0 8 5 4 — |Domestic and trade 
Stag oo 82 0 0 2: 8 0 610 8 5 4 6 | — |Domestic and trade 
Queen's Hotel ee ve 644,000 ~| 500 0-0 | 850 0 | 18 8 4 36 1 4 
Chemist’a shop .. .. .. «| 158,000 68 0 0 47 12 «0 212 8 1010 8 71-0 
Fishmonger .. 175 0 | 12210 0 68 6 79 4 510 
Photographer .| 62,000 | 110 0 0 | 77 0 0 450 428 0.2.44. 
Private house without garden water ..| 38,000 2 0 6 17 10 0 210 8 1 3°2 |) —  |Domestic only 
» 84,000 2 16 20 25 4 38) — pe 
ist B— 
Private houses where garden hoseisused) 38,000 40 0 0 23 6 0 280) 210-8 0 2:8 
» | 88,800 | 6 0 0] 42 00 $15°0 | 517 9 3 = 
» | 18230 | 8 00-| 8160); 1 414 211 
54,000 | 100 0 0 | 70 0 0 610 0 | 312.0 - = 218 0 
|*107,700 1150 0 0/105 0 0 | 101010 | 7.8 7 $73 
313,000 | 20000/10 00) 11150) 7B 518 0 
274,000 |95000/17% 00] M4092 6°5 1178) — 
422,800 | 832 0 0 | 232 8 0 21710 | 


Your editorial in THe ENGINEER of the 20th ult. has, no doubt, 
been widely read by English water engineers, and will, in all pro- 
hability, lead to a useful and instructive discussion of the whole 
question. There is no doubt whatever about engineers in this 
country having the subject very much at heart, and they are wide 
awake to the result of neglect where waste of water is concerned. 

The papers read before the British Association of Water Engi- 
neers by Mr. Berrington, of Wolverhampton, and Mr. Kirby, of 
Batley, in 1896, and in the moe year by Mr. Jenkins at Cardiff, 
show at any rate that the Council of this Association regard the 
question as one of vital importance, 

There is a wide divergence of opinion as to the best method of 
reducing waste, but the debate generally centres around fittings* 
ind authorised plumbers and night detection by stethoscopes or 
meters. Mr. Griffiths, the water engineer of Leicester, strongly 
favours the stamping and careful examination of fittings before 
fixing, and he deserves credit for having brought down the con- 
sumption to such a low figure by this means alone. Others, and 
by far the greater number, believe in the Deacon or other waste- 
detecting meters, while some few favour the use of the stetho- 
scope only ; and, again, others prefer supplying water for domestic 
purposes, as well as trade, by meter. There is no doubt that 
stamping and careful examination of new fittings will do much 
to stop waste, but it cannot be overlooked that even the best fitt- 
ings will get out of order occasionally, and thus require night 
detection, 

Since night detection is a necessity the matter reduces itself 
into meters v, stethoscope. Between these two, however, we need 
not hesitate; the difference is that of the power and hand 
loom. The stethoscope is slow and fairly accurate; the meter 
quick and accurate; By meter detection the waste has 
been reduced in many towns from 15 to 80 per cent. The 
meter system of supply is without doubt a cure, but, perhaps, 
a drastic one, There is no doubt that it would stop unlawful and 
deliberate waste, as the users of water take very good care to stop 
waste quickly when it has to be paid for. ere would be no 
more flushing (?) of drains by jin, taps, running water to waste 
every morning to wash out the pipes, tying up of water-closet 
chains, and using hoses with the same recklessness as at present, 

Now we come to the question, Is it desirable to save water ! 
In this country we are so situated that we find we have no alter- 
native but to consider it, Our available supplies are getting so 


I have a 10in. Gravet slide rule, celluloid face, on which, without 
any straining of the eyes, I can read to one part in 500 on the lower 
scale, and I fancy that on- Professor Smith’s instrument I can be 
fairly. sure of. one part in 2000 on a single setting; but this 
advantage is an apparent one, the accuracy of the final answer 
pines gr yore to that of a 10in. Gravet by means of the larger 
number of y ees required, the difficulty of estimating by eye 
tenths of a division that is partially covered by a pointer, and by a 
possible parallax effect in reading from a pointer which is rai 
above the scale. In fact, as I on omg J said, the new cylindrical 
rule is not more accurate than a 10in. Gravet, and certainly very 
much slower to use, 

The divisions on Professor’s Smith’s rule are very clear and easily” 
read, though rather too open at the lower end, and, asI have 
pointed out, the use of paper for the scale is a disadvantage on 
account of i 
ordin celluloid rule, the slide of one of mine having shrunk 
about yin. over half the length, the other half being apparentl. 
unaltered. For accuracy nothing is better than boxwood, but bo! 
celluloid and paper give an increased ease of reading, which to a 
great extent makes up for loss of accuracy. 

Mr. Pickworth’s statement, that the reentage error of a 
logarithmic scale is constant over its length, is not nearly so well 
known as it should be; most users of slide rules seem to have an 
idea that their rules are ten times as accurate at the “one” end 
as at the “ten” end, and I fancy that makers and sellers of slide 
rules are of the same opinion. hen a slide rule is advertised to 
read to four figures it is safe to assume that the first figure is ‘‘1,” 
or that the rule reads to one part in a thousand all over. I have 
before me the catalogue of a well-known London instrument 
maker. Referring to Gravet slide rules, it says, ‘‘ The 10in. and 
l4in. sizes are most convenient for the pocket, and read to three 
and four figures —— For office use the 20in. rule is 
recommended. It works wi ng precision to tive figures.” 

Selworthy, Harrow, October x Your Critic. 


VENTILATION. 


Sirn,—Mr. William Ingham appears to have awakened from a 
long sleep and suddenly have decided to answer a letter a ng 
in your columns as long as February 9th. It is quaint to fi 
him praising Mr, J. A, McLaren for expressed and far from 


ular shrinkage. The same defect occurs in the | P’ 


original ideas and heaping abuse upon the architect for paying less 
attention to ventilation than to ornament. In countries where 
inclement weather compels the crowding of men, women, and 
children into closed dwellings the branch of engineering known as 
‘warming and ventilation” must stand in the very first rank of 
civil engineering, and quite outside the architect’s province. It is 
for the architect to take the advice of an expert on the subject, 
who will draw up the ni plans, and give thorough and com- 
plete advice as to the supply of fresh air necessary for the number 
of occupants. It must be very strange to a great number of your 
readers to find Mr. Ingham, in these days of so-called enlighten- 
ment, advocating the furnace as the means of supplying air for 
dwelling places and public buildings, when it is supposed to be 
common knowledge that the air propeller or fan is_many, 
inany times more efficient as a prime mover of air than the induc- 
tion set up by a furnace in the bottom of a tube or flue. I 
have deduced the following supplies of air which are needed 
per hour to maintain the vitiation of the atmosphere at not more 
than 8 parts per 10,000, which experts consider excellent ventila- 


tion 
Cubic feet per hour. 
Strong man at rest .. 
One cubic foot of coalgas .. .. .. 1400 


Now, if the ducts and fiues be well designed, and not of a 
necessarily tortuous nature, the best machine to use is an air pro- 
peller or a slow-running centrifugal fan, preferably the former for 
sake of power and first cost. The air may be warmed by a coke 
furnace or a steam heater, live or exhaust, or even a hot-water 
heater ; it is simplicity itself to moisten the air to any extent by a 
steam spray in the ducts, and as to filtering the air supply, there 
are many methods, both efficient and inefficient. 

I hope that the day is not far off when the architect will consult 
a specialist in this branch of the profession before potas in com- 
petition the plans of public buildings; preferably the expert 
consulted should be a consulting engineer who has devoted himself 
to the subject of the plenum system, not a supplier of the goods, 
the latter always having a predilection for his own make—which 
does not presumably mean that his own is the best. ‘ 

67, Finsbury Park-road, London, R. Gordon Mackay, 

November 5th. 


SUPERHEATER AND SEPARATOR. 


Sir,—Under the above heading you published in THE ENvINEER 
of the 2nd inst. an illustra‘ 
trollable superheater and dry-steam generator. This heading is, 
we venture to suggest, quite misleading. Separators are gener- 
ally associated in steam practice with saturated and exhaust steam, 
in the latter case for the extraction of. oils and greases. In the 
former case they are“ usuatly~termed ‘‘steamm traps” or “‘ steam 
dryers,” their function.being to extract the water of condensation 
or of priming from the saturated. steam inthe pipess - - -. — 

Ourapparatusis in no way akin to these “‘separators” or “dryers,” 
but is essentially a superheated steam ‘generator, yielding -dry 
steam at approximately any degree of superheat desired, from 
moderate to very high temperatures, or, say, from a few degrees 
above saturation to as high as 750 deg. Fab. re : 
. The control or regulation of the superheat-is "effected by meang 
of the water drawn from the boilerand by the feed-water from 
the economisers or the hotwell, which, circulating alternatively or 
in conjunction, through the internal tubes of the apparatus, absorb 
from the steam the superheat in excess of requirements, and thus 
economically adjust the temperature of the steam to the necessi- 
ties of the case. 

The circulating water does not, however, at any point come 
into open contact with the steam in the outer superheater pipes, 
while the steam throughout its course from end to end of the 
superheater is subject to a continuous process of superheating, and 
is ‘“‘dry.” It is obvious, therefore, that no ‘‘separation” is 
required ; nor does it take place in the manner of steam separa- 
tors as generally understood. 

We fear that the use of this word “separator” will give an 


erroneous impression of the work effected by our superheater, and 


we beg you to allow us hereby to correct the title, and to state 
that our apparatus is a ‘Controllable Superheater and Dry-steam 
Generator” for high, low, or moderate superheat, and not a 
separator. 
(For THE CRUSE CONTROLLABLE SUPERHEATER COMPANY,) 
Manchester, November 5th. . CRUSE. 


STEAM TURBINES. 


Sir,—I was somewhat disappointed with Mr. Parsons’ letter. 
You primarily dealt with the efficient speed of these machines. 
Now Mr. Parsons gives us some consumptions at various loads, 
which are certainly interesting, but are, in my opinion, scarcely a 
reply to your article. A statement of efficiency at different speeds 
with similar pressures would have been some answer to your 
remarks, and would probably dispose of the objections raised. 

Manchester, November 6th. Aur. Corton, 


H.M. Batriesuie THUNDERER has been a very unfortunate 
vessel. Built at Pembroke dock from designs pre) by 
Sir Edward Reed, towards the end of his career as Uhief Con- 
structor of the Navy, she was launched in 1872, and sent to Ports- 
mouth to be completed for sea. In July, 1876, a boiler explosion 
occurred on board during her steam trials, involving the loss of a 
number of lives, and in 1879 one of her 38-ton turret guns burst, 
killing eleven officers and men and injuring thirty-five of the crew. 
Last week en accident occurred to her two turret guns. 


ed been adjudicated as follows :—The Copley Medal to Professor 


matical knowledge ; a Royal Medal to Professor Alfred Newton, 
F.R.S., for his valuable work in ornithology and in the geo- 
graphical distribution of animals; the Davy Medal to Professor 
Guglielmo Koerner, for his determination of the position theory of 
aromatic ees and the Darwin Medal to Professor Ernst 
Haeckel, for his long-continued and highly important investiga- 
tions in zoology, more jally in regard to the work of C 
Institution. —A general monthly the members 
of the Royal Institution was held on the afternoon of the 5th instant, 
Sir James Chrichton-Browne, treasurer and vice-president, in the 
chair, Mr. W. H. Maw, Mrs. R. Middleton, and Dr. W. H. 
Perkin, F.R.S., were elected members. The special thanks of the 
members were returned to Dr. Frank McClean, F.R.S., for his 
donation of £50 to the fund for the promotion of experimental 
research at low temperatures, and to Dr. Rudolph Messel for his 
present of a bronze bust of Sir Humphry Davy. The annual 
course of Christmas lectures, specially eye to young 
at the Royal Institution, will be delivered by Sir Robert 
F.R.S., Lowndean Professor of Astronomy in the Universit: 
Cam , Whose subject is ‘‘Great Chapters in the Book 
Nature.” The first lecture will take place on Th , December 
27th, at three o'clock, and the remaining lectures will be delivered 
er 1900, and on January Ist, 3rd, 5th, and Sth, 


description of our patent con- ~ 


4 
| 
| 
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THE Roya. Soctety.—The Royal Society’s medals have this 
brilliant researches in chemistry ; the Rumford = to = 
Antoine Henri Becquerel, for his discoveries in regard to radiation 
ing from Uranium; a Royal Medal to Major Percy : 
lexander MacMahon, F.R.S., for his contributions to mathe- 
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RADIAL DRILL. 


A RADIAL drilling machine of unusual though not Grp, 
design is illustrated by Figs. 1, 2,3. It is intended for drill- 
ing holes from jin. up to 2in. diameter. The spindle, which 
is of cast steel, is driven by an endless belt instead of the 
more commonly employed gearing, and the back gearing is 
directly on it, not at_the foot of the column, where it is fre- 
quently placed. An arrangement for giving three instan- 
taneous changes of feed is fitted. The feed is effected by a 


Fig. 1—RADIAL DRILL 


vertical shaft and worm and worm wheel, and a steel pinion 
gearing with a rack on the spindle sleeve—see Fig. 2. This 

inion can be adjusted so as to take up wear and prevent back- 
ash. The spindle is counterbalanced, and has quick return 
motion by adjustable hand lever. A machine-cut rack and 
pinion are employed for travelling the carriage along the arm, 
and can be locked in position by a hand lever. A special feature 
of the machine is the method of raising the arm. The pillar 
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Fig. 2—DRILL SPINDLE AND GEAR 


inside the sleeve of this arm is screwed gin. pitch buttress 
thread for a distance of 1lin., and the sleeve rests on a large 
wheel nut with gin. hardened steel balls to reduce the friction 
of turning. This is shown in Figs. 1 and 3. The form of 
the bed is also shown clearly in the illustration. Fig. 2 
shows the details of the feed, &c., and it will be noted that 
the back gear wheel is cast in one,.with the spindle sleeve. 
The latter runs in gun-metal bearings, the spindle passing 


through it in the manner now universally adopted by the best 
makers. ‘The fact that wherever ible the use of the 
spanner has been obviated by providing handles to the nuts 
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Fig. 3—-SCREW FOR RAISING ARM 


is a good point. The weight of the machine is about two tons. 
It is made by Mr. Rogers McGown, of Manchester. 


A STEAM MOTOR CARRIAGE, 


Apart from public apathy concerning the-use of steam as the 
motive agent in light carriages, the greatest obstacle which 
has to be overcome by the constructor is the manufacture of 
a satisfactory steam generator. This must provide the 
maximum of effective heating surface in the smallest 
possible space. It must be a rapid ‘steam raiser, capable of 
respondiyg to sudden abnormal demands, and must be free 
from priming tendencies. Owing to the difficulty of always 
obtaining a desirable quality of water, the internal arrange- 
ments of the boiler must be easy of access for cleaning. It 
should have an automatic device whereby the quantity 
of the feed- water regulates itself according to the 


amount of steam being used, so that the attention 
of the driver need not be taken from the steering to 
The, designer of the 


‘keep watch on the water gauge. 


THE ‘‘LOCOMOBILE” FOUR-SEATED CARRIAGE 


carriage has also to take into consideration several other con- | 
ditions so as to keep down its weight to reasonable limits, 
and the general appearance should be pleasing to the eye. 
Storage has to be provided for sufficient fuel and water for a 
reasonable journey—say, 40 to 50 miles—and since the law 
will not alfow of any visible vapour being given off, means 
have to be devised for getting rid of the exhaust steam. We 
need not stop to discuss which is the most likely type of 
boiler to fulfil the conditions above enumerated. The water- 
tube boiler has hitherto found most favour, and for heavy 
vehicles seems to give satisfaction. Nota few engineers pin 
their faith to the merits of the “ flash” boiler, in which the 
necessary quantity of water is forced into a heated coil at 
each stroke of the engine, and is instantaneously converted 
into steam and then superheated. M. Serpollet has done 
more, perhaps, to develop this class of generator than any 
other person. 

We have on several occasions alluded to a light steam 
carriage called the ‘ Locomobile,” which is being intro- 
duced into this country from America. When first seen its 
merits were somewhat discounted by experts, who prophesied 
all manner of mishaps for those who ventured to use it. 
These opinions were largely based upon the general lightness 
of the motive mechanism and upon the construction of the 
boiler, and, to some extent, the gloomy prognostications were 
justified. It came, therefore, as somewhat of a surprise 
when the makers entered one of these carriages for the 1000 
miles trial, and when the.vehicle put in an appearance it was 
generally thought that the first day’s run to Bristol would 
suffice to place the Locomobile hors de combat. That such 
did not prove to be the case is now well known. The carriage 
ran through the whole of the trials-—not, it must be confessed, 
without finding out its weak points. The boiler gave some 
trouble by priming, said to have been due to impure water, 
the bearings and connecting-rod ends were much worn, and 
single-tube pneumatic tires proved wholly useless for so 
frying an ordeal. Moreover, owing to the limited water 
storage capacity numerous stops had to be made to replenish 
the tanks, thus reducing very materially the speed averages. 
These troubles notwithstanding, the car showed a high 
mechanical efficiency of 61 per cent. on the hill tests. It is 
to the credit of the makers that they were not too proud to 
profit by their experience, and the present type of carriage 
embodies numerous improvements upon that which was sent 
through the run. 

The illustration given on this page represents the Locomobile 
car constructed to carry four persons. The general features 


of the vehicle have not been modified. The body which 
encloses the machinery is suspended on a frame of steel tubing 
by means of a transverse laminated plate spring at the front, 
and two longitudinal springs of similar design at the rear. 
Above the two axles the frame is formed into two bowstring 
trusses, to which the — are bolted, and flexibility is 
secured by providing each of the two longitudinal members 
which connect these trusses with an ingenious slip-joint con- 
nectiox: to allow the wheels to ride easily over obstructions. 
This frame gave complete satisfaction in the long trials 
alluded to above. The boiler is vertical, the shell being of 
seamless drawn copper, 14in. diameter and 14in. deep. A 
din. flange is formed at the top and bottom, to which the tube 
plates are riveted. A steam-tight joint is secured by brazing 
in the shell flange between the tube plate and a steel ring on 
the underside of the flange, and. riveting through. The 
beiler shell is wound in the lathe with two layers of piano 
wire under a moderate tension. Nearly 300 copper tubes, 
yin. diameter, are expanded into the tube plates, and the 
total heating surface is 42 square feet, which, divided by about 
three and a-half the horse power of the engine, gives 12 square 
feet per horse-power. The boiler weighs barely 1 cwt. It is 
constructed for a working pressure of 150 Ib., and is hydraulic- 
ally tested to 600 lb. before leaving the works. It is covered 
with asbestos lagging with a Russian iron casing. This boiler 
is a rapid steam raiser, but its interior is not easy of access. 
The fuel used is petroleum spirit, which is carried in a 
copper tank under the footboard. The tank is kept under a 
pressure of about 301b. tothe square inch, and is connected = bg 
pipe with a reserve air. tank. The spirit is forced out of the 
supply tank through a pipe, which leads to the bottom of one 
of the boiler tubes, to which it is connected. The oil flows 
up through the tube, then by means of a pipe across the 
top of the boiler to another tube, down which it is led until 
it emerges from the bottom of the boiler to a pipe, where it 
may be controlled by two hand-operated needle valves. In 
passing through the boiler the spirit is vaporised, and its 
adinission to the burner is controlled by means of an auto- 
matic needle valve, which is operated by the pressure of the 
water of the boiler upon a diaphragm. The diaphragm is 
so adjusted that when the boiler pressure exceeds 160 Ib. the 
valve will be closed, shutting off the supply of vapour. The 
pressure is thus automatically controlled through the burner, 
which, when steam has been raised in the boiler, requires no 
further attention. In_order to’prevent the fire from going 


out altogether when the. 


vapour is shut off, a by- 
pass is provided on the 
needle valve, which allows 
sufficient fuel to pass to 
keep the burner alight. 
This device is as effective 
as it is ingenious. The 
burner is a sheet steel cy- 
linder of about the same 
diameter as the boiler shell, 
immediately below which 
it is carried. Within the 
outer casing is a smaller 
inner cylinder, into which 
the vaporised spirit is fed. 
It is provided with a large 
number of vertical copper 
tubes, which extend from 
the bottom of the burner, 
where they are open to the 
air, to the top plate of the 
inner vapour cylinder. The 
air passes in through these 
tubes, and at the top 
meets the vapour, which 
issues from the inner.cylir - 
der through a large numbir 
of small holes around the 
air tubes, the vapour and 
the air commingling ard 
burning with a Bunsen 
flame, immediately below 
the lower tube plate of the 
boiler. 


The feed-water is carried in a copper tank of about twenty 


| gallons capacity, placed at the rear of the vehicle, and the 


boiler is supplied by a plunger feed pump operated from the 
engine crosshead. There aye three check valves and a ball 
valve between the tank and the boiler, and all work in the 
same direction. For filling the boiler when cold a hand 
pump is provided. The boiler is supposed, normally, to carry 
about 8in. of water above the tube plate, leaving 5in. of steam 
space. A water gauge on the pre of the ear body shows 
at a glance the water level, and by arranging a. mirror on 
the dashboard the driver can have the water level continually 
under his eye. 

The working parts of the engine have been considerably 
strengthened. Itisof the vertical pattern, having two cylinders 
2hin. diameter by 4in. stroke, with a variable cut-off. It has 
ordinary D slide valves and link motion for reversing. The 
average number of revolutions is between 300 and 400 per 
minute. The engine is provided with ball bearings for the 
crank pins and the crank shaft. It is bolted to a wooden 
cross bracing of the body, and the lower part of the engine 
frame is kept in place by means of a strut, which extends 
from the engine frame to the rear framing of the car. The 
strut is provided with aright and left-hand turn buckle, which 
enables the slack of the chain to be taken up when necessary, 
and to allow for the slight movement due to this adjustment, 
the steam pipe is connected with the top of the steam chest 
by means of a U pipe provided with expansion joints. The 
driving of the rear axle is effected by means of a sprocket 
wheel on the engine shaft and a larger sprocket on the compen- 
sating gear box on the rearaxle. A band brake is provided on 
the rear axle, and is operated by a pedal placed in front of the 
driver, and in case of emergency the engines can be reversed. 
The reversing lever and the starting lever are both placed at 
the right hand of the driver, the former operating through 
crank arms directly upon the link motion, and the starting 
lever acting directly upon the throttle valve. The steering is 
effected by a lever placed at the right-hand side of the driver. 
To start the fire a detachable vaporiser and burner are 
inserted below the boiler. As soon as the steam pressure has 
been raised to about 20 lb. the needle valve to the main 
burner is opened and the valve controlling the feed of petrol 
to the detachable burner is closed. When the steam has 
risen to 150 lb. the automatic valve will shut down the fire. 
The cars are built with or without condenser, and with four 
seats as shown, weigh probably about 6 cwt. The builders 
are the Locomobile Company, of America, and the London 
address is Sussex-place, South Kensington. 
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OBSERVATIONS ON AN IMPROVED GLASS RE- 
VEALER, FOR STUDYING CONDENSATION IN 
STEAM ENGINE CYLINDERS, AND RENDER- 
ING THE EFFECTS VISIBLE.* 

‘By Mr. Bryan DonKIN, Member of Council, of London. 

(Concluded from page 448) 
APPENDIX. 
CoMMUNICATION BY M. NaDal, INGENIEUR DES MINES, FRANCE. 


THE experiments recently made by Mr. Bryan Donkin with his 
improved revealer throw fresh and important light on various 
o——— touching the phenomena of condensation in steam engine 
cylinders. 

"Oe of the first points to be considered is, whether that which 
takes place in the revealer accurately represents similar occurrences 
in the cylinder, Mr. Donkin is of opinion that ‘‘ the effects of 
condensation, as shown by the revealer, may be within 85 per cent. 
to 95 per cent. of the truth.” 

From this point of view we must disti ih between the three 
types of revealers :—(1) The original glass revealer without an 
internal cast iron cylinder; (2) the same instrument with an 
internal cast iron hollow cylinder, in contact on all sides with the 
low-pressure cylinder steam ; and (3) the latest revealer with a 
cast iron cylinder, having only its external surface in contact with 
the steam from the engine cylinder, while the interior may be 
heated and cooled at will. 

The drops of water, such as are deposited on the walls of the 
cylinder, are produced by. the cooling of the steam against the 
surfaces with which it comesin contact. In the cooling thus taking 
place, what part is played by the glass, and what by the cast iron 
surfaces ? is may be approximately determined beforehand. 
Heat is much less easily propagated through glass than through 
cast iron, because the coefficient of internal conductibility of glass 
is about eighty-two times less than that of cast iron. On the other 
hand, the calorific capacity of glass is greater than that of iron, in 
fact almost double. Taking these circumstances into consideration 
—see ‘‘ Principes de la Théorie Mathématique de la Machine 4 
Vapeur,” Revue de Méchanique, D b 898—we find that a 
cast iron wall ought to absorb at least six times more heat than a 
glass wall. Consequently the effects of condensation seen in the 
revealer of the original type, which was wholly of glass, would be 
at least six times less marked than in the cylinder of the engine, if 
these effects were due only.to the action of the walls of the revealer 
themselves. But this is not the case. If it were, the revealer 
would always show the same results for the same cycle of steam, 
whether the steam -—- cylinder were jacketed or unjacketed. 
As this is not so, it follows that the greater part of the drops seen 
in the revealer—of the original or first type—are not due to the 
cooling of the glass, but have been simply carried in with the steam, 
and precipitated on to the glass. . We may even assume that the 
drops, as well as the fog, are almost entirely owing to the cooling 
caused by the junction pipe uniting the revealer to the cylinder 
when this pipe is not covered, as its internal surface is relatively 
large. 

Mr. Donkin has, in fact, ly outin his experiments the t 
influence this connecting pipe has on the condensation, and has 
verified the following phenomena. By artificially cooling the short 
iron connecting pipe between the revealer and the cylinder, with 
cold water and a sponge, the fog or cloud on admission of the steam 
at the commencement of the steam stroke is much increased, as is 
also the diameter of the giobules on the internal glass walls. The 
steam seems to be chilled. Two other revealers, with single 
glasses, and longer and uncovered connecting pipes fixed on to the 
same end of the same low-pressure cylinder, gave during the same 
stroke greater condensation effects and larger globules, with more 


fog. 
In this latter case the action of the glass itself in producing the 
moisture is very small. The drops seen on the glass ey a 
carried in and flung against it by the current of steam previously 
formed elsewhere, principally. perhaps entirely, in the uncovered 
junction pipe. 

This view is confirmed by Mr. Donkin’s experiments made in 
December, 1899, on the latest—third type of his revealer. When 
the latter is fixed to the low-pressure cylinder of a compound 
engine, and steam from the boiler is admitted into the little cast 
iron cylinder, so that it is jacketed in exactly the same way as an 
engine cylinder, neither fog nor condensation are seen. ow the 
glass cylinder is not jacketed, but simply protected from external 
cooling, and its action is always the same in all experiments; the 
absence of condensation and fog in the above case effectively proves 
that of itself it has no marked action on the effects of condensation. 
On the other hand, the motor—steam engine—piston in these 
experiments acts like an unjacketed wall, and must therefore cause 
a certain amount of steam to condense on it. As this separate 
condensation is not shown in the revealer, it confirms the opinion 
that when moisture and drops of water are seen in the latter, they 
come only from the cooling of the steam in the connecting pipe. 
When live steam from the boiler isadmitted into the little revealer 
cylinder, the junction pipe of the low-pressure cylinder is heated 
by condensation at either end, and as it is at a higher temperature 
than that of the steam inside, it does not give rise to any con- 
densation. 

The foregoing considerations show that the phenomena taking 
place and seen in the revealer depend mainly on the arrangements 
and covering of the connecting pipe. 

In the second type of revealer the little hollow cast iron cylinder 
acts like a non-jacketed wall ; in other words, like a motor piston 
or like the little inner cylinder of the third type of revealer when 
steam is not admitted to it. 

The trial made in December, 1899, on the latest type, Plate 3, 
shows very clearly that what takes place in the pre does not 
always correspond to the phenomena in the engine cylinder. In 
this experiment live steam from the boiler is first admitted into the 
little cylinder of the revealer, then shut off. Its mean temperature 
in the small cylinder is 299 deg. Fah., or 148 deg. Cent. at admis- 
sion ; it then falls, and at the end of thirty-five minutes it becomes 
stationary and equal to 187 deg. Fah., or 86 deg. Cent. In the first 
case—with the steam at the higher temperature—the little cylinder 
affects condensation like the jacketed cover of a steam engine 
cylinder, and since neither condensation nor fog are seen in the 
revealer, this proves that the jacketed walls of the steam cylinder, 
being much hotter than the working steam, cause no condensation. 
In the second case—when the temperature of the steam has fallen 
—the surface of the little cylinder acts like the motor piston 
surfaces, which are not heated, and as the latter cause condensa- 
tion of the steam, we get the corresponding effect of much fog and 
slight condensation in the revealer. In the one case, as in the 
other, the phenomena of condensation in the steam cylinder, taken 
as a whole, have not varied. In the first, the revealer does not 
show what is occurring in the cylinder ; in the second, it shows it 
With almost perfect accuracy. 

Summary.—,lo summarise the matter, the improved revealer has 
4n action of its own, which represents or does not represent the 
phenomena produced in the steam cylinder according to whether 
the little cylinder is or is not placed in the same conditions as the 
walls of the steam cylinder. e influence of the connécting pipe 
may sometimes cause the indications of the revealer to vary con- 
siderably from the phenomena actually taking place in the motor 
cylinder, But in any case these indications are of great interest, 
and we may now study the precautions necessary to make them 
wholly conform to reality. 

Temperature of walls in Type 8.—In the experiment of December, 
1899, after the admission of live steam to the little cast ‘iron 
cylinder of the revealer had been shut off, the mean temperature 
of this cylinder after a certain time becomes stationary, and ought 
to represent the temperature at which the walls of the steam 


*The Institution of Mechanical Engineers. 


cylinder would be, if the admission of live steam to the jacket were 
arrested. The mean temperature of the little oo cylinder 
is hotter than the temperature shown by the diagram, 197 deg. 
Fah. — 168°4 deg. Fah, = 28°5deg. Fah. This conclusion per- 
fectly agrees with the results formerly obtained by Mr. Donkin 
—‘ Experiments on a Vertical Single-cylinder Steam Engine,” 
‘* Proceedings” of the Institution of Mechanical Engineers, January, 
1895—results which led the writer, by applying to them the 
equations of the propagation of heat, to draw = formula giving 
the mean temperature of unjacketed walls. For a condensing 
engine this formula is as follows—Revue de Mécanique, May, 1899, 
February, 1900; ‘‘ Théorie Mathématique de la Machine & 
apeur ” 
to — v = 0°42 (%:- ta) + 0°08 (4 - 
in which ¢, is the maximum temperature of the indicator diagram, 
‘a 4, temperature at end of expansion, 
‘e 5, Minimum temperature of the diagram, 
v 4, ‘mean temperature of the metal wall. 

These temperatures may be expressed in either Fahrenheit or 
Centigrade degrees without altering the coefficients of the formula. 
In the trial in December, 1899, t. was = 220 deg. Fah., ta = 
175 deg. Fah., 4 = 185 deg. Fah. Applying the formula we get 
v == 194°3deg. Fah.; while the thermometer marking the mean 
stationary temperature of the little unjacketed cylinder gave 
197 deg. Fah. These two figures sufficiently agree, although the 
first is a little lower than the second, and contirm Mr, Donkin’s 
former experiments in a satisfactory manner. 

It might be supposed that if the stationary temperature of the 
little cylinder is higher than the mean temperature from the 
diagram, the difference is due to the heating of the revealer by 
radiation and conduction wo the connecting pipe, the revealer 
being placed at the top and close to the cover of the steam 
cylinder. Such heating does actually take place, but we have 
reason to believe it is not of much importance. It may, however, 
serve to explain why the value for v found by experiment—197 deg. 
Fah.—is slightly higher than that deduced from theory—194'3 
deg. Fah. To determine accurately the influence of this heating 
we have only to cut off the admission of live steam to the jacket 
of the little revealer cylinder, and to that of the steam cylinder. 
The resulting fall in the gg ves (v) would show the ‘effect of 
radiation and conduction, e knowledge thus gained would be 
confirmed if it were possible, at the same time, to take the mean 
temperature of the unjacketed cover of the steam cylinder. This 
has since been done. 

To obtain the temperature of the cylinder walls.—Lastly the im- 
proved revealer—3rd type—can easily be used to determine the 
mean temperature of the unjacketed walls, without the necessity 
of boring holes in the walls of the motor cylinder itself. ° 

The experiments uf December, 1899, also yield very interesting 
conclusions with respect to the greater or less ease*with which the 
heat penetrates or is given out by the cast iron metal surfaces. 
As soén as the little cylinder was no longer heated internally, its 
mean temperature fell 102 deg. Fah. in thirty-five minutes, or 
about; 2°9 deg. Fah., or 1°6 deg. Cent. per minute. From this 
Mr. Donkin deduces the corresponding flow of heat. The weight 
of the little revealer cylinder being 1°06 Ib., the loss of heat— 
taking 0°113 as the specific heat of cast iron-—is 0°08895 calorie per 
minute, and the external surface of this cylinder being 0-095 
square foot, the flow of heat is 3°72 T.U. per square foot per 
minute—or 0°17 calorie per square metre per second. 

If. the steam be again admitted to the jacket of the little 
cylinder, the mean temperature of the latter rises from 197 deg. 

‘ah. to 285 deg. Fah. in about a minute—92 deg. Cent. to 140 deg. 
Cent. The amount of heat which penetrates from the interior 
surface of the cylinder is therefore 2°668 calories per minute, this 
surface being 0°00487 square metre in extent. us the flow of 
heat increases to 547 calories per square metre per minute, or 9°11 
calories per second, and is fifty-four times greater than the flow of 
heat os out by the external surface of the cylinder, as above 
calculated. This shows the extraordinary rapidity with which the 
heat passes from the jacket steam into the cylinder metal, while, 
on the other hand, it is given out slowly and with difficulty from 
a dry metallic surface in contact with steam colder than itself. 

We may especially notice from Fig. 4 ante that, in the interval 
from half to three-quarters of a minute after the live steam had been 
re-admitted to the little cylinder, the temperature of the latter rose 
from 240 deg. Fah. to 270 deg. Fah., that is, 30 deg. Fah., or 
16°65 deg. Cent. Hence we may conclude that during this interval 
the flow of heat rose to 12°3 calories per square metre per second. 
From the theoretical equations of the propagation of heat we can 
calculate what would be the flow of heat per square metre per 
second per degree Cent. difference in temperature between 
the steam and the metal surface in contact with it; in other words, 
the coefficient called the “absorbing power.” If this be calculated 
in terms of the equations given above it should be 36 calories—in 

lish units, 7°38 T.U. per square foot per second per degree 

The mean difference between the temperature of the 

steam and that of the metallic surface during the interval we are 
now os is 0°34 deg. Cent. 

Thus while the absorbing .power of the wet metallic surface is 
36 calories, the emitting power of the dry metallic surface, calcu- 
lated in the same way, is only about 0°1 calorie. This result tends 
again to justify the opinion put forth by the writer in his 
‘*Théorie Mathématique de la Machine 4 Vapeur,” and to close 
the discussion lately started between Professor A ch and him- 
self respecting the possible maximum value of the “absorbing 
power.” 


THE LESSONS OF THE PARIS EXHIBITION. 


AT a special meeting of the Manchester Association of Engineers, 
held on Saturday last, Mr. Henry Hodgson, the president, in the 
chair, there was a further discussion on the lessons to be derived 
from the Paris Exhibition. 

Mr. Thomas Ashbury, C.E., in opening the discussion, expressed 
the opinion with reference to the locomotive exhibits, that although 
out of about sixty in view English makers exhibited only a small 
proportion, yet England had maintained its prestige in this depart- 
ment perhaps more than in any other section. e British loco- 
motives were, he considered, ahead of others exhibited in sim- 
plicity of design, but with respect to electric railway locomotives, 
one by the Creusot Company showed striking advance in this 
— type. Speaking generally, he had been forced to the con- 
clusion that English makers had been too content to rely upon old 
methods, whilst our competitors evolved new ideas and developed 
men and experts who brought to bear on the problems before them 
a special and peculiar intelligence that, unfortunately, was too 
—— absent in connection with English industries. 

_Mr. Hans Renold said that, although not an Englishman by 
birth, he had the p: of the country at heart as much as an 
one of them. He , however, long felt that there was too muc 
secrecy in trade matters in this a and nothing had pleased 
him more in his repeated visits to the United States than the fact 
that he had been received with open arms, and had things shown 
him which, in some cases, indeed, he had often thought ought not 
to have been shown, and which he himself would not have shown 
toa foreigner. He felt, however, that the Americans had been 
the gainers by their openness. There could be no harm done by 
engineers exchanging views with one another, and he would like to 
see more freedom of this kind adopted in this country. With regard 
to the metallurgical exhibits at the Paris Exhibition, so far as the 
articles he went to see were concerned, the English section was 
very small indeed, and the exhibits were poor as regards quantity. 
There were some very good things, but these were not new to him. 
As to the French section, he did not think, from what he saw, that 
we had anything to fear from them ; they were not “‘in it” in the 
matter of price. The Swedish wever, was a wonderful 


one, and he could not help but be struck with the importance of 
the country as a source of supply. In the German section there 
were also some excellent exhibits, and in the American section he 
had paid particular attention to the exhibit of tool steel shown by 
the Bethlehem Company, and had gone carefully into the matter. 
He had come to the conclusion that for ordinary milling cutters this 
steel could hardly at present be used. In milling cuttersthey must 
have a cutting action. The tool was too small for them to use a 
forcing action, such as the tools treated by the Bethlehem process 
seemed to him to exact. He had madesome inquiries as to how the 
company came to find out this method of treatment. He was told 
it happened in this way. The Bethlehem Works were exceedingly 
pressed with work which had to be got out at allcosts. Th 
were unable to get a sufficient supply of new machines, and even 1 
they could have done, they had not the room to put them in, and 
nothing was left for it but to increase the speed of their tools. They 
therefore appointed two of their men to tind a way whereby this 
could be done, These men had spent nearly two years in experi- 
ments on the matter, the firm giving them every facility in their 
researches, and this had resulted in the discovery of the new 
method of treatment of tool steel, whereby the speed of the 
machines could be so greatly increased. Mr. Renold also offered 
some interesting obse: vations on the subject of freights, which he 
remarked were of great importance in connection with foreign com- 
petition in the steel trade. Personally he was many hundred 
pounds better off by getting some of the material be required from 
abroad instead of from Sheffield, Warrington, the Black Country, 
or the North-East Coast. The freights were so favourable that 
Swedish products were almost nearer and cheaper to them in the 
Manchester district than the products of Sheffield, and Germany 
was also able to send material over here at exceedingly low rates, 
These points wanted considering, as the question of freights meant 
a great deal when hundreds of tons of material per year had to te 
dealt with. 

Mr. Day, discussing the engine exhibits, observed that the 
English section did not give one a proper clue as to the state of. 
Corliss and big stationary engine building in this country. What 
they knew of that they had to know from actual experience here, 
as they could not otherwise obtain the knowledge at the Exhibi- 
tion. What was to be found there was, to his mind, far below the 
best standard of England. A striking feature of the exhibits gener- 
ally was the large proportion of horizontal engines, especially when 
they remembered that the engines, as a rule, were coupled with 
dynamos. :-In-such cases in this country the question of space had 
usually to be considered, with the result that vertical engines were 
adopted. Another point he was struck with was the superiority of 
the foreign. engines generally as regards finisb, and this, he might 
say, did not appear to be an “exhibition” finish ; whilst they 
were noiseless.in working they were also superior, ‘There was one 
direction, however, in which foreigners were certainly behind 
us, namely, in high-speed engines. The Willans engine 
shown at the Exhibition was, to his mind, a better commer- 
cial engine than any other shown. It was a engees | 
point, that whilst high-speed engines had come so miuc 
to the front in this country, the Paris Exhibition did not 
indicate that they had achieved the same success in France. This 
was somewhat curious, icularly as they seemed to g° in for 
alternating-current machines, as these could be designed for any 
jm to which they cared to go, and the higher the speed the 
cheaper the dynamo. It was singular that continental people 
should have apparently settled down to slow-speed engines and 
alternators, and would seem to indicate that they considered the 
slow-speed engines the better of the two kinds. Putting the 
matter in a nutshell, the lessons to be derived from the Exhibi- 
tion were that English manufacturers should study appearance and 
finish more in their productions ; that in high-s) engines this 
country was far in advaace of continental nations, but that in 
slow-speed engines they were ahead of us. ’ ; 

Mr. George Saxon observed that many of the _— admired 
in foreign engines were as a matter of fact the work of English 
draughtsmen. The fact that we only occupied the fifth place in 
the Exhibition in regard to the size of our engine exhibit was 
accounted for in one or two ways. Probably some of our manu- 
facturers had hung back from showing their a owing tc 
the peculiar national feeling between England and France at the 
time of the preparations for the Exhibition. Then, again, English 
manufacturers had not the same encouragement from the Govern- 
ment that forei competitors enjoyed. He thought also 
that English engineers should pay more attention to design and 
finish and workmanship in any future exhibits phan they had done 
in connection with the Paris Exhibition. ibs 

Mr. Joseph Nasmith observed that it was not only in exhibitions 
that German, French, and: Swiss engines were more than holding 
their own against our petiticn on the Continent, but in engines 
actually put into mills and works for actual use the attention to 
detail was much greater than in this country. The time had 
come when we must drop all our insular prejudice as to being 
ahead in the engineering trade and consider it no more a disgrace 
to copy the best points of other people than they considered it a 
disgrace to copy our best points. He was not, however, impressed 
by many of the engines he saw at Paris, and even the Sulzer engive 
exhibited appeared to be one in which there was a great deal of waste 
space, and in which the gear could very conveniently be lessened; 
so far as the area it covered was concerned, and made much more 
direct and simply. Of course, he was not going to say the Sulzer 
gear was nota good gear ; results had proved that it was an excellent 
gear. The fault of ‘‘spiderliness” in valve gear was observable in 
many of the large verticals shown at Paris. The chief lesson 
English engineers had to learn was the value of attention to detail, 
which was the leading‘ characteristic of the continental engineering 
mind. Unless we approach the problem of engine building or any- 
thing else in the same spirit the day of success for us was gone, 
and the day of the success of some other country was coming. 

Mr. Renold said that during a visit to one of the works of the 
Sulzer concern he was greatly impressed with the great attention 
that was paid to every detail in some engines they were sending 
out. 

Mr. Hartley referred to the importance of getting accurate 
scientific instruments for testing and indicating purposes. 

Mr. Robson remarked that in designing engines they must never 
lose sight of one principle, and that was simplicity, which meant 
success, and they should therefore first of all aim at getting 
efficiency by simplicity. It had struck him_ with regard® 
to the manufacture of engines for large units that stationary 
engineers might shortly have to meet competition much 
nearer home than they had thought of. During a recent 
visit to the North of England he found several first-class 
marine engineering firms were taking up the manufacture of there 
large units, and if they carried into that work the same spirit of 
attention to-detail that characterised their efforts in marine prac- 
tice, stationary engine builders would have to look for very- keen 
competition from those quarters. Dealing with the question of 
technical education, Mr. Robson observed that it could at least be 
said that the Manchester municipality was rising to a sense of its 
——s and there would rtly be opened a large school in 
which the dry bones of theoreti investigation were to be 

uickened into new life by experimental research extending over 
the whole field of engineering. The engineering department 
was to be presided over by a member of that society, and he 
hoped the Association would heartily support the work of the 
institution. 

The discussion was then adjourned to a future meeting. 


Uraca Dock.—We inadvertently stated in our last issuo that 
the makers of the pumps for the new dock at Urge in Japan— 
G and Company, of Brooke-street Works, Holborn—were a 

company, 


a 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 

THE new industry in gold dredging has proved remarkably 
successful, and promises to be the raga, Scag in winning gold 
in the future. In New Zealand quite a m is recorded in this 
industry, the river flats, streams and tributaries being either 
jaro on or under investigation. All the engineering firms in 

Colony are working at the highest in the manufac- 
ture of dredges, one firm having sufficient orders in hand with 
this work that will keep them busy for over twelve months. It is 
stated that the capital invested in dredges in Otago and the West 
coast exceeds two millions sterling. Returns from the working of 
thirty-one dredges for the week ending July 9th shows that 
2266 oz. of gold was recovered, equal to an average of 73 oz. per 
dredge per week. Leases are being taken up on the various rivers 
in New South Wales, and several successful returns are reported. 

Considerable activity is shown in all branches of business for the 
past yearin New Second, the total exports for the year being 
£13,368,600, compared with £10,750,353 for the year 1898-1899, 
while the imports totalled £9,603,867, as against £8,348, 482. 

The total 7 of coal and shale raised by the ccllieries in 
New South Wales for the year ending June last was 3,406,769 tons, 
valued at £220,694. 

Out of a total output valued at £3,169,620 raised by the Queens- 
land mines last year, £2,838,119, or 90°4 per cent., was gold. 
woliram, ? 3 copper, Opal, Manganese, 
£2831 ; and lead, £730. ai 

A difficulty is often experienced in comparing the working of 
steam, cable, and electric trams, owing to varying conditions. A 
comparison on very similar lines can be made with regard to the 
North Shore (Sydney) trams, as between cable and electric working, 
where the conditions of working are similar to what was in opera- 
tion before the conversion. The city and suburban trams are run 
in different directions, and are operated either by steam, cable, or 
electric traction ; they are all fairly comparative with each other. 


North Shore Lines. 


Year ending Year endin 

June, 1899, June, 1900, 

Cable. Electric. 

Length of line open, miles .. .. .. .. .. 10} 

Cost of construction and equipment £84,663 .. .. £222,583* 

Gross revenue .. .. .. «- #12478 .. .. £17,499 

Working expenses .. .. .. .. £10,311 .. +. £14,117 

Netearmings.. .. .. o« #8107 .. £8,812 
Working expenses to earnings, per 


* Includes £87,321, cost of construction of the original cable line. 
Year ending, June, Year ending, June, 
1899. Cabl 


le. 1900. Electric. 
Details of Per tram Per tram 
working expenses, Total. mile. Total. mile. 
&. d. d. 
Maintenance of way, &c. .. 2549 .. 6-11 .. 2426 .. 2-43 
Power expenses, including 
Carrepairs .. .. .. .. 1025 .. 2-46 .. 2601 .. 2-60 
Traffic expenses .. .. .. 26002 .. 6-24 .. 8925 .. 38-92 
General charges .. .. .. 186 .. 0-44 .. 829 .. 0-33 
Total .. .. .. ..10,811 28.0-72 .. 14,117 1s. 2-11 
Year ending 
June, 1900. 
City and suburban steam lines— 
Cost of construction andequipment .. .. .. £869,545 
Working expenses .. .. .. os «+ £226,875 
Working expenses to earnings, per cent... .. 89-34 
City and suburban electric lines— 
Leugth of lines open, miles .. .. .. «. 83 
Ave miles open forthe year .. .. .. «. 3. 
Cost of construction and equipment .. .. .. £468,46 
Working expenses .. .. £42,129 
Working expenses to earnings, percent... .. 7-84 
City. Cable line— 
Length of line open, miles .. .. .. .. «- 2} 
Cost of construction and equipment .. ..  .. £186,216 
Working expenses .. .. .. oc £28,562 
Working expenses to earnings, percent... .. 76-23 


The Welli mand Manawatu Railway Company, New Zealand 
—one of the few private railways in the Colonies—shows that for 
the past year the gross receipts have been £94,046, working 
expenses, £44,429 ; thus giving a net return of £49,617. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Burning pulverised coal,—The Mlinois Central Railway is experi- 
menting with pulverised coal as fuel for a water-tube boiler of 
125 horse-power, with the object of ascertaining its practicability 
and economy for regular service, as this fuel is practically smoke- 
less. Bituminous coal gives a good deal of trouble in cities on 
account of the smoke and dirt, and in some cases heavy fines are 
imposed on manufacturing and railway companies for causing a 
smoke nuisance. It is extremely difficult to burn this grade of 
coal under service conditions without the production of heavy 
smoke, and this is the reason for the present experiments. The 
apparatus is attached to a swinging furnace door, and can thus be 
swung aside when desired. Across the front of the door is a 
hopper for the coal, the bottom of the hopper curving to a hori- 
zontal position and ending in a chamber in which a wire brush, 
6in. diameter and 18in. long, is revolved by a belt from an over- 
head shaft, the brush making about 800 revolutions per minute. 
An excentric on the brush shaft strikes the sheet iron base of the 
hopper at each revolution, so as to keep the coal feeding, and the 
rate of feed is regulated by a slide and screw. The brush drives 
the finely powdered coal into the furnace in a thin sheet or spray, 
the particles catching fire at once and forming a long continuous 
sheet of tlame, very similar to the flame of oil fvel. The grates 
are bricked over to formahearth. Only a very moderate draught 
is used. There are no cinders or clinkers left, but only a small 
quantity of fine ash. It is expected that the increase in evapora- 
tive efficiency of the fuel will more than counterbalance the 
cost of pulverising, and that cheap screenings burned in this way 
will give as good results as the ordinary grade of coal burned in 
the usual way, and will at the same time give greater economy. 
It is also thought that the process will enable lignite coals to 
burned to much greater advantage than at present. 

Sailing vessels with auxiliary power.—Shipbuilding statistics show 
that the day of the sailing vessel is by no means yet ended, in spite of 
the ever-growing fleets of cargo and tramp steamers. These latter 
are liable to disablement by failures of the engines or shafts, from 
various reasons, and investigations are continually being made as to 
means of reducing this liability without increasing the cost of 
service. For ordinary classes of ‘0, however, sailing vessels 
may well be employed. Their cost is vastly less than that of a 
steamer, with its boilers and machinery. ith the development 
of the coal export trade, there opens up a field specially adapted 
for sailing vessels, with their low cost of transportation. It is not 
i bable that the days of auxiliary power may be coming again, 
as the cost of such power is very low, while giving great advantages 


in calm or heavy weather in agp, in.and out of port, and in 
an 


handling the anchor, pumps, sails, cargo. In this connection 
it ee noted that many of the sailing vessels on the Pacific 


coast are equipped with gasolene engines and screws for auxiliary 

wer, No icensed engineers are required, and there is no 
Government inspection, though this should and probably will be 
remedied eventually, in view of the danger of carrying gasolene. 
The fuel consumption stops as soon as the engine stops ; there is 
no banking of fires and no stokers are required. Any one of the 
crew who may be a handy mechanic can operate the engine and 
keep it in repair. It is estimated that fully one thousand sailing 
vessels now registered at Pacific coast ports are equi in this 
way. Oil engines would be still more advantageous. ith steam, 
oil, or gasolene auxiliary power, capable of iving a speed of five or 
six miles in calm weather, the cost of fuel and service would be 
trifling. The cost of the vessel would, of course, be greatly 
lessened, and it could make its own way in and out of harbours, 
and have power for handling its sails and cargo. In heavy storms 
the power might be of enormous advantage in keeping the vessel 
off shore, or in pumping out the hold. . 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ENGINEERS who produce heavy forgings, such as anchors and 
cables, also boiler makers, and establishments where for numerous 
other purposes superior iron is required, were all able this—Thurs- 
day—afternoon in Birmingham to get without difficulty whatever 
supplies they required at the new reduction of £1 mentioned in 
my last. The orders for material needed for those descriptions of 
engineering work have been considerable since the drop. Buyers 
of secondary qualities of bar iron are also better suited than of 
late, for they can purchase more cheaply, a similar £1 reduction 
having been decided upon by the makers of unmarked bars. The 
new figures of £10 10s. for marked iron, and £8 15s. for unmarked, 
formed, therefore, the basis of transactions to-day. 

Within the short space of a month unmarked bars have there- 
fore been reduced by two reductions of £1 each. At last 
week’s meeting of the Unmarked Bar Association, at which the 
drop was decided upon, Mr. 8. Hingley presided, and amongst 
others present were Mr. Benjamin Hingley and Mr. E. Parks, 
M.P. It was pointed out that the North of England, Lancashire, 
and North Staffordshire firms had lowered their prices 20s. during 
the week, and were competing strongly against South Stafford- 
shire manufacturers. There was a large surplus of production 
throughout the world, and orders in the British markets were being 
scrambled for by the Americans, Belgians, and Germans at 
ruinously low rates. Eventually the resolution for the drop was 
carried with only two dissentients. The reduction is understood 
pad carry with it a similar reduction in hoops, strips, plates, and 


With regard to best iron, the figure from which marked bars 
have now been reduced was the highest that had prevailed for 
twenty-five years past, or since the early part of 1875. In the 
fourteen months between the beginning of last year and February 
this year prices registered a total advance of £3 15s. The new 
basis of £10 10s. is still 10s. above this time a year ago. ; 

The Earl of Dudley quotes angles (L.W.R.O. brand) ordinary, 
£11 7s. 6d.; best, £12 15s.; best best, £14 5s.; and best best best, 
£16 5s. Hoops and strips of the same brand are £11 2s, 6d. 
ordinary, £13 best, and £14 10s. best best. William Barrows 
and Sons, of the Bloomfield Ironworks, Tipton, quote their best 
chain bars £11 10s.; best best do., £12 10s.; and best best charcoal, 
£18 10s. Best boiler plates the same firm quote £12; double 
best, £14; and best charcoal, £21 5s, Their crown B.B.H. bars 
are £10 10s., and B.B.H. Bloomfield boiler plates £12 10s, at 
makers’ works, subject to the usual extras. 

John Bagnall and Sons, Limited, Gold Hill Ironworks, West 
Bromwich, quote their new prices as follow for their Crown J. B. 
Bagnall brand :—Bars, lin. to 6in., flat, £10 10s.; 64in., 7in., Sin., 
and Qin. flat, £11; ,in. to 3in. round and square, £10 10s., and 
soon. 5gin, and 6in. are £15; 6}in. and 6hin., £16; 63in. and 
7in., £17 ; and 7iin. and 7jin., £18. Best rivet iron is £12, and 
double best £13. Angle bars at 8 united inches, £11 ; a 
£11; sheets, single, £12; double, £13 10s.; lattens, £15. Boiler 

lates to 5 cwt., stamped “Crown J. B. Bagnall,” are quoted 

12; best, £13; double best, £14; and treble best, £15. 

Philip Williams and Sons, Wednesbury Oak Ironworks, Tipton, 
quote ‘‘ Mitre” bars, ordinary sizes, £10 10s, per ton at works ; 
and ‘‘ Wednesbury Crown Oak” aa £9. 

The reduction is also taken part in by the firm of John Bradley 
and Co., of Stourbridge, who, however, still quote their iron at 
£1 per ton above the rest of the markets, their Lape now being 
£11 10s. Among further firms who have reduced prices are the 
Lilleshall Company, Limited, of Priors Lee Hall, near Shifnal, 
Salop, who, however, quote their new prices 5s. per ton under the 
rest of the market, their new terms being :—Snedshall Crown, best 
iron bars, usual sizes, £10 5s. per ton; ditto plates, £11 5s.; mild 
steel billets, £6 free on trucks at their works ; bars and plates, less 
24, billets net. - 

The makers of best thin iron stamping sheets have effected ref 
ductions of from 10s. to 20s. per ton, according to the condition o 
individual firms or books, some making the one amount and others 
the other. All the leading South Staffordshire and East Worcester- 
shire firms are affected. This — prices down to £12 for 
ordinary qualities, £12 10s. for special sorts, £13 10s. for best, and 
£14 10s. for superior qualities. No reduction is yet announced in 
large tinned annealed sheets, which are a special sort of goods 
made by the same class of firms, but it is not unlikely that one will 
be declared later on. At present this class of —_ is quoted 
at £29 per ton for singles of best coke quality, £31 for best char- 
coal, and £33 for extra best charcoal. Doubles are 30s. per ton 
extra upon these prices, and lattens £3 per ton extra. Knight and 
Crowther, Limited, Kidderminster, quote as follows for sheet iron 
of superior quality, all cold rolled, and close annealed singles to 
20 gauge, and less 24 per cent.:— Vale, £12; C. special, 
£12 10s.; S. (B), £13 10s.; L. and C. (BB) £14 10s.; M. (BBB), 
£15 10s.; 8S. V. semi-charcoal, £16 10s.; best charcoal, £19 ; extra 
best charcoal, £20; F.S.S. steel, £13 10s.; best Siemens-Martin 
steel, No. 1 superior, £14 10s.; No. 2, £14; best homoid steel, 
£15 10s.; lagging sheets, B, £13 10s.; ditto, BB, £14 10s. 

The reductions in manufactured iron are being used as a lever 
wherewith to endeavour to obtain concessions in pig iron, and this 
last is certainly a little easier to buy, but not very much, and open 
market quotations remain without material alteration. For cold- 
blast iron, 120s. is asked ; ordinary all-mine, 75s. to 77s. 6d.; best, 
90s. to 95s.; foundry, 100s.; and cold-blast, 120s. For all classes 
of pig iron. there is this week a better demand, the increased 
orders which are being placed for manufactured iron necessitating 
fresh supplies of material. Northamptons are quoted 60s. to 

. 6d.; Derbyshires, 61s. to 63s, 6d. rviceable North Stafford- 
shire descriptions are obtainable at 62s. 6d. to 65s. —- 

The directors, in the report to be presented to the proprietors 
of the Sharpness New k and Gloucester and Birmingham 
Navigation Company at the half-yearly meeting, state that the 
tonnage receipts show a decrease of £1991 12s. 8d., as compared 
with those of a corresponding period of last year. Grain imports 
decreased 14,011 tons ; timber, 17,258 tons; and sundries, 1142 
tons. The Harbour , with the assistance of the company, 
are placing leading lights at the Narlewood Rock, which will have 
the. effect of further improving the system of lighting the navig- 
able channel between Ringrood and Sharpness. The desirability 
of adapting the Worcester and Birmingham Canal to the naviga- 
tion of se craft is again before the public, and will have the 
most careful consideration of the directors, 


NOTES FROM LANCASHIRE. 

(From our own Correspondents.) 
Manchester.—The situation in the iron and steel trades of this 
district remains all through extremely unsatisfactory. The large 
reduction in prices, without ef immediate p et of a corre. 
sponding relief in the cost production, and even without 
satisfying either consumers or merchants that the lowest point has 

et been touched, is bringing into view a very serious position for 
both makers and manufacturers. The question is, however, being 
freely suggested, assuming that British makers and manufacturers, 
as they assert, are unable under present conditions to produce 
except at a loss, how is it that material both from the United 
States and the Continent can still be sent in here freely at much 
below even the largely reduced English prices; and, unless by 
some better methods t our own, foreign competitors can beat 
us in economy of production, what must their position be, with 
certainly on the Continent equally high-pri fuel and raw 
material? The outlook is no doubt one of great perplexity, and 
in the meantime there is a continued want of confidence in the 
future that completely checks business. 

Generally the position throughout the engineering trades re- 
mains one of fairly sustained activity in most departments, with 
building trades, but only a limited weight of work coming forward 
—- machine-tool makers and in the general engineering in. 

ustries. 

If anything, there was even less inquiry than last week at the 
Manchester Iron Exchange meeting on Tuesday, and both makers 
and manufacturers reported only a most insignificant weight of 
business coming forward. For pig iron the demand was extremely 
small, and prices irregular. In my last report I referred to the 
probability of a speedy rectification of Lincolnshire foundry prices, 
which were abnormally high as compared with forge qualities, 
and this has not been long delayed, makers having officially re- 
duced both No. 4 and No. 3 foundry 2s. 6d. per ton, and basis 
prices, delivered Manchester, are now 65s. 6d. for No. 4 
and 68s. for No. 3 foundry, net cash. Merchants who had pre- 
viously been freely underselling, and are now reaping the 
advantage, are again on the ‘“‘bear” tack, and in some instanees 
are offering for next year at ls. to 1s. 6d. per ton under even™ 
makers’ present reduced rates. Lancashire and Derbyshire 
foundry brands remain nominally without quotable change from 
the prices es last week, but the position has necessarily been 
weakened by the drop in Lincolnshire, and it is not improbable 
some revision of prices may become necessary. Forge qualities, 
which last week Sroppea 1s, 6d., have not been further reduced, 
except, perhaps, that Derbyshire has eased down so as to still 
compete below Lincolnshire. Delivered Warrington, Lancashire 
forge is quoted about 65s., less 24 ; Lincolnshire, 63s, 8d. net ; and 
Derbyshire averages about 62s. 6d. to 63s, net. Quotations for 
Middlesbrough iron vary considerably, merchants, in some 
instances, being sellers at about 73s. 4d. to 73s. 10d., with makers 
quoting nominally up to about 74s. 10d. and 75s, 4d. net, by rail 

anchester. Scotch pig iron averages about 74:3. 6d. to 75s. net, 
and ordinary brands of American iron are quoted about 63s. net, 
delivered Manchester docks, with odd lots offering at about 6d, 
under this figure. : 

The position at the Lancashire finished iron works is, if any- 
thing, steadily getting worse. The principal forges are only being 
kept going with small orders coming in from hand to mouth, and 
in most cases are on short time. Both bars and sheets are ex- 
tremely quiet. The list basis for Lancashire bars remains at 
£8 10s., but in some instances North Staffordshire bars are easier, 
and now range from £8 10s. to £8 15s. Merchants are still under- 
selling, and continental bars continue to come in at much below 
Lancashire and Staffordshire makers’ prices. For sheets, prices 
have given way about 5s. per ton, and now range from about 
£9 15s. to £10, delivered. In hoops the position relatively is 
perhaps not quite so unsatisfactory, but the business coming forward 
is still only very moderate, an —— competition is keen; 
— are unchanged from £9 2s. 6d. for random to £9 7s. 6d. 

or r anaes cut lengths, delivered here, and 2s. 6d. less for ship- 
ment. 

Generally a very depressed tone prevails throughout the steel 
trade. Hematites are nominally about 88s. to 89s., less 24, for 
ordinary ng’ A qualities delivered here ; local steel billets are 
quoted £5 17s. 6d. to £6 net, steel bars from £8 15s. upwards, with 
association list rates for boiler plates £9, less 24, delivered here, 
but under-quoting still goes on in the open market. 

The Manchester finished iron and steel merchants, in accordance 
with a decision come to at a meeting on Friday last, have this 
week sent out circulars announcing reductions in their stock prices 
= 30s. on angles and tees, 20s. on bars, and 10s. on hoops and 
sheets, 

I now learn that the Vulcan Foundry Company, Newton-le- 
Willows, secured an order for thirty locomotives from the Midland 
Company, not twenty as stated in my notes of a fortnight ago, 
and the same <a has orders in hand for fifteen London, 
Brighton, and South Coast, and five Indian State Railways loco- 
motives. 

During the past week Manchester has been very much concerned 
over a municipal contract scandal in connection with the Lord Mayor 
elect. Some three months back Ald. Lloyd Higginbottom, head of 
the well-known Manchester engineering firm of Higginbottom and 
Mannock, wko has taken a very active and prominent part in the 
introduction of electric lighting throughout the city, and in the pro- 
motion of other important electrical developments now in progress, 
accepted a practically unanimous invitation from the Council to 
fill the office of Lord Mayor for the ensuing year. Almost on 
the eve of what otherwise would have been a very — ap 
pointment, the city was startled by a series of very damaging 
charges put forward by one of the citizens’ auditors against the 
Lord Mayor elect, which included allegations of his connection 
with various companies that had tendered for municipal work, and 
that Messrs. Higginbottom and Mannock were themselves, through 
the medium of other firms, carrying out important engineering 
work for the Corporation. These charges, after a personal ¢x- 
planation by Ald. Higginbottom in the City Council, were sub: 
mitted for investigation to a — committee, who this’ week 
presented their report to the Council. All the charges, except 
those relating to sub-contracts for Corporation work in connection 
with the Electricity and Gas Departments undertaken by Messrs. 
Higginbottom and Mannock, were practically dismissed, but with 
regard to the sub-contracts, the committee reported that Mr. 
Higginbottom’s action had been altogether improper, and such 2 
the committee could not justify, having regard to his position 0 
the Electricity and Gas Committees, and as a member of the City 
Council. The result of this report has been the instant resignation 
by Ald. Higginbottom of all his Corporation offices, and the r: 
election of the retiring Lord Mayor for the ensuing year. 1 

At the annual meeting of the South Lancashire and Cheshire 
Coalowners’ Association held in Manchester on Tuesday Mr. H. 
Hargreaves, Bolton, jun.—George Hargreaves and Co., Accring- 
ton Collieries—was unanimously elected president for the ensuing 
i, and the call on members was fixed at the rate of £3 per 

,000 tons raised. 

Collieries generally throughout Lancashire ap to be still 
moving away without much difficulty aor nearly the whole of 
their output, and with no stocks of any weight accumulating they 
are under no immediate pressure to reduce gory. which for the 
most part are being firmly held to at the full list rates. Theres, 
however, a growing competition from outside districts where trade 
would seem to be in a much less satisfactory ition than 1 
Lancashire. Judging by the number of unemployed men frot 
iron forges in Sheffield and in the immediate neighbourhood wh? 
are seeking work in Lancashire, the Yorkshire iron trade * 
evidently just now very depressed, and this no doubt in larg? 
measure accounts for the considerable quantity of both round cos 


and engine fuel that is at present being sent into this district frow 
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some of the Yorkshire collieries, at prices much below local quota- 
tions. From Derbyshire also a large quantity of slack is coming 
forward at low figures, 

All this has necessarily a tendency to weaken the position, and 
although for the present Lancashire collieries are under no 
necessity to force sales at low prices, there is the question of 
contracts for forward delivery. ith the present outlook in some 
of the principal coal-using industries, consumers naturally are not 
disposed to renew contracts for fuel at the current high rates, and 
to a considerable extent they are preferring to go on from hand to 
mouth, and to avail themselves as much as ible of the 
cheap supplies that are to be picked up in the market. 

So far as the better qualities of round coal for house-fire 
purposes are concerned, the position is not so much affected by 
the industrial outlook, and with the winter season now entered 
upon, house-fire prices, for the present at least, are pretty certain 
to be fully maintained, even if they do not temporarily harden. 
With regard to other descriptions of fuel, in which large :ontracts 
are usually made with consumers, the position is very different. 
Common round coals are so far moving away sufficiently well to 
maintain current rates on the basis of about 12s, 6d. to J3s., but 
in these there are at present no contracts on the market to really 


. test forward prices, The outlook, however, is certainly not nearly 


so strong as it was a short time back, and there is little 


. question that forward contracts for anything like quantities 


would be entertained at under the current full list basis, 
Such evidences as there are of actual weakening are just 
now the most noticeable with respect to engine fuel. Several 
meetings of coalowners have recently been held to consider 
the situation, and with regard to the renewal of contracts, the 
suggestion has been made of an advance of something like 3s. 6d. 
per ton over the contract prices of last year as a sort of basis for 
renewals, but it is reported with reference to the very important 
Alkali Union contracts for slack, that negotiations are pending on 
the basis of an advance of 2s, 6d. over last year’s prices, “the 
current list rates for the better qualities of Lancashire slack 
remain firm at about 10s. to 10s. 6d. at the pit, but slack from 
other districts, especially the commoner sorts, is obtainable at 
ba substantially: under these 

Shipping demand continues to quiet down, but prices are still 
fairly well maintained at about 16s. to 16s. 6d, for good qualities of 
steam coal, delivered Mersey 

The Lancashire foundry coke makers decided at a recent meet- 
ing that there was no necessity to alter prices, and these remain 
firm at about 28s. to 30s. at the ovens, but furnace sorts continue 
weak, and are obtainable at about 15s. to 15s. 6d. in some 
quarters, 

Barrow.—There is a better tone in the pig iron to-day following 
on a weak business in hematites during the past fortnight. Makers, 
however, are not busy, that is to say, they are not thronged with 
new orders, but they have a brisk market, judged from the rate of 

roduction of their furnaces, only thirty-seven of which are in 

last, compared with forty-seven in the corresponding week of last 

ear. Makers, however, are doing but very little business, as they 
have but a small amount of pig iron to sell, but holders of warrant 
iron are busy in disposing of stocks at current high prices. Mixed 
Bessemer numbers are quoted at 78s. to 81s. per ton net f.o.b., and 
warrant iron finds a market at 78s. 6d. net cash, sellers, buyers 
78s, 3d. There is a brisker demand for warrants by reason of the 
activity in that department consequent on the scarceness in sup- 
plies from makers. Stocks of warrant iron are showing a gratify- 
ing reduction. They were cleared during the week to the 
the extent of 2435 tons, making the decrease since the beginning 
of the year 165,708 tons, and leaving the balance in hand at 32,139 
tons—an insignificant factor in the future movements of the 
market, 

Iron ore is in very full and steady demand, and good average 
native sorts are neat at 17s. 6d. per ton net at mines, with best 
descriptions at 22s. to 23s. Rubio ore is brisk at 18s, to 19s, 6d. 
per ton delivered at West Coast ports. 

Steel makers report an inactive condition of trade, and the 
poem of the market shows undoubted depression on the week. 

akers who have been held together in a ring have suddenly 
reduced their prices, because they found their market was being 
taken from them by the Americans. Heavy steel rails have come 
down to £6 10s. net cash, and ship plates are down at £7 per ton. 
It is expected these prices will result in new business, but it is im- 
possible to say how things will eventuate in that direction in view 
of the continued high price of pig iron. There is a steady tone in 
bs and small type of steel trade, and orders are very well 

eld. 

Shipbuilders and marine engineers are very busily employed on 
the orders they have on hand, but they are now in a position to 
accept new orders, and these are — to come their way in the 
early future. At present they are tendering for engines for two 
first-class cruisers and two line-of-battle ships, 

Coal is still dear, but rather easier in tone. Coke is brisk at 
31s. 6d. for Durham sorts and 34s, for Burnley coke. 

During last week the shipments of iron were 7982 tons and steel 
7082 tons, as compared with 11,337 tons of iron and 4078 tons in 
the corresponding week of last year, a decrease in iron of 3355 tons 
and in steel an increase on the week of 3104 tons. This year the 
exports stand at 557,730 tons of iron and 343,987 tons of steel, as 
compared with:438,140 tons of iron and 415,794 tons of steel in the 
corresponding period of last year, an increase in iron of 119,590 
tons and in steel a decline on the year of 71,807 tons. 


THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


THE collieries in the South Yorkshire district are at present 
working well, full time being reported from most of the districts. 
There are evidences, however, tbat business is not so firm as it was. 
The very short cold ‘‘snap” has again been succeeded by abnor- 
mally mild weather, which has, of course, the effect of restrictin 
the consumption of household sorts, while consumers, having laid 
in their winter stocks, are ordering very lightly. Still the house- 
coal pits continue to be well employed through the demand for 
steam coal, which is obtained from the same seam. To London 
only a moderate weight of Silkstone and Barnsley house fuel is at 
present being sent, and the business done with the Eastern Counties 
and similar markets is considerably below the average. As district 
orders become restricted, the thin-seam pits, which were re-opened 
during the ‘‘ boom,” are again getting slacker. 

In anticipation of winter weather, coalowners and merchants are 
alike anxious to prevent prices falling, but a continuance of the 
present climatic conditions would almost certainly bring about an 
easing off in value. Best Silkstones coal can now uoted 
15s, 6d. to 16s, per ton, secondary sorts making 13s. to 13s. 6d. per 
ton ; Barnsley sorts are at 14s, to 14s. 6d. per ton for best screened 
quality, a lower grades are obtainable at 12s, 6d. to 13s. per ton 
at the pi 

There is still a brisk demand for steam coal, chiefly to Hull and 
Grimsby, while steam coal for locomotive and kindred pu 
continues in heavy request. Prices are maintained at 17s. to 18s. 
i ton in the open market, these values being higher than those 

or similar coal delivered under contract. An improvement is 
already reported in the Lancashire cotton mills, owing to a more 
favourable view being taken of the Chinese difficulty. This im- 
provement has made small coal, slack, and — easier to sell, 
and the downward tendency of the prices recently referred to has 
consequently been checked. Nuts fetch 9s. 6d. to 10s. 6d. per 
ton, screened slack 7s. 6d. to 8s., pit slack from 6s. 6d. per ton. 
In the coke trade, however, there is no change for the better, and 
there is not likely to be until the iron trade resumes something 
like its wonted firmness. The output in the South Yorkshire 
district has been decreased by the damping down of other fur- 
naces ; this, of course, has been rendered necessary by the reduced 


tonnage sent to North Lincolnshire and Derbyshire. Prices remain 
about the same as last reported. Ordinary coke from 16s. to 18s. 
per ton, washed coke from 19s. ton. 

The iron market is again weaker, consumers of pig iron decline 
to place orders as they anticipate that prices will still fall consider- 
ably. Makers, on the other hand, say that they cannot see their 
way to further concessions until coalowners reduce the fuel. In 
finished iron manufacturers, although they would be glad to get 
more work, have not been willing to declare any lowering of prices. 
Makers who are outside the association have been more pliable 
than the association masters, and their action has led to a further 
drop of £1 per ton in marked bars, making the second of that 
amount during the month. West Coast hematites, which were 93s, 
to 94s, per ton at the beginning of last month, dropped at its close 
to 89s. to 90s., and East Coast hematites, which a month ago were 

uoted at from 92s. to 93s., are now at from 87s. 6d. to 89s. per ton. 

jincolnshire No. 3 foundry remain at 66s. to 66s. 6d. per ton ; forge 
qualities have dropped about 2s. 6d. to 3s. in value, being now 
quoted at 61s, to 62s. 6d. Derbyshire No. 3 foundry is unchanged 
at 67s. to 68s.; forge qualities are at 61s. to 61s. 6d., which is 1s. 6d. 
per ton decrease. 

Bessemer billets are at £10 per ton, Siemens-Martin billets from 
£11 to £13. In giving quotations it is needful to state that the 
iron trade is in such an unsettled state that these figures must not 
be taken as absolutely exact, it being impossible to state anything 
but approximate values, 

ort time ago it was difficult to get work from the rolling 
mills and forges. Now business is very quiet ; several of these 
establishments are running only about two-thirds time. This, of 
course, is owing to the diminished quantity of steel required for 
use in the Sheffield trades, notably with regard to file steel. The 
file trade is in a very unsatisfactory state, competition both at 
home and abroad causing it to be about the least remunerative of 
our staple industries, Although in some directions the prospects 
of American competition are regarded with disquietude, it has not 
as yet been felt in this district. In one or two of the central 
markets, where American-made material is more adapted for the 
— carried on, there is a perceptible diminution in travellers’ 

ines. 

The ivory sales at Antwerp, which close these auctions for the 
ere confirm the reduction in values reported at the London sales 

eld the previous week. The ivory used in the Sheffield trades 
having thus come down about 5 per cent., the local dealers have 
made up their minds to reduce their lists for cutlery purposes from 
5 to 74 percent. It is believed that the present reaction in the 
value of ivory will only be for a time, and that next year’s trade 
will find values recovered. 3 


NORTH OF ENGLAND. 
(From our own ) 

HowEVER much one may be disposed to look upon the best side 
of trade in the iron and allied industries, one cannot do otherwise 
than report that it is unsatisfactory, and that it becomes more so 
every day, for consumers, as prices fall, are less and less ress 
to buy, and at best only a retail business is being done. Everyone 
appears to be in a “bearish” turn of mind now, and even the 
most sanguine do not look for any improvement until the spring at 
soonest. Prices are dropping in all branches, but have not arrived 
at anything like figures which will tempt consumers, They have 
been, and still are, too bigh, and it is well known that numerous 
important enterprises that have been projected are being held over 
until materials and labour can be got at’ reasonable figures. 

Almost everything in the iron and ‘coal trades is declining in 
price, the only exception being that of wages, which continue to 
advance, as in general they are governed by the realised prices of 
the iron and steel now being delivered. ere is scarcely an in- 
stance, in this district at least, of a wages sliding scale being based 
upon the quoted prices, and thus it is that wages continue to fall 
after prices have — to rise, and vice versd, as at present. 
Much of the iron and steel now being delivered was sold when 
prices were considerably higher than they are now. It will not 
surprise traders, therefore, if the next ascertainments, both in the 
pig and finished iron trades, are such as to give the men further 
ja: Rose notwithstanding that quoted prices have been declining 
for over three months, It was somewhat surprising even to the 
miners themselves that when the Durham Coal Trade Board met 
on Monday the owners should have without demur agreed to give 
an advance of 10 per cent. in wages. Quoted prices certainly have 
fallen, but on account of the lengthy contracts running at the high 
prices which were quoted some time ago, the ascertained realised 
prices are in the men’s favour. 

Prices of Cleveland pig iron are declining steadily if slowly, and 
there are none of the collapses which frequently characterise a 
downward movement. But it must be borne in mind that the 
— to the crest of the wave of prosperity was a perfectly 

ealthy one, induced almost all by actual trade ; in fact, specula- 
tive operations had really very little to do with the rise. People 
had not much opportunity to have a gamble in warrants, as the 
stocks generally were small, and there was some difficulty in 
getting them: It was indeed recognised that it was too risky for 
the general public to operate in them. The reaction, therefore, is 
by no means violent. As long as prices fall, however, consumers 
will hold off from purchasing for forward delivery, and confine 
their operations to satisfying hand-to-mouth requirements only. 
No. 3 Cleveland, G.M.B., pig iron for early f.o.b. delivery has 
dropped to 65s. 6d. per ton, this being 6s. below the best price of 
the year, which was reported in July. Makers as well as 
merchants have been doing business at this figure. The lower 
qualities of Cleveland pig iron, though they have for some time 
st been relatively a good deal cheaper than No. 3, continue to 
allin sympathy with it, and are as much below the standard 
quality now as they were when the latter was at 71s. 6d. No.1 
can now be had at 67s., No. 4 foundry at 63s., and grey we at 
61s. 6d., the last named being thus 4s. below No. 3 instead of the 
usual 1s., and to produce these lower qualities at a profit will need 
a further reduction in the cost of materials, &c., than has yet been 
brought about. 

The decline in the value of East Coast hematite pig iron, which 
has been rapid during the last two months, has been checked, but 
the general idea is that it will not stop at the present figures. 
Doubtless the check has been brought about by the reduction of 

roduction both here and on the West Coast, especially in the 

tter district, where several furnaces have been dam down or 
put out. At the same time second-hands have less iron for sale 
than they have had for a long time. They appear to have got 
through nearly all the iron that was thrown on their hand by 
continental buyers, There is therefore nothing like the pressure 
to sell that was lately apparent, and prices of makers as well as 
merchants have stiffened somewhat. For mixed numbers they are 
now asking 80s. per ton, and though some business has been done 
at 79s, this week, that is not a price which will now be accepted. 
Rubio ore has fallen to 20s. per ton delivered at wharf Tees or 
a but consumers are not pre to give it, as the tendency 
of freights, and therefore of ore, is downward. 

The shipments of pig iron from the Cleveland district this 
month are unsatisfactory, and it is not expected that they will be 
better until March, though there have been years in which the 
November deliveries were exceedingly good. e quantity shipped 
up tothe 7th inst. was 18,553 tons, against 18,452 tons last month, 
and 24,530 tons in November, 1899. The stock of Cleveland pi 
iron in Connal’s warrant stores on the 7th was 16,380 tons, 
tons more than at the end of last month, but 54,243 tons less than 
at the beginning of the year. Every day since the 15th ult. has 
shown anincrease. The stock of hematite pig iron in these warrant 
stores has stood at 555 tons since July 16th. In addition to this 
the North-Eastern Railway Company has 7500 tons in its warrant 
stores, 7000 tons more than at December 31st last. 


The manufactured iron and steel trades are undoubtedly becom- 


ing quieter, competition gets keener, and instead of consumers 
finding out sellers as they had to do in the first half of the year, 
the sellers have to search out buyers. The tendency of prices 
is downward, though there has been no actual change in quota- 
tions from last week. Common iron bars are at £8 10s. ; best 
bars, £9; iron and steel ship plates and angles, £7 10s.; steel 
boiler plates, £9 15s.; black sheets, singles, £9 for iron and 
£9 10s. for steel ; galvanised corrugated sheets, £12 for iron and 
£13 for steel ; rivet iron, £9 15s.; iron rivets, £11 ; steel rivets, 
£12; packing iron, £8 ; all less 24 percent. f.o.t. This week there 
has been: received at Middlesbrough from Rotterdam the first con- 
signment of German Siemens-Martin steel ship plates, the order 
being placed at a price considerably below anything that even local 
ucers would accept. It is the general belief that these plates 
ve been sold at a loss to the makers, but this loss on the export 
trade is made up for by the extra profit, on the home trade, and it 
enables the German manufacturers to keep their mills fully 
occupied. They are not so in this district in a number of cases ; 
indeed, several rail and plate-making firms appear to be short of 
work, Nevertheless £6 10s. net at works is kept as the nominal 
price for heavy steel rails. nee 
The directors of Dorman, Long, and Co., Limited, on Tuesda 
decided to recommend a dividend of 10s. per share, making wi 
the interim dividend 15 per cent. for the year ending September 


last. 

Palmers’ Shipbuilding and Iron Company, Limited, Jarrow-on- 
Tyne, has decided temporarily to suspend operations at its 
steel plate mills, with the —- of put down new plant and 
generally improving the mills, but it will find employment in 
other parts of the establishment for all but fifty of the men who 
were working in the mills, The South Durham Steel and Iron 
Company, Limited, last week stopped their Dowlais plate mills at 
the Stockton Malleable Works, in order to lay down machinery for 
the manufacture of tubes, kc. By this arrangement 600 hands 
were thrown out of work, but a number of them will find employ- 
ment in the erection of the proposed electrical department at the 
works, It is expected to take three months to convert the Dowlais 
plate mills into a tube, &c,, manufactory. At its Stockton 
works it has decided to employ electricity, not only for light- 
ing but also for power, and almost all the machinery that has 
hitherto been operated by steam will be run by electricity. The 
firm has been in negotiation with the Stockton Corporation for 
the supply of the current, but being unable to come to terms, it 
has arranged to manufacture its own. The company has also 
deposited plans with the Works Committee of the Tees Conser- 
vancy Commission for the erection of a wharf of 400ft. frontage 
on the north bank of the river. 

The amalgamation of the firms of Sir C. Furness, Westgarth, 
and Co., Limited, Middlesbrough ; Thomas Richardson and Sons, 
Hartlepool ; and William Allan and Co., Sunderland, all marine 
and general engineers, having been completed, the prospectus of 
the new firm—Richardsons, Westgarth, and Co., mited—has 
this week been issued, the list closing yesterday. ee 

The Darlington Wagon and Engineering Company, Limited, has 
asked the public to subscribe for 2500 six per cent. cumulative pre- 
ference shares of £10 each, making: the capital up to £75,000. 

The North-Eastern Railway Company has at last formulated 
plans for the improvement of the docks at the Hartlepools, of 
which docks it is the owners. They propose to — £400,000, 
of which £275,000 will be for the extension and deepening of 
Victoria Dock ; it will be converted into a deep tidal basin, navi- 
gable by large vessels at all states of the tide. £100,000 will be 
spent on a large mole through the timber — berths on 
each side aie enough to turn vessels, e Victoria Dock, as 
extended, will be 24ft. deep, and facilities will be provided for the 
increased coal trade which is expected to follow the opening of the 
New Durham Coast Railway. e obstacles to the construction of 
the new riverside line between Stockton and Billingham Beck 
appear now to be overcome, but the North-Eastern Railway Com- 

hy appears disposed to postpone the work until materials and 
are cheaper. 

The coal trade has become steadier, and prices are no longer 
falling but rather have become a little stronger, while orders have 
been given out rather more freely than for some weeks. Best 
steam coals have stiffened to 17s. f.o.b., and gas coals realise 
16s, 6d. to 17s. f.0.b. Coking coal has been more freely in- 
quired for by continental buyers this week, and 16s. 6d. has 
been paid for it. Blast furnace coke is very weak, and most 
sellers ask 22s, for medium qualities delivered at. Middlesbrough, 
while 23s, to 24s. f.o.b. is quoted for foundry coke. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


ONLY a moderate business has been done this week in Glasgow 
pig iron warrant market, There appears to be a fixed determina- 
tion on the part of consumers to purchase as little iron as possible 
at present prices, the expectation being that they will be able to 
buy cheaper at a later period. The market, is however, easily 
affected by small operations, Business has been done in Scotc: 
warrants at 65s. lld. for delivery in twenty-one days, 66s. to 
67s. 4}d., cash ; and 66s. to 67s. 8d., one month. For Cleveland 
warrants there is practically no demand in this market at present, 
in consequence of the prices being too high for Scotch consump- 
tion. There has been little doing in Cumberland hematite war- 
rants. 

Two furnaces have been put out of blast since last report, and 
there are now 78 in operation in Scotland, compared with 83 at 
this time last year. It may be considered somewhat. remarkable 
that, at a time when Cleveland iron is not available for Scotch 
consumption owing to the price being too high, and when Scotch 
pig iron stocks in the public stores are reduced toa greater extent 
than for many years, the production of Scotch pigs should also be 
reduced. The explanation is probably to be found in the allega- 
tion now pretty freely made that makers’ private stocks of iron 
have recently been increasing. Some ial brands are known to 
be very scarce, but there are others said to be in rather full stock, 
and efforts have been made to maintain prices. Of course the 
actual condition of makers’ holdings cannot be known until the 
end of the year, when the annual returns are made up; but that 
time is now so near that it would not be surprising if makers were 
endeavouring, as is alleged, to prevent an increase of their private 


ks, 
The pricesof Scotch makers’ pig iron are as follows :—Govan, f.o.b. 
at Glasgow, No. 1, is quoted 67s, 6d.; No. 3, 67s.; Monkland, 
No. 1, 72s. 6d., No. 3, 70s.; Carnbroe, No. 1, 73s.; No. 3, 70s. 6d.; 
Clyde, No. 1, 82s.; No. 3, 72s.; Gartsherrie and Calder, Nos. 1, 
.; Nos. 3, 72s. 6d.; Summerlee, No. 1, 84s. 6d.; No. 3, 
72s, 6d.; Coltness, No. 1, 87s. 6d.; No. 3, 72s. 6d.; Glengarnock 
at Ardrossan, No. 1, 80s. 6d.; No. 3, 70s. 6d.; Eglinton at 
Ardrossan or Troon, and Dalmellington at Ayr, Nos. 1, 72s.; 
No. 8, 70s.; Shotts at Leith, No. 1, 85s.; No. 3, 73s. 6d.; 
Carron at Grangemouth, No. 1, not quoted; No. 3, 72s. per 
ton 


The shipments of pig iron from Scottish ports in the past week 
5293 tons, compared with 5142 in the corresponding 
"The hich has arrived at G from New 
e 3.8, Li whi arrived at Glasgow from New eo 

tons of American pig iron, and 224 tons of stee! 
illets, 

In the last six days the stock of pig iron in Connal’s Glasgow 
stores has been reduced 2300 tons, 

From the Middlesbrough district the imports into Scotland of 
igs are smaller than has been usual at this season, when merchants 
ve usually brought in largely-increased quantities, so that th 
might be provided against —— stoppage of the Forth a 
Clyde Canal traffic by ice. main reason of the small imports, 


no doubt, is that Scotch iron of equal quality can at present be 
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bought at a cheaper rate than Clevelandiron. The week’s arrivals 
at Grangemouth of Cleveland pigs were 4852 tons, being 2303 tons 
less than in the same week of 1899. The total imports of Cleve- 
land for the present year to date are 221,901 tons, and these 

ures show a decrease of no less than 129,969 tons, compared 
with the imports in the corresponding period of last year. 

A most remarkable item of the Grangemouth pig iron imports is 
well worthy of notice, in view of the development of American 
competition, viz., that 1400 tons of American pig iron a 
from Bremen has just been landed at Grangemouth. Such an 
occurrence would seem to indicate that the Americans are deter- 
mined to lose no opportunity of establishing a trade with the con- 
sumers of the Clyde district. 

It has been, cabled from New York that Clyde shipbuilders and 
merchants have placed orders there for 150,000 tons of shipbuilding 
material, and that they will thereby effect a saving of £50,000. 
While there is no means of verifying such a statement, it must be 
admitted that there is nothing incredible in the news. It is well 
known that in purchasing their material shipbuilders have a wide 
range of makers and merchants, both home and foreign, from which 
they can obtain quotations, and of these full advantage is taken. 
Scotch iron and steel merchants do not hesitate to purchase in the 
cheapest market. It is alleged that there is a tacit understanding 
among American manufacturers to foster the export trade b 
selling at lower rates than to their own consumers. However this 
may be, there can be no doubt that by the ay quantities of iron 
and steel goods sent into this country in the last few months the 
Americans have made a great impression on our merchants and 
users. Scme have doubts as to whether the traffic can be main- 
tained with anything like regularity, and, of course, this can only 
be proved by future experience. 

he reductions of prices of iron and steel goods that have been 
made in certain important English centres have already to some 
extent been anticipated in the West of Scotland. The concessions 
inade by manufacturers are in some cases such as they cannot very 
easily afford ; but it seems to be felt that the time has arrived 
when temporary sacrifices are called for, in order that makers may 
maintain their position. 

There is a large volume of business in the coal trade, notwith- 
standing certain drawbacks it has to contend with, such as the 
very mild weather, which has made household consumers very 
indifferent buyers. It is worthy of note that the aggregate ship- 
ments of coals from Scottish ports in the past week show an 
increase of 23,000 tons, compared with those of the preceding 
week, and the greater part of the increase has ble at Clyde 
ports. Glasgow is now officially declared free of the plague, so 
that there should be no hesitation on the part of shippers in doing 
business with that port. While the coal shipments have been 
large, it is admitted that there is an easier feeling in the coal 
markets as a whole, and a disposition to make some concession in 

rice to purchasers. Most descriptions of coals are understood to 
xe obtainable at about 6d. per ton less money than a week ago. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

To the outer world coal continues to present a conflicting view. 
Steam coal quotations at a trifle above 20s. per ton, when contrasted 
with the figures of a month or two ago of 27s. to 28s., give the 
character of a decline, yet inside the coal circle there is more 
equanimity than many would think possible. Various natural 
reasons for the change are given and accepted. The output has 
been large and regular. Crowds of holiday and harvest men have 
returned to work. High prices have tempted all classes. In the 
Rhondda Valley Italians and Spaniards are working, and even 
Jews are to be found in Taft Valley pits. ence, with 
ample supplies and demands checked by non-arrival of ton- 
nage, coalowners have been obliged to name lower figures, and 
small steam has become so plentiful in places that a marked 
decline has set in. Even in house coal the mildness of the season 
has retarded prices to winter figures. But while customers for 
prompt shipment. have been able to get lower quotations, coal- 
owners are not disposed to give way in the matter of future 
deliveries, and steam contracts are likely to range about 2ls., 
perhaps a trifle Jess. This, for the sake of the general industries 
and the country, will be considered high enough. As for the 
colliers’ wages, it is estimated that a substantial advance is certain 
at the next audit. 

A Cardiff coalowner said on Monday that large steam coal was 
selling for 21s. prompt shipment, and that the best small was 
hardly worth 9s., while 7s, 6d. to 8s, 6d. were regarded as fair 
»rices. But, he added, colliery proprietors are looking forward to 
improvement in the near future. Most have heavy items on their 
books from the middle of November to the end of the year. 
With respect to important contracts for 1901, little will be done 
until fixtures of Admiralty orders have been made, and these are 
likely to form the basis of other long contracts. Amongst the 
colliers, according to one of the miners’ agents, an opinion pre- 
vails that a ring has been formed in Cardiff to force down prices, 
This explains the action of the Federation. 

Welsh coal continues to attract the notice of London and other 
capitalists, and agents are busily looking out for ‘‘coal ground,” 
or opportunities to invest. Messrs. Cory, I hear, are going to sink 
a pair of pits in the Taff Valley between Gwaelodygarth and 
Ynysgau. This will be a good beginning on the ‘‘South Crop,” 
and on the east end of the mountain Ty-yn-y-Coed. Another im- 
portant floatage is that of the South Cambrian Quarry Company, 
capital £55,000 in shares of £5. The colliery is in the Llantwit 
district, easy of access to Cardiff by Taff Vale, with a low leadage 
of 6,4d. per ton to Cardiff port. The well-known mining engi- 
neers, Messrs. Foster Brown and Rees, report favourably, and 
state a fact of almost national interest, that workable coal exists 
of 8,000,000 tons, sufficient for an output of 150,000 tons fer fifty 
years, 

Some gocd tonnages have been seen during the past week at all 
ports ; Cardiff on the 2nd despatched twenty-four vessels, with 
nearly 48,000 tons of coal. Amongst the cargoes were Kurachee, 
5000 ; Port Said, 7000 ; Algiers, general, 5900 tons. This week 
Cape Town has figured for large cargoes, and Colombo for 6000 
tons. Larger cargoes continue to figure at Newport. On Tuesday 
the total foreign shipment was 10,000 tons, on Saturday 12,000 
tons, and each day a good shipment to South Africa. Swansea 
~_ last week was 51,472 tons, and close upon 10,000 tons patent 

uel. 

Latest coal prices at Cardiff are as follows:—Best steam, 20s. to 
21s.; ordinary seconds from 19s.; dry, 18s.6d. to 19s.; best smalls, 
8s, 9d. to 9s.; seconds, 8s. to 8s. 6d.; inferior kinds from 7s. 6d.; 
best Monmouthshire, shipped at Cardiff, 19s. to 20s.; seconds, 
17s, 3d. to 17s. 6d.; best households, 24s, to 25s.; No. 3 Rhondda, 
19s. 6d. to 20s.; brush, 16s, 6d to 17s., small, 14s. to 15s.; No. 2 
Rhondda, 17s. to 17s. 3d.; through and through, 14s. to 15s.; 
small, 9s. to 9s, 6d. Swansea prices:—Anthracite malting, 26s. to 
27s.; seconds, 23s. to 23s. 6d.; best large, 21s. 6d. to 22s. 6d.; 
red vein, 18s. to 18s. 6d.; rubbly culm, 11s. to 11s. 6d.; steam, 
20s. to 21s, 6d.; sconds, 18s. to 19s.; bunkers, 15s. to 16s.; small, 
lls. to 12s, House coal, No. 2 Rhondda, 17s. to 17s. 6d. 

Patent fuel Cardiff, price is at 21s. to 22s.; coke, furnace, 31s. 
to 32s.; foundry, 34s, to 35s.; and special, 38s. to 40s. Swansea 
prices :—Patent fuel, 20s. 6d. to 21s. 6d.; coke, best foundry, 38s. 
to 40s.; furnace, 28s. to 29s. 

An important meeting of tin-plate makers and workmen’s repre- 
sentatives was held in Swansea on Tuesday. It was stated that 
difficulty was found in retaining the oil-plate trade, and that on 
one side or the other something would have to be done. The tone 
of the meeting was good, and a disposition to meet one another 
shown, but decision adjourned for a fortnight. , 

A movement is on foot at Cardiff to get a central depét for the 
storage of American tin-plate bars, so as promptly to meet all 
requirements from a wide radius, There is a steady import of 


bars coming in, and the result has been the stopping of many 
furnaces in some quarters, and short time in others. elsh iron- 
masters have reduced the prices of their bars, but it is stated on 
authority that they are still higher than the prices at which 
American can be bought. The question of quality must, of course, 
be considered, and here Welsh maintains its superiority, and tin- 
plate manufacturers who are firm in retaining the character of 
their brand are not unmindful of this. Yet here, as in every other 
commodity, the cheapest is not without its patrons, demand exer- 
cising its usual influence. 

Signs of lessened activity are visible at the works on the hills. 
During last week the tin-bar mill at the Old Works, Dowlais, was 
idle. The old Bessemer department was also slack. Advantage 
is taken of sluggish trade to carry out repairs and improvements. 
In the district there is a fair demand for fish-plates and rails, and 
the sidings at Cyfarthfa indicate a demand for tin bar. Australian 
and South African business is tolerably good. Next week the 
Nantyglo Works are to be re-started. Another good item of 
news for Newport, Mon., is that further developments at Nettle- 
fold’s works are under consideration. The firm recently purchased 
the Great Western wharf on the eastern side of the river Usk, and 
the idea, I learn, is a river frontage, direct shipping access and 
railway communication to their = works at Rogerstone and 
elsewhere. Ebbw Valve received 7000 tons ore from Bilbao and 
Santander last week. Newport shipments during the week 
included iron chairs to London, steel angles to Glasgow, steel rails 
- Liverpool, sheet iron to Bristol, and various cargoes tin-plates to 

ristol. 

Last week Swansea exported 57,232 boxes tin-plates, and received 
from works 67,631 boxes. Present stocks 150,281 boxes. Batoum 
and Odessa continue large buyers. 

In the Swansea Valley many of the steel smelting furnaces are 
out. Cwmbwrla and Millbrook steel works idle. At Upper 
Forest four furnaces going ; same at Landore, where the output of 
pig is large. Two furnaces going at Duffryn, and two at Cwmfelin. 
At Morriston, Tyrcanol Works are again in operation, and Midland 
are expected to follow. 

This week a record cargo of American tin bars came into 
Swansea. The total was 3500 tons. Of this, 1000 bars are for 
Swansea works, 1000 tons for Neath, and 500 tons for Llanelly. 
After these are discharged the vessel will proceed to Newport, and 
1000 tons will be delivered at that port for Monmouthshire firms, 
I hear that two heavy shipments are also due this month, and 
others before the end of the year. Of the Swansea cargo 973 
tons are consigned to the Great Western Railway Company. 

On ’Change, Swansea, mid-week, it was stated that the prices of 
pig iron warrants had slightly recovered. In finished iron and 
steel matters the notification of the reduction in Staffordshire bars 
was discussed. This had been anticipated. Local makers were 
said to be trying by all possible means to check the importation of 
American bars, and steadily refused to purchase shearings. It 
was reported that the steel works continued to be only partially 
employed on account of few orders. Tin-plate makers’ prices must 
be regarded as nominal, 

Latest quotations were as follows :—Glasgow pig iron warrants, 
67s. 44d. cash ; Middlesbrough, No. 3, 65s.; hematite warrants, 
78s, seventeen days for mixed numbers, f.o.b. Welsh bars, £8 10s. 
to £8 12s. 6d. angles, at usual extras, Sheet iron, £8 15s. to 
£8 17s. 6d. Steel sheets, £8 17s. 6d. to £9. Steel rails, heavy, 
£6 5s. to £6 10s.; light, £7 10s. to £8 5s. Bessemer steel tin-plate 
bars, £5 12s. 6d. Siemens, £5 15s, These figures show that 
makers are resolute in meeting the competition. Tin-plate : Besse- 
mer steel coke, 13s. 9d. to 14s.; Siemens, 14s, to 14s, 3d.; ternes, 
27s. to 29s. 6d.; best charcoal, 14s, tol5s. 6d. Big sheets, finished 
black plate and Canadas nominal. Block tin, £126 15s. to 
£124 15s. Spelter, £1815s. Lead, £17 17s. 6d. Copper: Chili 
bars, £72 10s. to £73 2s, 6d. 

Tron ore is slightly easier. Swansea prices are :—Tafna, 18s.; 
Rubio, 18s. 6d. Cardiff and Newport quotations :—Tafna, 17s. 6d. 
to 18s.; Rubio, 18s. to 18s, 6d. 

The first shipment of slates for the Transvaal took place from 
Portmadoc this week. 

At the inquest on the sufferers at the Cymmer flooding accident 
last week a verdict was returned of accidental death, and Rees, 
the under-manager, was complimented for his gallantry. 

Plymouth, Birmingham, and Cardiff capitalists are floating the 
Mynachty Colliery, Llanwouno, Capital, £4000 in £1 shares. 

redegar Iron A and Ebbw Vale shares are improving. Coal 
shares generally weak. Pitwood, Cardiff, 19s. 6d. to 20s, Sd. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE want of animation in nearly all departments of the iron 
trade appears to be increasing rather than otherwise, last week’s 
accounts of the business transacted in iron and steel being, on the 
whole, unfavourable ; in some specially favoured branches a slight 
improvement might be felt upon the week, while in other depart- 
ments activity was even more limited than before. Merchant bars 
are, on the whole, in better request than a few weeks ago, whereas 

irders remain extremely flat, quotations being, on the average, 
per cent. lower than in the first quarters of the year. The 
decrease in the bicycle industry is very marked, a large Solingen 
firm, for instance, that used to pay high dividends formerly, and 
even last year gave 6 per cent., is this year reported to have 
been working with a considerable loss, and there are a good many 
of the smaller tool and hardware shops that are kept going without 
yielding any profit. Some of the most important iron and steel- 
producing establishments in the Rhenish- Westphalian district are 
said to have resolved upon a reduction of 5 per cent. in the wages 
of their men. 

Statistic figures, given in the Rheinisch-Westphiilische Zeitung, 
state German import in iron and iron articles, during the first nine 
months of present year, to have been 775,807 t., against 605,858 t. 
for the same’period last year, export amounting to 1,124,416 t., 
against 1,152,833 +t. Value of export is statistically stated to have 
been 355°2 million marks, against 321°1 million marks last year, 
value of import being 96°1 million marks, against 78°5 million 
marks in 1899. Import in pig iron was 562,999 t., against 438,712 t., 
529,846 t. coming from Great Britain, and 13,026 t. from America; 
export in pig iron was 92,434 t., against 137,393 t. Angles, export, 
165,151 t., against 169,633 t.; fish-plates and sleepers, export, 
26,677 t., against 17,799 t.; rails, export, 111,199 t., against 81,157 t.; 
malleable iron bars, import, 30,739 t., goon 23,818 t.; export, 
124,114t.; against 151,570 t.; blooms and ingots, import, 1837 t., 
against 1066 t.; export, 20,068 t., against 18,607 t.; iron plates, im- 
port, 3227 t., against 1897 t.; export, 115,165t., against 116,990 t.; 
finished and galvanised sheets, import, 4766 t., against 3967 t.; ex- 

rt, 5768 t., against 5795 t.; raw iron wire, import 5110 t., against 

231 t.; export, 69,028 t., against 72,030+t.; galvanised wire, 
export, 57,747 t., against 48,449 t. Tin sheets, import, 14,877 t., 
against 18,059 t.; export, 216 t., against 92t. Castings, import, 
16,825 t., ainst 20,037 t.; export, 23,596 t., against 24,212 t. 
Chains, anchors, &c., import, 1500t., against 2042 +.; export, 
960 t., against 445 t. Bridges and bridgebuilding material, iraport 
444t., against 852 t.; export, 2159 t., against D405 t. Axles, tires, 
wheels, buffers, import, 1705 t., against 2388 t.; export, 36,509 t., 
against 30,486 t. Gun barrels, export, 769 t., inst 249 t. 
Malleable iron tubes, import, 17,408 t., against 15,343 t.; export, 
29,711 t., against 23,117 t. 

German export in pit coal during the first nine months of the 
year was 11,356,651 t., against 10,247,597 t. in 1899, and 10,244,560 t. 
in 1898, Nearly 40 per cent. of this year’s output in pit coal was 
sent to Austria-Hungary, viz., 4,518,187 t.; then came Holland, 
2,656,546 t.; Belgium, 1,222,803 t.; Switzerland, 863,487 t.; Russia, 
624,596 t.; France, 585,040 t.; to Kiantschou 38,308 t. were sent 
from Germany. Import in pit coal to Germany during the 
period above mentioned was 5,485,947 t., against 4,669,595. t. in 


é 


ear before ; 82 per cent. of the total import came from Great 

ritain—4, 500,234 t.; from Belgium 466,726 t. were imported ;. and 
from Austria-Hungary 380,979 t. Value of export in pit coal is 
stated to have been 152°5 million marks, against 132°2 million 
marks for the same period last year. Value of import was 82°3 
million marks, against 63°9 million marks in 1899. 

Export in coke, during the first three quarters of present year, 
was 1,628,022 t., against 1,624,103 t., value amounting to 35 
million marks against 34°9 million marks last year. Import in 
coke to Germany was 400,262 t., against 342,723 t., value being 
8°9 million marks, against 7°6 million marks for the corresponding 
period last year. Increase in export of briquettes was remarkably 
strong, 400,369 t. having; been exported, against 285,340 t., value 
being 7 million marks, against 5 million marks; 225,801 t. 
briquettes were sent to Switzerland and 118,195 t. to Holland. 
Import in briquettes has likewise considerably improved, 
94,948 t., worth M. 1,263,000, having been imported this year, 
against 60,779 t., worth M. 808,000 t., for the same period in 1899. 

The business done during the week on the Austro-Hungarian 
iron market has been of the most limited description. Next to no 
fresh work has been secured, and as the tone, generally, is languid 
and not likely to change for a while, prospects for both producers 
and buyers are dull indeed. 

In Belgium, too, the situation of the iron and steel trades is far 
from satisfactory. The majority of the ironworks have been forced 
to limit production, and the coalowners are often blamed for 
having, to a certain extent, caused the present dull condition of 
the iron trade by their decided unwillingness to take lower prices. 
Some even think that if a reduction in quotations for coal took 
place, a general improvement in the iron business would be the 
immediate consequence. Quite recently several — for India 
have been secured, and employment has been a little more lively 
at some shops. 

Coal remains very strong. Export orders increase, and the 
coalowners, having so many offers from abroad, do not care much 
for home demand, and pay little or no attention to the increasing 
complaints of the iron masters. Export in coal for September has 
shown a strong improvement over previous months, and the 
figures for October will most likely be even higher. Coke is 
exceedingly firm, 30f. p.t. being officially quoted ; but the coke 
syndicate is hardly able to find inland buyers at such a price. 
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WEEKLY TRADE REPORT. 


SreaM coal market is unsettled as regards prices. Shippers are 
waiting the Admiralty contracts, which it is hoped will give a 
better tone to the market. House coal, owing to the mildness of 
the season and want of tonnage, is quiet. Exports for week 
ending November 8rd were :—Coul, foreign, 49,228 tons ; coastwise, 
13,453 tons. Imports for week ending November 6th were :—Iron 
ore, 12,047 tons ; pig iron, 1655 tons ; steel bars, 1000 tons ; slag, 
3240 tons ; pitwood and miaing timber, 2445 loads. 

Coal: Best steam, 20s.; seconds, 18s. 6d.; house coal, best, 22s. ; 
dock screenings, 11s. 6d.; colliery small, 10s. Pig iron: Scotch 
warrants, 67s. 44d.; hematite warrants, 79s., f.o.b., Cumberland ; 
Middlesbrough, No. 3, —s., prompt. Iron ore: Rubio, 18s. to 
18s. 6d.; Tafna, 17s. 6d. to 18s. Steel: Rails, heavy sections, 
£6 5s. to £6 10s. 6d.; light do., £7 10s. to £8 5s, 6d., f.0.b.; Bes- 
semer steel tin-plate bars, £5 12s, 6d.; Siemens steel tin-plate bars, 
£5 15s., all delivered in the district, cash. Tin-plates: Bessemer 
steel coke, 13s, 9d. to 14s., nominal ; Siemens (coke finish) 14s, to 
14s, 3d., nominal. Pitwood: 20s. ex ship. Freights: Easier. 


LAUNCHES AND TRIAL TRIPS. 


BirKHALL, steel screw steamer ; built by, R. Craggs and Sons ; 
to the order of, the West Hartlepool Steam Navigation Company ; 
to carry, 7000 tons deadweight ; trial trip, October 23rd ; 12 knots. 

SourH Srack, cargo and cattle steamer ; built by, Laird Bros., 
Limited ; to the order of, London and North-Western Railway 
Company’s service between Holyhead and Ireland ; dimensions, 
300ft., 36ft., 15ft.; to carry, 1100 tons gross. Provision made 
for 400 head of cattle and fixed stalls for 36 horses, while in the 
event of the vessel carrying cavalry, the cattle pens can be divided 
into stalls for taking 200 more horses, Trial trip, November 2nd ; 
over 16 knots averaged in two runs were made over a 65 miles’ 
course, vessel fully loaded. 


TRADE AND BUSINESS ANNOUNCEMENTS. 


WE are informed that the action recently brought by Mr. 
Arthur Woodroffe Manton against Mr. John Price for wrongful 
dismissal in connection with the construction of the Whitechapel 
and Bow Railway, was settled out of Court, the defendant agreeing 
to pay to Mr. Manton £1500, and £250 agreed costs. Judgment 
was therefore given for the plaintiff for this amount and costs. 

Mr. P. H. Panton and Mr. Charles Dorman have been 
appointed managing directors of Dorman, Long, and Co., Limited, 
Middlesbrough, Mr. A. J. Dorman continuing to be chairman of 
the company. 


LECTURES ON RalLWaY MANAGEMENT.—The London School of 
Economics and Political Science, Adelphi-terrace, has issued 
the prospectus of a series of lectures by Mr. Acworth, Professor 
Hewins, and Mr. Macassey, which promise to be interesting and 
useful, Tickets admitting to particular courses of lectures may be 
had at fees varying from 2s, to 15s, 


AsTRONOMY.—The increasing interest taken in the study of 
astronomy has induced the proprietors of Knowledge to issue an 
annual for students and workers in that science specially devoted 
to their requirements. It is entitled ‘‘ Knowledge Diary and 
Scientific Hand-book, 1900,” and will contain, amongst other 
things, useful tables, original articles, calendar of scientific events, 
and a blank diary portion. 


GuN ACCIDENT ON THE THUNDERER.—While the battleship 
Thunderer was on her way from Pembroke dock to Devonport on 
Thursday, an accident occurred to her two turret guns, the cause 
of which is so far unexplained. The vessel left Pembroke 
about nine a.m., and when off Milford a target was put out for 
firing practice, the 10in. breech-loading turret guns being used. A 
projectile had been placed in one of the guns and the electric 
contact made, when there was an explosion quite different 
from that which usually accompanies the discharge of a pro- 
jectile. Nothing came out of the gun except a few frag- 
ments of the projectile, which were thrown some distance 
from the ship. The base-plate of the —— was left in 
the gun, as well as a portion of the frame, and when the plate was 
afterwards removed, it is reported that the pressure of the gas left in 
the gun caused a portion of the — to be expelled with some 
force from the breech end of the gun. How such a thing could 
happen is by no means evident. On the second gun being fired, says 
the Western Morning News, a complete hole, between 2in. and din, in 
diameter, was blown through the projectile, the outer part, 
together with the base plate, being left in the gun. In this case, 
however, the base plate was separated from the rest of the pro- 
jectile. Such a thing is believed never to have occurred on any 
ship before. The only explanation so far suggested is either that 
the powder in the projectile was damp or that there was a quantity 
of water in the guns, A cast will be made of the inside of each 
gun to ascertain whether either has been damaged, So far as can 

seen from the outside both guns are sound, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
_ New York, November Ist. 

TuE statistics just published by the Govern- 
ment show an extraordinary gain in imports and 
exports. In four years manufacturers increased 
their imports of materials 50 per cent. and aug- 
mented their exports of finished materials by 
80 per cent. The mill, shop, and factory capacity 
which has been added during the past twelve 
months will greatly increase facilities. Schemes 
for improving facilities by the Welland Canal 
are being considered, but the return cargo factor 
is against it. American steel making interests 
are determined to secure a large share of the 
steel trade of Europe, and have already made 
strides in that direction, but the fact is overlooked 
that were prices and conditions right at home, 
there would be no urgency to seek trade abroad 
at this time. High prices and politics have 
certainly up to time of writing interfered with the 
placing of a great deal of business at home. 

The large arrivals of gold naturally have a 
strengthening effect. Gold to the amount of 
4,675,000 dols. is due this week as follows :— 
675,000 dols. from the Klondike consigned to the 
Bank of British North America ; 2,500,000 dols., 
South African, consigned to National City Bank ; 
and 1,500,000 dols. to Lazard shares. Besides 
this, 3,250,000 dols. gold was shipped on October 
27th from San Francisco. 

Claims have n filed to 4000 copper pro- 
spectsin Lower California by Montreal capitalists. 
Mining developments are progressing rapidly all 
over the Rocky Mountain region, and all 
machinery-making plants of this city are crowded 
with contracts. Copper rules high in price, and 
all producers are oversold. 

There was a meeting in this city last Thursday 

of all the billet manufacturers, with the excep- 
tion of two or three. There were also present 
a number of plate mill representatives, and an 
advance of 2 dols. per ton on steel plate was 
agreed upon. - The billet manufacturers are help- 
less under Carnegie competition, and agreed to 
meet in the near future. The iron trade gener- 
ally is in good shape, although only a moderate 
business is reported at the headquarters of the 
big combinations. It is believed an improvement 
will set in as soon as next week in iron, steel 
building material, and general merchandise, 
- The Westinghouse Air Brake Company paid 
30 per cent. dividends for the past fiscal year, 
against 20 per cent. for each of the two preceding 
vears, 

The stockbrokers are buying stocks heavily in 
view of an anticipated upward movement after 
election. Securities have been below their real 
value for months, as measured by earnings. The 
railroad earnings are increasing, and plans are 
being laid for business expansions of all kinds, 


INSTRUCTION OF JUNIOR NAVAL 
OFFICERS. 


IN a circular letter recently issued the Ad- 
miralty have devised a new scheme for the 
instruction of midshipmen and naval cadets in 
seamanship, gunnery, torpedo, and steam, after 
passing out of the training ship Britannia. The 
arrangement at present in force is that a certain 
morning or afternoon about once a week is set 
apart for the study of any particular subject, but 
under the new scheme a fortnight is to be con- 
tinuously devoted to each subject, an examina- 
’ tion being held at the end of this period with a 
view to testing the amount of attention devoted 
to the work by each officer. The scheme has 
been ad geroryd very carefully worked out, and 
it is such that any broken time can be made up 
by extra attention to subjects in which weakness 
is noticed. Orders have been issued to the effect 
that midshipmen and naval cadets are to be 
allowed to take advantage of ships being under 
way to keep watch in the engine-rooms and stoke- 
holds of H.M. ships, with a view to their steam 
instruction being of a more practical character 
than it has been in the past. With this end in 
view an “= officer has now to assist the 
instructing lieutenant in the first instruction in 
seamanship, as well as the carpenter, who has 
hitherto given more time to the explanation of 
the lighter problems of ship construction. 

Last year extensive changes were made in the 
routine of instruction of midshipmen and naval 
cadets after leaving the Britannia, but the 
subject and number of marks that will be awarded 
in each subject have now been considerably 
- modified for the examination in seamanship that 
these young officers pass at the end of their 
service as midshipmen and before being given the 
acting rank of sub-lieutenant. The most notable 
alteration is the deleting of marks for masts and 

ards—truly a sign of the times—and a reduction 
in the marks allowed for former captains’ certifi- 
cates gained during service as naval cadet and 
midshipman. The maximum of marks usually 
allotted to logbooks and journals kept during 
their junior service has been reduced from 100 to 
50; whilst a new subject has been added, viz., 
boatwork in all its branches and practical exami- 
nation in the subject, for which a maximum of 
75 marks may now be awarded.— Western Morning 


ales, 


CATALOGUES. 


Neville Brothers, Water-street, Liverpool.— 
Illustrated price list of electricians’ tools. — 

The Niles Tool Works Company.—This is a 
specially bound copy of a catalogue prepared 
expressly for the Paris Exhibition. It is printed 
in French, German, and English, and is one of 
the finest examples of descriptive catalogue work 
that it has been our pleasure to review. Part of 
the volume is devoted to illustrations taken in 
situ of machines in use by purchasers. The re- 
mainder contains illustrations of types of machines 
manufactured by the company. We could wish 
that a less aggressive method of asserting the 
proprietorship of the illustration than the red 
diamond in the corner of each illustrated page 


had been adopted. It is the only jarring feature 
otherwise remarkable and excellent pro- 
uction, 


THE PATENT JOURNAL. 
Condensed from “ The Iilustrated Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 


printed in italics. 


25th October, 1900. 


19, Devices for Currinac Topacco, E. C. Cusack, 
mdon. 

19,069. Taps, H. F. Rogers, London. 

19,070. CarRiacEs for Guns, 8. Cowper-Coles, 


London. 

19,071. Erecrric Generator, F. T. Reid and W. Shep- 
herd, Exeter. 

E.gcrricaL AccumuLators, G. J. Gibbs, 


ork. 
19,073. Batis, F. Westwood and A. A. Lilley, 


Birming! 4 

19,074. Maxine Nirrovs Oxipg, R. Marston, 
Leicester. 

19,075. Stee. for Bicycies, A. B. Hinds, 


ndon. 
19,076. ELectRIcCALLY LicutTinc Lamps, J. C. Best, 
eeds, 
19,077. Carvinc Fork and Street, G. Stephenson, 
Bristol. 


19,078. Fish Hook, 8. Allcock, Redditch. 

19,079. Brakes for WHEELS of Cycies, E. Buckley, 
Keighley. 

Hoops for VenicLe Sprinos, T. Shuker, Shef- 


eld, 

19,081. Dryinc Baum, F. W. Petrie and R. Cunliffe, 
Manchester. 

19,082. Knitrinc Macuings, J. Parker, C. W. Ham- 
mersley, and H. A. Bettney, Nottingham. 

19,083. ANNEALING Ports, A. Giles, Birmingham. 

19,084, PorTABLE Bertus, W. Kay, Glasgow. 

19,085. PrEveNtING Movino of Wepess, H. F. Flux, 
Ventnor. 

19,086. Lapigs’ Dress Be.ts, H. Vollmer, Man- 
chester. 

19,087. ManuracturE of Fue, P. R. de F. D’'Humy, 
Liverpool. 

19,088. Propuction of CHARCOAL, P. R. de F. D’'Humy, 

verpool. 

19,089. Preparinc STaLK Fisres, K. T. Sutherland, 
Manchester. 

19,090. Wait Cramps, C. Erb, Paris. 

19,091. Post Carps, C. Léffler and G. Kohler, Paris. 

19,092. Stzam Stop Vatves, G. Cockburn, Glasgow. 

19,093. Fastener, J. Adams, Bedford. 

19,094. Lamp for Carts, W. A. Staff, Burgate, Suffolk. 

19,095. Exectrrotiers, C. W. Watling, jun., Man- 
chester. 

19,096. Brarpinc M. B. Ryan, London. 

19,097. FaANLIGHT OpENeRS, E. Wait, Edinburgh. 

— Sewina MACHINE ATTacHMENTs, R. Coulter, 

eds. 
19,099. J. Myers, Holland. 
19,100. Fotp1nc Boxes, E. 8. Wilkinson and G. Aspin, 


ndon. 

19,101. Piers and Cicaretre Hotpers, C. Kinsky, 
mdon. 

Buiocxk J. Dalgairns and A. Somers, 


mdon. 

19,108. Drivina Mrecnanism of Cycies, A. Roberts, 
Burnley. 

19,104. Gas Lamps, J. F. Simmance and J. Abady, 


ndon. 
19,105.. PropucinG Fiaurep Fasrics, W. Strang, jun., 
mdon. 
19,106. CRANK Mecuanism, J. Wishart, Dundee. 
19,107. Process for PREsERvING Correr, M. Lorenz, 
London. 
19,108. Cartrinags, Kodak, Ltd.—(M. J. Ehlman, 
United States.) 
19,109. WuerEts, C. H. Apsey and G. B. Duff, 
mdon. 
19,110. Provgiiers, 8. C. Davidson, London. 
19,111. Jar Stoppers, M. Whitmore, London, 
19,112, Grysers, W. G. Potter, Birmingham. 
19,118. VessELs, V. Posno, London. 
19,114. Sgarcu-iiant Apparatus, M. H. L. Clark, 


London. 
19,115. Rotary Enotnes, A. Murray and P. McKellar, 


ndon. 

19,116. Taps, C. Spratt, London. 

Sypuons for AzRATED Waters, F. Sharman, 
ndon. 

19,118. Seconpary Evectricat Batrerigs, P. Stiens, 


19,119. ELECTRO-DEPOSITION of METALS, G. E. Vaughan. 
Koegel, Germany.) 
19,120. Cuimneys, H. E. C. Jahn, London. 
19,121. Moutps for Pressxs, J. Westaway, 


mdon. 
19,122. Lappgrs, E. J. Atkinson, London. 
19,128. Rotary Motors, J. M. and F. Miralles, 


London. 

19,124. H. E. Newton.—(R. Hoe, United 
States. 

19,125. New Derivatives of the ST1tBENE SERIEs, 
H. E. Newton.--(The Farbenfabriken vormals FP. 
Bayer and Co., Germany.) 

19,126. DisttLuaTion, J. E. Carroll, London. 

19,127. Cycie Pump, E. Schroeder, London. 

19,128. Licutine, 8. J. H. Row, London. 

19,129. Leap Link for TRawt Boarps, J. Inches, Great 

rimsby. 

19,130. Proszctites, A. Leven, Cologne, Germany. 

19,181. ARTILLERY Frrg,'A. Leven, Cologne; Germany. 

19,182. Brusues, J. Baer, London. 

Compositions, J. F. Allen, 

ve 

19,184. Sturrinc-Boxgs, J. 8. Herriot, Liverpool. 

19,135. Datina Rattway Tickets, W. L. Wise.—(D. H. 
Florus, Norway.) 

19,186. Brick-makinc Macurngs, 8S. Weldon, London. 

Pes Fasteners for Lacina Corps, F. F. Atkinson, 

ndon. 

19,134. 8. T..Croasdell, London. 

19,189. Rotary Motors, F. Brtickert, London. 

19,140. Hos Coup.inos, J. J. Bowes, jun., London. 

19,141. BLoop ALBUMEN, M. Dietrich and A. Langer, 


London. 

19,142. Dryinc Damp Svusstances, E. Stauber, 
London. 

19,148. Coke Ovey, E. Stauber, London. 

19,144. Sarety ATTACHMENT for StrRRUP LEATHERS, 
C. D. M. Jones.—(R. @. Jones, India.) 


£6th October, 1900. 


19,145. Firoor Cramps, G. W. Stanley, ‘Albrighton, 
near Wolverhampton. 

19,146. ATTACHMENTS for BepsTEaps, T. Waite, Leeds. 

19,147. Printinc MEASUREMENT MARKS upon Wess of 
Fasric, W. Barber, Bradford. 

7 The Economist, R. Auton, Middleham, York- 


ire. 
19,149. Boxes for DispLayino Sampves, E. Erlanger, 
Londoa. 
19,150. Evecrric Licur A. H. 
McNaught, Ayr. 
19,151. Trottey Heaps, R. J. Urquhart and H. 
oodwin, Liverpool. 
19,152. TwistiInc MacuiInge Roiiers, A. Hitchon 
Accrin; 


19,158. Cork, E. McAfee, Bradford. 

19,154. BLow-pipss, J. W. Hancock, Leicester. 

19,155. Bepstgaps, J. T. Petford, 

19,156. PowR-assIsTING MECHANISM, W. Greenhalgh, 
Manchester. 

19,157. Cnock, J. F. Maddock, r. 

~ ot Hay, W. M. Lalor, Kilbeggan, 
reland. 

19,159. ARTIFICIAL TeETH, E. T. Holden, T. White, and 
J. W. Hibberd, Walsall. s 


19,160. Warprose, J. M. Dublin. 
19,161. Knives, F. Parkinson, Leicester. 
19,162. Firrincs of Barreis, W. A. Clark, Bir- 


19,163. BaLancr, W. Thomson, Glasgow. 
19,164. Ciosine Borrizs and Jars, C. Carr, Newcastle- 


on-Tyne. 
19,165. Sat Boxxs, G. F. Archer, Gateshead-upon- 


ie. 
19,166. Furst Biocks and Briquetres, P. R. De F. 
D’Humy, Liverpool. 
19,167. ELecTRICAL Resistances, J. T. Armstrong and 
. A. Godding, London. 
19,168. “A WHEEL Piate Benper,” W. H. Callow, 


mdon. 
19,169. CanpBoaRp Boxss, E. S. Wilkinson and G. 
in, London. 

19,170. Sprnp.es, J. Horrocks, Manchester. 

19,171. Dyzsturrs, Read, Holliday, and Sons, Ltd., 
J. Turner, H. Dean, and J. Turner, London. 

19,172. Sxutrers, J. H. P. Walker, 
London. 

19,173. Inpicators, R. Goodlad, London. 

19,174. Lawn Game, F. Haynes, London. 

19,175. LupricaTinG SpinpLEs, G. Josephy, London. 

19,176. Tink, H. Richter, Cologne, Germany. 

19,177. F. Clouth, Germany. 

19,178. InpExINna BLANK Books, L. G th, Col 


Germany. : 
19,179. Supports for Bicycies, E. Major, London. 
19,180. Fire-sars, G. Fort, 
19,181. Brakes, R. 8. Lovelace, London. 
19,182. Biscuit, E. J. T. Digby, Birmingham. 
Pusues, E. G. Harcourt, Birming- 


19,184. PorTABLE Cases, T. H. Clarke, Birmingham. 

19,185. Satts in Sotution, W. 
Noad, London. 

19,186. Utiiisrna Gases, H. H., Sissons and J. C. 
Roberts, London. 

19,187. Macuines for Rovina Yarns, G. Salffner and 
A. Soergel, London. 

19,188. GRamopHongs, &c., E. R. Johnson, London. 

19,189. Ripine Spurs, R. L. Agassiz, London. 

19,190. Rivers for Boots, H. ann, London. 

19,191. Passacges of Water Gavcgs, R. B. 
Paul, London. 

19,192. Water Gavogs, W. Paddock, London. 

19,193. CoIn-FREED Apparatus, H. Kunzel, London. 

19,194. Dust-cart, T. Parker, London. 

19,195. Burnina Apparatus, E. Phillipson, H. M. 
Baker, jun., and W. B. Sabel, London. 

19,196. Coin-FrREED Gamg, G. Haydon and F. H. Urry, 


‘London. 
—_ CoIN-FREED Game, G. Haydon and F. H. Urry, 
mdon. 

19,198. Lirtine Biocks, B. Wesselmann, London. 

19,199. Apparatus for AgRIAL Navication, A. P. 
Filippi and C. Macler, London. 

19,200. Macuings for Manuracturina CHoco.atE, E. 
P. F. Mangnie7, London. 

Device for Stirrentne Corrs, L. F. Stevens, 

ndon. 

19,202. Martrers, G. B. Ellis.—(F. A. 
Pertsch, Switzerland.) 

19,203. HarRDENING SANDsTonEs, C. Rensing, London. 

19,204. StretcHeERs for Coats, E. 8. Dore, London. 

19,205. Hames, A. Smart, London. 

19,206. Carriage Jacks, W. H. Brenton, London. 

19,207. PLoveus, J. Lowson, J. Money, and W. Grice, 
London. 

19,208. Propuction of Catorryg, P. la Cour, London. 

19,209. Separatino Liquips, J. E. Palmer, London. 

19,210. Meratiic Cans, R. Parker, Liverpool. 


Recepracies, G. H. Glaser, 
ve 
19,212, WasHine Macuines, W. Leigh, Birmingham. 


19,213. Dywamo Execrric Macutnes, L. B. Atkinson, 
London. 
19,214. Suave Rouvers, C. A. Baker and J. E. Darby, 


mdon. 

19,215. Pens for Recorpina InstrumENTs, H. M. 
Sayers and 8. Sudworth, London. 

19,216. Macuinery for Wax Matcugs, A. J. Fredrikson, 
London. 

19,217. Tripte Sians, W. H. Wheatley.—(Roots and 
Heinemann, United States. 

19,218. RecrEaTION Game, A. H. E. P. Wehneke, 

ndaon. 

19,219. ADVERTISING APPARATUS, J. Loerges, London. 

19,220. Unions for Evecrric Licnut Prnpants, H. 
Hirst and J. H. Collings, London. 

19,221, Sockets, R. Haddan.—( IV. S. Bidle, 
United States.) 

19,222. STRENGTHENING the Muscues of the Hanp and 
Arm, E. Perry, London. 

19,228. ExectricaL Ionit1ion Devices, Z. Wirt, 


London. 

19,224. Fitter Press, W. Sommer, London. 

19,225. Brancu Pieces for Pirtne, ©. Lan- 
deker and F. Albert, London. 


27th October, 1900. 


19,226. Dress Fastener, F. Brown, London. 

19,227. TeLePHoNy, C. Adams - Randall, 
London. 

19,228. PERFORATING ATTACHMENT for PRINTING Ma- 
cuings, G. A. Evan, Kingston-on. e8. 

19,229. Car Couptinc, W. M. Mead, Kingston-on- 


es. 

19,230. INDIA-RUBBER SusstituTes, E. A. Muskett and 
J. B. mell, London. 

Sevr-actinc Stroop for Casxs, W. Boyes, Bir- 
ming 

19,232, Venictes for DisPLAYING ADVERTISEMENTS, 
J. 8. Yule, London. 

19,238, Desks, E. Topham, Manchester. 

19,234, NeEDLe THREADER, J. M. Swan and G. E. 
Broadhead, Manchester. 

19,235. Carrier, T. Maine, Lamington. 

19,236. KNiFg-CLEANING, &c., APPARATUS, U. Deans, 


Selby. 

19,237. AppLe Corer and Suicer, F. J. Fetherston- 
haugh, Birmingham. 

19,238. Coverina Wirks, I. L. Berridge and B. Kerr, 
London. 

19,239. Cycies, W. Smyth, Belfast. 

19,240. Paper Twinz, J. Dymock and T. Howarth, 
Manchester. 

19,241. Regtinc Corton, C. H. Harrison and J. J. 
Henshaw, Manchester. 

19,242. MepicaL Cases, E. B, Shaw, Man- 
chester. 

19,248. Fire Tonos, F. Morton, Glasgow. 

19,244. Pup CatcHers or Savers, J. Beveridge, 


ndon. 

19,245. Foo Horns, G. Field and W. G. Newman, 
Birmingham. 

19,246. Horse Lorn Crorus, R. M. Mac- 


kay, Glasgow. 

19,247. Hanpie-Bars for Cycixs, E. J. 8. Martin, 
Coventry. 

Iron and Furnace, J. Meikle, 

iw. 
Curtain Rops, T. P. Wood, Newcastle-on- 
e. 

19,250. Dyzinc Macuinegs, J. Hussong, Manchester. 

19,251. Arc Lamps, A. de Puydt, Liverpool. 

19,252. Vatve MusicaL Instruments, C. G. Conn, 
G Ww. 

19,253. Vatves, A. Thiel, Berlin. 

19,254. Gas - SEPARATING Apparatus, R. P. Pictet, 
Manchester. 

19,255. Map Covers, F. N. and H. 8. G. Syms, and C. 
J. Jones, Surbiton, Surrey. 

TRANSMITTING Power, N. E. Maude-Roxby, 

ndon. 

19,257. Fitter Biocks, G. von Molnar, 
London. 

CycLe Brakes, J. M. Nemerovsky, Birming- 


m. 
19,259. Cyote Brakes, A. Hemsworth and W. James, 


Sheffield. 


19,260. Quick-sPEED GgaRED Wincu, E. F. Musgrave, 


ndon, 
19,261. Bep Rest, L. E. Todd, London. 
19,262. PREPARING ALCOHOL, W. T. Cooke, Dresden, 


many. 

19,268. Ruxostats, L. Kamm, London. 

19,264. Sewace Works, D. Cameron, F. J. Commin, 
and A. J. Martin, London. 

19,265. FREE-WHEEL Mecuanism, T. Pearce, Reading. 

19,266. Envexopss, L. Briery, London. 

19,267. INCANDESCENT Gas Burners, T. A. Scheele, 


ndon. 

19,268. Warer Suprty or Fiusn Tanks, F. Wangelin, 
ndon. 

19,269. CoIn- FREED Macuings, A. G. Engholmy 
ndon. 

19, Metat Heew-prates, A. and A. T. Lark, 


ndon. 

19,271. Dyginc Dyegsturrs, O. Imray.—(Farbwerke 
vormals Meister, Lucius, and Briining, Germany. 

19,272. VARIABLE-SPEED GEAR, M. Brooke and J. W. 
Brooke and Co., Limited, London. 

19,278. Dezincine Z1nc, T. Barton and T. B. McGhie, 


mdon. 

19,274. Latue Cutter for Toot Hover, W. H. Riley, 
Liverpool. 

19,275. Or Stoves, R. Hunt, Liverpool. 

19,276. FILE-SHARPENING APPARATUS, K. Nungesser, 
Liverpool. 

19,277. Sap Irons, P. C. Greenawalt, Liverpool. 

19,278. METALLIC VEHICLE WHeEExs, T. Midgley, Liver- 


pool. 
19,279. Tannina LeaTHER, J. T. McQuinn and E. A. 
Claremont, Manchester. 
19,280. Arc Lamps, The Jandus Arc Lamp and Electric 
— y, Limited, J. M. Gorham, and A. D. Jones, 
naon. 
19,281. Winp Motors, J. 8. Prentice, J. Pirie, and E. 


Berger, London. 
Brake Apparatus for Venicies, H. E. Lord, 
ndon. 


19,283. Stgam Joints, W. T. Carter, London. 

19,284. Process of PHorocrapuy, 8. J. F. Marchand 
and B. C. le Moussu, London. 

19,285. THRASHING Macutngs, T. H. Motley, London. 

19,286. APPARATUS for DRAWING-OFF B. J. Grimes, 


London. 

19,287. CurerR, Z. Newman, Little Clacton, 
Essex. 

19,288. PortaBLE Hoistinc Apparatus, M. Green, 

ndon. 

19,289. Devices for Enarnzs, H. Newton, 
London. 

19,290. J. Guimaraes, London. 


29th October, 1900. 


19,291. Brake for Roap Venicies, T. Sullivan, 
London. 
19,292. Storace of MecuanicaL Enegroy, C. Joly, 


London. 7 
19,298. System for the Propuction of Cop, U. Joly, 
mdon. 
19,294. Storace Batrery, H. K. P. Bar- 
ham and E. N. Bambury, Portsmouth. 
19,295. Warp PitEe Fasrics, O. Drey, Manchester. 
Lever Bicycte Pepat, J. Lynch, Thirsk, 
orks. 
19,297. Suove-comn Macutng, F. E. Clarke, London. 
19,298 Horsz Controt, C. J. Howe, Gateshead-on- 


ne, 
19,299. Tim Fasteners and Cups, H. A. Levens, 
ndon. 
19,300. Wax-THREAD Sewina Macuines, M. H. Pear- 
son, 


cester. 
Tippina Waaons, J. W. Hartley, Stafford- 
shire. 
19,302. Winp Musica. Instruments, T. C. Edwards, 
naon, 
19,303. Box-makinc Macutne:, J. H. Clark and A. 


London. 
19,304. A Fertiniser, D. M. and G. R. Nelson, 
Glasgow. 
19,805. HorsesHor Pap, A. Dales, Manchester. 
19,306. Construction of Toor Hoiper, C. B. Laister, 
Sheffield. 
19,307. Name Puates, M. Steel and N. B. Jamieson, 


Ww. 
19,308. Construction of Lavatory Basins, 8. McNab. 


Ow. 

19,309. Stirreners for Use in Boots, J. A. Keay, 
Leicester. 

19,810. Gas Enorng, A. A. Stevens, Manchester. 

19,311. Sprnninc Frame Fryers, L. Hi ves, H. 
Parkinson, and Howard and Bullough, Limited, 
Accrington. 

19,812. LuGGaGE-CARRYING PLaTEs, J. B. Brooks and 
J. Holt, Birmingham. 

19,313. WasH Basins for Lavatorigs, H. Sutcliffe, 


lax. 

19,814. Wkavine Looms, J. L. and B. F. Byrom, and 
F. Winterbottom, Manchester. 

19,315. Human Excreta Destructor, H. Peck, 
Chesterfield, Derbyshire. 

19,816. An ALLoy, J. R. Hatmaker.—(C. 7. Hennig, 
United States.) 

19,317. SeLF-cLosinc Taps or VaLves, J. Barr, 


Glasgow. 
19,318. DistrrpuTine Steam, A. Godfray, Guernsey. 
19,319. Buock Firina, H. Drake and W. Felmingham, 
Bushey New Town, Herts. 
19,320. Rirte, J. A. Schwartz and T. A. Fidjelund, 


ndon. 
19,821. Desiens, G. Roselieb and B. 
Dellagana and Co., Limited, London. 
19,322, Manuracture of Caustic Sopa, A. Brand, 


ver. 
View1no of ReFiectep Opszcts, A. Harnden, 
ndon. 
19,324. Batt Bearinos, R. W. Smith, Birmingham. 
19,325. Macutnery for Buttinc Spokes, R. W. 
Smith, Birmingham. 
19,326. FLUx as a Susstiturse for Borax, L. Alpe, Bir- 
mingham. 
19,327. MANUFACTURE of MetaL Untons, G. Chisholm, 
Birmingham. 
19,328. Boor Stanp, W. B. Bacon, London. 
19,329. CLtutcues, F. Bagnal and. Singer Cycle Com- 
pany, Limited, London. 
19,830. ManuracturE of Boots, A. Williams, London. 
19,381. A. Watkins, 


mdon. 
19,332. CaRDING Macuines, J. Decock, 


London. 
19,383. Macazine Ririz, O. Imray.—(F. J. Carr, 
Swircuss, W. E. Wilson, Streete 
19,334. AUTOMATIC mn, 

Co. Westmeath. 3 


le es) 
Venicte Tink, M. Parker and R. Thompson, 
ndaon. 

19,836. Sapp.Es, W. F. Rae, London. 

19,887 AcrTYLENE Gas Generator, D. McDonald, 
London. 

19,888. Leocatnes, W. Cotton, London. 

19,839. PREVENTING INCRUSTATION GENERATORS, A. von 
Fritz, London. 

19,340. Liquip Fermentation Apparatus, L, Béchaux, 


ndon. 
19,341. SeparaTep Cream, W. Weddel and 
8. Leather.—(D. R. S. Galbraith, New Zealand.) 
19,842. Propuctne ORNAMENTED Giass TaBLets, P. T. 
Sievert, London. 
19,843. Dryino Fruit, A. Btittner and C. Meyer, 


ndon. 

19,344. Stzam Generators, W. Hornsby, D. Roberts, 
and C. James, London. 

19,345. Stgam Generators, W. Hornsby, D. Roberts, 
and C. James, London. 

Fastentno for Laptes’ Hats, W. R. Freeman, 

ndon. 

19,347. Preservine Casks, H. C. Williams, London 

19,348, E. Baarsen, 

A.M.B. Hospita. Locker, H. V. Elder. 


|| 
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19,887. Coats, A 


for Manoiinc Macutnegs, R. Walker 
H. Brindle, Manchester. 
351. ‘Castine of Pic Mert, J. M. Hart- 


man, London. 
10,859. $52. SuastiruTe for Leatuer, G. L. Lippold, 
19,358. Borter Forwaces, N. 8. Hawks, London. 


80th October, 1900. 


19,354. Carpet Houpers and Catougs, C. H. 
Ys on. 
ind EARTHENWARE YARD G. E. Crowter, 
ondon. 
19,356. Merauiic Rims for Wueers, W. J. Wanklin, 
Birmingham. 
19,357. Lusricatine the Necks of Rotts, E. Robson 
and A. Cawood, Stockton-on-Tees. 
19,358. PREPARING CHENILLE Yarn for Weavine, T. 
W. Millward and E. Hollingworth, Manchester. 
19,859. Jam Jars, M. Alderley, Manchester. 
19,360. Skates, M. Paul, Manchester. 
18, Cicarette Movurtupiece J. Field, 
19, Liquips from Soins, D. Stewart, 


Gas Burners, C. P. Ehmann, 


19 864. and DocumMENT Fixgs, W. E. Kerslake, 
Liverpool. 
19,865. ACETYLENE GENERATORS, C. Bingham, London. 
19,866. Furnace for Heatinc 4 Diss of Gorrs, 
. Kain, Sheffield. 
19, 367. WATER-CLOSET Traps, R. Manchester. 


19,368. ACETYLENE Gas Geyerators, E. L. Levetus, 
Birming ham. 
19,369, ACTINIC Monocuromatic Lamps, J. W. 
ewall, Ongar, 


19,870. SOCKET Rydill, Dewsbury. 

19, "371. STaRTING SWITCHES for ELECTRIC Motors, E. 
Norris, Lincoln. 

19,872. Drivina Cuains, H. Renold, Manchester. 

19; 378. New Game, J. Rhind, Ww. 

19, 374. Brake Lever for RAILWAY Wacons, G. Goff, 
Newton-le- Willows. 

19,875. Woop-BLock Pavements, J. A. Brodie, Liver- 


191376. Coat Saver, G. Armi Wakefield. 

19,877. Gas Propucers, W. J. yy and J. Atkin- 
son, Manchester. 

19,378. Hoor Pap for Horsss, J. Stark, Manchester. 

19, "379. MacuINes for SAND "J. D. Duckett 
and W. Badger, Glasgow. 

19,380. Devices in Boors, T. D. Barry, 


London 
19,381. for Hotpinc Biooms, C. Craker, 
le 
19,882. for Hotpinc C. Craker, 


London 


19,888. ELEcTRIc Arc Lamps, F. R. Boardinan, 


mdon. 
19,384. CLuss, R. Simpson, Dundee. 
19,385. Winpow Fastener, W. E. Knight, London. 


19,886. Automatic Switcues, C. H. Offord and 
8. Jevons, Birmingham. 

- Boult.—(F. @. Dodshon, United 
States.) 

19,888. Rasp-cuTTiNG MAcHINEs, J. Foot, 

19, 889. Ratt Jomnts, H. M. Boyd, Redmon, J. oo We 

maker, and B. D. Berry, 

19,890 POWER-TRANSMITTING Devices, W. Lay and W. 
D. Cornelius, London. 

19,391. TOILET - PAPER Hotper, E. A. Harman, 
London. 

19,892. Manuracture of Cement, K. Mtiller, Londor.. 

19, TREATING Gasgs, R. J. Yarnold, 


19, for ELectric G. H. Chard, 

ndon. 

19,395. ANTI-VIBRATION Base for Motors, G. 
Middleton, London. 

19,896. DeveLopiIna PHOTOGRAPHIC FiLMs, J. W. Meek, 


mdon. 

19,397.. Winpow and CasemENT Fastenino, E. H. 
Stodart, London. 

19,898. AGGLOMERATION of FuRL, C. E. and C. J. Watts, 


London 


19,399, MANUFACTURING WALL Decorations, J. Thame, 


on. 
19,400, ConTROLLING TeMPERATURE of BoprsEs, R. W. 
James. —(The Bethlehem Steel Company, United States.) 
19,401, AsCERTAINING the TEMPERATURE of OxJECTS, 
- . W. James.—(The Bethlehem Steel Company, United 
tates. 
19,402. Merat Barus for Temperine Toois, R. W. 
James.—The Bethlehem Steel Company, United States.) 
19,408. MepicaL INHALATION Apparatus, W. Laing 
London. 
19,404. WEATHER - FORECASTING Apparatus, A. E. 
Lebret, London. 
ScuTcHiNa Macuine for W. McCausland, 
fast. 
19,406. RenpERING SULPHURISED HyDROCARBONS 
in Water, Friinkel and A. Konig, 
mdon. 


_19,407. RiBBON-R&VERSING MEcHANIsM, A. M. Clark.— 


(The Wagner Typewriter Company [Incorporated], 
United States.) 

19,408. Boiter Freeper, H. J. Davis, P. G. Ault, W. 
Ww. Bailey, and J. H. Wideman, Londan. 

19,409. Cocoa and Bran Roasters, W. Walter, 
London. 

19,410. Lappgrs, C. Coplantz, London. 

19,411. Device for TRANSMITTING SIGNALS, J. W. Stover, 


ndaon. 
MANUFACTURING CONFECTIONERY, G. Carlson, 
Sappies, &c., A. G. Thompson, 
ndon. 
19,414, PAPER Baas, H. H. Lake.—(W. H. Hansell, 
United States. ) 
19,415. Maxine Boots and Suxogs, I. Fréchette, 
Londo’ on, 
19,416. TeLEPHONE CALL Recorpers, H. D. Stroud, 
mdon. 
19,417. Parntour Game, F. Watts, Ilford, Essex. 
19,418. Makino Screw Botts, E. H. Murray-Morgan, 


London 
19, a. Sewer Pins, O. W. R. and F. E. Miiller, 


London. 
19,420. WatEr-cLosets, N. E. Cooke, London. 


19,421. Perroratep Soap, W. C. Hawtin, Leytonstone, 


Essex. 

19,422. Borters, F. Burger and H. M. Williams, 
London. 

19,428. Sewine Macuiygs, H. A. Klemm, London. 

19, 424. AEROPLANES, J. Tarbe, don. 

19, 425. Rapioconpuctor Tunes, E. Ducretet, London 

19, 426. BotrLes for Hotpine Liguin, A. C.-C. Liardet, 


mdon. 
Courtine the Hair of Animas, A. Martin, 


19,428, Boxzs, G. Wolf, London. 
19,429. Brakks for WHEELS of Cycizs, R. Reisner, 


mdon. 

19, the Heaps of Brooms, M. 8. Smith, 

19,481. Gear-cuTTinc Frames, J. McHardy and C. E 
Martienssen, London 

19,432. Maxina Carson, H. J. Haddan.—(H. Warten- 
berg and A. M. Miller, United States.) 

19,433. Means for Fastentnc Carps, E. Honegger, 
London. 

19, for Cuttine VeLvet, A. Weyermann, 

19,485. Pim, L. Ehrlich, A. Schindler, and H. Matz- 
dorff, London. 

19, 436. SKIRT- ELEVATING Devices, R. J. Piper, 

19,487. "Powss Transmitrers, F, E. Patterson, 
London. 

19,438. Incanpescent Exectric Lamps, C. Schuster, 


19,439. STEAM Traps, T. Sugden, London. 


19,440. Water Recutator, A. Cruickshanks and A. 
Scrivenor, London. 

19,441. Privtine Macuives, H. E. Newton.—(R. Hoe, 
Onited States. 


ni 

19,442. Printinc Macuives, H. E. Newton.—(R. Hoe, 
Vnited States. ) 

19,443. Propucinc Permanoanates, H. E. Now- 
ton.—{The Farbenfabriken vormals F. Bayer and Co., 
Germany.) 

19,444. Execrric Arc Lamps, G. C. Marks.—(Con- 
tinentale Jandus Electricitiits A. @. Société Anonyme, 
Belgi 

19,445. , = J. E. T. Woods and E, E. Glaskin, 


ndon 
19,446, Tings for Cycies, H. C. Russell, 


ndon 

19,447. Pero, A. Spencer, London. 

9, . CONTROLLING ELECTROMOTORS, Cc. A. Carus- 
Wilson, London. 

19,449. ConTRoLLInac Exrcrromotors, C. A. Carus- 
Wilson, London. 

19,450. Car Trucks, W. P. Thompson.—(The National 
Rolled Steel Car Com; ny, United States. 

19,451. EvecrricaL ConpEnsERs, G. F. Mansbridge, 


on. 
19,452. for ILLuminatine Device, F. W. Daw, 
London, 
19,458. Macaig, T. Peberdy and W. 
19,454, — TREATMENT, A. McLean and J.J. Warry, 


19,455. T. Live! 
19,456. ag CARRIERS, and 8S. Kremer, 
19, sor. Appiiances, J, Goodson, 
19, 458. "AXLE-DORES for L Ives, A. Sp 
London 
19,459. SHAFT Governors, J. T. Rossiter, London. 
19,460. Sream Enoing Vatve Gear, J. T. Rossiter, 
London. 
19,461. CLEANING PRINTING Press INKING ROLLERS, 


Bauer, London. 
19,462. Device for Toastina Breap, R, O. Pickin, 


London. 
Blat October, 1900. 

19, Borters, J. H. Bannister, Ports- 
mou 

19,464. STRENGTHENING FincERs and Wrists, J. E. 

atson, London. 

19,465. PHorocraPHic DaRK CHAMBERS, E. Hoch- 
strasser, Manchester. 

19,466. SuPERHEATING Steam, R. Anderton and A: 
Bolton, Manchester. 

19,467. Cover for Topacco Pipgs, A. J. Mason, Bir- 
mingham. 

CALENDAR and ADVERTISING TABLET, A. Craig, 

w 


19,469, AUTOMATICALLY CouPtine VEHICcLEs, J. Darling, 


19,470. Prncsess On witcH, Crompton and Co., Limited, 
and 8. L. Brunton, Chelmsf 

19,471. Pare Switcn, Crompton and Co., Limited, 
and H. W. W. Dix, Chelmsfo: 

19,472. Bart Crapie for Fisuinc, H. E. Browne, 
London. 

19,478. PLaTEN PrintInc Macuines, C. Butterfield, 
Nottingham. 


19,523. Prate Sprinos, D. Smith and B. H. Pearson, 
on. 
for Dinwer C. Kniller, 


ndon. 
19,525. Frxine the Base of GzoprTic MEASUREMENTS, 
F. Deinert, London. 
19,426. Bopy Rests for Caskets, T. W. Coughlin, 
London. 
19,427. Motor Veuicues, J. Bayer, London. 
19,428. APPARATUS for PoLisHinc, C. W. Nystrim, 
on. 
19, TusviaR Boprigs, C. V. Burton, 


19, 430. fame Aras, R. O. Pickin, London. 

of CompLex Orgs, E. H. Hopkins, 
.ondon 

19,582. Strgam GENERATOR, E. Strauss and A. Fried- 
mann, London. 

19,588. DistTiLLaTion of AMMont4, E. G. Scott, London. 

19,584. PRepAyMeNT Gas Meters, Metropolitan Gas 
Meters, Limited, and J. D. Forster, London. 

19, = INCANDESCENT Gas BU URNERS, H. Winkler, 


19,536. ComPosiTE Sunstances, E. Drew, London. 


lst November, 1900. 


19,587, CHamBeErRs for Woop, T. A. Hearson, 
Englefield Green, 

19,588. VENTILATING an WarMina Veuicizs, 
Cowper-Coles, London. 

19,539. TROLLEY a A. J. Ireland and C. W. G. 
Little, Kew, Surre, 

19,540. G. C. Waud and H. Parker, 


rd 
19,541. THe Printers’ KryLess Quoin, 8. Wallis, 
Mullingar. 
19,542. for Bicycizs, W. T. Stock, Ramsgate. 
19, Pirg Fitrincs, R. Charlton, Newcastle-on- 


Tyn 

19, ‘Upper SHAPING Macutyes, 8. H. B. Livingston 
and F. H. Doughty, Leicester. 

19,545. MECHANICAL FURNACE STOKERS, 8. H. Saunders, 
Liverpool. 

19,546, ApyusTMENT for SprRaL STRAP A. 
Williams, Chester. 

19,547. Lock-Nors and Botts, D. O'Keeffe and E. F. 
Manns, Liverpool. 

19,548. Brick-mouLDINe Macutngs, F. Johnson, Hull. 

19, for PuLmonary Consumption, J. 

19,550. *TRAWLING Grar, H. W. Perry, Great Grimsby. 

19,551. Hanaino Purse, P. H. Davy, 


19,552. Door and Smoke Burner, W. T. 
Baty and J. Eshelby, York. 

19,558. Seats of Cars, N. B. Jamieson and J. Y. Steel, 


Glasgow 
> TELEPHONE Apparatus, C. E. Ljungman, 
19,555. Macuinges, 8. Priestley and I. 


Thom 


radfo 
19, Sewine Macurngs, C. A. Dear- 
Bas. “Mecuanism, W. H. Merifield, Bir- 
Revucixo the Vipration of Wuerts, R. C. 


Sayer, ristol. 
sy CoLLars, D. C. Hogg and C. H. Mitchell, 


19,474. IMPLEMENT for TRIMMING Hoors, i 
Bradford. 


19,475. ArR-TUBE INLET GoveRNoR, P. C. Jones, 
Guildford. 

19,476. Dorrina Apparatus, A,, G., and J. Stell, 
ant 
9,477. Sprinnina Macuines, T. A. Boyd and J. and T. 

noo Limited, Glasgow. 

19,478. Caps for CARRIAGE Axies, F. Woodhead, 


19,479. BUFFER ATTACHMENT, W. A. McKnight, Liver- 


pool, 

19,480. Screw Streamers, W. Fairweather.—(J. S. 
Clark, Japan.) 

19,481. for Suips, W. Fairweather.—(J. 
Clark, Japan.) 

wey INTERNAL CoMBUSTION Morors, W. J. Crossley 

C. J. Atkinson, Manchester. 
19 483. CLEANING Bow s of Toracco Pipes, T. P. Evans, 
orcester. 

19,484. for ConnecTinG Pipes, C. Wills, Bourne- 
mou 

19,485. VENTILATION CONTRIVANCE, A. Meyer, Magde- 
burg, Germany. 

19,486. CLocks, F. W. London. 

19, 487. CoverInc LANTERN S.ipgs, G. W. Brown and 
G. R. Beaumont, London, 

19,488. WraprEr, J. Scrimgeour, Perth. 

19,489. TempLates, R. and E. Langer, London. 

19,490, INSTRUMENTS for ARMENTS, R. and E. , 
Langer, Lo London. 

19, we _— -pown Top to Cans, W. 8. Pilditch, 


19,492. 7 “New Game, T. Price and W. J. Castell, 
London. 

19,493. Toots, J. Erlenwein, London. 

19,494. Wepogs, The British Thomson-Houston 
Company, Limited.—(H. G. Reist, United States ) 

19,495. Systems of Evectricat DistrisuTion, The 
British Thomson-Houston Company, Limi’ 

(W. Le R. Emmet, United States. 

19,496. InpucTION ELEcTrIc Morors, The British 
Thomson-Houston Company, Limited. —(C. P. Stein- 
—_ States.) 

19,497, Etectric Circuits, The British Thomson- 
Houston Company, Limited. —(B. M. Hewlett, United 

tates. 

19,498. Crrcuir Breakers, The British Thomson- 
Company, Limited.—(B. M. Hewlett, United 

tates. 

19,499. CoNTROLLING ELEctRIC Motors, The British 
Thomson-Houston Company, Limited.—(F. B. Case, 
United States.) 

19,500. Switcues, The British Thomson- 
Company, Limited.—(&. M. Hewlett, United 

tates. 

19,501. = J. Hinks and Son, Limited, and H. D. 

inks, London. 

19,502. Leccinc Biockinc Macurneg, T. Ion, Winder- 


mere. 
19,503, TaBLE Game, G. Hughes.—(M. A. Sinclair, 
w Zealand.) 
504. Tires, A. T. Collier and the Collier Twin Tire 
Limited, Lo London. 
19,505. OBTAINING PHYSICAL Exercisg, P. L. Huskin- 
son, Nottingham. 
19,506. ELectric Arc Lamps, F. J. Green, London. 
19,507. APPARATUS for AERATING Wings, H. Sue, 


ndon. 
19,2 VaRYING Piston StRoKEsS of Pumps, H. Barcroft, 


19,509. of Enps on Ropss, T. 
McTighe, London. 

19,510. INcrEastnc Sarety of Exp.osives, M. Biele- 
feld, London. 

19, 511. DYNAMO-ELECTRIC Macuines, J. H. St. H. 

wdsley, London. 

19,512. ELecrric Switcues, H. H. Lake.—(McElroy. 
Grunow Electric Railwa: System, United 

19,518. NON-REFILLABLE LE Stopper, A. Florio, 
London. 

19,514. Caxe Try, A. E. Beck, Lond 

19, 515. RENDERING Woop Piaawneer,, ‘G. F. Lebioda, 
London. 

19,516. Drivinc Dynamos, J. R. Frikart, Liverpool. 

19, for Wixpow Tickets, Ww. Bratfisch, 

anc. 

19,518. Tickets, F. R. Britton, London. 

19,519. Trap, W. Hall, London. 

19, 520. BicycLe PEDALs, T. Rosethorn and W. Dibb, 


ndon. 
19,521. for J. J. Bourcart, 
London. 
19,522. Vatves, J. Ernst and G. Schmidbauer, 
London, 


19,560. Dopsrxs of Looms, J. Ward, Halifax. 

19, 561. West Tires, J. Cockburn, Glasgow. 

19, 562. Nut Crackers, J. Pollock, London. 

19, 568. FEED-WATER FILTERs, G. H. Butterworth, and 
H. H. Masters, 

19,564. Fisuine Nets, G. D. R. 

19, 565. Branpine of Hams, J. Farmer, G 

19, 566. Horst-poor Fittinos, T. McInroy, Gin Ww. 

19, 567. Power Pumps, W. E. Heys.—(J. Klein, 
Maschinen und Armatur Fabrik vormale Klein, 
Schanzlin, and Becker, Germany.) 

bay EmPLoyMENT of Arr, R. T. Loiseau, 

on. 
gr FoRMALDEHYDE GENERATORS, R. P. Kuhn, 
nd 

19,570. Wires, A. W. Hancock, J. 
Leighton, and R. Hacking, London. 

19, PEAT-PREPARING Macuinery, H. J. Spooner, 

ndon. 

19,572. ApsusTABLE Stanp, P. F. Turner, London. 

19,573. Butrer Press, J, N. son, Beckton, Essex. 

19, 574. Basic SUPERPHOSPHATE, J. Hughes, London. 

19, 575. CRADLES of ENDLEss Hoists, J. G. Childs, 


London. 
19 Switcnes, A. L. A. C. d’Arlincourt, 
mdon, 
19,577. Foot Braks for Cycixs, W. J. Jones, London. 
19,578. ILLumiInaTING WatTeR Gavags, P. Miiller, 


don. 
Securine on SHarts, C. Schtirmann, 


mdon. 

19,580. VgHIcLEs, H. Salsbury, London. 

Manuracture of Orpnance, A. H. Emery, 
mdon. 

19,582. Runnina Gear for Motors, G. W. Johnson.— 

(A. L. Riker, United States. 

19,583. GLoves for use in 
mdon. 

19,584. WatcHMAKERS’ Tonos, R. Hollweg, 

19,585. PLaN Sirters, C. W. E. Amme, L verpodl. 

19,586. AUTOMATIC DEVICE, C. W. E. Amme, 


19,587. Recsade Presses, H. and G. Mansfeld, Liver- 


pool. 

19,5¢8. Automatic Switcues, J. Booker 
and P. Sumner, London. 

19,589. Tape Printinc Macuriygs, EK. Currie and J. J. 

mer, London, 

19,590. ALARUM CLock, A. Junghans and Vereinigte 
Uhrenfabriker von Gebritder J Fanghons und Thomas 
Haller Actien Gesellschaft, London. 

19,591. Propuctne Sorts in HALF-ROUND Enps, H. C. 
A. Schwarze, London. 

19,592. Recovery of Tin from Srac, E. M. Bradford, 
London. 

19,593. SLeEvE Link INsERTER, C. Anderson, Swindon. 

19,594. . ALTERNATING CURRENT TRANSFORMERS, J. L. 
Davies, London. 

19,595. Arc Lamps, J. L. Davies, London. 

19, 596. Fiat-troN and Heaters, A. von 

Chigor, London. 

19,597. Composition of Matrer, E. Bushnan, London. 

19, 598. INKWELL, F. M. Ashley, London. 

19, "509. INTERNAL COMBUSTION Enornes, E. B. Koop- 
mnan.—(H. D. Wood, United States.) 

19,600. APPARATUS for ADVERTISING Pourposss, A. R. 
Miller, London. 

19,601. MANUFACTURE of ORDNANCE, A. H. Emery, 
London. 

19,602. Heaters, A. E. Greville, London. 

1 9,008. STEAM -GENERATOR Furnaces, E. Brook, 


W. L. Wise.—(Z. F. 
D. Cox, and F. F. Prentiss, United States.) 
19 Macuings, J. C. Fell.—(J. Felbel, 
United States. ) 
19, pe Device for Supportine Coats, E. Heinrich, 
on. 
19,607. Hanoine Device for Trousers, E. Heinrich, 
London. 
19,608. Piaster, C. W. T. Eustance and J. D. 
Colle ley, London. 
19,€ ih, Heatinc Smootuinc Irons, J. Feldmeyer, 
ndon. 
19,610. PRopuLsIon of Sutps, A. H. Valda, London. 
19,611. SIGHT-FEED Lusricators, W. Grimes and C. C. 
Wakefield, London. 
RenovaTinc ExLectric IncaNpEscENT Lamps, 
J. Boult.—(La Saynar Omnium Industriel d'Elec- 
Société Anonyme, France. 
19,613. Furnaces for I Iron Orgs, A. and C. 
Crossley, London. 
19,614. Pweumatic Tires for Bicycies, E. Hemsted, 
London. 


vine Games, S, Wand, 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


656,416. Incot-exrractina Apparatus. W. 
Morgan and C. L. Taylor, Alliance, Ohio.—Filed 

1st t keptember, 1 1899, 
Claim.—In an ingot extractor, the combination with 
a travelling bridge and a travelling trolley thereon, of 
a bar carried by the trolley, means carricd by said 


DNS 


for moving the bar vertically, "the mould 
ces having means for engaging the mou 

or movably mounted in the upper end of said 

a nut on the screw, means for rotating the screw, a 

means connecting the nut and mould-stripping 

devices. 


MULTIPLE-cyLINDER Gas R. A. 
visbie, Middletown, Conn.—Filed December 19th, 
189 

Claim.—In an engine of the character described, the 
combination of a cylinder formed of a single am 

beige a single partition presenting two compartmen’ 
pot yew ahr ambers located on a line with each other, 
said partition forming the head of the lower compart- 


ZZ 


— 


NS 


ment, inlet and exhaust valves for the compartments, 
pistons located in the compartments and connected to 
each other and to the crank shaft, the Ps naga having 
openings leading into the lower part of the upper com- 
partment above the partition or head, and opposing 
valves located in said openings, substantially as Shown 
and for the purpose set forth. 


656,623. Devicr ror Francina Tupss, F. W. Bar- 
jy Hamburg, Germany.—Filed February 8th, 


Claim.—In a device for forming flanges on tubes, 4 
combination of a mandril having a recessed collar 0} 
head formed thereon, a threaded rod or stem at the 


[656,623] 


opposite end of the mandril, a.cap on 
said rod, and a threaded nut travellin Fo said rod. 
whereby "said collar may be forced toward the recessed 
collar, substantially in the manner and for the pur- 
pose set forth. 


656,676. Cane MILL, 0. B. Stillman, New York, N.Y 
Filed May 18th, 
Claim.—In a h ter described, 
the combination with on upper and lower rolls, 
movable bearing blocks for the upper roll and the 


of a cap for the bearing of the 
roll, and a U-bolt securing said 
housing having a recess into which the U-bolt is let, 
substantially as shown and described. 
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THE ENGINEER 


FOREIGN AND ENGLISH PRACTICE IN ELEC- 
TRICAL AND TECHNICAL INDUSTRY. 
No. Hl. 

ProBaB.y one of the greatest checks on electrical 
development in this country has been the law. It is 
curious that, with the exception of electro-chemistry, 
practically the whole development of electrical engi- 
reering is bound up with bodies requiring parliamentary 
powers. Electric and some branches of civil engineering 
are unique in this respect. Electric light, the. telegraph, 
and electrical traction, are only possible with powers, 
while the distribution of power can only be done to a small 
extent in large works without an Act. Telephony has 
had to kow-tow to the Post-office, and is practically 
coming into line with telegraphy. Even to land an inter- 
national submarine cable, permission of the Government 
is needed. It is so widely realised now that legislation, 
especially the pagers clauses, kept back tramways and 
the electric light, that we need say nothing kere on that 
point; but the whole basis of this kind of legislation is 
curious, and calculated to discourage industry. It is 
assumed that if a body wants parliamentary powers 
to carry out something, that something is for the 
good of the body, and therefore necessarily bad 
for the public. A great deal ought to depend on 
the privileges asked for by the body, and how far the 
exercise of such ae can affect individuals or the 
public ; but it is generally assumed that the privileges 
are so enormous that the Act must be refused if any sort 
of reason can be found for withholding it. One of the 
most favourite courses is to say the preamble of the Bill 
is not proved. This means one of several things—for 
instance, that the scheme will not pay. This is a very 
strange giound, for surely those interested in the scheme 
must know best whether it will pay or not. Generally it 
means that the Committee thinke the scheme will not 
pay interest on capital; but that is no ground for 
refusal, because if it did not pay interest, as 
long as the revenue is larger than the expenses, 
the scheme will go on, and serve the public, though the 
capital may be lost. It may mean that there will be 
competition with existing schemes. That may be, but 
why should not competition be a benefit to the public ? 
Parliament does not prevent a shop being opened because 
it may compete with other shops. The public wants 
them to compete. It may be said that the shop does 
not ask the public for privileges; but the privileges are 
of the meagrest kind. Generally they are compulsory 
poe: or right to take up streets. If a body witha 
arge localised system wants to buy some ground, the 
owners can run the price up to anything that is not 
enough to stop the enterprise. The result is where pur- 
chase is necessary, an Act gives the privilege of being 
able to buy at, say, twice its value, what would otherwise 
be prohibitive in price. The privilege of taking up roads 
merely means the obvious facility for supplying people 
with what they want. If a householder with a front 
garden wants water, he, of course, allows the water com- 
pany to bring the pipe through his property, though it 
may inconvenierce him. This is not really granting a 
privilege to the water company. If the householder 
owned the bit of street in front of his house he would 
give the same facilities then. The streets have, for the 
sake of administration, to be owned by the householders 
collectively, but that does not make the privilege any 
greater, 

Apart from withholding of Aets for wrong reasons, the 
whole of the proceedure in obtaining private Bills needs 
overhauling. It is slow and outrageously expensive. No 
one who has not had to do with it knows what a business 
itis to get a Bill through. First there is all the pre- 
liminary formal work, involving depositing plans, drawing 
K the Bill, and so on. Then counsel have to be retained, 
also experts. The preliminary scramble really begins at 
the first consultation. We believe all counsel at the par- 
liamentary bar get the same fee, but the bigger the counsel 
the more Bills he is on at once, and theless he attends to 
each; so that the product of his eminence E and his 
attention A is a constant, or E A = C, the cheque he 
draws. The result is that the leading counsel has very 
many consultations—at the same fee for each—to hold in 
the time, and can only give a few minutes to any one 
Bill. He cannot absorb all the details of a complicated 
Bill in the time, and generally works in details belonging 
to other Bills. Then the Bill is due for hearing ; but it may 
take many days, perhaps weeks, before itcomeson. All this 
time the promoters have an army of witnesses, solicitors 
andso on, living in luxury, orat any rate in the Westminster 
Palace Hotel, at their expense. When the Bill comes on, 
the great scramble commences. To begin with, there is 
no room; there is a row of chairs which counsel seize, 
and the rest of the space is a tightly-jammed mass of 
loafers, parliamentary agents, clerks, solicitors, witnesses, 
pressmen, and more loafers. Your counsel, or a few of 
them, may be there, or you may be deserted. There are, 
say, twenty opposing parties, each With two or three 
counsel, many of whom are present, and some of whom 
have chairs. They all interrupt at frequent intervals; 
the evidence is generally irrelevant. Eminent engineers 
give evidence on legal b preg or matter of public policy, 
and are cross-examined by all the twenty opposing bodies 
represented by counsel, who have picked up their 
technical knowledge during a flying consultation in 
the corridor, and have mixed their notes with their 
lunch on the table in front of them. Then there 
is a discussion as to procedure, and the argument 
is invelved and chameleon in its character, because 
the Bar isa sort of floating population whose indi- 
viduals change from time to time to put in appear- 
ances in other Committee-rooms, and the newly-arrived 
counsel do not know what has been said by the recently- 
pone counsel who have been talking before. Then the 
ocal witness—probably a country surveyor, or the chair- 
man of the Pigwell Board—is a terrible person. Any 
number of local witnesses may be called one after the 
other to prove the same thing, generally an opinion, or 


something that is not evidence. Comparatively few 
witnesses can answer a question. In chief, this does not 
matter, because in committees a witness has a copy of 
his evidence with him; but in cross-examination it leads 
to delay. Then at intervals a bell rings, and a waiter 
with a mayor’s chain on shouts “ Division!” and the 
Committee runs off like a lot of schoolboys for twent; 
minutes or so. The whole performance lasts from half- 
past eleven or twelve to about half-past three, sometimes 
with an interval for luncheon, so the business done per day 
is minute, but the cost is enormous. So much is this so 
that parliamentary expenses generally figure by them- 
selves in the accounts as a serious capital expenditure. 
All this has. to be repeated, as the Bill has to be passed by 
committees of the Lords and Commons separately. 

So far we have only considered the law, and more 
especially parliamentary difficulties, as far as they con- 
cern private enterprises, without considering the modern 
craze for municipalisation and its effect on the progress of 
electrical engineering in this country. Municipalism is a 
child of Socialism. Socialism wants everything to be 
owned and worked by the State. This broad idea, so far, 
has not commended itself to the powers that be. If the 
State will not undertake this, the next best thing is to 
sub-divide, and get municipalities to do as little 
States what the big State will not do on the large scale. 
This is easier to bring about for several reasons. The 
town councillor is a lower type than the member of Par- 
liament—we beg pardon, he is not quite so high—and his 
electorate is wider, and therefore more ignorant, and in- 
cludes a large number of working men, containing its pro- 
portion of agitated ones, who have been led to believe 
there is class and capital oppression, and Socialism or 
some other ism will cure it. Town councillors probably 
do not, as a rule, personally believe in Socialism, State 
ownership, or even municipal ownership ; but what they 
do believe in is increasing the importance of their office, 
and increasing their patronage and _self-glorification 
generally; and considering the class from which town 
councillors are generally drawn, it is, perhaps, extra- 
ordinary that their work is done as well as it is. 

Municipalities and local authorities exist, and assume 
the attitude that electric lighting, traction, and power 
distribution must be in their hands. Ag far as the 
theory of municipalisation goes, it is equally right that 
they should go in for, or even monopolise, any local trade. 
On socialistic principles they ought to carry on all the 
manufacturing and all the industry of a district. Why 
do they not do so? Where does the difference come in in 
electric work? There are many reasons. If a town 
council proposed to set up a corporation iron works at 
Sheffield, the existing ironmasters would object, and 
would have a very considerable following. In addition, 
the idea would be new, involving radical change ; and 
anything new, involving rgdical change, can always easily 
be opposed successfully. A municipal electrical scheme has 
no interested opponents except, perhaps, a private com- 
pany, probably consisting largely of outsiders who have 
no voting pe hermeap and the novelty, such as it is, 
produces little opposition, except in the lowest classes of 
mind, as regards traction and power distribution over 
large areas. 

Again, if a corporation proposed to provide public 
stores, like glorified co-operative stores, to supply the 
public with everything at the lowest possible prices, all 
the local shopkeepers would object. If the corporation 
not only wanted to have its own stores, but proposed to 
close all the shops on the ground that competition was 
bad and they could sell much cheaper, so that the towns- 
men would benefit by the absence of competition, the 
local shopkeeper would rise in his wrath and vote against 
such aymad scheme. But when the local authority pro- 
poses to supply electrical energy there are no powerful 
vested interests to oppose, and when they ask for a 
monopoly, on the ground that the public can get it 
cheaper if they are not allowed to buy from anyone else, 
there is no one to say them “Nay.” The local authority 
thus has it all its own way, as far as its own voters are 
considered: but then Parliamentary Coramittees have to 
be reckoned with, and it is their duty to look at such 
matters more broadly. The argument that is brought 
forward in case of electric lighting and traction is that 
the local authority has to look after the streets, and 
therefore no one else should be allowed to pull them up 
or interfere with them, therefore the local authority 
should do the lighting and traction. There is some reason 
in this, but the whole argument is out of proportion. The 
pulling up of streets, or rather the difference of incon- 
venience to the public due to the streets being pulled up 
by one body or another, is too minute in comparison 
with the importance of municipal or private ownership of 
the electric light system. The municipal gambit is, how- 
ever, always to impress the Committee with the import- 
ance of leaving the streets under the absolute control of 
the local authority. Then it is argued that a municipality 
can get money cheaper, and can therefore supply cheaper. 
This is a very common fallacy. A town can borrow at, 
say, 8 per cent., whereas in a sound concern shareholders 
expect at least five, so it would appear as if the town had 
the advantage. The town borrows at 3 per cent. 
because it takes the risk, and gives good security 
to the lenders. The plant and goodwill, and so on, is not 
the real security in such a case atall. A limited com- 

any’s shareholders, on the other hand, take the risk. 

he ratepayers pay their 3 per cent., exclusive of risk, 
that is to say, in case of failure they go on paying their 
8 per cent., and, in addition, pay increased rates for their 
new plant or what not. The electric com ys its 
5 per cent. if successful; if not, nothing. ere is little 
doubt the company in -reality gets its money cheaper. 
This sort of fallacy is not confined to municipalities ; it is 
often urged that the Government ought to borrow ata 
low rate, and invest in paying enterprises for the 
good of the public. Some time ago one of the Govern- 
ments—it does not matter which kind it was, 
either might have’ done it—proposed to borrow money 
cheap, and invest it in buying out Irish landlords, 


as the tenants’ nominal interest came out much above the 


interest on a Government loan. The Irish tenants were. 


to take the farms on the hire-purchase system, like 
newly-married but imprudent young people. Not only 
do municipalities want to do their own electric work, but 
they want a monopoly of it. If they were to do the work 
well, they would secure a ag wy ge anyhow; but they 
want a monopoly in case they do the work badly, and this is 
supposed to be in the interest of the ratepayers! The 
truth is that the members of local governing bodies are 
seeking their own ends, namely, more importance and 
patronage ; and their interests are antagonistic to their 


own ratepayers. That municipalities should supply their. 
own gas, water, and electric light is open to argument; 


there are certain advantages as to dealing with 
streets, and ease of collection of accounts; but on the 
other hand it is not the least likely the management will 
be so capable. A collection of untrained amateurs 
selected by public vote, with all the follies accompanying 
an election, with no pecuniary interest in success, is not 
likely to manage very well. It may be said that cor- 
rations are successful. The answer is that we do not 
now; it is very much a matter of account keeping. 
The town councils have kept back electric light, and bo 
horse and electric traction, to a grievous extent. They 
have always objected to anything new. The electric light 
was dangerous or untrustworthy, and the trolley wire was 
most dangerous and unsightly. Now the town councils 
want to do the work themselves, so both are going well, 


except that there is great wT between neighbouring. 


authorities. Each authority will throw any and every 
other authority off the rails if it can. The opposition to 
through-traction schemes is often of this sort. Perhaps 
the most ludicrous opposition to progress is the objection 
of local authorities to power schemes which only seek 
leave to give the local authorities the option of taking 
wer. Authorities. pray Parliament to prevent their 
aving the chance of power offered them. It is as if a 
man insisted on making his own clothes, and finding 
them bad, asked the. law to prevent a tailor offering him 
better ones, in case his work might be taken from him. 
Of course, such authorities really do not represent their 
ratepayers. It is clearly to the advantage of the rate- 
payers to have the option of buying energy in hulk, or 
generating themselves, but the authorities prefty, for 
their own personal ends, to generate themselves. They 
therefore sell their ratepayers for their own personal 
inflation. Local poor 
ing every kind of discouragement in this country, and 
Parliament has done its share by general and private Acts 
to hinder it as much as possible. Yet it struggles with 
municipalities and powers in high places, and it is 
developing fairly rapidly now in spite of everything. 
With the laws in continental countries and America, 
where electrical engineering has gone ahead, we are not 
concerned. Itis very clear they are notas in this country. 


PRIME MOVERS AT THE PARIS EXHIBITION. 
No. XIII. 
BRATYA BROMLE\. 

THERE is a peculiarity about Russian engineering which 
it is difficult to describe or even to lay hold of as a 
distinct conception. It is a sort of flavour—a charac- 
teristic individualistic style rather than any difference of 
aims or difference of mechanical means from the rest of 


Europe—a difference of taste dominating the design and - 


the finish. One could almost avow that he could dis- 
tinguish a steam engine as Russian and not German, 
French, or English, at a hundred paces distance, as one 
distinguishes a beech tree from an elm. So far 
as external appearance goes, we have a decided 
opinion that Russian taste in machinery is good taste. 
The dead jet black colour of all pain surfaces, 
relieved only by a very little gold or occasionally 
blue on the name plates, but forming a most striking and 
harmonious contrast to the plain polished metallic sur- 
faces; the smooth trim outlines. with . well-rounded 
corners without an unnecessary projection or engularity ; 
the general compactness of the whole—all appeal to the 
longing instinct in the true mechanical engineer for 
simplicity, sobriety, and dignity. In the details of 
Russian machines one often comes across constructions 
which appear owtrés and crude, sometimes even boyish ; 
but at the same time all such aberrations are marked by 
distinct originality of thought. The fact is that, although 
it appears curious to say so of a well-travelled people like 
the Russians, Russia in its native industry, as well as in 
other things, is kept apart from the rest of the civilised 
world by geographical obstacles, the chief of which -is 


simply pure distance, and the great distances which, 


obstruct this mingling with the outside world are 
for the most part inside the boundaries of Russia. 
We are accustomed to meet abroad so many highly 
educated and exceptionally intelligent Russians, en- 
dowed with quite a special gift of languages enabling 
them to communicate with fluency and absence of 
ambiguity with the people of many countries, that we 
are apt to forget that Russia’s population is immense, 
and that these representatives whom we meet abroad are 
only a very small selected sample of the whole, not in the 
least correctly representative of the whole, and acting 
only as a very ineffective leaven upon the whole. We 
know that now-a-days it is no serious enterprise to 
journey to and from St. Petersburg, but Russian life and 
industry are not concentrated at St. Petersburg, and we 
cannot grasp the geographical situation without remem- 
bering that St. Petersburg is situated at one corner on 
our edge of a hugely vast territory, and that when you 
have got to St. Petersburg you have hardly begun to get 
into Russia. 
In considering the characteristics of Russian machine 
design we must also remember that the highly educated 
and intellectual men and women whom we have perhaps 
sometimes taken as samples of the nation form a very tiny 
fraction of the whole, and are derived mainly from aristo- 
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cratic families. Now it is into the hands of this class 
that the direction of engineering works and the design 
of native-built machinery falls, and that many of them 
are amateurs who have taken to engineering, not 
from the necessity of gaining a livelihood, but from a 
patriotic desire to help on the progress towards civilisa- 
tion of their country. The stupendous mass of almost hope- 
less ignorance; of degrading, almost bestial, poverty; of 
superstition and fanaticism; the widespread and influential 
bourgeois, official and clerical corruption, laying their 
deathly poisons thick over the limitless tracts of agrarian 
Russia, act as a nightmare upon the educated native, and 
load his society with a tragic gloom such is unknown else- 
where in Europe. From this heavy fundamental gloom 
burst the storms and furies of nihilism; but happily the 
more frequent product takes the less pessimistic form of a 
higk-spirited self-devotion to the cause of the elevation 
of the masses by the ways and means of progressive 
civilised industrialism. The peculiarity of Russian 
science and manufacturing enterprise is that it is guided 
and supported by a small selected class containing a pro- 

rtionately large aristocratic and amateur element. In 

ngland, engineering practice may be said to be deter- 
mined by the mind and conscience of the great bulk of 
the — In Russia the mass of the people have 
absolutely no influence upon it. 

Many of the most important engineering works of Russia 
are at Moscow. The feeling of an outsider is that Moscow 
is an infinite distance off, and that it only just escapes 
being geographically buried in the Caucasus. A moment's 
consideration, however, shows how it is really, in ever so 
= a degree, more central to the territory and the popu- 
ation of Russia than is St. Petersburg. 

Among the largest of these Moscow works is that of 
Bromley Brothers, two of whose engines exhibited at 
Paris we illustrate in this issue. These works were 
started in very modest style in 1857. In 1882 they 
employed as many as 760 workmen, and in 1896 the firm 
had: so increased its work that the shops covered an area 
of J; of a square kilometre, and employed 1400 men and 
850 machine tools. These latter are driven by 450 horse- 
power in three engines. They make, besides steam 
engines and boilers, also pumps, portable engines petro- 
leum motors, circular-saw benches, and other wood and 
metal-working machine tools. 

The larger of the two engines exhibited at Paris is a 
horizontal triple-expansion three-cylinder engine. It was 
shown driving a three-phase dynamo of 220 kilowatts at 
200 volts, built by Brown, Boveri, and Co., of Baden, 
Switzerland. This dynamo has its field magnets mounted 
on an exterior fly-wheel ring rotating with the shaft, 
while the armature is fixed inside this ring. In 
mechanical construction this armature is peculiar in that 
the spider body is cast in halves the section being per- 


“ pendicular to the axis, not diametral, and the whole being 


thus provided with duplicate arms, which gives it an odd 
appearance. A general plan of the engine, given on the op- 
— page, shows the dynamo in section. From it it may 

seen that the high and middle-pressure cylinders are 
placed tandem on one side of the dynamo, while 
the low-pressure cylinder and the air pump lie on 
the other side, the air pump being horizontal and 
underneath the floor level. The end elevation of the large 
cylinder and cross section of the middle cylinder, and the 
longitudinal section of the large cylinder and the pump, 
given on the supplement, show this arrangement of the 
latter more distinctly. The low-pressure piston-rod, ex- 
tended through the back cover, is guided by a small cross- 
head and guide-bars. From the crosshead stretches horizon- 
tally a double link connecting-rod, which drives the top 
end of a vertical double-plate lever. This reduces the 
stroke from 810 mm. to 300 mm., and drives the pump 
through a long connecting-rod—nearly 3 m. long—lying 
inside the trunk of the pump. This hollow trunk is 
continued through stuffing-boxes in both covers of the 
pump, and the connecting-rod is linked to its far end. 
This long rod certainly gives an easy drive, with hardly 
any side thrust, and the whole arrangement is compact. 
The pump is double-acting, 330 mm. in diameter, and its 
valves, 120 mm. in diameter, are rubber discs held 
down by conical spiral springs. The gland of each 
stuffing-box is perforated to permit of the escape of 
leakage water, which is led away by a passage and tube 
to the condenser, which is an injection condenser. 

The three cylinders have diameters 340, 550, and 820 
mm. by 810 mm. stroke. They are all steam jacketed, 
the boiler steam entering the first jacket, and the dis- 
charge from the first cylinder entering the jacket round 
the second, which in its turn exhausts into the jacket of 
the third cylinder. At the intended steam pressure of 
11 to 12 atmospheres and the normal speed of 92} revo- 


- lutions per minute, and high-pressure ‘cut-off 28 per cent. 


of the stroke, 350 horse-power is developed, with a con- 
denser vacuum of about j atmosphere. Without super-heat, 
but with dry steam supply, the consumption of steam 
per horse-power hour is stated to-be 6 kilos. = 13} Ib. 
All the valves are double-beat lift valves, whose coiled 
spring closure is cushioned by simple air dashpots. For 
the two larger cylinders the side shafts drive the valves 
by cams and hard steel rollers, four cgms for each 
cylinder. We have already pointed out in connection 
with Tosi’s engine the simplicity and excellent working 
of this form of gear. The exhaust valve levers get their 
motions direct from the cam through the inclined links. 
The admission valve levers get theirs after reversal of direc- 
tion by the insertion of other levers atthe cam level. A sim- 
lification might well be obtained by the omission of these 
evers and the accompanying reversal of direction. The 
valve ends of the levers lift the valve stems through short, 
loose, hard-steel links of knife-edge pattern. The end of 
the lever is forked, and the lower knife-edge is thus in 
two parts. The body of the short link lies in a slot 
through the valve stem, and its upper knife-edge is single 
and bears upon a hard steel plate let into the top of 
slot in the stem. These valves are seen in the drawings 
which form the supplement. 
In the high-pressure cylinder—see the supplement—two 


excentrics on the side shaft drive the four valves without 
any trip. The drawing below shows the gear in elevation 
andin plan. The side-pin p on the excentric sheaf gives a 
positive motion to the exhaust valve by the rodee. The 
motion of the pin p is diagrammed below for three 
different positions of the governor, the positions of lift and 
of closure of the valve being indicated on the diagram. The 
point of exhaust, or lift of the valve remains nearly con- 
stant at 10 per cent. from the end of the stroke, while the 
re-seating, or point of compression, is still less changed, 
remaining always at 12 per cent. from the end. The two 
dead points are marked by small circles upon the three 
curves of the diagram, which shows that the lift is quick 
and the closure also fairly quick. 

The excentric rod /—see the plan and below—forged in 
one piece with the one half of the sheaf, acts partly in alter- 
nate thrust and pull and partly asa lever. In its lever 
motion its fulerum is the pin f, which fulcrum, however, 
is not a fixed one but swings to and froin a circular are 
guided by the short radius link r, centred at g. This 
centre g is shifted by the governor as the speed changes, 
thus altering the inclination to the horizontal of the arc 
path through which f swings. Below there are 
marked five positions to which the governor draws the 
centre g, corresponding to the cuts-off in the high-pressure 
cylinder, 0, 3, $, $, and ;%;. The whole linkage is drawn 


but this coincidence is made impossible in this construe- 
tion by the need of taking the lever or excentric rod J 
over the shaft G. If the design were slightly altered, 
so as to crank the shaft G over the rod /, the two centres 
could easily be made to coincide, and this defect in the 
gear obviated. The five positions of f at the outer end 
of the excentric throw are also marked by small circles, 
as also the five arc-paths of this pin. These are seen to 
be widely different, the steeper path corresponding to the 
earlier cut-off. The pin v at the extreme end of the excentric 
rod is thus guided through the five closed curve paths, 
clearly shown below, the diagrams being marked with 
the admission and cut-off points on these five curves. 
Here, again, it may be noted that the admission point 
is hardly changed at all throughout the whole range of 
cut-off from 0 to ;"5, and that all except the earliest cuts-off 
are obtained by fairly rapid movements of this point v. 
As will be clearly seen from the ne there is no trip- 
gear. The pin v moves the valve lever V positively 
through the inclined connecting link K. This lever has 
a very slightly convexly curved under surface which rolls 
on the flat horizontal surface of the steel fulcrum plate I’. 
At the moment of lifting and at that of closing, the ful- 
crum, or touching point on this plate, is close in to the 
valve stem, giving a slow lift or fall at these instants, and 
consequent quiet seating. But immediately after the first 
lift takes place the ful- 
crum rolls rapidly away, 
whereby the ratio of the 
speeds at the two ends of 
the lever V is very rapidly 
changed, and the main 
part of the valve lift takes 
place at high velocity. 
Similarly it descends with 
greater velocity until the 
valve almost touches its 
seat, when, during the last 
instant of the downward 
movement, the speed is 
again reduced in a very 
large ratio. 

The rolling of the ful- 
crum of the lever V on 
the plate F changes the 
ratio of lever arms, and 
of speeds at valve and rod 
k from 1/10 to 3/2, that 

~ is, the one extreme ratio 
is 15 times as great as the 
other. The good effect 
in soft quiet seating of the 
valve is evident. After 
seating the valve, the 
lever V lifts out of con- 
tact with the plate F ; but 
when on its down-stroke 
it once more comes into 
contact with it, it does so 
at the low velocity, and in 
running one hears no 
blow on contact taking 
place; and can hardly 
even feel it by laying 


the finger on the plate F. 
A somewhat similar varia- 
ble cut-off admission gear 
without trip is to be seen 
on a small Budapesth 
engine made by Schlick, 
which we intend to illus- 
trate in a later issue. 
The same principle is 


commonly enough utilised 


oO in the exhaust gear with 
lift valves, as may be seen 
in the drawings of the 

resent engine, although 
= ere the construction is 
such that the force ap- 


plied to lift the valve does 


VALVE GEAR OF BROMLEY ENGINE 


in the position corresponding to } cut off and at the 
inner end of the excentric throw corresponding to the 
crank dead-point. 

The governor moves f by the two-armed bell-crank B B, 
keyed on the rocking shaft G, to which is also keyed the 
arm A. The shaft G stretches from the governor alon 
the whole length of the high-pressure cylinder, an 
carries two similar bell-cranks B at the two ends of the 
cylinder, as seen in the plan page 485. The arm A is placed 
near the governor, andis duplicate. In the figure above, S 
is the sleeve of the governor, which moves A by the lever L, 
and the rod R, whose length is adjustable during running 
by the hand wheel W, and which is jointed to the arm A. 
The inner arm of the bell-crank is pinned to an oil 
cataract piston-rod C, which damps off governor oscilla- 
tions of ahunting nature. This oil cataract is repeated 
in the similar valve gear at the other end of the cylinder 
worked by the second excentric. Its duplication seems 
unnecessary, and it would have been better placed closer 
to the governor, where the oscillations to be damped 
arise. or instance, tt would be better placed on a pro- 
longation of the rod R. 

The five dead-point positions of the fulcrum f for 
the above five cuts-off are marked by small circles, 
and it is seen that the ¢»vernor movement altering the 
cut-off from 0 to ;% alters this dead-point position very 
little ; that is, it alters the linear lead of the valve lift 
very little. It would not alter it at all if the centre G 
were made to coincide with the dead-point position of f; 


7 not act upon it centrally, 
except at one instant of 
the up-travel of the bell- 
crank lever. It is rarely 
to be found operating the 
admission valve, but 
seems very capable of 
giving good results on the steam side of the distribution, 
and has the immense advantage of permitting the use of 
lift valves with a high range of cut-off, and without any 
trip gear. 

There is nothing special worthy of notice in the 
governor of this engine. It is a central weight governor 
without springs, running at 130 revolutions per minute. 

The connecting and piston-rods are of forged steel, 
and the crosshead a steel casting in a very compact box 
form. The main shaft bearings are of 200 mm. diameter, 
by 350 long, the shaft being swelled to 375 mm. dia- 
meter where the dynamo is seated upon it. The bearings 
are lined with white metal, and in the cylinder stuffing- 
boxes metallic packing is used. 

We have described this engine at length because, for 
reasons that could not be fully stated here, we believe 
that in the near future of steam engine construction four 
lift valves per cylinder without trip-gear, or four piston 
valves moved by a gear suitable to lift valves, will be the 
standard design for high-class work. This being our 
reason for a somewhat lengthy description, it has been 
necessary to point out at the same time the easily- 
remedied defects in this sample of such design more 
freely than we should have done in the case of a more 
commonplace engine; and this criticism should not be 
interpreted otherwise than as quite minor objections to 
certain details in a highly meritorious construction— 
objection which might be hypercritical in a criticism of 
our ordinary standard. 
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and the craft built to prey upon them. 


The same firm exhibited some vertical petroleum internal- Torpedo Boats. Protection or armour have, it will be noted, been a con- { 
combustion engines, and also a small vertical high- Trial stantly recurring factor, but they do not seem to live. { 
speed steam engine. This latter runs at 350 revolutions Nationality | Guns. Now, regarding the Novik as the pioneer destroyer- 
per minute, with a stroke of Tin., giving the very a —— | destroyer, we find that she is only seven times the size r 
moderate piston speed of 403ft. per minute. It is com- | 1877, .. nil. of the United States standard destroyer, whereas the I 
16}in. in diameter. | Boat of 1887, Nov. 80 .. ..) 55 105 | 1640} 23 | 4 &pdr. of ] 

ach cylinder is serve a balanced piston valve driven ats of her day. speed she conforins e grea t 
by one excentric, the excentric being | 180 | principle—adopted by Russia for her destroyers 
mounted on, and controlled to vary the cut-off by, a | Boat of 1900, Audacieux, —that ‘if the vessel designed to exterminate is larger, I 
shaft governor. The steam pressure is intended to be | ith lin-armourbelt..; French | 185 | 1200| 26 | 2Spdr. | and, therefore, more seaworthy, and better able to keep j 
9 to 10 atmospheres, and with normal cut-off of 32 per| ‘That is to say, in twenty years the boats have about her speed at sea, she does not need to be so fast as her V 
cent., and without condensation, the horse-power developed quintupled in A Ha quadrupled in horse-power, with | Prey by two or three knots.” The French do not exactly t 
is 60. The governor is a single-weight governor with one | rather less than a quarter more speed. We will now | follow this, as 26 knots is their speed for both destroyers 8 
strong spira) spring set radially, and so placed, as regards | turn to their special antagonists, in which there has been | 924 torpedo boats, but they accept it as an axiom none b 
the weight and its bell-crank lever, that the balance of | much change, variety, and uncertainty. the less, and we believe we are correct in saying that no a 
spring and centrifugal forces is direct and does not bring ; ‘ less an authority than M. Normand is an apostle of the l 
any side thrust on the radius bar which guides the excen- Catchers and Destroyers. doctrine. Altogether we are inclined to fancy that the 
tric, which excentric, therefore, floats freely in obedience = Dunois is not a “catcher” as we understand the term, but 
to changes of speed, without frictional hindrance at the Nationality. Tons.|I H.Plspeed; Guns, _| “ destroyer-destroyer” prototype, bearing to destroyers 
oe ayo An inertia ring is mounted on a central knots. the relation that - ~— a to torpedo boats 
rictional bearing forming part of the governor wheel, this P a fifteen years ago. e Novik, we imagine, comes 
ring being free to swing or las a sort of Greif—the first frankly - designed 
friction in its bearing. Its inertia and this friction act as | 18> Swift (now torpsdo) British | 125) ? | 20 | 6%pdr. | destroyer of destroyers. In due course, the Archer, 

- an oil or water cataract would act in damping oscillations | 1335 Bombe ) .| French | 395] 2000/18 | 4g-par, | Sharpshooter, and finally the Havock will be ap- cl 
due to hunting and to the variable back thrust of the|_ _ 8i-pdr. | proximated to, but seeing what the a does now, n 
valve rod due to the frictional and inertia resistances to | 18> Seout,* dim. deck ..| British | 1580 | 8200 | 16 = the “‘ destroyer-destroyer”’ of the future will have to attain h 
the motion of the valve. The cylinders are not steam- | 1886 Greif .. .. .. German | 1970 | 5400/23 | 2 Sede. 50 knots or more, a speed that sounds quite impossible él 
jacketed. The cranks are placed opposite, each pin a o 7 1-pdr. | now. A contemplation of naval battles at the speed of e 
being 4in. diameter by long, and the brasses lined | deck ussian | 600 | 3950 | 20 | express trains, or an even greater speed, has an appalling E 
with white metal. Centrifugal ring lubrication is pro- | 1886 Archer,* gin. deck ..| British | 1770 | 4500 | 17-5 | 6 Gin. “| look at present; but since we are ake on the verge of in 
vided for the crank pins. The three crank shaft bearings : — battles between Vipers approaching at a combined speed ni 
are each 3}in. by Yin. long. The guides and bed-plate | 1886 Rattlesnake .. British | 550| 2700|18-5| 1 4in, | Of eighty miles an hour, twenty or thirty miles more al 
well are not enclosed. The arrangement of the piston | ,.. 6 3-pdr. | may make no great tactical difference. Drill for battles 
valves gives distressingly large clearance spaces. 1: eer ame | eT : ag at a combined speed of sixty miles an hour is an every- L 

1889 Partenope, }}in. deck} Italian | 834 | 4157 | 19 14-7in. | day evolution in our Navy, and has been for some years. be 

eo A description of the Novik, which is building by to 

1890 Espora, belt ..| Argentine | 615 | 3448 | 19-8 | 2 1¢pdr. | Schichau, is as follows :— m 

Is the Novik a huge destroyer? Destroyers began by | 15% Kazarski Russian | 400 | 2500 31-5) 6 Spar. Draugit, 
being under 200 tons, and now they are nearing or | 1993 Dryad .. British | 1070 | 3500 | 18-5 
exceeding 400 tons as a normal thing; and though a leap 4 3-pdr. ~ Fina se 
from thence to 8000 tons seems a large one, there is a 1893 Havock -| British | 240 | 8800 | 27-3) 1 12-pdr. Torpedo tubes (above water) .. Six (bow, stern, and four broadside) of 
good deal of ground for regarding this new departure as a | 1806 Corrientes, Jin. belt| Argentine | ? | 4200 | 27-4| ¢ tepdr. eer. a 
‘“destroyer-destroyer.” At any rate it is an interesting and deck 3 6-pdr. Boilers(d) 16 Bellevilie in three compartments an 
subject for speculation, especially when supported by | 1897 Dunois.. French | 896 | 6400 | 22 i se 25 iene 2 
statistics, as to a great measure it can be. It is interest- 6 &pdr. (Krupp) th 
with the most advanced theory of 1898 Durandal .. French | 309 | 4800 | 26 Protective deck.. ..~.. .. .. .. 2in. (Krupp) 

e late Admiral Colomb, namely, that the destroyer was | 1899 Viper .. “pd? (1) These data are somewhat doubtful; the Belleville boilers reported a 
the warship of the future. ‘Admiral Colomb, it may be o-par, | for Novik may be for a sister, the Bolarin. A Schichau boiler exists, Th 
remembered, sought to prove his point by a comparison sian we | = or ia” Both in the Russian navy and in Germany there is an po 
Powerful and the twenty destroyers that that never be to touch 25 

~ would be her equivalent in cost and inmen. The Power-| Examining these figures, we find i nots for twelve hours—the contract—but opinions of 0 
ful, said the late Admiral, might sink ten or even fifteen | twenty ra the ac me of eae ee this sort have been falsified before now. Schichau’s ign 

destroyers for the Chinese navy exceeded the contract als 

speed by a knot, and the 4800-ton Elswick cruiser Hai Ch 

Tien made 24 knots with 17,000 horse-power. The differ- 12 

ence in size ought to be good for more than a single knot at 

in the Schichau craft. bot 

In connection with the possibility of the Novik being por 

the pioneer of a new type of fast ship, it is interesting to th 

recal the fact that we are indebted to Russian initiative tio 

for more than one modern type. lift 

Here is a list, not necessarily complete, of the principal act 

new departures of the last forty years, and the nations to val 

whom the departures are due. Russia, it will be noted, but 

is well to the front, though some of her inceptions have ie 

not led to much. eng 

. Ironclad turret ship.. . Monitor.. U.S.A Fre 

Heavily -arm unprotected \ riconstant .. (adapted The 

Submerged torpedo tubes. in Inflexible British and 

Deck-protected cruisers .. Esmeralda British (Elswick) ¢ 
“7 T High freeboard with armour furr 
on lower deck.. .. . 12 Apostles .. Russian mot 
Scale — British met 
; 50 75-100 180 200 feet Armoured torpedo craft.. .. Kotaka.. .. .. Japanese (Yarrow) 
Armoured batteries for Q.F... 12 Russian witl 
RUSSIAN CRUISER NOVIK Belt reinforced by deck... .. Hoche .. .. French 

of the destroyers, but her own destruction would be , ranged in displacement from close on 2000 tons down to fs to destroyers 1. |. , ER ja Tt w 
absolutely certain. | considerably smaller than torpedo boats now are. Though | Submarines... .. ...... Nordenfelt... ‘Twvtish* this 

Criticising this, a well-known naval officer of another | torpedo boat speeds have altered little, their antidotes | Liaquidfuel.. .. — Russian appl 
school put the whole matter ina nutshell. Inhis view,no have varied between 16 and 36 knots—a very liberal | Water-tube boilers .. - Chiyoda.. .. Japanese Base 
matter what type of ship may be selected as a standard, | variation. Germany seems to have realised the utility Seepek edenines = Hl The 
other types to worry the standard will be evolved. And of speed in 1886, when the Greif was where the| Armoured bottoms -. :: °: Tsarevitch .. :. Russian whic 

v it was also prophesied that destroyers would in such | Viper is to-day relatively. Russia followed this lead in|, * Official. Confederate submarines called “David's” preceded this cylir 
case grow larger and larger till the 15,000 battleship was | the same year, we did not see it till 1898—seven years | ™ madipapinas _M 
ia reached again. “Take a destroyer,” said some, “and | later, France has not yet seen itatall. The French do not Which gives Russia fourteen novelties out of thirty- in E 
‘% begin to improve her sea-keeping qualities, her armament, | to this day believe in the very rapid destroyer, nor do the | three, this country coming next with eight. Of these were 
; her coal capacity, and give her protection, and the only | Americans. Germany has now abandoned speed, and | fourteen Russian departures, torpedo boats, armed liners, their 
logical outcome is a monster battleship or cruiser.” | possesses no destroyers proper to this day, Russia is | and armoured cruisers have certainly left their mark on hors: 

It is undoubtedly true. A couple of years or so ago it | tending to French ideals in destroyers now. Japan and | naval construction, and diverted its course, so that if firin, 
was, however, all a matter of theory—now we have the Italy tend in our direction closely. China had aspirations | Russia gives a lead in “ destroyer-destroyers ” there will A 10 
Novik, nominally a 25-knot cruiser, but actually in-| in the same way, previous to Taku, when England, | be nothing unusual in the matter. It is worthy of note, inter 
tended for other uses also. In the present stage of naval | France, Russia, and Germany each took possession of | by the way, that Russia has never kept her lead in any the 
— 25 one of her four aspirations. of these mer of hers; if the idea has been good she has 
good deal less will enable her to show a clean pair o T inue, : soon been left behind by other nations. ies 
heels to anything built, building, or projected in the way wate ee, ee — Having indulged in all these speculations, we should, 6 hon 
of cruisers; and a deck-protected vessel carrying six | varying as it does from four 3-pounders and three | We feel, give a glance to the per contra. This, if correct, the 
4-7in. guns only is certainly not intended to overhaul 1-pounders in the Bombe to six 6in., eight 3-pounders would rob the Novik of all novelty, or rather, make her com] 
bigger cruisers. To be sure, the Novik may have been | and two machine guns in the Archer. It is difficult to | BOVelty a paper one only. Russians are bad seagoing with 
created with a view to operations against the Deutschland | realise to-day that this ship was designed to harass | engineers, and never can get the speed out of their ships. lately 
and other very swift ocean greyhounds, but a destroyer torpedo boats, but so she was. The building of the Novik is due to the Grand Duke wate 

et us now review the qualifications o ) * torpedo theag and it is not impossible that the imperial originator has nsl 
grasped the bull by the horns, to the extent of realising out r 


+ 


Nov. 16, 1900 


THE ENGINEER 


487 


that if Russia is to have 21-knot ships, they must be built 
for a great deal higher speeds. That is what the Novik 
will turn out to bein actual solid practice; just as all the 
earlier “‘ catchers’ have turned into cruisers or torpedo 
boats. Whichever way we look at it, however, the 
Novik remains as anew departure and an absolutely novel 
type of warship. In mercy toexisting systems of classifi- 
cation itis, perhaps, as well not to call her a ‘“ destroyer”’; 
but just as the Rurik produced our Powerful and Terrible, 
just as the Jeanne d’Arc produced our Drake class, we 
wait with much interest the probable coming of something 
bigger and faster intended to meet the Novik. If she is 
successful in her trials, the 27-knot cruiser must somehow 
be evolved. Fascinating, indeed, are the mental pictures 
and speculations that this leads to, but for the present at 
least they may be left to the future. 


GAS AND OIL ENGINES AT THE PARIS 
EXHIBITION. 
No, III. 

Next to the French, the English section of internal 
combustion engines formed the most important show, and 
nearly all the leading firms wererepresented. They did not, 
however, afford details of the latest tests made on their 
engines, and this is the more to be regretted because this 
excellent custom is followed by most foreign houses. 
Every facility should be given to people desirous of 
inspecting the engines at an Exhibition, but unfortu- 
nately the information wanted is seldom forthcoming, 
and this is especially noticeable in the English section. 

One of the principal firms exhibiting were Tangyes 
Limited, of Birmingham, whose well-known engines have 
been so long before the public that it is hardly necessary 
to describe them in detail. Like almost all the English 
motors shown at Paris, they work with the ordinary four- 
cycle, and are single-acting with tube ignition. To fire 
the charge by electricity does not seem as popular in 
England as abroad. Both in oil and gas engines 
Tanyges Limited are fully represented, and their engines 
seem well made and roc es but they lack the stamp 
of independent tests. Of gas engines at work were shown 
a 60 brake horse-power, with 16in. cylinder diameter 
and 22in, stroke, running at 160. revolutions per minute. 
The engine has a through crank and two fly-wheels, and 
the cylinder is water-jacketed as usual. This firm make 
engines up to 200 brake horse-power with four cylinders 
all single-acting, but they do not show this large size. 
The smallest engine they exhibited is of 9 brake horse- 
power with 6}in. cylinder diameter and 13in. stroke; 
speed, 250 revolutions per minute. Both this and the 
60 brake horse-power motor are horizontal, with tube 
ignition ; the formier drives a dynamo direct. They had 
also a horizontal 4 brake ha ag) seam oil engine at the 
Champ de Mars, with a cylinder diameter of 64in., stroke 
12in., and a speed of 220 revolutions per minute, but not 
at work; and two well-made oil motors at Vincennes, 
both running—a 6 brake horse-power and a 14 brake horse- 
power. The branch firm of Pinkney Brothers exhibited a 
+ horse-power gas engine, having a speed of 500 revolu- 
tions per minute. All these engines have mushroom 
lift valves, and a rotary ball governor with a knife edge, 
acting on the ‘ hit-and-miss”’ principle on the gas supply 
valve. Messrs. Tangyes sell about three engines a day, 
but they make none, it appears, for blast furnace gases. 

Crossley Brothers showed a large number of gas and oil 
engines, both in the English section, and through their 
French representative, M. Pierson. The latter had none 
but gas engines on view, all well made and carefully 
finished, forming one of the best shows in the Exhibition. 
There are five engines, of 1, 8, 12, 17, and 32 brake horse- 
power respectively ; the smallest runs at 240 revolutions, 
and the largest at 180 revolutions per minute. All these 
are single-cylinder single-acting, with tube ignition. 
They have through cranks, carefully balanced, and the 
speed is regulated by a governor on the “ hit-and-miss” 
principle. Many of the engines are intended for driving 
dynamos, and all were running, but with no load on. 
Crossley’s also had a separate exhibit of their gas and 
oil engines, but it is not so important as the Pierson 
series. A novelty worthy of special mention is a drawing 
of a large gas engine plant, designed for work with high- 
furnace gases, to blow air into the furnaces. It has two 
motor cylinders opposite each other, of about 8lin. dia- 
meter and 86in. stroke. There are also two air-blowing 
cylinders coupled direct on the same through crank shaft, 
with two cranks. The speed in both air-blowing and 
gas engine cylinders is the same, namely, 185 revolutions 
per minute, and the air pressure is half an atmosphere. 
It will be interesting to hear of tests on the working of 
this novel arrangement, and we are glad the important 
application of large gas engines driven with blast furnace 
gases is securing attention from so eminent a firm. 
Their engines are started by means of a hand pump, 
which compresses a charge of gas and air into the motor 
cylinder. 

Messrs. Priestman, whose oil engines, the first worked 
in England, have been so long and favourably known, 
were fully represented by several well-made motors of 
their usual type. There is one horizontal 24 brake 
horse-power oil engine with electric ignition—a method of 
firing the charge to which this firm has usually adhered. 
A 10 horse-power vertical engine with two cylinders is 
intended to propel a small boat. To reverse the motion 
the McGlasson screw is used, and the angle of the 
blades of the screw is shifted, the direction of rotation of 
the engine remaining always the same. A useful little 
6 horse-power horizontal engine was also exhibited, with 
tube ignition, in which consumption is said to be so 
complete that the engine will run for a considerable time 
without cleaning. The process is assisted by an injector 
lately introduced, by means of which a small quantity of 
water is injected into the charge. A new self-starter was 
also shown as applied to engines at the Exhibition. It 
consists of a special lamp which heats the vaporiser with- 
out requiring a forced blast of air, and in of turning 


the fly-wheel by hand, there is an apparatus to set the 
engine revolving. All motors above 6 horse-power are 
supplied with these self-starters. Messrs. Priestman 
have always made a special feature of motors for marine 
work, and have lately fitted a 30 horse-power vertical oil 


engine to the yacht Fleur de France, drawings of which 


were shown. These marine type engines are constructed in 
sizes of 3, 9, 18, and 30 brake horse-power, the latter 
have two cylinders. The boat is worked by a McGlasson 
reversible-bladed propeller, driven from the motor by 
levers. The Priestman oil engine has been favourably 
noticed in many exhibitions and competitive trials, and 
is deservedly popular. It is governed by reducing the 
charge admitted to the cylinder, instead of on the “ hit- 
and-miss ’’ principle, and thus runs more regularly than 
when the supply of gas is wholly cut off. A large 
number of engines from 1 to 80 horse-power have been 
sold in France. . 

An importanf series of oil engines, consisting of four 
motors of 5, 18, 30, and 42 brake horse-power respectively, 
were shown at Vincennes by Messrs. Campbell, of Halifax. 
They are started in the usual way by air from a reservoir, 
previously compressed by the engine to a pressure of 
160 Ib, per square inch. The largest oil motor made by 
this firm is the 42 brake horse-power, which is said to con- 
sume #lb. of Royal Daylight oil per brake horse-power 
hour. We had some little difficulty in obtaining informa- 
tion from the representative of the makers, and no 
certified tests of consumption of oil or other official data 
were available at the time of our visit. Messrs. Campbell 
also showed four gas engines, all four-cycle. The smallest 
is a stationary horizontal single-cylinder 2 brake horse- 
power motor, running at 240 revolutions per minute. A4 
brake horse-power motor, with a speed of 120 revolutions, 
drives a water pump; the two larger engines are of 25 and 
65 brake horse-power respectively. All have ignition with 
porcelain tubes, mushroom valves are used, and the 
engines are governed on the “ hit-and-miss’’ principle. 
For starting the smaller sizes a hand pump compresses 
a mixture of gas and air into the cylinder; a match is 
then * ger an explosion obtained, and the engine begins 
to work. About 250 men are employed at Halifax. 

Messrs. Hornsby exhibited several of their well-made 
and popular oil motors, and are among the few who 
construct oil engines only, and none for gas. The 
Hornsby-Akroyd engines are too well known to require 
description ; all those shown at the Champ de Mars were 
noticeable for their good and careful workmanship, and are 
ea 2 of their reputation, but none were running. 
They have hot-tube ignition and through cranks ; the ball 
governor acts on the supply of oil, cuts it off from the 
cylinder if the normal speed is exceeded, and returns it 
through a by-pass valve to the reservoir. The vaporiser 
is heated continuously byalamp. Of the three oil engines 
shown two are stationary, the largest, of 40 horse-power, 
runs at 175 revolutions per minute, and the cylinder is 
18in. diameter; the smaller is a 5 horse-power, with a 
speed of 250 revolutions. There is also a 6 horse-power 
portable motor running at 215 revolutions per minute. 

The National Gas Engine Company, of Ashton-under- 
Lyne, has hitherto confined itself to gas engines, 
and showed none others at Paris. It exhibited three 
horizontal motors of 30, 74, and 3 brake horse-power 
respectively, one or more of which were at work. In all 
these engines the charge is fired by a tube, and there are 
through cranks, and two fly-wheels. The ball governor 
acts on the ‘ hit-and-miss” principle. This was a g 
exhibition, and all the engines are carefully made. 

Messrs. Dudbridge, another English firm exhibiting both 
gas and oil engines, showed a horizontal 4 brake horse- 
power oil engine, running at 225 revolutions per minute. 
It is of the usual four-cycle type, the diameter of the 
cylinder is 8in., with 16in. stroke, and the governor acts 
on the pump supplying oil to the cylinder, and controls 
the speed by cutting out a charge. The vaporiser is 
poe | by alamp. We understand that the makers are 
now bringing outa new oil engine, but they do not appear 
to have had any regular tests made, showing the con- 
sumption of oil per brake horse-power and the heat 
efficiency. More stress should be laid on this point by 
British engine builders, but few seem to take any thought 
about it. Messrs. Dudbridge also exhibited horizontal 
engines of 16, 7, and 2 brake horse-power respectively, 
fitted with a rotary governor with knife edge, acting on 
the “ hit-and-miss” principle on the gas supply valve. 
They have introduced a new method, by means of which 
they claim to start an engine in half a revolution. A 
charge of gas and air is first compressed into the 
cylinder, the cams are slightly shifted, and allow the 
engine to run backwards for half a revolution, after which 
it starts regularly. As soon as it is at work the cams 
right themselves, and fall into their proper places. The 
engines have tube-ignition and mushroom valves, so 
placed as to be readily accessible and easily removed and 
replaced if required. The firm employ about two 
hundred men, and sell on an average one engine a day ; 
the largest size of gas motors made is 96 horse-power. 

Another engine which has come to the front of late years 
is made by Messrs. Blackstone, of Stamford, who exhibited 
both gas and oil engines. They showed a stationary 8 horse- 

wer gas engine of the usual type, running at 250 revo- 

utions per minute, and two oil motors, the first a portable 
5 horse-power on wheels, running at 240 revolutions ; the 
other is an 11 horse-power stationary engine, with a speed 
of 210 revolutions per minute. To regulate the speed of 
the vaporiser and keep it at a temperature high enough to 
convert all the oil sent to it into vapour, they have 
brought out a pyrometer of a type, formed of two 
metals, brass and iron, expanding at different tempera- 
tures. It is these, as shown by the difference in the 
expansion of the metals, which indicate the temperature 
at which the vaporiser should be maintained. 

Of Messrs. Dougill, of Leeds, we note specially that 
they are among the few English firms who supplied a 
French catalogue. Their engines, like some others, are 
said to work with either gas or oil, and they make them 
from } up to 200 horse-power. They exhibited a 14 horse- 


power stationary engine, having two fly-wheels and 
one through crank. The normal speed is 180 revolu- 
tions per minute, and the governor acts upon the air 
and gas supply valves. A small 2 horse-power oil engine, 
running at 250 revolutions, is also shown. Both these 


‘engines have tube ignition. There is likewise a small gas 


engine for motor car traction, which the writer was not 
able to see. 

Robey and Co., of Lincoln, another old-established 
firm well represented at the Exhibition, claims to have 
sold more than 20,000 engines since it first started ; 
unfortunately for French buyers, the catalogue supplied 
is in English only. It makes gas engines—no oil 
motors—in sizes from 1 to 120 horse-power, and all those 
shown are distinguished by their good workmanship and 
finish. A small 2 horse-power stationary gas engine, 
running at 280 revolutions per minute, is shown, in which 
the charge is ignited by an iron tube, said to last six 
weeks. The governor adjusts the quantity of gas passing 
to the engine according to the speed, the amount of air 
admitted being alwaysthe same. A small 2} horse-power 
engine is shown at work, driving a water pump. The 
most important motor exhibited is an 18 horse-power gas 
engine, fitted with a self-starter, on a principle similar to 
that of the Dudbridge, in which the cams are shifted to 
allow the engine a slight recoil before starting. The 
makers say that by the action of these cams the 
engine can be made to run in either direction in two or 
three minutes. 

The Trusty Engine Works, of Cheltenham, showed an oil 
and a gas engine, the Jatter running. Cundall and Sons, 
of Shipley, Yorkshire, also exhibited a small stationary 
4 horse-power oil engine, not working. Other firms 
showing engines of the usual four-cycle type, which call 
for no special description, were Howard and Co., Limited, 
of Bedford, and Humpidge and Holborow, of Stroud; the 
latter had oil and gas engines on view, Howards being 
makers of oil engines only. Ruston and Proctor, 
Limited, of Lincoln, showed a 7 brake horse-power 
Ruston oil engine. 

Lastly, it is satisfactory to note that one Canadian 
firm, Paul Lair, of Quebec, exhibited oil engines. 


THE NEW BATTLESHIPS OF THE UNITED 
STATE 


Somz months ago, June 8th, we published a picture and a 
description 0: the United States battleships Georgia, Penn- 
sylvania, and New Jersey. Since then the Navy Department 
has transferred these names to the three ships which we now 
show—page 492— and the type, as heretofore, printed to-day, 
represents the Rhode Island and Virginia, provided for by Con- 
gress in June of the present year. The Georgia and class were 
appropriated for by Act of March 8rd, 1899, but owing to the 
difficulty over the cost of armour, are but just ready for 
the bidding contractors. 

The question, too, of the single and the double-decked 
turret have entered somewhat into the delay over these three 
ships—a subject that has yet to be threshed out if we may 
judge by the action of the special board convoked to discuss 
the relative merits of the two systems. The Board on Con- 
struction, consisting of the bureau chiefs of the technical 
bureaus, had previously decided upon the single or inde- 
pendent turret ; but the glamour about the final trial per- 
formance of the Kearsarge unsettled the whole business and 
led to the calling of a special board, consisting of the Board- 
on Construction and a number of other officers: The 
result of their deliberations was the majority decision to 
recommend the construction of three of the battleships with 
superposed turrets as now illustrated, while two of the 
vessels were to be fitted as shown in our issue of June 8th. 
In consequence, instead of five ships of identical qualifica- 
tions—a military advantage of prime importance—there will 


be five ships of two differing types, with a very decided © 


division of opinion as to their combined efficiency. The 
vexed question is still unsettled, save that the advocates of 
the superposed turret have carried off the palm in quantity, 
and it gives them just that much more in support of opening 
up this much-discussed question when Congress provides for 
more battleships. A conflict might settle the matter, but 
until it does so in behalf of the superposed turret there will 
remain some very grave doubts on the ground. of military 
and tactical efficiency of that class of gun emplacement. 

These ships will be sheathed and coppered. They will 
be 485ft. long on the load water-line, will have a maximum 
beam of 76ft. 10in., a trial displacement of 15,000 tons, a 
mean draught at that time of 24ft., a greatest draught full 
load of 26ft., a total coal-bunker capacity of 1900 tons, and 
a trial s of 19 knots. 

The ships will have a uniform freeboard of 20ft. from bow 
to stern, which, apart from the military advantage of added 
height of the guns of the main battery aft, will make the 
ships more weatherly in a following sea, and give much 
better accommodation for both officers and crew, sunlight 
being admissible to all the living spaces. This is a ve 
important matter, especially if the ships are to do muc 
service in the tropics. : 

The armour protection to the hull will consist primarily of 
an 8ft. water-line belt—5ft. of which will be below water at 
load draught. The maximum thickness of this belt is main- 
tained amidships for a distance of 192ft. abreast the engines 
and boilers. From the top downwards for 5ft. this armour will 
be 1lin. through, and thence to the armour shelf it will taper 
to 8in. The belt is continuous from bow to stern in varying 
thicknesses. For a distance of 60ft. forward, and 32ft. abaft 
the central portion, the plates are to have a maximum thick- 
ness of 9in. and a minimum of 6in., the maximum Qin. 
ranging downwards 5ft. For a distance of 16}ft., forward and 
aft, the next course of armour will have a greatest thickness 
of 6in., and a least thickness of 4}in., the limits of dimen- 
sions, as in all the following cases, being similar to those in the 
portions already described. Seventeen feet forward and aft, 
next, the armour will have a maximum thickness of din. and 
a minimum of 4in., while the remaining armour, running 
forward to the bow and aft to the stern, will have a uniform 
thickness of 4in. This armour will be treated by the Krupp 

rocess. 
Above the main belt, for a distance of 245ft. amidshi 
i.e., throughout the position of the main broadside rapid-fire 
battery of Gin. guns, the sides will be re-inforced by armour 
of a uniform thickness of 6in. This armour will reach all 
the way up to the main deck, and it will be joined to the 


em 
| 
| 
. 
. 
* 
. 


“488 


THE ENGINEER 


‘Nov. 16,1900 


barbettes of the 12in. turrets by athwartship armour of 6in. 
in thickness aft, and by inclined armour of like thickness 
forward, yielding, in this latter case, the added protection of 
glacis against the head-on raking fire of an enemy. The 
after athwartzhip armour will be vertical. 

There will be a curved protective deck, reaching from bow 
tostern, being 1}in. thick on the flat and 3in. thickon theslopes. 
A cellulose belt, 3ft. in thickness, will be worked continuously 
from bow to stern, along the sides above the protective deck. 
The obturating material will be the well-known corn-pith 
cellulose. 

Wood will be used very sparingly, and where indispensable 
and not exposed either to the weather or under water, will 
be fire proofed. Light metal bulkheads will supplant the 


, usual wooden partitions in the living spaces, some of the 
‘ furniture will be of pressed metal, the chart-house will be of 


bronze, and all of the decks under cover will be laid with 
linoleum. To guard against the overheating of the magazines, 
there will be a 4in. air space around them in addition toa 
coating of some non-conducting material, while certain of the 
magazines are to be arranged so that they may be chilled by 
compressed air from the refrigerating plant. 

Each ship will be fitted as a flag-ship, and the accommo- 
dation will be provided for 1 flag officer, 1 commanding 
officer, 1 chief of staff, 20 ward-room officers, 12 junior officers, 
10 warrant officers, and 658 seamen and marines; a total 
complement of 703 persons. 

The refrigerating plant on each ship will have a cooling 
equivalent of two tons of ice daily; and a steam laundry, 
capable of handling the clothes of 75 persons per diem, will 
do most of the washing and ironing for officers and enlisted 
men. 

The fighting powers of the vessels will be centred in the 
main battery of four 12in. and eight 8in. breech-loading rifles, 
the main rapid-fire battery of twelve 6in. breech-loading 
rifles, the second rapid-fire battery of twelve 14-pounders and 
twelve 3-pounders, and the auxiliary battery of eight 
1-pounders, two field pieces, two machine guns, and a half- 
dozen liber 30 automatic guns. 

The four 12in. rifles will be mounted in two elliptical, 
balanced turrets 10in. thick, except for the slanting port 
plates, lin. heavier. These guns will fire through arcs of 
270 deg. Four of the 8in. guns will be superposed upon 
these turrets, fixed to move in unison, and they will be 
sheltered by walls'of 6in. armour, increased jin. on the 
slanting face-plates. The four remaining 8in. guns will be 
mounted amidships, two on each side, on the main deck, 
and will be housed in independent turrets similar to those 
placed above the 12in. guns. These 8in. rifles will have arcs 
of fire of 180 deg., ranging from dead ahead to dead astern. 
This arrangement of the 12in. and 8in. guns gives a bow anda 
stern fire of two 12in. and six 8in., and a broadside of six 8in. 
and four 12in. 

The 6in. guns are arranged in broadside, similarly to the 
ships previously shown last June. Each 6in. gun, of which 
there are six on each broadside, has an arc of fire of 110 
deg., and the ports are so arranged that the guns can be turned 
inboard within the side line, the guns swinging towards one 
another in pairs. Beginning forward, the first gun turns 
aft, while the next one swings its muzzle forward, and so on, 
to the after pair. This arrangement does away with the incon- 
venience of dismounting the guns to avoid obstructions, or 
to guard them against the stress of heavy weather. Each of 
these guns is sheltered behind a heavy port shield, and there 
is a splinter bulkhead of 24 nickel steel between each gun 
and its neighbour on either side. The 14-pounders, shel- 
tered by local armour of 2in. steel and shields, are to be 
mounted on the gun deek well forward and aft, and up in the 
superstructure, on the main deck, forward and aft of the 
amidship 8in. turrets. The twelve 3-pounders are to be 
mounted on the bridges and on the superstructure deck, 
while the 1-pounders, automatic and otherwise, and the 
Gatlings, are to be placed in the tops and in the boats. 

The submerged torpedo tubes, of which there are two, are 
to be placed, one on each side, well forward, and the operator 
is to control his tube from an armoured station on the deck 
above, sufficiently sheltered to be proof against 6-pounder 
fire. The rates of fire given previously for the two other 
battleships apply in the case of these vessels; and the same 
generous application of electrical control will also prevail. 

The engines will be of the four-cylinder, triple-expansion 
type, actuating twin screws, and capable of developing 19,000 
indicated horse-power. The steam pressure will be 250 lb. ; 
the stroke, 4ft.; and the cylinders will be—high-pressure, 
85in.; intermediate pressure, 57in.; and two low-pressure, 
each of 66in. Number of revolutions a minute, 120. 

There will be twenty-four boilers of the straight water-tube 
type, placed in six water-tight compartments. They will 
have quite 1280 square feet of grate, and 55,000 square feet of 
heating surface. The air pressure in the ashpits will not ex- 
ceed lin. of water. On trial, the ships will carry only 900 
tons of coal, and a reserve of 66 tons of fresh water will be 
carried, either in tanks or in the double bottom, during that 
time. 

The boat equipment will consist of one 50ft. steam cutter 
~—probably two—one 36ft. steam cutter, two 36ft. launches, 
four 30ft. cutters, two 30ft. whaleboats, one 30ft. gig whale- 
boat, one 30ft. barge, two 20ft. dinghies, one 16ft. dinghy, two 
12ft. punts, and two 18ft. Carley life-rafts. 

The ammunition allowance is to be :— 


Tons. 

8000 rounds l4-pounder.. .. .. .. .. 34-5 
6000 rounds 3-pounder .. 
Allotherammunition .. .. .. .. .. 20-9 
Stores and outfits (ammunition).. .. .. 20-0 
Total .. 612-0 


The time allowed for the construction of each ship is 
thirty-six months from date of contract, and the contracts 
will be made next month. There will be no bonus for excess 
of contract speed, but there is, as usual, a penalty for failure, 
which the contractors run no risk of having to bear. 


For the ten months of this year English shipbuilders 
have launched 219 vessels, aggregating about 594,233 tons gross, 
comparing with 253 vessels, of about 703,654 tons gross, in the 
corresponding period of last year; 285 vessels, of about 707,711 
tons gross, in 1898; and about 495,349 tons gross in 1897. Three 
steamers, of about 23,900 tons gross, were launched at Belfast. 
For the year so far there have been put into the water in the 
United Kingdom 478 vessels, of 1,076,737 tons gross, as compared 


with 545 vessels, of 1,185,710 tons gross, in the first ten monthis of 
last year, and 607 vessels, of 1,174, 


tons gross, in 1898, 


THE CONNEL FERRY AND BALLACHULISH 
RAILWAY. 

In the parliamentary session of 1897 the Caledonian Rail- 
way Company obtained a Billfor the extension of its system 
from Connel Ferry, on the Callander and Oban line, to Bal- 
lachulish. The undertaking was commenced in September 
of the following year, and since that time rapid progress has 
been made with the various works. 

The new railway, which is twenty-eight miles in length, 
when completed will in addition to opening up a country of 
surpassing beauty, tend greatly to develop the resources of 
Ballachulish, Upper Lorn, Benderloch, and Appin. The 
West Highland Railway Company has already obtained a 
Bill authorising the construction of a line between Fort 
William and Ballachulish, and when this and the stretch 
between the last-mentioned place and Connel have been 
completed, there will be no lack of railway facilities in the 
west. 

The Connel Ferry and Ballachulish Railway has its com- 
mencement near the entrance to the far-famed Glencoe, 
which, hemmed in by precipitous mountains, opens away to 
the east. It is the gloomiest, wildest, and most impressive of 
Scottish passes, and while possessing characteristics some- 
what similar to those of the Coruisk recess of the Cuillin 
Mountains, is yet stamped with features peculiarly its own. 
The whole aspect is full of grandeur, and tells powerfully on a 
vivid imagination. The scene of the notorious massacre is 
situated about six miles up the Glen. Starting at a point 
adjoining the slate quarries at Ballachulish, the new line 
follows the shore of Loch Leven for about a mile, crossing 
the Laroch River on a steel bridge of 30ft. span, having a 
skew of 60 deg. Leaving Loch Leven, it rises on an easy 
gradient behind the Ballachulish Hotel, and about half a 
mile further on is carried again to the foreshore, this time of 
the Linnhe Loch. It has been so engineered as to afford the 
most favourable vistas of mountain and loch, and the 
prospect from this neighbourhood is at once grand and im- 
pressive. The hills of Ardgour and Kingairloch stand out in 
bold relief on the opposite shore of the loch, while a back- 
ward glance discloses the pebbly strand of Onich, forming 
the margin of Inverness-shire and the wild and rugged fast- 
nesses of Glencoe. 

A marked feature in connection with the present contract 
is the predominance of road diversions. At Duart the track 
is being formed through a rock cutting on the present site of 
the road, having an average depth of 60ft. The road and 
railway will here run nearly parallel for a short distance, 
and some heavy work has been encountered, as originally the 
rock sloped abruptly down to the water’s edge. A gradual fall 
then occurs, and at formation the rail leve) will be about 10ft. 
above high-water mark. The slopes will be pitched in rough 
rubble, as this part of the loch, being more or less exposed to 
north and east winds, the action of the waves would other- 
wise have a detrimental effect on the banks. The slope will 
be 2 to 1 for Gft. above high-water mark, and for the re- 
mainder 1} to 1. 

Near here the public road will be crossed on a girder bridge 
of 20ft. span, which is built on the skew, at an angle of 
45 deg. For the next mile, and up to near Ballachulish pier, 
the railway passes through a series of granite cuttings, 
averaging 15ft. in depth. Two concrete accommodation 
bridges, each of 25ft. span, for the use of the proprietor, are 
also being provided here. In this neighbourhood four rock 
drills are at work, the motive power employed being com- 
pressed air—a method which seems to be gaining favour with 
railway contractors in the Highlands. Some distance further 
on the line is carried underneath the public road by a 15ft. 
span concrete bridge, and thereafter hugs the coast line up to 
Kentallen. The work over this length is not of a difficult 
character, and consists of alternate rock cuttings and short 
embankments. At Ardsheal the course of the line intersects 
the pier belonging to the Granite Quarry Company, and in 
lieu thereof a new pier is to be erected by the Railway Com- 
pany, which will probably necessitate.a further diversion of 
the road at this point. Immediately beyond Kentallen the 
contractors, while in course of excavating a cutting, struck 
an excellent quality of black granite, which they are utilising 
for beam and girder blocks. This cutting consists of 11,500 
yards, and the blocks are being quarried in lengths of 
13ft. 6in., dressed to 2ft. Gin. square. Black granite of 
similar character is known to exist in only one other place 
in Britain, and the contractors have been offered large prices 
for the stone, which is highly suitable for monumental and 
slab work. So scarce is this description of granite that it 
has been vaJued at as much as 7s. 6d. per cubic foot. A good 
example of the contractor’s excellent work in concrete is here 
evident in the skew bridge across the public road. It has a 
span of 20ft., and is erected at an angle of 45 deg. Ona 
gradient of 1 in 70 the line clings to the hillside from Ken- 
tallen to Lagnaha, and the course is being formed in Jight 
banking. At the latter place there has been erected a com- 
fortable shelter for the engineers, which is to serve as surface- 
men’s houses when the railway has been opened for traffic. 
Built in brick, and rough cast with cement, the structure 


-has been fitted up with all modern conveniences. Another 


shelter of similar description has been put up near the shore 
of Loch Creran, convenient for the southern section of the 
works. Passing Achindarroch and Duror, the line runs 
parallel to, but at some distance from, the public road. No 
works of any consequence occur on this stretch, as the track 
merely skims the surface on the level. Curving behind 
Acharra House, the railway comes again within sight of Loch 
Linnhe, the foreshore of which it follows for the next three 
miles. The beautiful little Bay of Cuil presents a pleasing spec- 
tacle, and the company have underconsideration the desirability 
of erecting a pier here for the convenience of passengers, who 
would thus have the option of continuing the journey either 
by rail or steamer. Balnagowan Island, numerous jutting 
promontories, and the wide expanse of the Linnhe waters, all 
combine in lending enchantment to the view. The country 
in this vicinity is finely wooded, and as it gradually becomes 
better known, large numbers are certain to visit it, if for 
nothing else than its scenic beauty. Adjacent to Dalnatra 
the Sallachan Burn will be crossed on a substantial concrete 
bridge of 33ft. span, with a rise of arch of 8ft. 3in., and having 
a height of 20ft. above the bed of the stream. With the excep- 
tion of the fencing, little or nothing has yet been done in this 
locality, but as the country is practically level, it will not take 
long to bring the line to formation level. From Polanach, 
about a mile and a-half further on, up to the termination of 
the line at Connel, gangs of navvies are actively employed, 
and by far the heaviest works occur on this, the southern 
section. Appin House, almost hid amid a wealth of verdure, 
is passed on the left, and the line clings to the picturesque 
strand of the Sound of Shuna, touching Portnacroish, an 
old-world hamlet situated on the shore of Loch Laich. Appin, 


through which the railway now 8 sses many features 
ofinterest, and will be familiar to readers of “ Kidnapped,” as 
the scene of Stevenson’s famous novel. The wild and 
rugged nature of the country is vividly associated with the 
history of the Stewarts of Appin and the Campbells, who 
owned the southern portion of the Strath, both of whom, 
uncompromisingly opposed to each other, figured so con- 
spicuously in the wars of Montrose and Prince Charlie, 
Picturesquely situated on an island in Loch Laich, stand the 
ruins of Castle Stalker, which are seen to advantage both 
from the railway and from steamers plying in Loch Linnhe. 
The then Duncan Stewart of Appin is credited with having 
built the tower of this stronghold for the accommodation of 
King James IV., when on his hunting expeditions to that 
part of the country. Near Portnacroish the contractors have 
erected a club for the use of their workmen, and here the 
navvy can have his beer, without which he can rarely be re- 
tained in sparsely-populated districts. Newspapers and other 
periodicals arrive daily, and the wants of the men generally 
are by no means neglected. ‘Ido not know a place,” says 
Dr. McCulloch, “ where all the elements—often incongruous 
ones of mountains, iakes, woods, rocks, castles, sea, shipping, 
and cultivation—are so strongly intermixed ; where they are 
so vividly picturesque, and where they produce a greater 
variety of the most singular and unexpected scenes, than 
this country of Appin.” Sweeping round in a south-easterly 
direction, the railway enters on the Strath of Appin, passing 
Tynribbie and Achnacone House, the latter of which occupies 
a delightful situation, almost hidden by timber. Along the 
eastern boundary of the Strath flows the Iola River, which 
is bridged in a somewhat awkward gully near Inver- 
folla. The bridge is of concrete, and consists of two 
arches, the largest having a span of 33ft. Its height 
above the bed of the river is 35ft., and the inside width 
between parapets is 15ft. About half a mile further on 
occurs the heaviest rock cutting on the whole route ; its cubic 
contents run to nearly 17,000 yards, and it has an average 
depth of about 35ft. High embankments, containing 52,000 
yards, then carry the line up to the shore of Loch Creran, 
where an engineering task of some magnitude presented 
itself. From a scenic point of view, this is probably the 
grandest part of the route. The wooded shores of Creran— 
which at this point are only about 150 yards apart—and the 
Glen of the same name, stretch away to the north-eastward, 
and are stamped with a charm and beauty which cannot fail 
to fascinate. The islands of Eriska and Lismore enhance 
the grandeur of Loch Linnhe immediately to the west, while 
the rugged and heath-clad hills of Morven fill in the distant 
background. The works in connection with the bridge over 
Loch Creran at Creagan Narrows are not yet in a very 
advanced state, considerable difficulty having been experienced 
in the erection of temporary structures in mid-channel, where 
a strong current prevails. The bridge—which is-the second 
largest on the undertaking—is a combined design of steel 
lattice girders and arch spans in granite masonry. The 
girders for the two centre piers have a span of 157ft. 6in., and 
are supported by piers on cylinder foundations, while the end 
spans on either side are made up of two 40ft. arches, the granite 
masonry giving a fine effect of solidity to the large girder 
spans of the central pier. The masonry is to be finished in 
the Scottish Baronial style, and when completed will look 
very effective against the background of distant hills. After 
crossing Loch Creran, the railway enters the interesting dis- 
trict of Benderloch, being carried from the bridge on two 
high embankments of about 100,000 yards. Eight thousand 
yards of cutting in rock then occur, and immediately to the 
southwards the contractors have numerous locomotives 
working. The line for the next four or five miles skirts the 
shore of Loch Creran, and some excellent views are obtained 
of that sheet of water. At Saltcrofts the public road is crossed 
on a girder bridge of 20ft. span, as is also the Barcaldine 
Burn on a skew girder bridge of 30ft. span. Opposite Bar- 
caldine House there is a gravel cutting of 90,000 yards, ana 
for some time a steam navvy has been working in that neigh- 
bourhood. Amid finely-wooded country, the railway, after 
passing through a soft cutting of 35,000 yards at Fearlochan, 
leaves the shores of Loch Creran at a point nearly opposite 
the Castle of Barcaldine. For nearly a mile beyond 
Culchuran the track traverses wet and marshy ground, 
composed for the most part of peat. The average depth of 
the moss is about 25ft., and it has been found necessary 
to carry the line on brushwood and turf. Passing Port Selma 
and running along the margin of Loch Nell Bay, the railway 
touches at Bergonium and Ledaig. The traveller will here 
find himself in the midst of the scenes celebrated in Ossianic 
verse—a locality intimately associated with the heroes whose 
deeds were sung by the legendary Celtic bard. An isolated 
eminence with a vitrified fort near the shore is held to be the 
Selma, where stood the Palace of Fingal and his royal line. 
On the summit are the remains of a Druidical circle, and 
an adjoining hill is supposed to have formed the site of the 
ancient city of Bergonium. Ledaig is not without its more 
modern bardic associations. It was here that John Camp- 
bell, known as the Ledaig Bard, lived in a house erected fer 
him by his admirers. The cave below the village, where the 
poet in his day presided over Gaelic services, is frequently 
visited by folk-lorists and others interested in local tradition, 
Traversing a part of the moss of Achnacree, the line, on easy 
gradients, reaches North Connel, where the principal work of 
the whole contract is encountered. The natural beauties of 
the route are again demonstrated from this point of vantage. 
Stretching away to the east is Loch Etive, with Cruachan, 
highest of the Argyllshire Bens, filling in the distant back- 
ground; while to the west, as far as the eye can reach, 
the waters of the Firth of Lorne present a spectacle alike 
grand and impressive. Loch Etive at this point is narrowed 
from a mile—its average width—to a little over 200 yards, 
and Ossian’s Falls of Lora, or Noisy Falls, are the result 
during the ebb and flow of the tide. The design adopted for 
the bridge spanning the so-called falls is that known as the 
cantilever. The clear span between the piers is about 524ft., 
with 52ft. clear headway to allow of the passage of steamers 
into and out of Loch Etive. To overcome the difficulty of 
founding piers in the fairway, which has an exceptionally 
heavy tide, reaching as it does at intervals a velocity of about 
nine knots an hour, the cantilevers take the form of triangles 
supported on piers adjoining the land, the arms extending 
over the channel towards one another, each for a distance of 
146ft., and supporting between them a main girder of 232ft. 
In order to secure the stability of the cantilevers they are 
carried out on their landward sides for a distance of 
105ft. 7in., the ends being secured to heavy tie girders in the 
anchorage piers, which form the ends of the approach 
viaducts of three and four spans respectively, built of granite 
masonry. In the formation of the foundations for the mair 
piers many difficulties were encountered, and this will be 
readily understood when it is stated that work had to be 
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carried on at a depth of about 20ft. of water, not 
to speak of the trouble caused by the abnormally strong 
currents. All obstructions, however, were successfully 
overcome by the contractors, principally by the construction 
of a cofferdam of unique design. This cofferdam, which is 
120ft. long by 38ft. wide, was erected on a somewhat novel 
principle, viz., with H irons spaced 12ft. apart and pintled 
into the solid rock, the spacing between the H irons being 
filled in with pitchpine sheeting. To resist the pressure of 
water the two sides were strutted with heavy timber, and 
strongly tightened with tie-bolt connections made fast to 
permanent rails raking to the rock on the outside. The 
mason work on both sides is in an advanced state, and has a 
very substantial appearance. After a the bridge on the 
south shore, the railway passes through a heavy rock cutting 
_-16,000 yards—on the property of Mr. Campbell, of Dun- 
stafinage; and at Connel Station there is a fork connection 
with the present system of the Caledonian. e 

The telegraph has been erected between Connel and Appin, 
and the wires are being temporarily utilised by the con- 
tractors. About three-fourths of the route is already fenced, 
and the permanent way has been laid over a stretch of ten 
miles. About a similar length has been ballasted to forma- 
tion level, and that still remaining to be done is compara- 
tively light. The gradients throughout are fairly uniform, 
the steepest being 1 in 70, while the sharpest curve has a 
radius of twelve chains. £280,000 is the estimated cost of 
the undertaking, which the contractors are hopeful of being 
able to complete in two years’ time. At present the works 
give employment to about 1000 men, a large proportion of 
them being natives of the districts traversed by the railway. 
In all, the contract includes the building of over a hundred 
bridges for public roads, streams, &c., with a large number of 
culverts po cross drains, as also the removal of a quarter of 
a million cubic yards rock, and halfa million cubic yards soft. 
The probable sites ofthe stations are Ledaig, North Creagan, 
Portnacroish, Cuil, Ballachulish, and Laroch. 

The engineers for the line are Sir J. Wolfe Barry, K.C.B., 
M. Inst. C.E., and Mr. Charles Forman, M. Inst. C.E., 
Glasgow, while the contractor is Mr. John Best, Edinburgh, 
who is assisted by his son, Mr. W. A. Best, together with Mr. 
C. W. Wilson as contractor’s engineer. Arrol’s Bridge and 
Roof Company, Glasgow, are to supply and erect the steel 
work in connection with the Connel and Creagan bridges. 

We have to acknowledge our indebtedness to the contrac- 
tors for their courtesy in supplying information for the 
preparaticn of this article. 


LAUNC I OF THE MIKASA. 


“Wer should consider ourselves unworthy of our descent,” 
says Robert Louis Stevenson in one of his essays, ‘‘if we did 
not share the arrogance of our progenitors, and please our- 
selves‘ with the pretension that the sea is English. Even 
where it is looked upon by the guns and battlements of 
another nation, we regard it as a kind of English cemetery, 
where the bones of our sea-faring fathers take their rest 
until the last trumpet; ‘for I suppose no other nation has 
lost as many ships, or sent as many brave- fellows to the 
bottom.” The launch of the Mikasa on Thursday last at 
the Naval Construction Works, Barrow-in-Furness, could not 
fail to suggest many things to those who witnessed it. Was 
it regret that so mighty a vessel, the largest and most 
powerful battleship afloat, was soon to be navigated half-way 
round the globe by a Japanese crew, or was it a sense of pride 
that an English shipyard had brought so wonderful a 
machine into being? Perhaps it was a mixture of both. 
But as one stood on the launching platform and watched the 
grey hull slip gently and easily down the ways, in the teeth 
of the driving rain and greyness of a November day, one 
felt a personal pride in the skill and ability of the great firm 
to whom all the honour of success or chagrin of failure was 
to belong. 

Whatever her future be, the Mikasa began her life with 
seamanlike promptitude, for it wanted a few minutes to her 
appointed time when the Baroness Hayashi pulled the levers 
of the hydraulic ram and started the huge mass into move- 
ment. As she slipped down the ways a paper sphere 
attached to her bows was broken out, scattering as it did so 
a cloud of confetti and pigeons, one of the many charming 
customs of a nation renowned for the picturesque. The three 
tugs in attendance swung her into the basin, where she was 
berthed alongside the Hogue, and the launch was over. 
With the sight of her alongside the Hogue one realised more 
fully her great beam, viz., 76ft., that of the Hogue being 
69'6ft., while her slightly shorter length, 400ft. against the 
Hogue’s 440ft., served to increase the appearance of breadth. 

We have already illustrated this, the most powerful of 
modern fighting ships, and have given some general particu- 
lars about her—see THe EncineER, September 21st—but it 
will be nevertheless not out of place to. recall a few of her 
leading characteristics. The Mikasa is, broadly speaking, a 
sister of the Asahi and Hatsuse. She is 400ft. long between 
perpendiculars, her beam is 76ft., and her draught some- 
thing over 27ft. She displaces 15,150 tons. Her protection 
consists of an armoured belt of Harveyed nickel steel, Yin. 
thick, for a central portion 150ft. long, carried forward and 
aft by armour tapering from Tin. to 4in., and terminated at 
the after-end by a 6in. bulkhead. This belt is 7ft. 9in. wide, 
its bottom edge at normal draught being 5ft. 3in. below the 
water line.’ Above it rise the 6in. plates which form the 
citadel, and entirely protect the Gin. guns on the fighting 
deck. This is a notable departure from the casemate prin- 
ciple of gun emplacement, and it is believed will afford better 
protection, especially from behind, because a projectile would 
have to pierce the 6in. armour of the opposite side, as well as 
the stout steel bulkheads which separate the gun positions, 
before reaching the crew. 

The conning tower is protected by 14in., and the observer 
tower, aft, by 8in. of armour. There is a protective deck all 
fore and aft 3in. thick on the slope and 2in. on the flat. 

The armament consists of two shielded 12in. guns in bar- 
bettes; fourteen 6in. quick-firing guns—four on the upper deck 
in casements, the remainder within the citadel; twenty 
12-pounders; eight 3-pounders;. four 2}-pounders; two 
submerged torpedo tubes forward, and two aft. The bar- 
bettes for the big guns are 10in. thick below the upper deck, 
where they are protected by the screen bulkheads, increasing 
to 14in. where they rise above this deck. : 

At. the weight of metal which a vessel can throw per 
minsite has been of late years regarded as a unit of value, it 
1s interesting to note that the Mikasa can discharge 74 tons 
of metal from one broadside per minute, or a total from all 
her guns of 114 tons per minute, 


Speeches at luncheon were few and to the point. The 
chairman of the company, Colonel Vickers, than 
Baroness Hayashi for her kindness in coming so far to launch 
the vessel for them. Mr. Albert Vickers gave a short account 
of the firm’s position, and, with pardonable pride, the details 
of the work they had completed and had in hand; while 
Baron Hayashi, in thanking the chairman for the lovely 
pendant which the firm had presented to Baroness Hayashi as 
a memento of thé occasion, expressed a hope that, should the 
stormy days bring again a great maritime war, the shi 
of Japan might fight side by side with those of her Britannic 
Majesty, whom one might almost call the godmother of 
many of them. That British-built ships are the best in the 
world few of us doubt. We have not forgotten how Captain 
Kane brought the Calliope out of Apia harbour in the teeth 
of a hurricane which others failed to weather ; and when the 
day of battle comes and the gunners strain in their sighting 
hoods, be it near home or amid the fog and spindrift of the 
Yellow Sea, we shall look to find it still, and we shall find it 
—we and the Japanese. 


LABOUR TROUBLES. 


Last week the Federation of South Wales and Monmouth- 
shire Colliers, at a meeting presided over by Mr. Abraham, 
M.P., instructed the colliers of the district to suspend work 
on Friday. The Associated Coalowners, by their secretary, 
Mr. Dalziel, issued a notice to the effect that on Friday 
all the collieries would be opened for work, but the direc- 
tion of the Federation was implicitly followed, and the day 
was observed with all the completeness of a ‘‘ Mabon’s 
day.” On Saturday, being pay-day, there was a fair re- 
sumption of work for the usual morning turn; and on 
Monday, again, the attraction of General Booth, the-Salva- 
tion Army leader, at Merthyr kept many away from work, so 
that it was not until Tuesday that there was a general and 
complete return. 

On Monday there was a special meeting of colliery delegates 
at Cardiff, when the whole question of the day’s stoppage and 
the rumours which led up to it were discussed, “ Mabon” 
presiding. ‘ The Press asserted,” he said, “ that their object 
was to restrict the output, and thus create an artificial 
scarcity in order to maintain the high price of coal, and 
therefore the high wages of the colliers. Some went even 
further; and said that the object was to force prices higher 
than they were at present.” ‘‘Mabon” then entered at 
length upon these prevailing statements, and in conclusion 
said that whilst they disavowed that they had any intention 
of trying to keep up the prices to the present unnatural and 
unnecessary famine rates, they wanted it to be known from 
that day forward, that they meant to do all in their power to 
prevent merchants and the middlemen exploiting the market 
and creating a slump therein for their own selfish ends, to the 
detriment of the miner and the mineowner. They were not 
at war with natural laws, and fair dealings, but they were, 
and would be, at war with all unfair dealings and creators of 
slumps. One of the best-informed. men in South Wales had 
openly stated the following :—‘‘ That for the last four weeks 
many large buyers had been holding off from the market 
altogether, or making contracts for three months only instead 
of twelve months as usual, in the hope, or belief, that prices 
will give way considerably during the next month or two.” 
Commenting upon this, and reasoning that if successful it 
would rob the colliers of the high prices already obtained, it 
was agreed that “this conference hereby authorises the 
Council to declare a general holiday at any time they think 
it necessary, for the protection of our wages, and the industry 
generally.” Before separating, direct action against the 
“middleman ” was indicated by an agreement “that the 
Council should approach the employers with a view of agreeing 
to some scheme for the regulation of the coal markets, also 
if possible to encourage direct dealing between the colliery 
owner and the consumer.” 

It is estimated that Friday’s stoppage of 100,000 men 
meant a lessened output of 120,000 tons. The immediate 
effect on the Cardiff market was an increase of 1s. per ton in 
price, stocks having been generally cleared. 

The furnacemen at the Blaenavon Ironworks have now 
been ten weeks out on strike. The men are members of the 
National Federation of Blast Furnacemen, and when they 
struck numbered 240, but since then several have found 
employment, and the number on the funds has been 
reduced, but lately sixty coke-oven fillers and washing- 
machine men also stopped, and as these are also members of 
the same Federation, ie are now 220 men on the funds. 
The demand of the men is for 15 per cent. advance, and a 
600 tons minimum make per week. This demand is made 
by the tonnage men. Some of the branches make larger 
demands, such as “ pig lifters” from 2s. 9d. to 4s., and time 
and a-half for Saturday night and Sunday labour. Coke 
loaders from 114d. per batch to 1s. Engine drivers half a 
turn per week for raising steam in addition to ordinary duty. 
The colliers are supporting the fund, and the strike pay is now 
13s. per week and 1s. for every child under twelve years of 
age. The opihion in the district is that there will be no 
re-start this year. 

The Court of Agree had before it on Monday the appeal of 
the Amalgamated Society of Railway Servants from two 
injunctions granted by Mr. Justice Farwell during the Long 
Vacation, restraining Mr. Bell and Mr. Holmes, officers of 
the society, from engaging in alleged picketing during the 
strike of the Taff Vale Railway Company’s employés. There 


was a disposition on the part of the Court not to entertain | 4 


the appeal, as the orders had become inoperative and the 
strike was at an end, but on the plea of Counsel that the 
injunction had been granted against the society based on a 
principle of law, the Master of the Rolls decided to hear the 
argument, which was submitted in extenso. After a long 
hearing the Court reserved judgment. 

The Times last week gave insertion to the following letter 
from Mr. Bell on the Taff Vale strike :—‘I observe in your 
issue of the 6th a letter, signed ‘Non-Unionist,’ on this 
subject, which is calculated to lead the public to believe that 
the society I represent is seeking to give to the men who 
are in prison for intimidation and assault, in connection with 
the recent disputes on the Taff Vale Railway, the sum of 
£100 each as compensation, together with a medallion suit- 
ably inscribed. Kindly permit me to say that the society 
contemplates nothing of the kind. The men mentioned do 
not receive any monetary. or other benefits from the 
society. The society cannot compensate them as stated, or 
give gold medalions. But if their own fellow-workmen 
choose to do so they have a perfect right, and no one can com- 
plain.—Signed, Richard Bell, general secretary.” 


_ It is understood in the district that the four railway com- 


ies are in accord on the subject of the proposed Con- 


panies 
ked | ciliation Board, and that Sir W. G. Lewis, Bart., will shortly 


be enabled to make a satisfactory statement. 

A Welsh Artisan Union has been established in the Swansea 
district, and on Saturday, under the chairmanship of the 
president, a meeting of engine-drivers, firemen, fitters, 
smiths, and others employed at tin-plate works was held at 
Morriston. The object was the co-operation of enginemen 
and others. It was claimed that the union had succeeded 
in establishing the nine-hours day at tin-plate work, and 
had secured substantial advances of wages, until its members 
were now the highest paid men of their class in Wales, with- 
out having spent a single penny in strike pay. 

At the week end it was announced, in connection with the 
strike, that 1700 were receiving strike pay. 
Three to four hundred men were at work on Monday and 
Tuesday in consequence of the men’s resolve to work for any 
merchants paying the union rates without regard to whom 
the craft belongs. 

The Coalowners’ Association had a number of. labour 
disputes before them on Tuesday. One had novel features. 


| It was a claim of the enginemen, stokers, &c., at the Gwann- . 


cae-Gurwen Colliery, and also of the rippers, the former a 
contention for wages, but the latter for compensation by reason 
that their earnings had been reduced through the use, as they 
allege, of the explosives directed by the Home-office. The 
reply to the complaint was that the joint committee were 
unable to deal with the matter, as the change was not brought 
about by the management. 

At Bangor this week the prosecution of twenty-eight quarry- 
men for assault in connection with the late Penrhyn Quarry 
disputes was opened, but adjourned to the 21st, in con- 
sequence of the inability of the injured witnesses to attend. ~- 


DOCKYARD NOTES. — 


Tue Russian ironclad Sevastopol has arrived at Brest, on 
her way to the Far East. She has been fully described in 
past numbers of THz EncineErR. Recently her funnels 
have been lengthened, so that she is now practically identical 
with the Poltava. 


THE French torpedo boat Audacieux has gone to l’Orient 
for her trials. Special interest attaches to this boat, as she 
is the smallest ironclad in the world; that is to say, she 
carries an armour belt over her machinery an inch or so iu 
thickness, proof probably against anything smaller than a6 lb, 
projectile. 


Tue French ironclad Marceau is undergoing “ transforma- 
tion,”’ being fitted with Niclausse boilers at Toulon. She will 
probably also be re-armed. 


THe Montcalm at La Seyne is very far advanced, and 
should soon be doing her trials. 


From our point of view the ship is a sheer waste of money, 
unless she is built with an eye to operations against Sweden 
or the more or less obsolete German coast defenders. The 
8in. gun is an excellent piece for cruisers against cruisers, 
for its shell is destructive beyond its relative ratio with the 
6in. But against battleships an 8in. gun is no more use 
than a Gin. as regards penetration, 6in. Krupp armour being 
proof against both. For shell attack a 6in., being more 
easily handled, is a better gun ; it also discharges more shell, 
and numbers, not bulk, is the best argument against armour 
that is not to be penetrated. It is purely a chance of moral 
effect and smashing guns. Probably the 4°7in. is a better 

iece still, and a huge 12-pounder battery the best. The 
ttleships of the future will probably carry no mean between 
the 12in. and the 12-pounder, hard saying though that may 
now appear. 


Tue Channel Fleet has gone to Gibraltar, but is due back 
at its home ports in the middle of next month. As no refits 
worth mentioning have been undertaken since last June, they 
will probably remain in England for some fairly considerable 


period. 


Tue London has got her masts: up, the fore being we 
last Saturday and the main on Tuesday. The Formidable 
has both mast and funnels up, and is progressing at a fine 
tortoise-like speed. She is almost exactly like the Canopus, 
the only difference to a casual glance being the position of 
certain tertiary guns. She is, of course, a little bigger, but 
that does not show much. 


THE Belleisle is being fitted with Krupp armour plates, 
4in. thick chiefly, against the next experiments, which will be 
a good deal less ‘showy ” than the last. 


Tvurspay, the 18th, saw the official “ taking over” of the 
widening of the caisson between basins Nos. 4 and 5 in 
Portsmouth Dockyard. The contractors were Leather and 
Co., of Leeds, and if reports are true they have accomplished 
a piece of work to be proud of, for Portsmouth Dockyard is 
one of the most difficult places known, a good deal of the soil 
being little better than mud. 


Tue Spartiate has been out doing trials, and has broken 
own. i 


A QUEER story is going round about the Belleisle. The 
a of one of the fractures in her plates was 
identical with broken cast iron, and it is now rumoured 
that the whole or most of her armour is cast iron, and not 
wrought at all ; consequently, deductions drawn from her 
behaviour under fire are not altogether conclusive. She was 
built for the Turks, who presumably wanted something 
cheap. Whatever they got, the Belleisle armour certainly 
did not behave under lyddite as it ought to have done 
according to text-book. 


LE Tr1ats.—The third day’s trial of electrical 
ec tion with the Automobile Club took place over 
a course of thirty miles of fairly stiff road. The “ Powerful,” 
entered by the British and Foreign Electrical Vehicle Company, 
the Electric Motive Power Company’s car, the Canadian Company’s 
car, and the Electrical Undertakings’ car, completed the course. 
Owing to the accident to the chain the ‘‘ Joel” car started late. It 
had er chain troubles during the trial, and completed a dis- 
tance of sixteen miles, 
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THE END OF THE PARIS EXHIBITION. 


Hap the Paris Exhibition been closed on the day 
originally fixed there might have been some ground for 
adirming that, as a universal attrection, it failed to come 
up to the exceptionally high expectations formed con- 
cerning it, bat the week’s extension granted to the 
World's Fair helped to redeem it in some measure from 
the unfavourable impression that was caused through the 
inexcusable delay in getting the Exhibition into some- 
thing like order. It must, nevertheless, be admitted that 
no venture of this kind has ever laboured under so many 
disadvantages. The policy of the General Commissioner 
was to give an exaggerated publicity to the Exhibition, 
which would doubtless have been followed with excellent 
results if he had not destroyed this premature effect by 
showing visitors little else but plaster and scaffolding 
during the first two months the Exhibition was open. 
The delay was perhaps unexpected, but not unavoidable. 
It was the fault of the Commissioners that the. orders for 
the ironwork required in the construction of the build- 
ings were not given out in time to allow of the palaces 
being completed in the stipulated period. Ironmasters 
were waiting for these orders months before they were 
distributed, and when they were given out all at once 
manufacturers found it utterly impossible to make early 
deliveries. Again, at that moment the country was 
divided against itself, and the opponents of the Govern- 
ment, who thought that any stick was good enough to 
beat a dog with, tried to bring discredit upon the 
President and his Ministers by doing their best to 
belittle the Exhibition. Political matters were allowed 
to overshadow this great industrial manifestation; 
and it was opened with an absence of public enthu- 
siasm which could not be altogether explained by 
the incomplete state of the works. Yet other factors 
the Exhibition. had to contend against were the 
exaggerated hopes of those who acquired concessions on 
the grounds, and expected.to make their fortunes during 
the six months the World’s Fair would remain open. 
They based these expectations upon the report of 
M. Picard, who guaranteed that everything would be 
ready on April 15th, and he anticipated that at least 
sixty million visitors would pass into the grounds. With 
such material to work upon the company-promoters were 
not idle. All sorts of attractions were organised with 
public capital ; and considerable sums had to be paid for 
the concessions. With only a very few exceptions al! these 
attractions have gone into liquidation, and all those who 
paid heavily for the privilege of doing business in the 
Exhibition declare that they find themselves out of 
pocket. The concession holders have combined with a 
view of protecting themselves against what they call 
the “ rapacity”’ of the General Commissioner, who, they 
declare, failed to carry out his part of the contract by not 
having the Exhibition ready in time. The Minister of 
Industry and Commerce has decided upon submitting 
these cases for arbitration; but during the last few days 
of the Paris World’s Fair summonses have showered 
down on the heads of the unfortunate concession holders. 

It must not be supposed from this state of things that 
the Exhibition has been a failure. A distinction must be 
made between the Exhibition proper and the attractions, 
for while these private ventures have drifted into a 
slough of bankruptcy, the Exhibition itself would have 
drawn fully as many visitors as was announced if it had 
not practically been closed to the public during the first 
two months. It is estimated that about fifty millions 
of people have passed into the grounds, which is con- 
siderably more than at the previous Exhibition, and the 
calculation of the General Commissioner, who had based 
his estimate upon a full working period, only falls short 
by one-sixth. But people went to see the Exhibition and 
not the attractions, and when there were so many 
interesting things to be inspected without paying, visitors 
gave scant attention to the private shows. This is a 
lesson that ought not to be lost upon promoters of future 
Exhibitions. It is probable that the number of visitors 
would have been considerably larger had the General 
Commissioner and the police authorities deemed it 
expedient to carry out the programme of brilliant fétes 
which had been announced. The collapse of the bridge 
against the Celestial Globe, and the giving way of the 
balustrade of the foot-bridge near the Pont de I’Alma, 
created a good deal of doubt as to whether these tem- 
porary structures could withstand the strains that might 
be put upon them by a big crush of visitors; and it was 
even considered inadvisable to allow the Salle des Fétes 
to be used for any great festival unless precautions were 
taken to limit the number of people admitted. Thus the 
programme of fétes was shorn of a good many promising 
features; and it was left to the Automobile Club to 
organise a closing féte last week, when it showed what 
could be done to draw the public on to the Champ de 
Mars. The motor car firms are disappointed and 
indignant at the way in which the new industry has been 
slighted by the General Commissioner. They consider 
that as the mechanical road vehicle is one of the most 
striking developments of recent years, it should have 
received special prominence af an Exhibition which 
summarised the past century’s scientific and industrial 
progress. Tatton of getting sufficient space on the Champ 
de Mars, makers were relegated to Vincennes, and a good 
many, after paying for stands, did not even take the trouble 
to send vehicles there. They have held aloof from the 
Exhibition, but the Automobile Club would not allow it to 
close without showing that the motor vehicle is very well 
able to take care of itself. As a popular event the motor 
car demonstration was a remarkable success. There were 
immense crowds in the Place de la Concorde to witness the 
two hundred vehicles, with floral and other decorations, 
which followed three separate routes into the Exhibition 
and then went in procession around the Champ de Mars. 
Nearly all types of cars were represented, and even the 
six De Dion steam omnibuses lost their severe utilitarian 
lines under an attractive adornment of flowers. The 


motor car has played the part of Cinderella, and after 
being neglected by the Exhibition authorities, it is only 
just that it should come out at the close in an apotheosis 
which has struck the public imagination more than any 
number of exhibits could have done. 

The success of the Exhibition is due'to"the fact that it 
covered a period during which extraordinary develop- 
ments have taken place in all the departments of 
science and industry. The past eleven years have seen 
a complete upheaval in industrial methods, and in the 
relative positions of different countries which, from 
being consumers, have become manufacturers, and are 
threatening to secure a big share of the international 
trade. They are just those countries which have made 
the greatest relative progress, and are anxious to show 
to the world their productive capabilities, that had the 
biggest display on the Champ de Mars. Had it not 
been for the large participation of Germany and Russia 
—the one showing its industrial resources, and the 
other presenting some idea of the wealth of Siberia, in 
the hope of diverting public attention to what promises 
to become the great overland route to the East—the Ex- 
hibition would possibly have lost a good deal of its 
interest. These splendid exhibits have probably con- 
soled the Exhibition authorities for the partial absten- 
tion of English manufacturers, who appear to have 
gained little by holding aloof, and it is to be feared that 
their exclusive policy has merely had the effect of 
diverting the attention of the world to the productions of 
their foreign competitors. Taking the engineering 
exhibits, it must be remembered that there is a good 
deal of uniformity in requirements all over the 
Continent; and if manufacturers abroad have adopted 
certain types of engines which are different from 
those usually turned out in this country, it is because there 
is a demand for them. The engineering industry on the 
Continent is of comparatively recent development. New 


‘works and factories are being erected, and in all cases 


they are laid out over a lange area with big shops and 
wide bays, where there is plenty of room for putting 
down horizontal engines. In all the new installations we 
have inspected abroad the electrical generating plant 
consists of horizontal engines and ftly-wheel dynamos, 
but in Paris and other large towns, where space has to be 
economised, English vertical high-speed engines are still 
employed to a great extent. The tendency, however, is 
to go away from the agglomerations, so that the selection 
of machinery to be used will not be limited by any ques- 
tion of space. This is a factor which will have to be 
taken into account by English engineers desiring to main- 
tain their position on the continental market, since if 
buyers can get the engines they require from home 
makers, they are not likely to trouble about purchasing 
machinery, however good and economical it may be, 
which does not follow the standard types in almost 
general use abroad. 

The force of this competition has already been insisted 
upon in the articles we have devoted to the different 
exhibits, and we may here cal] attention to its almost 
general character as illustrated by the steam engines shown 
in the Swiss, Belgian, Italian and Hungarian sections. 
Nearly all the countries which were at one time depen- 
dent upon English and other manufacturers are now 
building their own prime movers, and as trade secrets 
are now-a-days something of a fallacy, there is nothing to 
prevent a country like Switzerland from turning out 
types of engines which have proved to be a survival of 
the fittest, for instance, in Germany. The days of 
monopoly are gone, and one country is practically in the 
same position as another for turning out high class 
engines, subject only to the question of manufacturing 
under conditions of more or less economy. This makes 
it the more necessary for English engineers to pay close 
attention to what their foreign competitors are doing. 
As we have said, these are in an exceptionally favourable 
position for knowing what buyers need, and it is obvious 
that our own engineering firms would have a_ better 
chance of doing business on the Continent by following 
the lines adopted by foreign builders, instead of trying to 
induce buyers abroad to purchase engines built according 
to English ideas, while, of course, it is always necessary 
to look out for opportunities of selling such engines 
under conditions where they are more suitable than the 
types turned out from continental engineering Py 
If the abstention of English firms is to be regretted, the 
Exhibition will, at all events, have proved of considerable 
value if it bring home to them the activity of their 
foreign competitors, and induce them to modify their 
een methods to suit the altered conditions of foreign 

rade. 

The imposing display of French manufacturers over 
one-half of the Exhibition area, while, of course, out of 
all proportion to the relative merits of the machines ex- 
hibited, was yet on the whole of an excellent character, 
and in view of this preferential treatment they ought to 
have little reason to be dissatisfied with the results of the 
great Paris Show. To judge from the number of engines 
sold, they seemed to have derived a good deal of profit 
from their display, but nevertheless there is still a feel- 
ing that the Exhibition has proved of more service to 
their foreign competitors, and especially the Germans, 
who have for the first time been able to give to the world 
a powerful impression of their manufacturing resources. 


To this extent the Exhibition is likely to effect a great | P 


change in foreign trade relations. The French them- 
selves recognise that even in their own sphere they are 
being equalled, if not out-classed, by some of their foreign 
competitors who have been able to imitate French 
designs, and very often improve on their processes, and 
they frankly admit that if they are to maintain their 
position in the international market it can only be done 
by keeping up with the times and forestalling their com- 
petitors wherever possible. The same thing is noticeable 
in the electrical engineering industry where the French 
have been too much inclined to rely upon their past 
reputation, and have not been, in all cases, sufficiently 
enterprising to give a practical effect to discoveries of 


‘serves to cool the usual chambers for 


French scientists, whose researches have chiefly bene- 
fited the German electrical engineer. One of the most 
striking things to be learned from the Exhibition is that 
the Germans have often given a commercial value to dis- 
coveries of French scientists who are still working upon 
them ; and, in fact, the French engineer rarely thinks of 
turning these discoveries to account until it has already 
been done abroad. 

In civil engineering the French and Germans again 
showed up most prominently, and it is difficult to say 
which was worthy of more admiration—the fine collection 
of models and drawings of bridges and viaducts con- 
structed in France, and of the splendid bridge built 
across the Danube by the Fives Lille Company, or the . 
ingenious and, in some cases, curious works carried out in 
connection with the Kiel Canal. One of the chief causes 
of the great development in German trade is the way in 
which the Government and local authorities have facili- 
tated water-borne traffic, and the extraordinary increase 
in the mileage of navigable rivers and canals during the 
past twenty years may be regarded as a leading factor in 
the commercial progress of the country. In every direc- 
tion the cost of water-borne freight is being reduced as 
much as possible, and a scheme is now proposed for en- 
suring an uninterrupted waterway communication 
across the Empire. The object of this scheme is to 
cheapen the cost of raw material by reducing the inland. 
freights and allowing manufacturers to compete under 
more satisfactory conditions for foreign trade, since they 
will be able to send their goods for shipment without 
breaking bulk. In the metallurgical industry also we find 
Germany, Sweden, and Russia, making remarkably fine 
exhibits, and these so entirely overshadowed the display of 
English firms, thatif it were not for the universal reputa- 
tion of the English metallurgical industry the average 
visitor might have been excused for believing that it had 
been entirely eclipsed. In this branch of industry, how- 
ever, the question of cost is, for certain products, almost 
as important as quality and though foreign ironmasters 
have made an excellent display, they cannot hope to 
compete with the English alike on the score of quality 
and selling value. As we have said, Germany is seeking 
to effect economies by utilising the inland waterways, but 
this will not compensate for the growing scarcity of fuel 
and raw material which tend to appreciate with the 
increasing consumption. At the same time it must not 
be overlooked that in the metallurgical, as well as in the 
engineering and other industries, the Germans have of late 
years so enormously augmented their productive capacity 
by laying down new works to meet the heavy requirements 
during the recent boom, that the home markets will 
be insufficient to provide them with enough work, and 
they will be obliged to look to foreign- countries for new 
business. This opens up an economical problem that is 
likely to be fraught with a good many difficulties. The 
Germans will have to sell their surplus production 
abroad for whatever price they can get, and as at the 
same time the cost of manufacture tends to augment 
through the necessity of obtaining much of their raw 
material from abroad, the outlook does not appear to bea 
very reassuring one, neither for the Germans, who will 
have to cut prices, nor for the English firms, who will have 
to meet this competition. The Exhibition, therefore, 
has not only provided instructive and valuable lessons of 
the past and present, but has also given a warning of 
what is likely to take place in the future, and though 
English engineers and manufacturers can very well hold 
their own, it is easy to understand the struggle which is 
taking place for the possession of new markets in all 
parts of the world. 

As to the awards of the juries, much might be said. 
The policy pursued seems to have mainly consisted in 

iving prizes of some kind wholesale. Their value has 
en discounted by their multiplication. In many cases 
the awards have been made far more for the general 
beauty of a stand than as the result of an intelligent and: 
careful appreciation of the quality of the exhibits. This 
method has told against British exhibitors, who do not, 
as a rule, understand display or give peculiar prominence 
to nickel plating and brilliant colouring. The English. 
exhibitors of machinery were few; with one exception 
they appear to have been treated with approximate fair- 
ness. It is not easy to understand, however, on what. 
principle the Grand Prix; was withheld.:from . Richard 
Garrett and Sons, Ltd.; of Leiston. Vickers,.Sons, and: 
Maxim, Ltd., again, have cause, we think,-for complaint.- 
The truth is, we imagine, that the -work thrown on: the’ 
juries was more than they could perform with accuracy and- 
soundness of judgment; and mere appearance counted,’ 
under the circumstances, for a great deal. We are un-. 
able, we may add, to recall any Exhibition the awards at 
which were not open to severe criticism, so that the Paris 
Exhibition is not an exception to a general rule. 5 


Fruit From JaMaica.—The steamer Port Royal, built to the’ 
order of Elder, Dempster,-and Co.; which was launched on the 8th 
inst., at Sir Raylton Dixon’s yard at Middlesborough, and the first 
of the new subsidised line to connect the West. Indian Colonies 
more closely with home markets, is fitted on a very large scale with 
special refrigerating machinery for the preservation of fruit to be 
imported during the homeward journey. The system adopted is 
the same as that which has proved very successful in the Australian 
steamers of the White Star Line, Persic; Medic, and Afric. The 
roblem is to produce an even cool temperature throughout the 
tween decks and holds, which are filled with fruit. Thisis effected 
by the circulation of very large volumes of air over batteries of 
wrought iron pipes, through which brine cooled by J. and E. Hall’s 
patent refrigerating machinery is pumped, large trunks having 
numerous distributing ports serving to convey the cooled air from 
end to end of the fruit spaces. The intention is. not: to stop, but 
merely to retard the ripening, and special care has been taken to 
get rid of the gases which are generated during the ripeni 

and which are greatest when the fruit is first put on 
in the semi-tropical ‘conditions obtaining in Jamaica. The 
machinery—fans and coolers—are in duplicate, so as to obtain the 
greatest security against breakdown. The same machinery also 
ngers’ provisions, 
cooling agents being = perfectly distinct. The oO 
steamers now being built for the same line are to be similarly 


fitted. 
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RAILWAY MATTERS. 


SEVERAL peeeade were killed in a railway accident 
which last week between — ‘ort-on- Main wie te 
bach. A passenger train ran into a stati express 

last coach of which was entirely ye an gp | the gas reservoir 
exploded. The collision occurred in a dense fog. 


Tue first step towards the nationalisation of Swiss 
railways was taken on the 10th inst., when a convention between the 
Helvetic Confederation and the Swiss Central Railway Company 
for the friendly acquisition of the central system by the Confedera- 
tion was signed, e purchase money amounts to 75 million francs. 


A rTeLeGRAM from Nyrohi, the headquarters of the 
Uganda Railway, states that on October 30th the railhead was at 

le 452. Beyond that point advance gangs are working up to 
mile 490. The disturbed area is entered a few miles further on. 
Practically all the telegraph line from mile 500 to the lake is 
down. 


Active operations have been commenced at the | 


Wexford end of the Cork’ and Rosslare Railway, where men are 
now engaged in building the line to Waterford. The permanent 
way in this section will not take long, the country being, on the 
whole, easy ; but the bridges over the Barrow and the Suir will ‘be 
comparatively long and costly undertakings. It will not, how- 
ever, be long A. Wexford will be in direct connection with Cork. 


Tue longest tunnel in Germany is that near Cochem 
on the Moselle, on the Collenz-Trier line ; its length is 44 kiloms. 
(against 15 kiloms. of the Gothard Tunnel), but the air 
in the Cochem Tunnel is suffocating and a great annoyance, not 
merely to those who have to work in the tunnel, but also to the 
passengers and railway officials. The Government intends ——- 
measures towards the removing of this trouble, and various methods 
have been proposed, but nothing has been decided as yet. 


Tue proposed electric railway from Naples to Rome, 
according to the project submitted to the Minister of Public Works 
for approval, will run from the station in the western part of Naples 
via, Cancello, Mondragone, Terracina, and Cisterna in less than 
three hours to Rome. The line will measure 133 miles, and there 
are very few inclines, a distance of thirty miles following the old 
Via Appia between Terracina and Cisterna being agape straight 
and level. The service will be almost exclusively for passengers, 
with frequent trains—express, omnibus, and local. 


Owing, it is said, to the blunder of a signalinan or 
pointsman, a serious rallway accident occurred on Sunday morning 
at Choisy-le-Roi, near Paris, on the Orleans line. e Nantes 
express leaving Paris at 10.56, which should pass Choisy-le-Roi 
without stopping, ran into a slow train which had left Paris at 
10.37. Six carriages of the latter train were dashed to pieces. 
Happily, all the passengers had alighted. The two front carriages 
of the express were smashed, and the engine-driver, stoker, and 
six passengers were killed, while twenty-three persons were injured. 


WE learn that the negotiations «between the North- 
Eastern Railway Company and the directors of the Goole and 
Marshland and the Isle of Axholme Light Railways have resulted 
in an agreement on the part of the North-Eastern to purchase the 
two light railway companies and work the lines. The company is 
also about to ask for Ce away cea to put into force the 
powers which the Light Railway Commissioners have granted for 
the construction of a light railway from Haxey to Tickhill, which 
will thus give the North-Eastern direct access to the Derbyshire 
coalfield. 

Execrriciry as the motive power for tramwaysis being 

dopted in Australia. In Sydney, the Government is 
re section after section of the old steam road with the trolley 
wire. In Brisbane the tramway company is seeking powers to 
roposing a trolley line conneeting the suburbs with each other 
Nirectly. At Adelaide the Westinghouse Company has a Bill 
before Parliament seeking power to convert some 50 miles of the 
resent horse line. Meanwhile the suburban authorities have 
‘ormed a trust with the same object. 


A Scuenectapy eight-wheel engine which was put in 
service on the 23rd of March last for the Vandalia is one of four 
passenger engines which the Schenectady Works built. The 
engine was in continuous service until August, and in that time 
made a total mileage of 165,013 miles without being taken into the 
shop for any but minor —s The cylinders are 20in. by 26in., 
pee the driving wheels 78in. diameter, the boiler pressure as 
190 Ib. The total heating surface is 2241 square feet, of whic’ 
175 is in the fire-box, and the grate area is 30 square feet. 
These engines carry 39 tons on the drivers, and weigh 60 tons 


Tur Crewe Town Council are about to make applica- 
tion to the Light Railway Commissioners for an Order to carry out 
a scheme of light railways, to be worked in connection with the 
electric light undertaking. The scheme involves eight railways. 
The proposed gauge is 3ft. 6in., and it is stated that the power for 
the traction can be supplied from the eee electric plant. The 
bridge which carries the Chester and’ Holyhead line over Mill- 
street will require to be raised, or the road underneath lowered, to 
permit of the passage of ‘‘ double-decker” cars, but if neither of 
these alternatives is practicable trailing cars will be adopted over 
this length of road. 


An Italian engineer named Cedale has projected an 
extension of the present Val d’Aosta railway line from Aosta to 
St. Didier on the other side of Mont Blanc. It is proposed to 
tunnel under Mont Blanc and make a junction with the extension 
of the Paris, Lyons, and Mediterranean line now being carried into 
the Chamonix Valley. The maximum elevation above sea level at 
any point is 1000 m., while the distance from St. Didier to 
Chamonix is only 16 kiloms., of which about 13 would be in a 
tunnel. It is proposed’ that, taking advantage of the abundant 
water power on both sides of the mountain, the tunnel section 
should be worked electrically, 


Tue Amalgamated Society of Railway Servants is be 
in arms because there are indications that the Lancashire an 
Yorkshire Railway parang | is creating a class of emergenc: 
signalmen such as exists on the London and North-Western Rail- 
way. It is said that at Exchange Station, Bradford, an attempt 
been made to compel porters to learn how to work the signal- 
box, and the same process has been tried at Oldham. At Royton 
a porter, it is alleged, has been removed and reduced because he 
used to comply with the demand. The objection the men have 
is that the oonenes want them to learn in their own time and 
without any extra remuneration, though a retaining fee of 2s. per 
week is offered when they are capable of taking charge of a box. 


Ow1ne to its position, and also in great measure to the 
character of the country, Northern Russia still awaits an adequate 
railway system, Although, from a financial as the present 
moment is far from being favourable to the fulfilment of the idea, 
the Press of St. Petersburg has recently called attention to the 
neglected condition of Northern Russia in this respect, and recom- 
mends the construction of a line of railway from St. Petersburg in 
almost a due northerly‘direction to Kem, which is situated in the 
middle of the western coast of the White Sea. The suggestion 
has = in its favour. From a strategic point of view 
such a railway would be of equal importance ; ies of troo’ 
could be rted with comparative ease to the coast of the 
White Sea, and in case of a blockade of the northern coast line in 
summer by the fleet of a foreign Power, the coast population would 
not be completely cut off from intercourse with the chief centres of 


_ NOTES AND MEMORANDA. 


Tue average price of coal per ton at the pit’s mouth in 
18s. 2d. per ton. 


CALCULATED on the present output of coal, a rise of one 
penny per ton represents nearly one additional million of money 
into the pockets of the coalowners, 

Orrawa is remarkably well situated for water power. 
It is estimated that, out of about 1,000,000 horse-power, over one- 
fifth is located within eight miles of the city itself. 

Tue Paris Exhibition was closed to the public on 
Monday, when 520,000 people i through the turnstiles. The 
lowest price which tickets admission were sold at was five 
centimes. 


Accorpineé to the shipbuilding returns issued by the 
United States Bureau of Navigation, 112 vessels, of 38,562 tons 
were built in the Uni States last month, against. 102 
vessels, of 21,282 tons oom, in September. For the past four 
months 420 vessels, of 127,352 tons gross, have been built in the 
United States, 


A Pan-American Exhibition is to be held in Buffalo, 
N.Y., U.S.A., next year from May to November. The site is about 


one mile long by one-half mile wide, containing 350 acres. It- 


includes 133 acres of Delaware Park, in which is a beautiful lake. 
There will be over twenty large buildings and massive architectural 
works. A grand canal wil] completely encircle the main group of 
buildings and will serve as a means of transit from place to place 
in electric launches and gondolas. 


Tue timber trade of the White Sea, always the 
main source of the welfare of Northern Russia, was exceedingly 
prosperous last year, ove to the extraordinarily high prices 
prevailing for this class of goods. The total value -of wood 
exported has risen from ,000 in 1888 to £868,228 in 1899. 
The White Sea ports between them, includin§ the Lapland Coast, 
have twenty-five sawmills, employing some 5000 hands, and 
yielding over £1,000,000 annually. 


A coaLInG competition amongst the ships of the Navy 
was held at Berehaven last week. e following are the vessels 
which competed, and the results :—Magnificent, 510 tons, average 
123 tons per hour; Repulse, 682 tons, or 98 tons per hour; 
Furious, 400 tons, or 72 tons per hour ; Mars, 632 tons, or 134 
tons per hour ; py = ros 559 tons, or 144 tons per hour ; Resolu- 
tion, 500 tons, or 91 tons per hour. The Resolution was unfortu- 
nate, ae her Temperley transporter was disabled for 1 hour 40 
minutes, 


AccorpInG to the report of the British Consul at 
Stuttgart, the Portland cement works at Lauffen on the Neckar 
have added calcium carbide to the products of their works. The 
river Neckar, which flows past the works, places about 5000 horse- 
power at their disposal, which is utilised for the manufacture of 
cement and carbide, and the transmission of electric lighting and 
power to the a town of Heilbronn. These works are 
most favourably situated for the production of carbide, as they 
possess water power, large reserves of gocd limestone, and cheap 
water carriage. 

An interesting chemical industry in Wiirtemberg is the 
manufacture of liquid carbonic acid gas, which has recently made 
rapid progress, e gas is procured from natural gas springs at 
Eyach on the Neckar, ard is, a from a slight admixture of 
water vapour, perfectly pure. It is conducted into pipes, dried 
with chloride of calcium, and then compressed into the liquid state 
by machines driven by the water power of the Neckar. The liquid 
carbonic acid gas is now filtered through charcoal and filled into 
specially constructed steel flasks with a capacity of from 20 lb. to 

Ib., and which are tested up to a pressure of 240 atmospheres. 


THE increase in the price of petroleum and the reduced 
cost of calcium carbide are gradually enabling acetylene gas to 
supplant oil as an illuminant in Germany. The importance of this 
may be gauged from the fact that Germany for many years has 
paid annually about £5,000,000 to America for petroleum, which 
sum has latterly risen considerably owing to the adyance in price. 
The acetylene industry is a — German industry, carbide being 
manufactured in the country, and although a _—_ amount is im- 
i from Switzerland and Norway and Sweden, these works 

ave been built with German capital and are directed by German 
engineers. The raw materials for the manufacture of carbide are 
principally German products, 


NatTuRAL gas, says the annual report of the United 
States Geological Survey, has now sunk in its fuel value te about 
one-third of what it was a few years ago. In 1899 the production 
of natural gas equalled in consumption the heating capacity of 
5,400,000 tons of coal. Ten years ago, when this industry was at 
its height, the heating output of natural gas was equal to about 
15,000,000 tons of coal. th the great gas-producing fields are 
reaching extinction. In the Ohio division the pressure of the gas 
was once 480 lb. to the square inch, but it has now no rock pressure 
whatever. The original rock pressure in Indiana, once 325 |b., 
averages now 1651b., —— that two-thirds of the product has 
been taken out and consumed, P 


Tx accounts of the joint electric lighting and refuse 
destructor undertaking at Shoreditch for the year ended March 
25th have been issued. The total expenditure on revenue account 
was £19,284, andthe income £25,490, leaving a gross profit of 
£6206 for the year. The balance from last account amounts to 
£6463, which made the total £12,669, and this has been applied as 
follows :—£3919 for interest and sinking fund instalment, £1000 as 
the nucleus of a reserve fund, £4427 to relief of rates, £1655 interest 
on overdrawn bank balance, and £68 income tax. There was thus 
a net profit of £1600, of which £1000 had been added to reserve 
fund and the balance carried forward. The number of units 
generated during the year amounted to 2,135,191. 


In a paper on “ The Friction of Brake Shoes,” recently 
read by Mr. R. A. Smart before the Western Railway Club, the 
author gave the following description of the effect of change in 
pressure upon the coefficient of friction :—‘‘ With a change in the 
normal pressure of the shoe upon the wheel, the coefficient of 
friction p aera as the pressure increases within the limits of the 
tests. The rate of decrease is about the same for all speeds, 
except at ten miles per hour, at which speed the coefficient is 
slightly less than that at twenty miles per hour under light pressures 
and considerably less under heavy pressures. The coefficient of 
friction of a soft and a hard cast iron shoe with a change in the 
initial speed, decreases with increase of speed, except from ten to 
twenty miles per hour, between which points it increases slightly. 


AccorpInG to the quarterly report of the Boilermakers’ 
and Iron and Steel Shipbuilders’ Society, issued on Tuesday, the 
financial statement shows an increase on the quarter of £14,598, 
and the returns show that there are 47,342 members. The Council 
say they were against the establishment of the office of consulting 
secretary, and passed a resolution to that effect, which: has been 
agreed to by the members, The office has been held by Mr. 
Robert Knight, who, expressed the opinion that he would like to 
draw his superannuation like any o member and would prefer 
the payment of a lump sum of, say, 1s. per member, to be taken 
from the general fund, instead of a weekly payment as a retiring 
opportunity of voting upon the payment of a lump sum, whic 
would pane £2850, nad Toaid carry with it the payment of Ils. 
superannuation, 


MISCELLANEA. 


Asovt 5000 Italians are employed in Wurtemberg in 
the different manufactories. 


z Turee deaths have occurred as the result of the 
ursting of a main steam pipe in the engine-house of the Clydach 
Vale Collieries, Rhondda Valley, on Sunday last. . 

Tue coal strike in France shows no sign of terminating. 
In the Neeux Mine, at Lens, where over 4000 men were employed, 
only about 200 remained at work at the end of last week. 


A TELEGRAM from New York states that a steamer with 
a cargo of steel billets has sailed from Lake Erie for Avonmouth. 
This is the first vessel to carry steel direct from the Lakes to 
England, 

Aw extraordinary explosion occurred near St. Helens 
last week. A boiler, three tons in weight, at Twist’s Pottery, was 
blown clean out of its bed over some adjoining cottages. The 
cottages were damaged, but nobody was injured. 

Tue two disabled 29-ton guns have been removed from 
the battleship Thunderer at Devonport, and are being forwarded 
to Woolwich, where a court of inquiry will be held, the accident 
being without precedent. The bases of the projectiles remain in 
the guns, the Naval Ordnance staff having failed to remove them. 


A FIRE occurred early on Saturday morning in the 
fitting shop of Handyside’s Britannia Foundry at Derby. The 
shop was gutted, and damage done to the amount of £4000. The 
amount of damage is covered by insurance, and it is not expected 
as a result that any of the men will be thrown out of employment. 


A meeTING of the members of the Self-propelled 
Traffic Association, Liverpool, will be held on December 3rd at the 
Royal Institution, Colquitt-street, when an address on “‘ Heavy 
Motor Traffic in France” will be given by M. G. Forestier, 
Inspector-General of Roads and Bridges in France. The address 
will be illustrated with lantern and cinematograph views. 


Orpers have been issued directing her Majesty's first- 
class battleship Hood, which has been refitted at tham at a 
cost of nearly £30,000, to be manned by a navigating party from 
the Medway depét, and despatched to Sheerness to pen. Eronees 
trial of her machinery, preparatory to being passed out of hand as 
ready to commission for service as port guardship at Pembroke 


THERE is said to be a probability of the London County 
Council and the City Corporation, conjointly, taking up energetic- 
ally the question of Thames steamboat traffic. The idea, which, 
if it ripens, will be presented to Parliament, is that the two bodies 
should raise and contribute a large sum—probably a quarter of 
a million—each, and should share equally in the labours and 
duties of management. 

Tue new Royal yacht Victoria and Albert is at last 
to be taken in hand and brought forward for commission. Since 
she returned from her steam trials two or three months ago, the 
vessel has been lying in one of the docks at Portsmouth dockyard. 
An Admiralty order has been given that all outstanding work on 


the yacht is to be taken in hand at once, with a view to the vessel - 


being completed for sea early in May. 


Some time ago the Dover Harbour Commissioners 
decided to spend £600,000 on dock improvements, but the Harbour 
Commissioners last week decided to increase the powers asked for 
by the Bill they are promoting to £1,125,000. This outlay is 
entirely distinct from the National Harbour works at Dover, on 
which the port is spending £4,000,000. Altogether, the new town 
and railway schemes will involve an additional expenditure of 
nearly £2,000,000. 

Tue Admiralty have approved of the introduction 
into the Navy of magnifying glasses, to enable helmsmen to see the 
marks on the compass card more clearly, and it has been decided 
to purchase a supply of these articles and to issue one to each 
battleship and first-class cruiser in the Channel squadron. They 
are to be considered as on trial, and the captains of ships in whic’ 
they have been fitted are to report on their merits after due trial, 
with a view to their adoption throughout the service. 


At a meeting of the Swansea Harbour Trust held on 
Monday Sir John Jones Jenkins, referring to the increasing im- 
portation of American steel bars, said that it would militate 
seriously against the interests of the port, as the Trust would lose 
the large revenue obtained from the importation of iron ore and 
raw materials used for making steel bars locally. He was against 
a reduction of wages, but he considered the es paid to steel 
smelters in Wales out of all proportion to those paid to skilled 
labour in other departments. 


THe Gas Committee of the Darlington Town Council 
have proposed to lay down a plant for the production of water gas. 
An influential meeting of ratepayers was called last week to oppose 
the utilisation of this ‘‘ atrocious element,” and a resolution was 
carried “‘condemning the introduction of water-gas for lighting 
purposes as dangerous to life and detrimental to health, and asking 
the Town Council not to confirm the resolution to erect water-gas 
plant, but if anything is positively needed to meet the growing 
wants of the town, they urge the addition of a gasholder.” 


THE Corporation of Glasgow has arranged for the 
delivery of a series of lectures descriptive of Corporation schemes 
and work during the winter months, the Jecturers in every case 
being officials connected with the several departments. The first 
was delivered by Mr. Robert Wilson, treasurer of the Water 
Department, on the evening of the 10th inst., his subject being 
“Glasgow’s Water Supply.” The other lectures of t 
include ‘‘ The Municipal Electric System,” by Mr. W. A. 
the city electric engineer ; ‘‘ How the City is Cleaned,” 
McCall, superintendent of cleansing ; ‘‘ Subterranean Glasgqw, or 
How the Sew: Reaches the Sea,” by Mr. McDonald, city ¥ngi- 
neer ; and “The Gas Supply,” by Mr. W. Foulis, the city 
engineer. 

SpeakinG in Dumbarton last week, Mr. John Ward, 
partner in the shipbuilding firm of William Denny and Brothers, 
declared that in the case of his firm the result of the unsteadiness 
of workmen was, under the system of fortnightly pays, which a 
year’s trial had shown to be much less contributory to loss of time 
than the system of weekly pays, seen in the restriction of 
tonnage output by nearly 25 per cent., and through it the diminu- 
tion of wage-earning, in the Denny yard alone, by as much as 
from £25,000 to £30,000 per annum. If to this was added the 
wage-earning lost to the engine works, the foundry, the forge, and 
the smaller industrial works in the town, he was within the mark 
in saying that the artisans of Dumbarton were, through the exist- 
ing unsteadiness, losing wage-earnings equal to £40,000 a year. 

A new Spanish cruiser, the Cataluna, was launched 
at a recently. The following particulars are from Le 
Yacht :—Length . between perpendiculars, 348ft.; beam, 61ft. ; 
depth of hold, 38ft.; draught, 214ft.; displacement, 6709 tons ; 
engines, vertical and triple-expansion, 10,000 horse-power with 
natural draught and 15,000 horse-power with forced draught, 
giving speeds of 18 and 20 knots. The coal capacity of the 

unkers is 1200 tons, giving her a radius of action of 10,000 miles 
at 10 knots. The armour belt is 230}ft. long, 54ft. wide, and 
from 10in. to 12in. thick, the protection of her turrets being about 
the same thickness. The armour deck is from 2in. to 2jin. thick. 
Her machinery is also protected by a layer of coal above it and at 
the sides. She will carry two llin., ten 5jin., two 2jin., eight 
2}in., four 1°45in., and four machine guns; also five torpedo 
tubes submerged, 
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250 HORSE-POWER GAS ENGINE. 


An exceptionally large gas engine has been recently com- 
pleted by the Premier Gas Engine Company, Limited, Sandi- 
acre, is the subject of the general view and longitudinal 
section given on this page. It has been designed for use with 
Mond producer gas, and it has indicated 278 horse-power 
with that gas, and over 300 with town gas. The diameter of 
the piston is 24in. and the stroke 30in. It is constructed 
on the positive scavenger system, well known in connection 
with this firm. A short explanation of the sectional drawing 
may be, nevertheless, acceptable. 

The large end A of the piston works in the cylindrical part 
of the bed-plate, thus acting as a guide and relieving the 


250 H.P. GAS ENGINE 


PREMIER GAS ENGINE COMPANY, LIMITED, SANDIACRE, ENGINEERS 


stroke of the motor cylinder, the air is again compressed, but 
‘at about half stroke when the air pressure is in the neighbour- 
hood of 21b. per square inch above the atmosphere, the 
admission valve E is opened and the air rushes through the 
combustion chamber, the continued motion of the piston 
keeping up the discharge of air till the end of the stroke. 
The exhaust valve is closed early on the next out or suction 
stroke, and the gas valve G opened. This is an annular valve 
having rings R R attached to it, which rings partially block 
the air admission ports PP. Thus, during the scavenging 
operation the air has a free passage through these ports, but 
during the taking in of a charge the air passage is sufficiently 
throttled to cause enough suction to draw in the proper 


amount of gas, which in the case of producer gas is a large 


explosive charge. (5) The engine does not get overheated and 
fall off in power after a few hours’ run. — If overloaded it 
slows down, but does not miss fire. (6) Good mechanical 
construction. (7) Clean working. (8) The valves being 
kept cool by the passage through them of scavenging air do 
not get burned or corroded, and very seldom require to be 
cleaned or ground to their seats. (9) The shocks are less 
than in ordinary engines, because the initial pressure is 
not so high and does not rise so rapidly, though the mean 
pressure is greater. The ignition is effected by porcelain tubes, 
admission to them being controlled by timing valves. These 
tubes and valves are in duplicate, so that should a tube burst 
it may be replaced without stopping the engine. The 
manner in which they are fitted is shown on p. 494. The porce- 
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motor cylinder from the lateral pressure due to the obliquity 
of the connecting-rod. The gudgeon pin is shrunk into the 
connecting-rod, and works in the gun-metal bearings in the 
piston. The bottom of the piston has a shoe and the oil 
floods the lower side, being kept above the bottom of the 
a by the oil well K in front of the latter. Air enters 
through the pipes S and port B, and the light leather valves 
F, a portion going along the passage C to the motor cylinder, 
and the remainder going through the port D to the pump 
8 . On the return stroke, which is the compression 
stroke of the motor piston, the air is compressed into the 
clearance spaces, which are of such capacity that the pressure 
rises to about 5.lb. per square inch. On the next stroke, 
which is the explosion stroke, the air expands again to atmo- 


- spheric pressure. On the next stroke, which is the exhaust 


K 


SECTION OF 250 H.P. GAS ENGINE FOR MOND GAS 


proportion. When the governor cuts out ignitions the gas 
valve is not opened, and the air passage is free, thus allowing 
the engine to run with very little air resistance when lightly 
loaded. The piston and the exhaust valve H are water 
jacketed. 

The advantages claimed for the scavenging arrangements 
are (1) Increase of power. (2) Reduced temperatures owing 
to the charge being cool before ignition. (3) Absence of 
premature explosions, or back firing, as there are no hot 
gases left in the cylinder to ignite the incoming charge. 
(4) Absence of explosions in the exhaust, because, first, the 
ignition is more certain and there is less risk of an explosive 
charge passing into the exhaust pipe; and, secondly, should 
a charge pass into the pipe the scavenging air comes between 
it and the next exhaust, thus preventing ignition of the 


| lain tube is held down by the piece A, upon which the screw 
B presses. This screw works through a bridge-piece C, which 
bears against the spring E E, thus giving an elastic pressure 
on the tube and allowing for free expansion, so that breakage 
of the tubes is very rare. : : 

The governor controls the speed by cutting out ignitions 
and is driven from the crank shaft by bevel wheels with 
machine-cut teeth. The motion of the governor is conveyed 
to the push-piece by means of a torsion rod carried in ball 
bearings. The pins carrying the governor arms also work in 
ball bearings. The fly-wheel is 12ft. diameter, and weighs 
14 tons, and the crank shaft is supported at the outer end bya 
massive plummer block having vertical and horizontal 
adjustments for the position of the brasses, so as to render 


alignment with the other bearings easy. The bearings are 
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heavy gun-metal shells lined with anti-friction metal. Cast 
iron’ balance weights are fastened by means of straps to 
the crank cheeks. The engine is turned by hand by means 
of a barring gear, consisting of a pinion gearing into the 
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IGNITION TUBE ARRANGEMENTS 


teeth cast on the fly-wheel and operated by hand wheel. It 
is started by a self-starter, which consists of a pump for 
charging the cylinder with gas and air, which is ignited by 
opening one of the timing valves. 


Mond Gas. 
250 HP No 429 


3O'stroke 
Speed 1/50 } per min Engine constant = 0342 
Expls, 72- ~ /HP+278 
This Card was taken after 
2 hours run at this load 


Cylinder 24°da 


| ean| Press los per 


From the above indicator card it will be seen that the 
mean pressure is 113 lb, The maximum pressure is only 
8101b., so that, although the mean pressure is greater, the 
shock due to the explosion is less than in gas engines. 


THE TURKISH HEDJAZ RAILWAY. 


Wuewn the Turkish Government first announced its inten- 
tion of connecting Damascus with Medina and Mecca by 
means of a railway, persons intimately acquainted with 
Turkish affairs at once expressed their doubts as to the 
probability of the project ever being carried out. Meanwhile 
several months have gone by, and everything that has 
happened in connection with this project during that time 
goes to prove mainly that the projected undertaking is likely 
to be beyond Turkey’s capabilities. Up to the present the 
survey for the projected Hedjaz Railway has not been carried 
out at a single point, and still less has the work of construc- 
tion been commenced. The cost of constructing this railway, 
which is to be 1364 miles in length, was originally estimated 
by the Turkish Government at one million Turkish pounds; 
it has now been discovered that the actual cost would amount 
to from five millions to ten millions Turkish pounds. For 
the construction of the railway orders were given for the 
formation of two special railway battalions; however, so far 
only one of these battalions has been formed at Damascus, 
while the authorities have not begun to form the second. 
The German firm of Krupp was approached for supplying the 
rails, and also with a view to establishing rolling mills in 
Constantinople for the purpose of turning out the necessary 
rails. In both respects the negotiations proved entirely fruit- 
less. At this moment the authorities are engaged in trying 
to purchase rails for a section of the line 100 miles in 
length. Two American firms have offered to supply rails at 
the cheap price of 147f., or £5 17s. 6d. the ton, so that 
European firms find it impossible to enter into competition 
with them. Even Turkish circles are inclined to the opinion 
that although the construction of the Hedjaz Railway was 
undertaken under a sense of moral obligation on the part of 
the authorities, and although a small section of the projected 
line may eventually be laid, yet it is extremely doubtful 
whether the entire project will ever be'carried out. 


_ Tue Lords of the Admiralty having had under considera- 
tion the long periods that elapse between the entry and draft to 
foreign service of acting engine-room artificers, have decided, as a 
temporary measure for regulating the drafting of these petty officers, 
that the period of service of engine-room artificers serving in the 
Mediterranean squadron shall be reduced from three years to two, 
and of engine-room artificers serving in the Channel squadron from 
two years to eighteen months ; but not more than one-third of those 
serving in any commissioned ship are to be relieved at any one 
time. The Western Morning News says that this alteration is not 
altogether popular in the Channel squadron, 


INSTITUTION OF ELECTRICAL ENGINEERS. 


INAUGURAL.. ADDRESS, 
By Professor JoHN Perry, M.E., D.Sc., F.R.S., President. 


Your President’s address is followed by no discussion. He is 
therefore privileged, but his very privileges cause him to address 
you with a greater sense of responsibility ; he may say what he 
pleases, but he must be very sure that he has the best interests of 
the Institution at heart; the interests of the Institution as a 
whole, not the interests merely of a few members, and least of all 
ought he to think of his own interests, Nevertheless, your Presi- 
dent speaks not as an omniscient judge, but rather as a very 
fallible, very eer one-sided man who, because he has 
devoted himself to one part of the work of the Institution, is 
certain to be unfair in his comments upon other parts of the 
work, 

In this address I mean to put before you this simple question : 
Is electrical engineering to remain a profession or is it to become 
a trade? Is this Institution to continue to be a society for the 
advancement of knowledge in the applications of scientific 
priaciples to electrical industries, or is it to become a mere trades 
union? Of course, at the present time the outside public are 
willing to regard membership of this Institution as a symbol of 
colastbhag more than the membership of a mere trades union. 
During the early growth of any trade, even such a trade as that 
of the plumber, it was really a profession. And a common trade 
may suddenly become a profession, if it suddenly begins to 
develop, as, for example, stone masonry of a hundred years ago 
suddenly developed into civil engineering. Electrical engineering 
has been developed rapidly, so that in the past it has certainly 
been a profession and not a trade. 

Again, we are an institution of engineers, and _ the general 

ublic are willing to class us with other ergineering institutions— 
or example, the Institution of Civil Engineers. Now the title 
M. Inst. C.E. is a professional distinction which represents in civil 
engineering what PROS. does in surgery, or M.R.C.P. in medi- 
cine. We owe a great deal to our association with, and recogni- 
tion by, the Institution of Civil Engineers ; our meetings are held 
in its rooms ; many of our members are also its members ; our pro- 
ceedings are modelled on its saber 

Now this older Institution governed by the best thoughts of the 
best British engineers, has laid it down that its associate members, 
that important class from which the higher class is mainly fed, 
shall have passed certain specified examinations in pure and 
applied science, I am not now suggesting that we ought to adopt 
this science examination method of admitting any kinds of mem- 
bers to our Institution. I do not believe in the wholesale adoption 
of methods of working from another society. I am asking you 
early in my address to remember that this greatest of all professional 
engineering institutions, governed by practical men full of com- 
mon saan, cnaeleat the wants of their profession well, insists upon 
a knowledge of science in its new members. If this “ry poeage of 
science did not exist anywhere else in the whole world, I say that 
its recognition by such a thoroughly good professional society as 
that of the Civil Engineers ought to recommend it to all profes- 
sional societies, 

In Germany an enormous stride has recently been made in the 
raising of engineering degrees to rank with the highest Universit; 
honours, There is hardly one engineer of eminence in Switzerland, 
France, or Germany, who has not passed with honour through the 
classes of one of their great science universities.) In Great 
Britain within the last fifteen years not only have great engineer- 
ing schools been established in all the manufacturing towns, but 
even in we University there is one of the best schools of 
civil, mechanical, and electrical engineering of which I know 
anything. 

Before we think of imitating the Institution of Civil Engineers, 
we ought to reflect on certain fundamental distinctions between 
that Institution and our own, which at first sight seem to make us 
less professional, ‘There is a well-known unwritten rule of the 
Civil Engineers to which thefe are only a few exceptions, that no 
contracting railway or harbour engineer can acquire the title of 
M. Inst. C.E. 1 think myself that it is a pity to draw a hard-and- 
fast line between paayey: 3 engineers and contractors. No doubt 
it simplifies the labour of the Council in its selection of candidates, 
but it gives rise to anomalies. In our Institution it has been 

ised from the very first that manufacturers and contractors 
and their employés may belong to the very highest ranks ot their 
profession, and so long as a contractor or manufacturer is really an 
engineer, we know that we add to our strength with the addition 
of every such member. 

But consider a contractor who only uses ordinary types of 
machines or electrical plant in well-known ways, surely he can 
hardly be said to be in the profession at all. Surely the one thing 
that differentiates us from mere tradesmen is that we do not 
follow mere rule-of-thumb methods ; we think for ourselves, we 
weigh advantages and disadvantages. If every new installation 
required the same treatment as existing ones, the engineer would 
degenerate into a tradesman, and it seems to me that the 
electrical engineer ought to have a special fear of such 
degeneration. 

In railway, and harbour, and river and sanitary engineering, in 
every new job there are new difficulties to be dealt with, An 
engineer who designs many undertakings and sees them carried 
out must be a thoughtful man ; he cannot so keeping himself 
acquainted with mreattne principles, and so he is a professional 
man. So an architect finds that each new job requires all his 
experience. Every case that comes before a real physician or 
surgeon requires a somewhat different treatment from any old 
case. Every case brought before a barrister requires the exercise 
of all his oy experience. In every case a profession implies the 
necessity for the exercise of all one’s past experience ; because the 
work one has to do is never the same as any work one has ever 
done before. And when I va & past experience, I really mean 
certain general principles which one has always in one’s mind— 
= derived from all that one has done or seen or read 
about. 


Electrical engineering is in a curious position. It owes its being 
altogether to scientific men, to the laboratory and desk-work of a 
long line of experimenters and philosophers, Even now the work 
going on in a laboratory to-day becomes the much larger work of 
the engineer to-morrow. When at length the laboratory experi- 
ment is utilised in engineering, we see that there is no other kind 
of engineering which so lends itself to mathematical treatment and 
exact measurement. Most of the phenomena dealt with by the 
electrical engineer lend themselves to exact mathematical calcula- 
tion, and after calculations are made exact measurements may be 
made to test the accuracy of our theory. Fora completed ma- 
chine or any of its parts can be submitted to the most searchi 
electrical and magnetic tests, since these tests, unlike those appli 
by the mechanica —, do not destroy the body tested. 

Contrast thie with the calculations it is possible to make in other 
kinds of engineering. The pressure of earth against a revetment 
wall is possibly 200 or 300 per cent. greater, or 50 to 70 per cent. 
less than what we imagine it to be in what some limited men call 
theory. We use factors of safety of 5 or 10 or more on all kinds of 
iron structure calculations, because we are aware of our ignorance 
cf a correct method of dealing with the problems. The civil 
engineer never has exactly the same problem as has already been 
solved. In tunnelling, earthwork, building, &c., in making rail- 
waysand canals, he is supremely dependent on the natural condi- 
tions provided for him ; the configuration of the surface of the 


ground, the pscingicn! formation, the structural materials available 
in the neighbourhood. The story of how the engineer has to 
study the endlessly different ways of interaction of water and sand 
and gravel is told by the troublesome bars at the mouths of rivers 
all over the world, by the difficulties of coast and river-bank 
tection, by the failure of sea walls and piers. But why should I 
make a catalogue of the different kinds of work done by civil 
engineers? Every one of them needs the exercise of general 
scientific principles due to much experience. 

Now, of all such natural difficulties the consulting or contracti 
electrical engineer is greatly independent. Give him a source 
power and tell him what is to be done; whether he is to light a 
town or a building, whether with arc or incandescent lights ; 
whether he drives a stamp mill near a mine or a pump, or a machine 
tool, or a spinning frame, the electrical part of the work is carried 
out in much the same way. Natural conditions affect him 
mainly in the cost of t rt of his materials and the cost 
of labour. He can make in an easy way the most careful 
calculations as to the best arrangement of his conductors and 
machines to give maximum economy, and except for this easy cal- 
culation his work is that of a mere tradesman, He is practically 
independent even of the weather. There are, indeed, some of us 
who grumble that this easy calculation is not made easier still, 
who prefer to make arithmetical guesses rather than exact calcu- 
lation, because perhaps we like to see a little uncertainty intro- 
duced into the problem to make it more like a problem in civil 
engineering. I want members to see clearly that as time goes on 
as our electrical engineering work gets more and. more cut an 
dried, the man who loses the power to calculate, who loses his grip 
of the simple theory underlying our work, must sink more and 
more into the position of a mere tradesman who has no longer the 
right to call himself an engineer. 

An electrical engineer must have such a good mental grasp of 
the general scientific principles underlying his work, that he is able 
to improve existing things and ways of using these things. It has 
become the custom to call this theory, and I suppose I must follow 
the custom. I should prefer to call it Science? or knowledge. 
Do you remember Huxley’s definition of Science? ‘ Science,” 
he said, ‘‘is organised common sense ;” and this is really what [ 
mean. Well, calling it theory, the man who is permeated by theory, 
whose theory is so much a part of his mental machinery that it is 
always ready for practical application to any problem, he is the 
real engineer. But you must not mistake me in this matter; 
80 per cent. of the men who pass examinations in mathematics, 
mechanics, and electricity have very little of this theory ; 
50 per cent. of the writers of letters in the engineering journals in 


which mathematical expressions occur have almost nothing of 


this theory in their possession. It is unknown to foolish men. 
Books alone, lectures alone, experiments alone, workshop experi- 
ence alone, cannot teach this theory. The acumen of a Q.C. may 
actually prevent a man from acquiring it. A man may have much 
of this theory, although he may never have listened to lectures, 
although he may dislike the sight of a mathematical expression. 
I have known men who might be called illiterate to possess much 
theory. I have known many men who might be called good 
electricians who are almost wanting in the theory necessary for 
the electrical engineer. 

I am speaking only of theory. Of the other qualifications for 
an engineer I need not here speak ; they are present to the minds 
of allofus, A man may have any amount 3: knowledge ; he may 
know how to apply his knowledge, and yet he may not be able to 
apply the knowledge from a want of engineering character. 

he engineer must be a real man; he must possess individuality, 
the power to think for himself. He must not be like a sheep, 
knowing only enough to follow the bell-wether. Over and over 
again in the last thirty years have some of us given our students 
much the same sort of advice that Baden-Powell gives to scouts in 
that excellent little book of his, If any of you have not read that 


book you ought to buy it at once, and you will there find that if a” 


man is to think for himself he must possess all kinds of knowledge, 
he must be constantly picking up new kinds of knowledge. 

Nobody can limit the value of any kind of knowledge, but still 
one may say that certain things are probably more important than 
others. To gain what we call ‘‘ theory,” a good general education 
is most helpful—mathematical knowledge is very helpful ; labora- 
tory and pees yar experience are extremely helpful. There is 
one qualification which the electrical engineer must have, and with- 
out which all other qualifications are useless, and if a man has it 
no other qualification is supremely important, and this abso- 
lutely indispensable qualification is that a man shall love to 
think about and work with electrical things. He must like 
these, not because of the money he can make through electrical 
contrivances, nor even, I think, because of the name he 
may make before the world—this would be mere liking 
or cupboard love which has no wong. | quality. So long as we 
have men in this country who have the true love for scientific 
work of which I speak, so long shall we have a real profession of 
electrical engineering, for such men are always scheming new con- 
trivances and improving old ones, and utilising the services of all 
helpful people, and especially of capitalists. When we have 
reached a state in which nobody schemes new things because the 
existing things are perfect there will no longer be a profession of 
electrical ag ge Of allideas surely that of having reached 
perfection is most hateful; the idea of exact knowledge, that 
nothing is unknown, that there is no need for thought, and there- 
fore that to think for oneself is a sin. 

And so, although we are all agreed that much standardisation 
in our contrivances and methods is absolutely necessary for our 
competition with other nations, we must follow the Americans in 
this matter and take care that it does not destroy invention. Of 
course, when things are really standardised, when we have our 
perfect Mauser rifle, or dynamo, or locomotive, or traction 
engine, or electrically-driven stampmill, a Boer can buy or even 
manufacture them if he has money, and he can use them as 
well as, or ibly better than, we can. But he is not an 
engineer. H e uses things after the engineer has done his work 
upon them, A stoker, a common engine-driver, the guard of a 
train, these are not engineers. You must have noticed that the 
American engineers, who surely deserve the character of being 
practical idealists above all other engineers, are the men who are 
most imbued with notions of standardisation which lead to chea 
ness of manufacture, and they are also the men most alive to the 
necessity for occasional extensive scrapping of types of machinery 
when they become even a little antiquated. 


(To be continued.) 


Accorp1na to the latest Board of Trade report on the 
labour market, the state of employment in October showed a 
decline compared with a year ago. In the 138 trade unions mak- 
ing returns, with an aggregate membership of 535,668, 17,750—or 
3° per cent.—were reported as unemployed at the end of October, 
compared with 3°6 per cent. in September, and with 2°3 per cent, 
in the 123 unions with a membership of 506,890, from which 
returns were received for October, 1899, Thirty fresh disputes 
occurred in October, 1900, — 16,079 workpeople, of whom 
14,160 were directly, and 1919 indirectly, affected. The corre- 
sponding number of disputes in September was 29, involving 6032 
workpeople, and in October, 1899, 38, involving 5275 workpeople. 


2 What Falstaff said of the word “‘ occupy ” we have to say of the word 
“Science.” It is used by many people out of its proper meaning and 


Polytechnic students, pode ect ing the German = In Japan we 

found great success in requiring students to spend their summer in real | kn 
shops, their winters at college. In England it may be that we shall 
prefer to let apprentices have shorter 
their masters being responsible 


wn hours than workmen, 
for instruetion being given in theory, 


then d , 80 that one is getting afraid use it. In Prof. 
ove, etre splendid inaugural address to the Dublin Section of this 
Institution he says: ‘As has recently been pointed out to me by Dr. 
Trouton, it would be impossible to say the same nine gm things of 
owl as aro said of Science. In Germany the word used, ‘ Wissen- 
schaft,’ is the one corresponding to our word ‘knowledge,’ and there 
anybody of any sense could say that ‘knowledge is all humbug,’ as is 
here often said, and still oftener thought, of ‘Seience.’” 
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1 I understand also that the great unions of manufacturers in Germany 
are about to make facilities for giving a year of real fac work to the 
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C. W. (Bro Pita only suppose that you saw a clock worked by 
einai barometric re. Such clocks have been at work for 
years in Berlin. But these are certainly not ‘‘ perpetual motion” 
ey working without any external agency. 


Tayler 


¥. do not know you a description 
of the process of manufacture. The makers, we believe, preserve as 
much secrecy as they can. The method is essentially covering paper 
or cloth with a fine ayer of Lag? and then distribut more or less 
finely-sifted emery powder over it. 

N. A. G. (Ladywell).—We fail to comprehend of ‘your letter. 
It seems to us that you are confou slices sone eight. mass 
of a body, whether it is inside a bation shell is It 
does not follow that it is not subject to the action of gravity in the 

‘ou state, but simply that the ‘attraction’ of gravitation acts 
in all directions. 


W. E. F.—The question of water fi by a forked twig requires to be 
treated, if at all, with scientific pr ion. There is a strong body of 
evidence in its favour. There is a strong body of evidence t it. 


Your letter contributes no new fherinatinn of any kind. You do not 
even know how far the @ « semen you name was or was not successful. 
We cannot see what would be gained by the publication of your letter, 
interesting as, in a way, it no doubt is. 
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for the market, working on a large would be glad to have the 
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NAVAL ENGINEERS. 


Ir is in no wise remarkable that Rear-Admiral Mel- 
ville’s report should be keenly discussed in naval circles, 
both here and in the United States. As we explained 
last week, the absorption of the engineering branch of 
United States nares service into the “ line” in March, 
1899, constituted a far-reaching and entirely novel ex- 
periment, the result of which has been and will be 
watched with great interest. So far it has been a failure. 
It is unfortunate, but not by us at all events, unex- 
pected, that Admiral Melville does not give any expla- 
nation of the reason why it has been a failure. We 
can, however, form our own opinions on this subject. 
We have formed them; and being based as they are 
mainly on facts, slightly on deductions legitimately drawn 
from these facts, we place them before our readers 
without hesitation. The fullest possible discussion of the 
issues involved is indispensable. Without it no satis- 
factory solution:of a great problem can be had. It is, we 
may say further, impossible to avoid propositions which 
do not contain gratifying truths. We run the risk of 
being misunderstood ; yet we cheerfully accept that risk. 
We have no desire to put forward anything but the truth ; 
and we dare to think that we shall not, after all, lack 
appreciation of both our purpose and our method. 

et us then, in the first place, proceed to consider the 
obvious reasons why the experiment of the United Statés 
Government should not succeed. To this end it is 
necessary to bear in mind the natures of the duties to be 
performed, and the kind of life led by the officers of the 
two branches of the service. The executive, or line 
officer, has all along, even in so democratie a country as 


the United States, enjoyed a very high social position. 
His wife and his daughters are people of some import- 
ance everywhere. Our own Navy has been held to be 
more aristocratic and more exclusive than our Army ; 
but it is outdone in this respect by the United States 
navy; and what is more to the point, while there is an 
evident tendency to level down here, at the other side of 
the Atlantic the tendency is all the other way since the 
Spanish War.. It must be clearly understood that there 
is nothing of this kind in the aay of the services; but 
social distinctions laugh at theory. 

Up to a certain point the line officer and the en- 
gineer officer get in the United States precisely 
the same training in the Government colleges. At 
last the point is reached where the roads of life 
arp One leads to the quarterdeck, the other to the 

e-room. There can be no question that the life of the 
of cer of the “ line ”—that is, the executive, the fighting 
officer—is in every way pleasanter than that of the 
engineer. The former has none of the physical labour of 
the latter. To keep watch on deck for four hours with 
small responsibilities is as nothing to keeping watch forfour 
hours in an engine-room, in heat, in grease, in wet, in 
coal dust, with a load of responsibility, and an incessant 
demand for the closest vigilance. Out of the engine-room 
the engineer still finds full and, in most cases unpleasant, 
employment in looking after the multifarious machines 
with which a man-of-war is crowded. Should it come to 
fighting, the engineer sees himself exposed to perils of 
which the executive officer knows nothing. He may be 
killed by a shell or grievously wounded, but his death 
will probably be sudden and painless. The engineer has 
always before him the prospect of being boiled alive. 
The deck officer has at least all the moral support lent by 
seeing his enemy. Evenif his ship should os torpedoed 
or rammed he has a fair chance of being maha 2 The 
unfortunate engineer is certain to be a victim. Has any 
one ever dared to contemplate what happened in the 
engine and boiler-rooms of the Victoria when she cap- 
sized before she sank? The naval engineer has to keep 
below and at work from sixty to a hundred firemen, 
trimmers, and greasers in the like special peril with 
himself; men to whom he must be the exemplar; men 
for whom he must find courage, if need be at the point 
of the revolver. On board, in peace his social position is 
none too well assured. On shore, he and his wife have 
no standing whatever socially ; for he is after all to the 
executive “ only an engineer ”—a superior sort of mechanic 
and little more. There are exceptions; but we have 
nothing whatever to do with exceptions at present; we 
are stating possibly brutal truths, concerning not our 
Navy alone, but those of all navies of importance. A 
discussion of why the social position of the engineer is 
what it is would be mere waste of time. It does not 
concern us any more than the origin of caste in India. 
Nor is there any countervailing advantages either in pay 
or pension or chance of promotion. Under these circum- 
stances, is it likely that the United States experiment 
should be a success? Why should the “ linesman,” the 
executive officer, want to go to the engine-room? Is it 
not perfectly natural, on the other hand, that the 
engineer should wish to come on deck? Is it curious 
that Admiral Melville should insist on the necessity for 
departmental orders to compel the deck officer to take 
his share of the engine-room work? We think that there 
can be but one answer to these questions. 

Now let us ask another question, which goes to the 
root of the whole difficulty. Is it certain that the 
efficiency of a navy is best promoted by raising the 
status of the engineer to that of the executive branch of 
the service, as has been done in the United States? It 
is very easy to be led away in this matter by sentiment 
as well as by various other considerations. We leave 
ourselves open, perhaps, to the charge that we are under- 
rating the engineer in asking the question. Yet we 
think that those who will patiently follow us will admit 
that much may be said in favour of a policy different 
from that which has hitherto been pursued. The 
modern naval engineer is a man who receives a very 
fine and expensive scientific education—an education 
which entitles him to take rank with any professional 
engineer in the world. At sea, however, he is never 
favoured with the smallest opportunity of utilising this 
expensive education. Of what possible use, for example, 
can be a training in thermodynamics or chemistry on 
board a cruiser? He is never called upon to design an 
engine. It may be said that his scientific training opens 
his mind and makes him more efficient. Is there any 
evidence that the highly trained naval engineer is really 
more competent to take charge of a set of marine engines 
than the man who holds a Board of Trade certificate, and 
has an Atlantic experience ? We are not deprecating the 
training, we are only discussing whether such a training 
is either essential to or even the best for the naval engi- 
neer ; and here, it is, perhaps, well to remark that there 
ought to be in every navy a number of very first-rate men 
indeed, to act, in a sense, as consulting engineers, and yet 
more to discharge such duties as those of the superintend- 
ing engineers of our great and principal steamship lines. 
But these officers would no more go to sea than does Sir 
John Durston or Rear-Admiral Melville. Under this new 
system there would be a retrogression in part to the old 
system, and every ship would carry engineers who, to 
speak plainly, would not necessarily be ‘“ gentlemen,” 
and who would not feel aggrieved by social neglect, nor 
manifest any special desire for executive rank. But it 
may be said this has already been tried, and much of the 
trouble prevailing has been due to “ ‘shov els,” to use a 
well-known sea-slang term, trying to attain a position for 
which they were in no way suited. This difficulty 
could be got over simply by paying the engine-room staff 
so much that the best men could always be got and kept. 
Any complaints would be answered effectually by pointing 
out that high pay and considerable pensions were given to 
compensate for the real or fancied social drawbacks of 
the position. High pay will cover a multitude of sins. 


The training of the naval engineer could be thoroughly 
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practical, the examination very much that of the Board 


' Admiral Melville is very sanguine if he thinks that any 


of Trade. There would be no dearth of candidates for 
lucrative positions ; and we venture to say that the out- 1 
lay on pay, great as it would appear to be, would be fully 
repaid by the results. 

There is an alternative scheme to this, proceeding on 
entirely different lines, the consideration of which we 
must reserve. Indeed, we have not yet done with the 
scheme so far handled. It is not to be supposed that it 
is entirely in the clouds. On the contrary, although the 
United States scheme has only been in operation for 
about a year and a-half, the very plan which we have 
been discussing has been introduced automatically, and 
is now perplexing the Bureau of Steam Engineering at 
Washington. The status of the naval engineer has been 
raised to that of the line; but the real engine-room work 
has been done in the American navy, as in our own, by a 
body of men answering to our own engineer artificers. 
At the same time that the engineers were absorbed into 
the line the status of the artificers was improved, and a 
class was established called warrant machinists. Of 
these men Admiral Melville writes:—‘‘ From all reports 
this class of expert mechanics have given general satis- 
faction, and an increase in their number is recommended. 
The establishment of this new grade at the very time 
the engineer corps of the navy was absorbed by the line 
and nominally abolished, gave rise to some apprehension 
lest those entering the service as warrant machinists 
might do so in the belief that they would eventually 
comprise the real engineer corps of the navy and be 
advanced to commissioned grade, thus beginning anew a 
naval feature so recently abandoned. For the purpose 
of preventing such unreasonable hopes, and for promoting 
content, I advised in my last report that clear and precise 
regulations for this grade should be promulgated, defining 
their duties and properly limiting their aspirations to a 
full and faithful discharge thereof.” 

We have here a sufficiently natural result. The 
absorbed engineer officer is regarded as a deck officer by 
those in the engine-room, who are quite astute enough to 
see that they really do the work of the ship, and are con- 
sequently quite disposed to underrate the performances 
of their superior officers. To them the engineers have 
vacated the engine-room. The warrant machinist has 
taken their place, and wants to improve his position. 


clear and precise regulations can be promulgated which 
will suppress the ultimately inconvenient expression of 
their aspirations. We understand that at this moment 
trouble is brewing. We do not know our young American 
if he does not try torise. The only way to prevent trouble 
is, as we have said, to pay such men very high wages, 
and so keep them contented. In a nutshell, then, the 
proposal for discussion is this: Let the engine-room work 
be done from first to last by a highly-paid crew of very 
competent practical men with warrant rank if necessary, 
under the control of an officer who might be termed a 
lieutenant or captain. of engineers, ranking with the 
executive, and as highly trained as we please—men 
answering in all respects to our own Royal Engineers. 
But these officers would under no circumstances have to 
keep watch, take charge of engines, or perform any of the 
mere mechanical duties of the ship. The engine-room 
staff ought to be augmented as compared with the number 
now carried, and it is a sine qua non that the pay should 
be very good. Failing this last, the type of inen which we 
have in mind would not be available. 


SCIENCE AND THE MANUFACTURER. 


Very little that Professor Perry says is not worth 
hearing. His inaugural address to the Institution of 
Electrical Engineers was no exception. It was an address 
quite out of the common, the sort of address we need 
from time to time to recall us to the fact that though we 
are practical money-making engineers and electricians, 
we will do well to neglect neither the amenities of life 
nor the scientific side of our professions. It was an 
address which started with a question that must have 
expressed a dread which some, at any rate, of his 
hearers have felt, that the profession of electrical engi- 
neering was sliding away, and may have recalled, at any 
rate to a few of those whose whole interest in their work is 
evalued in the terms of what they can get for it, to a 
sense of the dignity of their profession. 

In another place we commence to reprint, for the 
benefit of those who had not the advantage of hearing 
it, this inaugural address, but, lest the pages containing it 
should be idly turned, we make use of the privilege, 
which it is almost to be regretted is not extended to the 
hearers, of discussing some aspects of Professor Perry’s 
case. 

Leaving the more specific bearings on electrical 
engineering, let us consider what the address has to say 
to us all, in whatever branch of our great profession we 
may move. It is easy to find that Prof. Perry holds the 
opinion that once we leave the scientific bearings of any 
subject with which it is our business to deal, out of 
account, we become lowered from professional men into 
mere tradesmen. It is not easy to quarrel with that 
proposition, but it is very easy, for those who wish, to 
adduce many reasons for being unscientific. However 
pleasant it may be to think that we are working for the 
pleasure and glory of working, and not that we may 
support ourselves and our families and make some pro- 
vision for lean years, it isnot given to many to be so 
blessed. Few indeed are they who in their work are 
not bound to have the thought ever before them, will it 

y? Trade is unlike anything else in the world. War- 

are, sport, and games of skill are followed by periods of 


leisure or rest, when there is time to discuss and consider 
what one has done, what should have been done, and 
what’ one will do. But trade knows no rest; it is com- 
petition ceaseless and keen, and to ask a man to consider 
this and that when he is either excited by success or 
nervous from failure, is equivalent to asking a boat’s 
crew in the middle of a race if they would not 


have done better with longer oars. The tradesman—let 
us say rather the manufacturer—has a science of his own, 
the science of making money, and to many people it 
seems fitting that he should devote his» whole attention 
to that subject whilst giving his scientific work to those 
whose business is science. We have the scientist and the 
trader. Either profession is enough for one man ; there 
are few strong enough to bear the combination of both. 
This is the utilitarian side of the picture, the side for 
which Professor Perry, as was to be expected, had some 
bitter words. 

The scientific side is full of fascination. We imagine 
the enlightened manufacturer employing his spare 
moments in the courtship of knowledge; the busy 
electrician toying with things electrical in his spare 
moments; the central station engineer doing chalk cal- 
culus on a cylinder cover and reading Hertz at his 
luncheon. The idea of the engineer seeking to develop 
the scientific value of his imagination by a course of 
Browning, Wordsworth, or Kipling, is not without 
its charm; or, to bring matters to a practical issue, a 
picture of the manager, full of a new idea, bustling down 
to the works with a ripe anxiety to see its fulfilment, fills 
our dull daily drudgery with the possibility of a new 
delight. Itis very easy to make fun of scientific deve- 
lopment in this way; it is very easy to find a key to 
mirth in much that Professor Perry said, because—and it 
is a reason pregnant with meaning—because it seems 
incongruous. We have so few instances of the men 
who. have managed to combine science and manufac- 
ture and build up a successful business on the union, 
and we are so accustomed to the manufacturer who 
scorns science, and the scientist who despises manufac- 
ture, that the mere suggestion of their wedlock stirs us 
to ridicule as much as the wedding of the peasant boy 
and the princess did the good people in the fairy tale. 
Yet we learn that they lived happily ever after, and 
were blessed with a bright and hopeful progeny. Will 
it be so when trade and science unite? Professor 
Perry made it abundantly clear that the very easiness 
of electrical theory and mathematics tends to make 
tradesmen of electricians, but he did not succeed in 
showing, if he even attempted to show, that our manu- 
facturers would be any better placed in the rivalry for 
the world’s markets if they combined theory and 
practice. “I want members,” he said, “to see clearly 
that as time goes on, as our electrical engineering 
work gets more and more cut and dried, the man who 
loses the power to calculate, who loses his grip of the 
simple theory underlying our work, must sink more and 
more into the position of a mere tradesman who has no 
longer the right to call himself an engineer.’ On that 
point we are entirely in agreement with Professor Perry. 
We are fully persuaded that there are many persons 
going about, members of one or more of the learned 
societies, who are quite unworthy of what our aspirations 
lead us to think an engineer should be. Many of these 
men have, however, the qualification of money makers, 
and it puts them into the position of being able to give 
the real engineer money for his advice. When we reflect 
on such things, we seem to see that the law of the sub- 
division of labour is as true when we are dealing with 
mental as with manual work, and that it is better for the 
national prosperity that that division should be recog- 
nised vt accepted, however galling it may be to our 
pride as engineers. We are not, we trust we have made 
it clear, opposed in any degree to what Professor Perry 
has said. We wish with him that science and manu- 
facture could be successfully united in all engineers. Our 
point is that there is too little indication at present that, 
except in comparatively few cases, the result would be 
satisfactory. 

And that brings us to another point in this able 
address. ‘‘ Some of the best engineers I know,” said 
Professor Perry, “‘are so exceptional that one must class 
them as geniuses; they have faculty of character, and so 
they have become engineers even under the most un- 
favourable circumstances.” It is dangerous to generalise, 
but it would almost be safe to say, we think, that nearly 
all our great engineers are men of that sort, whilst those 
who have been afforded all the facilities, and have taken 
them and profited by them, are mere scientists, persons 
as far removed from the scientific engineer as the 
“tradesman.” In engineering as in all other things, it 
seems that Goethe’s definition of the successful man is 
hard to be beaten or gainsaid : 

A man can be but what he can, 
Who grasps the moment is the man. 

That is the only road to success—to grasp the moment. 
What has it availed those who were inventors before the 
world was ripe for their inventions? The man before 
his time is of little more value in this world than the man 
who is after his time. The successful man is he whois 
of his time, and who is alive and awake to catch the 
opportunity. If there is one especial thing we need to 
teach our engineers it is that, to watch for the moment, 
and then, whether they employ another to work out the 
mathematics or the science of what they see is needed, 
or whether they do it themselves, matters not a jot, the 
result will be the same. 


THE PHENOMENA OF BOILER EXPLOSIONS. 


Ar one time boiler explosions were invested with 
mystery, and for them all sorts of recondite and scientifi- 

ly improbable causes were suggested. Then came a 
reaction. It was said that a boiler explosion had but one 
cause—neglect of some kind or other; and this is so far 
true, that it has introduced by the swing of the pendulum 
an error of the opposite kind. The reason why a boiler 
gives way is accurately enough stated ; but no thought is 
taken of the characteristics of the explosion, and yet 
these are by far the most important. Now and then 
boilers burst their shells or collapse their flues and little 
or no harm is done. At other times the rupture is so 
violent that death and destruction are hurled round 
wholesale. The phenomena of a violent boiler explosion 


are very remarkable. They have not been properly 
studied; and to listen to some scientific evidence we 
might be led to believe that a violent explosion was im- 
— instead of being exceedingly common. ‘There is 

too much of “ so much the worse for the facts” in all 
this. Let us take the Westerfield explosion as typical 
and recent, and see what possible explanation can be 
given of the violence with which it took place. 

By the courtesy of Mr. James Holden, locomotive - 
superintendent of the Great Eastern Railway, we have 
all the information that is available at our disposal, and 
specimens of the side stays and the crown bolts lie before 
us. There seems to be no doubt that the failure of the 
boiler was brought about by the accumulation of dirt in 
the lower water spaces of the fire-box ; that over-heating 
resulted, and the copper plate was bulged over a com- 
paratively small area. he holes into which the side 
stays were screwed were distorted, and leakage occurred. 
The boilermaker hammered back the bulges and knocked 
up the ends of the stays; but the stays depended for their 
hold in the plate on the goodness of its threads. These 
had been spoiled by the bulging. The stays should have 
been taken out, the holes rimered and re-tapped, and 
new and larger stays put in. This was not done, and a 
portion of the side of the fire-box was pulled over the 
ends of the stays. Here we have the first step in the 
explosion. Water rushed out, and then, if the opening 
had been small, the matter would probably have ended. 
What really hie aera was quite different. A veritable 
explosion took place inside the boiler, and a most note- 
worthy feature of this explosion was the breaking of 
eighty-eight crown stay bolts. Some of the bolts have 
been tested at haphazard, In strength they were singu- 
larly uniform; they required about 14 tons to break 
them. The total breaking strength of the eighty-eight 
bolts may be taken as 1200 tons. Now, the area sup- 
ported by each bolt was about 16 square inches. The 
maximum steam pressure just before the explosion could 
not have been more than 170 1b., so that each bolt had 
to carry 2720]b. The factor of safety, thérefore, was 
11°5 to1; and the whole load carried by the eighty-eight 
bolts was only about 107 tons. 

The question to be solved, then, is how this load of 
107 tons was suddenly augmented to 1200 tons. It seems 
so outrageous to imagine that it did reach 1200 tons, that 
we are not surprised to find the theory advanced that the 
bolts were broken one after the other by a ripping effort 
on the part of the copper plate. But we have shown 
already, in a former impression, that no such rippin 
action was possible. The copper was far too soft. We 
might as well suppose that with a lever made of a strip 
of in. copper plate it would be possible to lift a driving 
wheel with seven tons on it off a rail. Indeed, in the 
boiler the work of tearing a bolt across represented 
14 tons of load instead of seven tons. Whatever diffi- 
culties may stand in the way of accepting any other 
explanation of the events, it is certain that they 
can be as nothing to those in the way of the accept- 
ance of the ripping theory. But let us for the sake 
of argument, and to settle the point once for all, 
assume that the copper behaved like a rigid steel plate, 
and so was competent to transmit any force applied to it 
to the bolts ; whence did the force come that sufficed to 
break the first lot of crown bolts? We have seen that 
the factor of safety was about 11:5 to one. If the pres- 
sure remained at 170 lb., each bolt in the first row 
next the side plate that was first blown in must have to 
carry an area of plate 11°5 times as great as the 
normal. That is to say, each bolt would have hanging on 
it, not some 16 square inches, but 16 x 11°5 = 184 square 
inches. Is there the least shade of colour for such a 
hypothesis? We are driven, then, unavoidably to the 
conclusion that the crown bolts were broken simul- 
taneously by a violent shock or blow, which must have 
been equivalent in some way to an effort of 1200 tons. 
To what was this due? It will readily be seen that 
nothing about the explosion favours the idea that a water 
blow operated. There were not more than 3in. or 4in. of 
water over the crown of the box. There was no sudden 
release of pressure over the water, for the explosion 
started far down under the water level. We fail to see 
how the Colburn theory, now so usually accepted, could 
be applied in this case. No water-hammer action appears 
to have been possible, and it might without difficulty 
be shown that the mass of the water available was not 
sufficient to exert the necessary force at the velocity of 
expanding steam. 

f, on the other hand, we suppose that the steam 
followed the ordinary rules ‘con regulations for its 
guidance set forth by scientific authorities, it is clear 
that the pressure of 170 lb. could not be exceeded under 
any circumstances. It seems absurd to suppose that by 
making a hole and letting the contents of a boiler escape, 
the pressure within it will be raised. We are told that 
it is impossible to alter the relations between the 
temperature of water and the presence of the steam 
which it will give off. Now, if the crown stays were 
broken by a direct augmentation of pressure, that pres- 
sure must have amounted to 11°5 x 170, or, in round 
numbers, nearly a ton on the inch. That is about one- 
fourteenth of the pressure developed in a heavy gun when 
fired with a full charge. Is it physically possible that 
this pressure of a ton could have ever developed? Before 
we say no it will be necessary to have a full knowledge of 
the details of the process by which water becomes con- 
verted into steam. Nay, more, we must have some 
certain knowledge of the condition in which the water 
molecules find themselves under the form of steam. 
But no one has the faintest conception of what the real 
difference between steam and water is; and no one can 
say why it is that ebullition takes place quietly and 
regularly instead of going on by a series of explosions. 
This particular action can, indeed, be obtained in the 
laboratory, and not infrequently it is vexatious and even 
dangerous. In every body of highly-heated water there 
is indubitably stored up a tremendous amount of energy. 
In other words, it possesses a huge capacity for doing 
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work, The energy is there, but no one knows with any 
accuracy, or soundness of information derived from 
experience or experiment, why, as a rule, that work is 
given off gradually, as when the spring of a watch wound 
up drives the watch for twenty-four hours, and not 
violently and instantaneously, as when the chain breaks 
and the spring flies down in the fraction of a second. 

We have said often enough that it is wrong to dogma- 
tise. It is false science, it is inimical to real progress. 
Without dogmatising, it is open to us, however, to say 
that it is impossible to read the story of such an explosion 
as that at Westerfield without coming to the conclusion 
that there is reason to believe that, under circumstances 
not understood, highly-heated water may behave like a 
mild explosive—mild, that is to say, as compared with 
gunpowder, but quite violent enough to cause terrible 
catastrophes. This view, as is well known, has been in- 
vestigated exhaustively in the United States, with nega- 
tive results. It was not proved that such phenomena 
could not be manifes Professor Rankine many 
years ago calculated the relative explosive efficiency of a 

und of gunpowder and of a pound of heated water. 
The sequence of events seems to run thus: By the 
failure of some portion of the boiler, a sudden and violent 
fall in pressure takes ang The water molecules, no 
longer held together, leap apart. Violent ebullition 
takes place, the transformation of sensible heat energy 
into latent heat energy is initiated, and goes on 
by its own momentum, so to speak, until a tremendous 
pressure is raised, with a direct and equivalent fall in 
temperature ; such, for example, as is noticed when very 
high-pressure steam is a to expand suddenly. 
Such a condition can only exist for a moment, but long 
enough to do mischief. In one-word, a very considerable 
quantity of water is suddenly converted into steam. All 
which is apparently utterly opposed to thermodynamic 
theory, and yet is absolutely consistent with hundreds of 
facts impressed on the mind by slaughter and destruction. 
None of these facts. are explicable in any other way 
than that a real explosion takes place inside the boiler. 
Before the views which we have tentatively put forward 
are rejected, it will be well to supply some other and 
better explanation of the phenomena of the Westfield 
explosion; we shall await its promulgation with interest. 


TIN-PLATES. 


THE importation of American tin bars into South Wales is 

a development likely to cause alarm in the district. It has 
been going on for some time past, and has been steadily 
increasing. A few days ago the steamer Janeta arrived at 
Swansea with a cargo of 3500 tons, of which 1000 tons were 
for Swansea, 1000 tons for Neath, 500 tons for Llanelly, and 
the remaining 1000 tons for makers in Monmouthshire. Two 
other heavy shipments are due this month, and more are 
expected before the end of the year. The natural comment 
on all this is that the outlook is very serious for those 
Welsh steel works which depend entirely on the production 
of tin bars, and Sir John Jenkins was not guilty of exaggera- 
tion when he said, at this week’s meeting of the Swansea 
Harbour Trust, that ‘‘ they were threatened with the extinc- 
tion of that branch of the industry in their neighbourhood.” 
It remains to be seen whether any considerable and sustained 
trade is possible; but the energy of the American manufac- 
turers makes the menace serious, when taken in conjunction 
with their ability to produce cheaply, and their willingness 
to accept small—sometimes even nominal—rates of profit in 
order to secure a better footing abroad. South Wales, and 
especially the tin-plate trade of that quarter, has already 
suffered enough from the increase of competition in America 
without having that competition brought to its very doors. 
On the subject of the growth of the Transatlantic tin-plate 
trade our readers have been kept informed. We have now 
no market in the United States save for tin-plate intended 
for re-exportation, whereby a rebate of nearly the whole of 
the import duty is obtained. So long as this taw is con- 
tinued we shall retain a remnant, and that is some 
consolation. It is also satisfactory to find that the 
demand from other countries is increasing, but it will 
have to go much beyond its present volume before the 
loss of the American market is neutralised. This year, to 
October 31st, we sent abroad 226,058 tons of tin-plate, against 
200,964 tons last year, the share of the United States being 
49,927 tons as compared with 47,546 tons. The American 
industry is now almost entirely in the hands of the American 
Tin-plate Company, one of the most obnoxious and unscrupu- 
lous of the many trusts which have been formed in the country 
in the last few years; and so long as the high tariff is main- 
tained, so long will this particular octopus squeeze the home 
consumer. It is in complete contro] of the home market, 
and has consumers at its mercy. Its plants are capitalised, 
according to the statements of men in the trade, grossly in 
excess of their real value, and the prices it dictates 
for its products are exorbitant. Tin-plate was placed on 
the dutiable list in order to encourage an infant American 
industry. The infant grew and thrived, and as the result of 
competition, the consumer was able to buy plates at a 
reasonable cost, while the manufacturer made a fair profit 
in spite of South Wales. Then the American Tin-plate 
Company was organised, and it proceeded to acquire plant, 
until, by absorption or by forcing independent concerns to 
the wall, it had constituted itself a monopoly. Since attaining 
this position of vantage it has not hesitated to raise prices 
to an exorbitant degree. Before the ‘ combine” was formed 
charcoal tin-plates were selling at 2.65 dols. per box. To be 
sure, tin was lower and wages considerably less than to-day. 
But it costs about 5 dols. for the same boxes of plates to-day. 
Tin-plate bars are selling at exactly the same price as when 
plates were sold at 2.70 dols. and 2.65 dols. Labour and 
ig tin have not caused thé further advance of 2.35 dols. per 
x. Bringing this to a tonnage basis, it will be seen that 
before the combine took ‘charge tin~- plate was selling at 
54 dols. per ton. To-day 100 dols. is demanded, or 46 dols. a 
ton more than three years ago. There are consumed some 
400,000 tons of tin-plates per year, and the consumer is paying 
18,400,000 dols. more for tin-plates than before the combine 
wasformed. The centralisation of the office force, the economy 
of peepee J in larger quantities, reduced running expenses 
and other gains m by consolidation, must almost make up 


for any increased cost of production. And yet one of the 
irectors of the Tin-plate Company had the effrontery to 


declare the other day that the cries against the so-called 
trusts do not apply to the tin-plate industry. 


LONDON WATER SUPPLY. 


Ar Tuesday’s meeting of the London County Council it 
was decided to lodge again a Bill in Parliament this next 
session seeking powers for the purchase of the undertakings 
of the London water companies. The resolution to promote 
this Bill was not carried without considerable opposition. 
Sir Arthur Arnold, in defence of the Council’s action, con- 
tended that he saw no difficulty in reconciling the recom- 


mendations .of the Royal Commission with purchase by the. 


Council; that the initial step of purchase must be under- 
taken by the Council, and he remarked that he trusted that 
they would never submit, as the greatest rating authority, to 
make over to another body power with regard to rates in this 
matter. On the other hand, it was urged that it was intended 
to spend the ratepayers’ money on a Bill which it was known 
could not pass, and it was clear that the Government would 
have nothing to do with the water policy of the Council. 
Two amendments were proposed. The first was that a Bill 
should be promoted for giving effect to the main principles on 
the Royal Commission’s Report; and the other that no Bill 
should be introduced, but that the Government should be 
pressed to legislate on the subject in the next session. In 
this way it was contended the Government would be forced 
to show their hand and the ratepayers’ money would be 
saved. Both these amendments were, however, negatived, and 
the main proposal carried on a division by 71 votes to 43. 
It is well-nigh incredible that the London County Council 
should thus, year after year, attempt the impossible. Not 
only Parliament, but, in addition, the Royal Commission, 
have definitely decided against them. The Royal Commis- 
sion, in their final report, were most emphatic on the subject. 
We went minutely into the reasons for their decision at the 
time the report appeared, and there is no reason to do so 
again. Then, too, what fate has overtaken all the Bills on 
this subject hitherto promoted by the Council? There is 
absolutely no excuse for the present move on the part of 
a section—unhappily, the larger section—of those in power 
at Spring-gardens. In our opinion it is, under the circum- 
stances, a gross misappropriation of ratepayers’ money that 
a Bill, perfectly hopeless from the commencement, should 
be brought forward and large sums, of necessity, spent in 
supporting it. It will fail, as former efforts have failed. 
It is not thé least likely that Parliament will go outside 
the findings of the Commission. The County Council 
would have shown much greater dignity in accepting the 
inevitable in silence. 


THE YORKSHIRE COKE TRADE. 


No branch of the coal trade has shown such a striking 
change in so short a time as that which attends the manu- 
facture and sale of coke. A few months ago it was without 
doubt the most prosperous and the best paying adjunct of the 
coal trade. All this has, however, changed, and manufac- 
turers are sorely perplexed as to what course to take. The 
output has been materially limited, but even the restrictions 
put on the make are insufficient to prevent stocks being 
increased. Several meetings of Yorkshire manufacturers 
have been held privately in order to come to a uniform 
understanding as to limiting the output, so as to check 
the further downfall of prices and prevent stocking, which 
during the last few weeks has been going on. The chief 
cause of the altered positions of affairs was brought about by 
smelters damping down their furnaces, being unable to 
produce pig iron at a profit, when some of them were called 
upon to pay 24s. to 25s. per ton for coke. It isfelt that until such 
time as the iron trade improves the demand for coke will be 
restricted, and prices may even fall lower than 16s. per ton. 
The altered condition of the coke trade has caused slack and 
smudge to be more plentiful, and has had a tendency to 
improve many industries which are large consumers of slack. 
Many of the pits, it is known, have some good contracts on 
hand, made when the coke trade was at its best. Prices are 
much lower, and there is now no difficulty in obtaining slack 
and coking smudge at much lower prices. The altered 
position of affairs has materially changed the profits made by 
some companies. Several large firms in South Yorkshire 
have invested thousands of pounds on ovens and appliances 
for making coke and utilising the bye-products, so that the 
marked decline in the coke trade cannot fail to alter materially 
the position of some of these large companies. 


SCOTTISH INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 


CONVERSAZIONE EXHIBITION. 

THE Institution of Engineers and Shipbuilders in Scotland 
held a conversazione and dance on the evening of 
the 2nd inst., in St. Andrew’s Halls, Glasgow, at which 
members and associates, with their lady friends, to the 
number of about 1000, were present. 

In a side hall, of large dimensions, a numerous and highly 
interesting display of models and apparatus appertaining to 
shipbuilding and engineering was organised, the collection 
embracing not a few objects of considerable interest and 
novelty. While most of the exhibits were concerned with 
shipbuilding and marine engineering, some of the most 
attractive belonged to the domain of scientific and philo- 
sophical instruments, electrical, hydraulic, gas, and locomotive 
engineering. 

Caird and Co., shipbuilders, Greenock, of which firm 
the president of the Institution, Dr. Robert Caird, is an active 
partner, had on view beautifully-finished models of the screw- 
steamer Caledonia, and the twin-screw steamer Assaye, recent 
additions to the Peninsular and Oriental fleet. Wm. Denny 
and Brothers, Dumbarton, were represented by equally 
attractive models of the twin-screw Channel steamer Sussex, 
of the London, Brighton, and South Coast Railway fleet, and 
of the British India Steam Navigation Company’s steamer 
Onipenta, one of four similar vessels of large tonnage 
recently built and building for this company. 

The Clyde Trustees, through their engineer, Mr. William 
M. Alston, C.E., exhibited, in model form, a variety of objects 
concerned with the improvement of the Clyde, and the con- 
struction of the docks of Glasgow. Included in these were 
submarine excavators of varying types for different purposes ; 
amodel of Pintsch’s patent gas-lit buoys ; adredging “plough” 
used in the earlier stages of the improvement of the Clyde; 
and a multi-pronged fork or “spoon,” used in earlier times 
for clearing away silted material from quay walls, &c. There 
were also models of the type of steam screw hopper barges, 
so many of which are employed in carrying dredged material 


beyond the Firth, and of the vehicular or “ horse-ferry” 
steamer connecting Govan with Partick, and the more recent 
vehicular four-screw deck-elevating ferry steamer Finnieston, 
serving as a sort of floating bridge across the harbour of 
Glasgow at Finnieston, and soon to be duplicated at Linthouse, 
two miles further down the harbour. 

Models and photographs of the different tvpes of ships for 
which the respective firms are noted were sent- by other 
Clydeside firms, including A. and J. Inglis, Partick ; Kincaid 
and Co.,Greenock ; Mackie and Thomson, Govan ; Simonsand 
Co., Renfrew, &c.; and steamship accessories of various 
kinds were in evidence—amongst others, the lifeboat housing 
and lowering apparatus, invented by Mr. James Hamilton, of 
the recently-absorbed Govam firm of Napier and Sons; the 
“Crawford” patent automatic water-tight bulkhead door, 
fitted within recent times to about a dozen steamships; the 
“Kincaid” patent stern frame, with removable rudder 
stock; the “‘ Cedewall” patent stern-tube stuffiing-box, &c. 

The Central Marine Engine Works, of West Hartlepool— 
the general managership of which, since the death of Mr. 
Thomas Mudd, has been in the hands of Mr. W. Borrowman, 
who was trained, and until recently served, on the Clyde— 
exhibited a series of fine photographs of Mudd’s patent five- 
crank engines, as fitted in the Inchdowne and the Inchmarlo, 
two steamers just completed for Hamilton; Fraser, and Co., 
of Liverpool, also photographs of the boilers installed therein, 
which are fitted with “Serve” tubes, and the “ Ellis and 
Eaves” system of induced draught, also the “ Central” 
patent superheater, a new accessory to boiler economy, fitted 
now for the first time. The great advantage in the matter of 
low consumption of coal in engines of the Mudd five-crank 
type, fitted in vessels previously built, viz., the Inchmona 
and Inchkeith, has already been sufficiently made known to 
the engineering and shipowning public, but these earlier 
vessels were fitted with a type of superheater which has now 
been considerably improved upon in the new “Central” 
superheater, fitted to the boilers of the Inchdowne and Inch- 
marlo. The results of the recent trials of these vessels are said to 
have shown an exceptionally high degree of superheat and a 
resultant diminution of coal consumption through the use 
of the new superheater. It is composed of solid drawn steel 
tubes, grouped in elements in the uptake, below the air- 
heating boxes at front of boilers, which form a part of the 
Ellis and Eaves induced-draught system, and so arranged 
that perfect freedom for expansion is secured, the steam 
always travelling in a direction opposite to the ascending 
gases, which latter are thoroughly broken in their passage 
through the heater. 

The centre of considerable attraction in the exhibition 
was a display, in actual working, of the range finders, and 
the transmitting and recording instruments associated with 
the use of range finders and with the steering and other 
orders onboard ships of war, which are the inventions of 
Professors Barr and Stroud. This highly ingenious and 
useful apparatus is now largely in use in the vessels of the 
Japanese and British navies. Professor Barr personally gave 
occasional short lectureson and demonstrations of, the working 
of the inventions. Interesting historical exhibits were the 
originals of the late James R. Napier’s compass diagram lent 
by Mr. Henry M. Napier,. of Napier and Miller, ship- 
builders, Yoker. 

An exhibit of some novelty and considerable attraction was 
a working model of the weldless chain pressing machine 
shown by the Strathearn Weldless Chain Company, this being 
an exacé working representation of the full-sized machines 
now being installed for chain making in the works of this 
company at Gartsherrie, Coatbridge. 

The process of chain making by means of this ingenious 
machine is simple, and may be roughly indicated. From a 
solid rod of metal, which is fed automatically into the 
machine by the link-forming dies themselves, both horizontal 
and vertical links are simultaneously pressed into almost 
complete shape; the webs of surplus and connecting material 
being cleaned away by another machine process, and separate- 
ness and finish thereby imparted to the individual links. In 
the model shown the first and major part of the process was 
most interestingly and rapidly demonstrated before the on- 
lookers ; bars of lead, for convenience, being the material 
employed. 

Glenfield and Kennedy, Limited, Kilmarnock, made an 
interesting show of their varied specialities in the way of 
hydraulic fittings and appurtenances, water-main cleaners, 
water-level indicators, recorders, &c. ; and Mr. R. G. Morton, 
of Errol Works, had on view a series of photographs of water 
turbines, &c.; John McNeill and Co., Glasgow, showed a 
series of photographs of cane mill and other sugar machinery. 
Locomotive engineering was represented by, amongst other 
models and drawings, a large coloured sectional plan of one 
of the Caledonian passenger locomotives from Mr. Mackin- 
tosh’s design, 19in. and 26in. by 64ft., and a 4120-gallon 
eight-wheeled bogie tender. 

The Anderson Foundry Company, Glasgow, exhibited a 
series of photographs taken from high-speed engines, for 
dynamo-driving and other purposes, manufactured in their 
works. Near its exhibit a large photograph was on view 
of a patent coal-burning internal combustion engine, the 
invention of a Clyde engineer, Mr. P. F. Maccallum, for the 
manufacture of which a joint-stock company, under the 
designation of “The New Engine Syndicate, Limited,” is 
now being formed in Glasgow. This engine, which, 
if only a portion of the economical advantage claimed for it 
is realised, will have a marked effect on many branches 
of industry when motive power is largely required, and 
especially so on marine propulsion, uses atmospheric air as 
the working fluid or medium, raised to a high pressure by 
internal combustion of coal dust or other fuel. Professor 
Richard Stanfield, A.M. Inst. C.E., Edinburgh, certifies of a 
properly-constructed engine on the inventor’s system that it 
should work satisfactorily with a consumption of half a 
pound of coal per indicated horse-power per hour, and 
another expert, who has studied the present engine at work, 
mentions even a lower consumption as being attainable in a 
larger and more perfect engine of the type. 

The exhibition also embraced a number of machine tools. 
Craig and Donald, Johnstone, showed a minutely-finished 
working model of their latest type of heavy punching, shear- 
ing, and side-notching machines, now being introduced into 
many of the larger shipyards. Through their Glasgow house, 
Charles Churchill and Co., Limited, made an attractive 
display of American tools for which they are merchants, 
including a fine example of the Prentice lathe, by Prentice 
Brothers, of Worcester, Mass., U.S.; a “ States ” two-spindle 
sensitive drill with adjustable table; a ‘“ Mossberg” ball- 
bearing friction sensitive drill; several disc and twist-drill 
grinders; cases of small tools by the “ Starrel ” Company and 
Browne and Sharpe. Copies of the Churchill Catalogue for 
1900, just issued, were also provided for inspection. 
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. is a | . Oscillations were also formed if a stro 
DETECTION OF WASTE IN THE WATER SUPPLY wind ‘the surface of the This 
OF TOWNS. oscillation was eliminated by turning the water through a 
We are indebted to Mr. Ingham, the water engineer of | cistem having = large wood float before passing # through 
‘Torquay, for the following information. | The diagram and inspector's book are compared on the 
The method of detection in Torquay is that in the he has made, and a 
most towns. The number of meters in use for this purpose | t le out and given to the inspector. He nds 
istricts :—C -hill, ; Warberry, ; Newton .| is se’ on occupier of the house ve it repai 
Each district metered six times The within days, and, if = is 
maximum quantity of water that can t | off until the repairs are carried out. In the di above t 
meters is about 6000 gallons per hour, and this regulates the | waste occurring in each separate district isshown. The worst 
size of the districts. The Chapel-hill meter controls the | districts are tested first, and the second diagram shows the 
lower districts of Torquay, and is fixed in a-small house | result of such a test. The total quantity running to waste in 
adjoining the service reservoir. The —_ isa —_ - type | this district is shown to be 730 goon per hour, and the 
improved by Mr. H. M. Brunel and Mr. Weeks, the late | quantity of water wasting is given at places mentioned 
and is situated on a by-pass at the com- thereon. 
mencement of the service main. | The following list will give some idea of the number of 
is placed which get out of order in the Torquay water dis- 
Ins of a vertical, as in Deacon's present meter, and is | trict. : 
quite separate from it—see page 500. The piston-rod is| The total number of services in the district is about 8279, 
kept perfectly vertical by a parallel motion by | and the number of defective average 
Brunel. It is a beautiful motion, and can be seen in the | or nearly 38 per cent. of entire houses have defective 
photograph of the meter at A. To the top of the piston-rod | 


LETTERS TO THE EDITOR. 


THE EFFICIENCY OF FANS. 


Si1r,—The theory propounded by your 
ing the principle of the diverging pipe, is a notable example 
of the mental confusion which prevails on this subject. 

If the action be really due to expansion of the fluid, how is it 
that I obtain double the quantity of water through a given orifice 
by attaching a diverging pipe thereto—the water being wholly 
incapable of expansion ? 

Possibly, however, ‘‘P. W.” may object to introducing a dis- 
cussion upon the flow of water, and I will therefore proceed to 
demonstrate my case in relation to fans only. 

I am well aware that highly-erroneous readings can be obtained 
from water gauges inserted at the side of air trunks ; and the fol- 
lowing may be given as examples, A short parallel air trunk, 
delivering to an air chamber wherein a pressure of Zin. is main- 
tained, will show a gauge pressure of 2in. at the fan end, provided 
that the limb of the gauge be inserted flush with the bore of the 
air trunk, but on thrusting the limb down to the centre of the 
trunk a vacuum of about 2in. will be shown. The latter reading 
is, of course, quite a false one, while the former is, I presume, 
approximately true. A diverging air trunk under the same con- 


Summary of Leaks Detected and Repaired from 1895-1898. 


is attached a wire B, which up the inside of the tube | 
until the water level of the adjacent service reservoir is | 


reached. This does away with any friction which might take | ayo __ Causes. Warberry district. am Chapel Hill district. Newton district. 

gives motion to the pens. Working in conjunction with the | Valves of water-closets 197 | 203 188 | 289 106 155 155 236 126 135 136 133 
the diagram paper E is moved by clockwork and weights Pipes in walland underground .. .. ..| 107 11 100 | 123 9 117 103 120 44 33 35 37 
at one of two speeds, either fin. or to the minute. The | so | ‘ees 


fast or slow speed can be commenced at any time by | 


arranging the fingers of the clock F at the time required.| Tanks. .. .. 4 3 6} 12 27 2) 10 2 1 5 2 
This is done by a cam making the electric contact, thus | ii 
putting in or out of gear a clutch. The greater speed is only | Wipnisitnaress.c2 5. 2 ee 51 74 85 88 226 314 336 402 27 52 47 55 
necessary when testing the district, which is done at night Unoccupied .. .. .. — | 1 1 0 8 9 12 | 1 
between the hours of il p.m.and3a.m. The pens register nage 

Totalleaks .. .. .. .. .. 1085 | Maz | 1011 | 1379 | 1483 | 2698 490 | 588 528 534 


the minutes on the outer edge of the diagram paper, and by 


altering the lengths of the dashes the distinction is made 

between the hours. The waste pen has the same movement 

as the meter piston, and it is owing to this that a very small 

pr rsd fittings once per annum. The quantity of waste in each dis- 
The inspection is carried out as follows :—Suppose we wish | *ict 1s as follows :— 


to test district A. All other supplies are shut off by valves. ‘oe of wae per head 
Now we have only the main B B! and the district A under - = ae ee 
meter. Each service has a stop-cock F, and when each one 

is closed the time is taken and entered in a book, and as the | Warberry a 
time is marked on the diagram as well, the book and diagram | Newton Abbot .. .. .. .. 2008 .. .. .. 4:21 


can be compared. For instance, on the second diagram will | : : 
be noticed Belgrave Hotel wasted 70 gallons per hour. Now, | This gives an average, taking the size of the districts into 
the stop-cock controlling the service was closed at 1 o'clock, | consideration, of about 9°74 gallons per head, but from this 
three gallons per head must 
be deducted for the supply of 


Diagram shewiny Tests ins Series of Districts urinals and fountains, leaving 


<s2 as te Se as as we defective fittings. In the case 

8s $= 35 of the Warberry, however, 

én $8 number of fittings than the 


other two districts; the pres- 
sure is also 50 to 60 per cent. 
greater, and it may be men- | 
tioned here that where the pres- | 


Ww. 

le 
2 


= sure is necessarily high, owing 
GRARKAARSRRS $ 3 > to the supply of houses on un- 
dulating ground, such as the 
mii Warberry district of Torquay, 


Diagram shewing Waste in House to House Inspection. i 
9 9 of ee it will be found that the waste 


AVERAGE DErEcts PER ANNUM, 3114. 
* Where storage cisterns are required the waste will be high owing to ballcocks getting out of order so often. 


ditions, shows at the fan end, say, 3in. vacuum, and about 6in. 
vacuum if the gauge limb be put down to the centre of the trunk. 
The former reading is the only one. in my own experi- 
ments, but, as will be seen lateron, I do notrely entirely upon 
water gauges for proving the existence of a vacuum in the small 
end of a diverging pipe. 

I must now digress for a moment to state that at the stion 
of W.” I have to-day experimented with a light brass 
tube having a jin. hole through its side, and the results obtained 
are entirely disastrous to his theory, Annexed are the figures. 
All the tests were made with the blast delivering toan air chamber, 
in which a pressure of 2in. water gauge was maintained. V 
denotes vacuum and P pressure in inches of water. Zero means 
that neither vacuum nor pressure was visible on the gauge. 

Hole 
Hole Hole 
facing the away from 4¢ right 
angles to 


Parallel discharge dia 
isc! pipe, seven diameters 

long and brass tube just inside 

Ditto, but with brass tube inserted to 

44P .. zero .. sero 
iz charge 

Ditto, but with brass tube inserted to 3 


It is thus obvious that the diverging pipe gives at all positions 
much more vacuum than the on one, and if all the pressures 
in the latter be added together and the one slight vacuum be 
subtracted from that sum, we have a net total of 10in. pressure. 
Similarly if the net total of the vacuum in the diverging pipe 
be taken it amounts to 114in. This may be said to show roughly 
that there is as much vacuum in the diverging pipe as there is 
pressure in the parallel one. In the two cases where a slight 


The waste, however, will not | pressure was shown in the diverging pipe this pressure was con- 
be in direct proportion to the | verted to zero by rotating the brass tube through an angle of about 
different pressures, but will in- | 40 deg., and a further rotation of about 30 deg. produced the same 
crease in a greater ratio as the | vacuum as recorded in the third column. 


On inserting the brass tube to the bottom of the air pipes all the 


comers readings were somewhat increased, owing, no doubt, to 
e 


the fan delivering the blast stronger at that section of the pipes. 
Is this a common occurrence with fans, or is it due to the fan 
blades in this instance projecting a little into the top of the 


ye per head will be much more 
= than in places where the pres- 
BSED bs meee 9 sure is comparatively low. 
~ ~ 
In Newton Abbot district 
the waste is only 4:21 gallons, 
33 3 = $ as compared with 9:04 per head 
te 7 > . at Chapel Hill. Part of this | delivery orifice ? 


difference is due to the better 
class of fittings put in at New- 


Now the foregoing experiments are but one item in my argu- 
ment, which is most strongly py whe by the following facts, 
viz.:—With the diverging air pipe delivering inst a pressure of 


and we find that it was Belgrave Hotel, by comparing the 
time of the leak with the inspector’s time book. 

The stop-cock behind the meter is not shut down when 
testing is on; the water flows from the reservoir through the | 
meter into the isolated district, and any reduction in the dis- 
charge owing to shutting off a leak actuates the meter piston. 
The other districts not under test are simply shut off from the 
meter main and supplied in another way. The testing is 
done between 11 p.m. and 3 a.m., so as to cause as little 
trouble as possible to consumers, all stop-cocks being opened 
before 3a.m. The house being known from the book and 
diagram, it only rests for the day inspector to call at a house 
where a leak is shown, and examine the fittings to see which 
is defective. Ifa tap is left open it, of course, shows in the 
diagram, and the inspector has no trouble in finding this out 
by a little judicious questioning. 

When the inspection of the houses is finished, the 


| 


ton, and also because the district is tes about every 
seven weeks, whereas in the Chapel Hill district it is done 
every eleven weeks, The cost of waste-detection in the 
Torquay water district is only £270 per annum for a popula- 
tion of nearly 51,000. 


Guascow University Society.—The first ordinary 
meeting of the Glasgow Universit; or Society was held 
in the University on Thursday, November 8th. Professor Arch. 
Barr, D.Sc., the retiring hon. president, in demitting his by 
made suitable reference to the appointment of the president, 
Professor Sadler, to the Chair of Naval Architecture in the Uni- 
versity of Michigan. Professor Biles took as subject of his presi- 
dential address, ‘“‘Some Suggestive Remarks in Relation to 
Yachting,” and reviewed the developments in all classes of vessels 
during the century. The rules adopted by the Yacht Racing 
Association for fixing the rating and time allowances of yachts were 


| Meter House. | 
x V.shut Valves shut 
| M. Main 
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DIAGRAM OF METHOD OF INSPECTION 


sluice valve is closed at the junction of the main, to 
test whether the main is leaking or not. The clockwork 
and meter are very sensitive and almost frictionless. Owing 
to this, oscillations are sometimes set up if the district main 


very carefully examined and com with those derived from 
more scientific considerations, e address was illustrated by a 
comprehensive set of lantern slides. On Friday, the first visit of 
the Society was ~ to the Blochairn Works of the Steel Com- 
pany of Scotland. 


2}in., shreds of paper and small heaps of sawdust were held lin. 
away from a }in. horizontal hole in the side of the pipe, whereupon 
they were drawn into it, and carried forward with the blast, but 
on presenting the shreds to a similar hole in the — pipe 
they were blown away and scattered into space, and | trust it will 
now be conceded t the contention of your correspondent 
has shared the same fate. 

In this event it will be unnecessary to advance any further 
proof of my statement that the action of a avesing pipe is due 
entirely to the vacuum which itself produces, In short, if there 
— no atmospheric pressure the diverging pipe would be 
useless, 

With regard to “ P, W.’s” sketches, it is obvious that the air 
in Fig. 1 can expand longitudinally just as 
friction—as that in Fig. 2, and it would assuredly do so, provid 
the resistance in front was insufficient to entirely stop its flow, 

In further reference to this ——e theory, I will mention 
that last week I demonstrated before a party of experts that a 
certain diverging pipe increased the pressure of the blast to 3hin. 
W.g., as phi g with 2in. given by a parallel pipe seven dia- 
meters long, the fan — driven with precisely the same horse: 

wer in each case, and all other conditions remaining the same. 
bn another occasion I showed that the same volume and pressure of 
blast can be delivered by a diverging -pipe for 40 per cent. less 
horse-power than that consumed in the case of a parallel one doing 
the same work. How is it possible for these great increases to be 
produced by the expansion of air which the fan has previously 
compressed to about 2in. w.g.? Tho fan was an ordinary one, 
kindly lent to me by Messrs, Sturtevant. 

Finally, in view of all the foregoing facts, I assert that the 
d tism of “‘P, W.” is astounding. 

ke-road, Stoke Newington, N., W. A. Granoen. 
November 5th, 


BOILER EXPLOSIONS. 

§1n,—I read with much interest a recent article in your paper 
on the explosion of a locomative boiler at Westerfield, and I think 
the statement made that in such cases the water in the boiler 
behaves in the same mannet as an explosive like gunpowder is 

rfectly sound, and that no other explanation is sufficient. Tho 

ifficulty, of course, is to find out the reason of such a sudden and 
tremendous pan of potential into actual force, About a yedr 
ago, when a great collision took place at Coupar Angus, the dome 


| 
| 
| 
| 
| 
| 
| 
| 
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of a goods engine was blown for a considerable distance into an 
adjoining field. It is evident-that in this case the immense evolu- 
tion of force did not result directly from the collision, nor from 
abnormal boiler pressure, bad material, short water, or any of the 
other causes of explosi but from an injury that first permitted 
steam to escape freely. After some consideration of the subject it 
seems to me that boiler explosions are of two kinds, which may be 
called respectively simple and compound ; one comparatively harm- 
less, the other altogether disastrous, Of. the first kind is any 
small mishap to tubes or fittings which permits the escape of water 
or steam, but does not materially and suddenly reduce pressure. 
A blow-off at the safety valve is, in fact, a mild explosion, but no 
serious results follow such slight causes. A boiler must be rup- 
tured to some extent by over-pressure, or on account of one of the 
many causes that weakened it, and the — must be sufficiently 
large to cause instantaneously a considerable reduction of pressure 
before we have the compound explosion. What looks like a common- 
sense explanation of the phenomenon was advanced long ago, but 
is in reality no explanation. It was said that the release of pres- 
sure would cause such a sudden generation of steam as greatly to 
increase the normal pressure, and so cause the destructive effects 
observed. But this statement takes no account of the fact that 
as pressure increased the generation of steam would be correspond- 
ingly reduced, and, on account of the continued escape, might, on 
such a simple on Semepe not even reach normal pressure. 

It seems something of a paradox to say that lowering the pres- 
sure should have the effect of immediately increasing it, and to a 
tremendous extent, yet I believe when we consider what in all 
probability takes place, we will see that the paradox is more 
apparent than real. The immediate result of the reduction of 
pressure caused by rupture is a furious generation of steam 
throughout the mass of water, and in place of the ordinary action 
called priming, the water is shot with great momentum into the 
steam space, causing by this momentum and its reaction an 
immense increase of pressure. The increase of pressure would 
be inevitably accompanied by increased temperature of the mass 
of steam and spray, leading in turn to increased generation of 
steam, and that, again, to greater pressure, resulting in still 
higher temperature, and so on till a balance is arrived at, or the 
boiler gives way. Although we Cg of these changes as occur- 
ring in succession, they are really continuous and simultaneous, 
an with inconceivable rapidity. Superficially this 
resembles a perpetual-motion idea, but there is, of course, no 
creation of work, only an exceedingly quick oa of 
already existing means of doing work. The boiler itself may be 
said to be converted into an engine, the original rupture is like the 
opening of the exhaust, permitting one tremendous piston stroke, 
the piston being the mass of water, and the complex result is such 
a sudden augmentation of pressure that the effect is like an ex- 
plosion of gunpowder, the original rupture being quite insufficient 
to give it vent. ; 

he subject is one that could be easily investigated and cleared 
up at any physical laboratory by experiment on the small scale, 
and I hope it will soon be done. : 

Edinburgh, November 7th. 

[Our correspondent’s is, up to a certain point, ically 
identical most wit ‘that of Colburn and Clark 


NOTE ON SOARING FLIGHT.* 

Stn,—‘‘ Potential” may be defined as any physical condition 
depending upon position alone, and: not upon direction ; thus the 
scalor value of velocity is potential, also the scalor value of dis- 
tance from a given surface is potential. Again, energy is potential, 
andsoon. . . . If we denote any potential by P and by v, 

the Hamiltonian operator + of then 
v P will denote the maximum rate of increase of P both in 
magnitude and direction; or, in other words, ~ P denotes 
potential per unit of length, or per unit of plane angle, both in 
magnitude and direction. 7?P will denote potential per unit of 
area, or of solid angle in magnitude only, and because the unit of 
continuity is an arbitrary parameter, complete solid angle 2 may 
be taken as the unit of solid angle, and we may write 


P 
Att 
(1) Vv 


where Py in the second member is the standard unit potential, 
and A an arbitrary parameter, a special value of a scalor function. 
Now, let P denote pneumatic potential, ¢.¢., en per unit of 
volume, the amount of energy due to. compression into unit 
volume of an infinite volume of infinitely rarefied air, then v P 
denotes foot-pounds per foot and v2P pounds per square foot. 
Let L denote distance from the surface of a soaring bird, then 
v L isa unit vector normal to the surface of the bird. Now, let 
7 denote the resultant pressure on the bird’s surface, and we 
ave 


Q) y=SfS/ 88. 


Where 8 denotes surface. Let aand 8 be the vertical and hori- 
zontal components of +, so that 

(3) ¥=2+8, or (- y+ a+ 8) =0. 

Then a acts as a source or as a sink of potential energy, and 8 as 
a sink or as a source of kinetic energy, transforming velocity 
relatively to the air into height, or inversely, proportionally to the 
square of the velocity: denoting by ¢ the a value of the 
velocity, and by / height, we have 

4 

(ay 
where g is the sealor acceleration due to gravity. 

Now, because a purely deflecting force consumes no energy, or, 
in kinematics, because a purely deflecting acceleration produces no 
change in the magnitude of the velocity, but only in its direction, 
we infer immediately from equations (1) to (4) inclusive, interpret- 
ing (1) relatively to pneumatic potential, that, even in a uni- 
form horizontal breeze, soaring flight is perfectly possible ; the 
only necessary conditions are sufficient wind velocity in -the 
breeze, and sufficient mass and wing area in the soaring 
bird, that the bird face the wind in rising, and, finally, 
that the trajectory relatively to height or altitude be a more or 
less periodic one. If the velocity of the wind increase with the 


height, and if the ‘‘wind slope” a » 4¢., the rate of increase of 


wind velocity as we go upward, be a. great, then the bird 
could rise indefinitely, facing the wind all the time and drifting 
to 

‘ore we ‘can learn what actually ha on the average. 
much careful observation will be thiak the sew 
Zeiss telemeter, in the largest size made, would be a vory valuable 
instrument for the study of soaring flight, which can be well 
observed as near as Spain or Algeria in the large vultures. 

Horatio 8, Greenoven, 
24, Avenue Carnot, Paris, November 4th. 


TYPHOID AND FLIES, 


Sin, —You are in England so accustomed to see in the defects of 

drainage the-main cause for the spreading of infectious 

8, that you must wonder at hearing that in some other 

countries so common a knowledge is ignored, We are, in Italy, 

subject to typhoid fever as an endemic disease, and our sanitary 

authorities seem not to — that the greatest number of cases 
are due to the deficiency of house sanitary appliances, 


* Seo in Country Life (Mlustra' A 18th, 1900, « 
He Auguet 8th, 190, page 294, “The 


It seems to them that only the water ly or the 
sewerage are for the damage, Some go still to 
the blame on the street dust, and prescribe street sprinkling for 
relief. They care —— to inspect privies and to provide for 
keeping them clean in a good sanitary order; so their 
attempts to check the outbreak of the di 
failure. However, they should have been placed on guard by 
report of the Commission of Medical Experts who made investiga- 
tion on the causes of typhoid fever in the United States army camps 
in the year 1898, In camps where the water supply was excellent 
and the drainage good, typhoid still spread. Masses of soldiers, 
and sometimes every man in a tent, would be prostrated at a time. 
Infection of the food was indicated, and an i of the di 
was noted following rainy weather, which drove the flies to the 
shelter of the tents. Flies there were by the million in all these 
camps, and it was found that they fed on fecal matters from 
hospitals and the sink holes ; were present in swarms in the tents, 
and at the meal times s' the food of the soldiers. 

No more forcible indictment could be drawn for the necessity of 
keeping the excreta wae from contact by the flies. 

he coincidence of the flies with typhoid fever can be traced 
everywhere. Just now the daily papers bring us a letter from Pekin 
from the Italian Minister, Salvago Raggi, who complains of the 
+ being invaded by flies and ravaged by typhoid fever. 
ut I think my town can afford the clearest evidence of how 

much the egy Se typhoid is influenced by the flies. In 
Prato, Tuscany, we have drainage only forrain water ; excreta are 
collected in privy vaults, whose contents are carried to farms for 

ricultural purposes, No attempt is made to have sanitary 
plumbing and house reer no municipal rules worth the name 
are here on these matters. ater-closets are practically unknown. 
Of our 50,000 inhabitants the two-thirds live in the country, which 
is very salubrious, and one-third in the town. From 1886 the 
municipal health officer has kept a record of the causes of mortality. 
Here is a table of deaths from typhoid fever in the fourteen years 
from 1886 to 1899 :— * 


| 
ai 
1886 2: 1} 4] 2] 6] 5] 5] 4 
1887 8] 4] 1] 8] 93 
1988 5] 1] 1] 2] 5/267). 3/ 4] 7| 6] 49 
1989 | 6,—| 1] 
1990} 5|—|—|*#1 1] 4) 15) 15]. 51 
191 | 4 4) 4) 4] 9) 4) 99 
1892 -2) 4] 81.2) 48 
1893 4 8] 4) 8} 2) 6) 2) 
194 — 8 4) 2) 5] 16 
1908 | 1} 2] 1} 14—] 8112/18) 18) 57 
1999 | 2] 8 5) 4) 4) 11; 8) 2] 


Totals ..' 44 24| 28 | 23 | 20 32 | 34/48/78 83 75 59| 538 


This table seems to me very suggestive. You see how strictly 
the mortality follows the life of the flies. 

May is the month of the least death-rate ; however, it is also the 
month in which young flies begin to invade our rooms. In June 
the death-rate begins to grow. It is low in June and July, as the 
infected excreta are few, but it grows afterwards rapidly till 
October, when the cold of the nights drives the flies into the houses, 
when sooner or later their life is at an end. Disappearance of the 
flies brings an immediate relief, as is proved by the diminishing 
death-rate for November and December. In January we have 
still a number of deaths of persons who were stricken mainly in 
December, or who had a longer period of incubation. In February, 
March, April, and May, the number of cases must be wholly 
charged to infected water supply or. other causes. When these 
causes were suppressed an outbreak of the disease could not 
possibly happen, but it must be admitted that, were it not for the 
flies, the death-rate from typhoid fever would possibly be lowered 
gradually and pochape extinguished, or at least it should remain 
unchanged all the year round. 

The most simple improvement of the privies, consisting in the 
application of a small balanced pan valve to privy seats, and a 
little employment of water for cleanliness, keeping away the flies, 
would dispose of one-half of the total typhoid cases. 

I submit you these notes, hoping they will obtain the approval 
of competent men through your paper, and to point out the 
probable results of the suggested improvement, to health officers of 
countries which are not benefited with the water-carriage system 
of disposing of excreta. 


Prato, Tuscana, November 6th. ATTILIO CERUTTI. 


WATER SUPPLY. 


Sir,—Your salutary article (October 19th, page 394) on water 
supply bears witness to the desirability of using means to prevent 
unnecessary waste of water, and to encourage economy in its use, 
without seeking to curtail a bountiful supply. With this most 
people would agree, but to arrive at a commonly-accepted means 
of attaining this, is a problem yet to be solved. 

There would be no difficulty in registering every gallon of water 
entering the cistern, whether high or low pressure, by the means 
which you suggest, but to settle the question of who is to pay for 
such arrangement might be a difficult matter. It is very question- 
able if the companies will, and certain that the consumers will not, 
without compulsion. Then there is the very desirable draw-off 
tap on the main usually required by the sanitary authorities ; the 
water drawn from this - could not well be registered. 

It is now foomally mitted that every household should be 
rovided with a store cistern of some kind. This matter is very 
ully dealt with in a valuable work known as-‘‘ Notes 6n Water 

Supply,” by J.T. Rodda, page 65, ‘ Cisterns: ax Necessity with 
Constant Water Supply,” also yy the Royal Commissioners’ Report 
of Inquiry into the Alleged Failure of the East London Water 
supply in the summer of 1895, in which they advocate the pro- 
vision of properly-designed cisterns. 

_ Seeing, then, that your correspondent who signs himself ‘‘Super- 
intendent”— November 2nd—has referred to the “‘Simplex” cistern, 
of which we are the inventors and makers, will you kindly permit 
us to say that not only has the ‘‘Simplex ” system been approved 
by the New River and East London water companies, but by 
medical authorities. 

With this system all impurities in the air are excluded by means 
of an air strainer, while the cistern itself is simply an enlargement 
of the water main at its terminal, the draw-off taps, by being 
attached to the main pipe, which is really the only pipe there is, 
permits the water being drawn direct from the main whilst on, 
and from the cistern when off at the same taps, 

From an economical point of view it does appear a matter of 
regret that pure, well-filtered water, such as is now delivered by 
the London water companies, should be allowed to: run to waste, 
and used in such volumes for flushing, road-watering, _fire-ex- 
——- &c., when sea-water is obtainable to any extent. 

75, Arodene-road, Brixton, 8.W., R. Harpinc anp Son, 

November 7th. 


General Memorandum by the Local. Govern- 
ment Board ‘‘On the Proceedings which are: Advisable in Places 
Attacked or Threatened by Hpidemic Disease,” referred to b 
“RR.” in THe of November 2nd, states, in paragrap 
5, that pag | pipes running full of water with considerable 
velocity are liable ‘to receive external drainage that may 
dangerous, and the ignorance of this fact has battled many 


be | Treatment of London Se’ 


inquirers as to the cause of pollution in our water supply. This 
instance of the of the Local 
Board, who are engaged in elaborating model rules, hints, and 
regulations for the guidance of waterworks engineers. Many 
readers of THE ENGINEER will be pleased to know the facts concern- 
ing cases of this kind, if any, and what velocity must be attained 
in practice to make the theory correct.. I cannot conceive of an 
instance in actual practice where this action can take in the 
distribution system. The mains are sometimes shut off for repairs ; 
even then it must be a very large aperture in the pipe to allow of 
any liquid on the outside of the pipe to be drawn in.| Whena 
main is shut down for repairs it will be remembered that the air 
from the numerous services fills the pipe, and helps to empty it of 
water, so there would not be a vacuum formed in the pipe, and 
the injector-like action could not take place. There are few 


the | engineers who will be willing to admit that they have leaky mains 


under their charge, as all waste may easily be stopped with or 
without the waste-water meter; this is clearly shown in the 
valuable discussion now appearing in THe ENGINEER. As to the 
ball hydrant, I think the experience gained during the epidemic 
in Melbourne in 1889 should prohibit further use of such an appa- 
ratus, which is a source of danger.” In this city the ball hydrants 
were fixed in the gutter, afterwards shifted 5ft. into the roadway. 
There was an epidemic somewhere in Wales, I think in 1888, 
attributed to pollution finding its way into the mains through 
defective joints, Can any of your readers give particulars relating 
to this case ? DISTRIBUTION. 
November 12th. 


THE STRAIGHT-LINE ENGINE. 


Str,—My attention has been called to some remarks published 
in the issue of September 7th, 1900, which are in a measure con- 
trary to the facts. To quote :— 

“It is very instructive to note that inthe one item of stiff 
frames the Americans, who used to be the worst sinners, led the 
way to reform in the once much-talked-of ‘ straight-line ’ engine— 
the name ‘straight-line’ has now disappeared under the title of 
* Armington and Sims’—while we believe that the Tangyes have the 
merit of having first introduced this particular improvement into 
English engine practice.” 

As a matter of history, the straight-line engine was designed and 
built in 1871, illustrated in Kagineering, July 26th, 1873, exhibited 
at the Centennial Exhibition in 1875, and the Straight-Line Engine 
Company organised for its manufacture in 1880 is still in existence 
and doing a larger business than ever before. Armington and 
Sims began the building of their engine in 1881 or 1882, and ceased 
to exist two or three years ago. 

Iam half inclined to-think that the Tangyes engine was built 
about ten years before the Armi' and Sims, and the Porter- 
Allen as shown at the Paris Exhibition three or four years before 
that. It is true that the Tangyes and Armington and Sims are 
not direct copies of the Porter-Allen, but they certainly are in 
that neither of any to the 
straight-line engine in principle or loo! OHN E, Sweet. 

Syracuse, N.Y., U.S.A., October 27th. 

[We confess that we had thought that the ‘“‘Straight-Line 
Company” had been incorporated with Armington and Sims in the 
early eighties, having been so informed by a subordinate repre- 
sentative of the latter firm about the year 1883 or 1884. We are 
glad that the company still exists and flourishes. Our article did 
not suggest that the frames of the engines mentioned were direct 
or indirect copies one of another. Our statement was that it was 
the leader in the design of engine frames so as to increase greatly 
their stiffness by placing the material more truly in the line of the 
main stress.—Ep, THE E.] 


PRIME MOVERS AT THE PARIS EXHIBITION, 

Str,—In your last issue (of November 2nd) you give an article 
on the above (No. XII.), in which you say :—‘‘It may be noted 
that in all these six valves the driving end of the connecting link 
passes its up dead point slightly, which gives to the valves, when 
full open, a small dancing oscillation, superposed on the main 
travel. The object is, of course, to prolong the period of practi- 
cally full opening without any disconnection at any instant between 
the valve and its continuously-moving driving gear. It is an 
adjustment that appears frequently among continental makers and 
users of Corliss engines.” Surely this is a mistake. The “‘small 
dancing oscillation” takes place when the valve is closed. If I 
understand the principle of the wrist-plate motion rightly, it is 
employed to make the opening half of the valve-gear motion 
greater than the dead or closed half, so that the valye comes 
ractically to rest during the time it is closed. This reduces the 
riction, and enables a Corliss valve of less diameter to be used 
with a given width of port. Fixing the pins in the wrist plates so 
that the rods pass the dead point has been a common practice in 
almost all countries where Corliss engines are built, perhaps more 
in France than in any other single country. As far as I am aware, 
as much can be said for as against it. 


Ilkley, November 5th. ALFRED TOWLER. 


[We are obliged for this correction as to the position and object 
of the motion referred to. The error appea through’ inadver- 
tence. Mr. Towler confirms our statement that the overrun 


beyond the dead point is more common on the Continent than at 
home.—Epb. THE E. 


ARTISTIC ACCURACY, 

Sin,—Why is it that artists so often go astray in depicting auy- 
thing the new picture the 
Exchange, of Ki obn granting Magna Charta, the figures al 
seem to be dressed in the correct costume of the period, and the 
press at which a workman is waiting to stamp the document is a 
very ancient affair. The man is represented as ready to turn the 
arms of his press as usual towards the right hand for stamping the 
charter, but as the is shown with a left-handed screw, his 
movement could only result in withdrawing the die upwards. 
Considering that there are tens of thousands of presses in London 
with right-handed screws, the error, if it be one, seems remarkable. 
Continental critics, with their usual acumen, would doubtless argue 
that the arrangement was intentional to embody some hidden mean- 
ing, but to an engineer it a) nothing more than a blunder. 

42, Old Broad-street, London, E.C., ArTAUR Rice, 

November 12th. 


Giascow TrcHNtcat Screntiric Socrety.—Paper by 
Mr. Harold D. Jackson, A.M.I.M.E., on.‘*Some Notes on the 
Organisation of a Workshop,” to be read on November’ 17th, at 
7.30 p.m. Synopsis :—Organisation of buildings—An ideal work- 
shop, some necessary departments, stores, tool rooms, comfort of 
workers. Organisation of men—The right man in the right place, 
responsibility, a responsibilogical tree, relations between employers 
pba employed. Organisation of materials—Materials in’ motion, 
materia's’ at rest. Organisation of records—No system, book 
systems, card systems, a card system illustrated. ' 

Society or Arts.—The Society of Arts will hold the opening 
meeting of its session, the 147th since the foundation of the Society 
in 1754, on Wednesday evening, November 2ist, when an address 
will be delivered by Sir John Ev K.C.B., F.R.S., vice-president 
and chairman of the Countil. For the meetings previous to 
Christmes the following arrangements have been made ;—Novem- 
Her 28th, Major Ronald Ross, “ Malaria and Mosquitoes ;” 
December 5th, Professor H. 8. Hele-Shaw, LL.D., FLR.S., “ Road 
Traction December 12th, Professor Frank Clowes, D.Se., 
3" December 19th, W. T. Maud— 


special artist to the @raphic—‘ The Siege of Ladysmith,” 
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RECORDING WASTE WATER METER, 
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THE RIDGWAY DISTRIBUTOR 


MATHER AND PLATT, LIMITED, MANCHESTER, ENGINEERS 
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MECHANICAL AIDS TO SEWAGE PURIFICATION. 


WitH a view to providing means whereby sewage itself 
can aid in its own purification, Mather and Platt, Limited, 
of Manchester, are supplying certain apparatus for the 
periodic feeding of filter beds, in which the motive power is 
derived from the flow of the sewage. This apparatus we 
illustrate above. We have recently had an opportunity 
of observing an apparatus, almost identical with that shown in 
the illustration, at work at Ashley Heath, near Manchester. 
It was at work out in the open, and without cover. There 
was no attendant near, and we were informed that no regular 
attendant was needed. All that was required was that some- 
one should give the mechanism an oiling from time to time— 
say, at intervals of a week. 

Generally speaking, the method of working is as follows :— 
There is a sewage-receiving basin provided with a number of 
outlets corresponding to the number of filter beds to be 
periodically charged with sewage. These outlets are closed 
by means of flap valves capable of being opened by the 
revolution of a shaft carrying arms which, in rotating, 
engage with projections on the flap valves, thus hold- 
ing the valves open. The arms are so arranged round 
the revolving shaft that the valves are opened one after 
another. The opening is brought about by means of a 
float carried on an arm hinged to the wall of a float 
chamber. This arm carries a pawl which engages with 
a ratchet wheel carried on the revolving shaft, which ratchet 
wheel is prevented from turning in the opposite direction in 
consequence of a further pawl carried on a fixed bracket. 
The result of the float making one complete up-and-down 
movement is to send the ratchet wheel and hence the shaft 
one portion of a turn forward. The exact portion of the 
turn needed is governed by the number of teeth in the 
ratchet wheel, which correspond with the number of outlet 
= valves. The movement of the shaft closes one flap valve 
and opens another. The float chamber meanwhile is again 
filling and the float rising preparatory to sending the shaft 
round another portion of a turn, closing the open valve and 
opening another, and so on, This cycle of events is 
continuously being carried on, and, moreover, depends 
for its rate of action on the sewage itself. Ifthe flow is 
heavy, then the actuating float rises quickly; if slight, 
the float rises slowly. In either case the filter beds receive 
their charges in rotation and have their periods for rest and 
aération. 

The installation at Ashley Heath had been working for 
some two years. It was acting perfectly on the occasion of 
our visit, and the time was approximately that of maximum 
flow. The arrangement of the plant was slightly different 
from that shown in our illustration, inasmuch as a syphon 
was employed instead of the newer and, according to the 
makers, more perfect appliance—the automatic retaining and 
discharging valve, which will be described later on, 
when we discuss the distributor more in detail. For the 
moment, however, we propose giving a short description of 
the Ashley Heath sewage works themselves, as we consider 
this necessary to a proper understanding of the functions of 
the Ridgway automatic distributor, which is the name of the 
apparatus manufactured by Mather and Platt. 

he sewage of Ashley Heath is nearly entirely domestic 
sewage, there being only some two breweries, besides private 
houses, connected to the sewers. It is, first of all, delivered 
into a small covered-in tank, whence it flows into a mea- 
suring or float chamber. When the sewage has risen to 
a certain height a syphon discharges it into. an adjacent tank, 
in which are the outlets provided with flap valves. These 
valves are worked, as before explained, by the revolution of a 
shaft rotated by the up-and-down motion of the float, and 
they deliver, in turn, on to the top of contact beds. The 
sewage flows down through these beds, and escapes from the 


outlets as soon as ever it can. It has, however, undergone a 
purification ; and we were informed that in some cases this 
amounts to 80 per cent., and that it is always over 40 per 


cent., these results being attributed to the intermittent 
feeding of the beds by the apparatus. The effluent is 
then led over land, whence it delivers into a small stream. 
The purification at the outfall has been found in some in- 
stances to be as much as 98 per cent. At the time of our 
visit the final effluent was clear and bright, and quite fresh- 
smelling. 

At another small sewage disposal works, those at Hale, close 
to Ashley Heath, we gather from a report by the surveyor to 
the Bucklow Rural District Council that a Ridgway dis- 
tributor, worked continuously from December 17th, 1898, to 
October, 1899—the date of the report—and during that time 
passed a minimum quantity of 72,000 gallons of sewage per 
day in separate deliveries of 1000 gallons each. It could 
deliver up to as much as 200,000 gallons a day, had never 
been out of order, and required no attention beyond a weekly 
oiling. A report of the medical officer of health of the same 
place, made at the same date, states that the sewage is a 
domestic sewage, and includes storm water. There is no 
manufacturing refuse. The oxygen-consuming power, in an 
acid solution of permanganate, four hours at 80 deg. Fah., 
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RETAINING AND DISCHARGING VALVE 


averaged 3°5 grains og gallon. The 72,000 gallons of crude 
sewage are passed by the Ridgway distributor on to 180 
square yards of contact beds, 12,000 gallons on to each of six 
compartments, each compartment being thirty square yards, 
or at the rate of 2,000,000 gallons per acre per diem. At 
the date of the report this had been going on without inter- 
mission for ten months, The following are the actual 
words used by the officer of health :—“ After thus passing 
through a single-contact bed the effluent, which is milky in 
appearance, and which smells strongly of sulphuretted 
hydrogen, has an oxygen-consuming capacity of about 0-7, or 
has undergone 80 per cent. purification. At present this 
effluent is passed over land, and on reaching the river its 
value is about 0°3, showing 57 per cent. purification in the 
second stage, and 92 per cent. total purification, and is well 
within the limits allowed for.‘ good effluents.’ 

“T have not had leisure to make many analyses by distilla- 
tion, but the following figures represent the averages of four 
examinations lately conducted, viz.:— 

Free ammonia, Albuminoid ammonia, 
In parts per 100,000. 


“T have every confidence that these results can and will 
be improved upon as time goeson, Individual effluents from 
the contact beds have been found as low as 0°342 free am- 
monia, 0°152 albuminoid ammonia, Final effluents from the 


Main (Inlet 


land have been found as low as 0-288 free ammonia, and 
0-070 albuminoid ammonia. Occasionally the effluent from 


| a particular contact bed has been found better than the final 
| effluent from the land. 


In my opinion, it is entirely owing 
to,the method of feeding which is obtained by the use of the 
automatic distributor, that so large a proportionate volume 
of sewage is treated and with such excellent results.” 

The apparatus is readily understood by examining the cut. 
This shows an arrangement which the makers claim is pre- 
ferable to that at Ashley Heath already described, which 
apparatus was installed before the new Ridgway discharg- 
ing valve was put upon the market. The sewage enters 
through the main inlet into a basin, which contains the out- 
let flap valves and the inlet tothe float chamber. The action 
of the valve-opening mechanism is readily seen in the section 
on the line A B, and even more clearly in the small drawing 
which represents the action in the case of one single valve. 
The closing of the valves is brought about by the weight of 
the flap, aided by the weight of sewage against it. It will be 
observed that in the drawing the discharge into the contact 
beds is at the same level as the sewage inlet. In other words, 
the apparatus can be used without fall. A small quantity of 
sewage, however, is required to work the float, and this is led 
away at a slightly lower level to a small subsidiary contact 
bed. This quantity amounts: to some 5 per cent. of the 
whole, and as the contact bed to treat it may be shallower 
there is no need of any further fall than that provided for 
draining the maiu contact beds. ~ 

The automatic retaining and discharging valve is illustrated 
separately. It is an ingenious contrivance, and works 
extremely well. Its uses need by no means be confined to 
this particular purpose. It could certainly be used as an 
automatic flushing valve. ‘ It consists of a flap valve carrying 
a lever arm, to the end of which is connected a float divided 
into upper and lower compartments. The top compartment 
isa tank having a syphon or small hole outlet in its bottom. 
The lower compartment is partially open, but its bottom is 
capable of holding a certain amount of fluid. The idea of 
the float is that it should, when filled with water, overbalance 
the flap valve and open it. The action is as follows :—When 
the sewage or water in the chamber A rises to the level 
shown in the drawing, it flows through the pipe F, and 
gradually fills the float tank B. By the time the fluid has 
reached a certain height, its weight is sufficient to lift the 
flap valve C a little off its seating D. The water or sewage 
then flows through the valve into the float bottom E. This 
extra weight immediately opens the valve to its full, and the 
fluid rushes away into the chamber G. Meanwhile the 
water in the float tank B is emptying through the syphon or 
small hole H, and by the time it is all emptied, the valve 
flap being heavier than the float, is down again on its seating, 
jan so the valve is shut. It is evident that by regulating 
the discharge of the syphon, or small hole, the valve can be 
kept open for any length of time. In this way, by regulating 
the flow through the filling pipe F, any desired amount of 
time may elapse before the valve opens. Thus any required 
cycle of operations may be obtained. In the case of the 
valve which we saw at work it was necessary that the valve 
should remain open seven minutes. It remained open for 
exactly this wont and then closed. : 

There is little doubt that a really trustworthy automatic 
apparatus is an exceedingly useful adjunct to a sewage 
works, especially where it is desired to save the cost of 
labour. There must, however, be no doubt whatever as to 
reliability, for in case of its getting out of order t damage 
might be done. As far as our inspection of _ Apparatus 
just described is concerned, it was working without any 

itch whatever. We were informed that it had been doing 
so for nearly two years, and: we have no reason to doubt the 
statement. There were certainly no indications that it had 
ever failed. It acted entirely automatically, its rate of 
action depended upon the rate of flow of the sewage, and as 
far as we can see it might be used in connection with nearly 


any sewage disposal scheme. 
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A NEW DYNAMOMETER CAR. 


For several years past a number of the principal American 
railway companies have had their road-bed, track, and 
bridges examined by what has been called the dynograph car. 
It was termed the Dudley car, after the inventor, Mr. P. H. 
Dudley. As readers of this journal may be aware, the car 
was utilised to automatically record defects of any kind along 
the right of way. Recently another invention has been _per- 
fected by Professor L. P. Breckenridge, of the Railway 
Department of the University of Illinois, which is termed a 
dynamometer car. While doing the work of the dynograph 
car, the dynamometer is more complete, and has a method of 
recording the general roadway conditions which is entirely 
different from any other system yet invented. The car has 
been in service upon the Cleveland, Cincinnati, Chicago, and 
St. Louis Railway, one of the longest in the Western States, 
as well as several other lines, with the result that improve- 
ments to the road-bed, bridges, &c., have been made from the 
records which it automatically noted. 

In its exterior the dynamometer car resembles an American 
freight caboose, and is about the same dimensions, including 
the observatory on the top. All of the interior is devoted to 
the track inspection and recording apparatus and the 
machinery connected with it. 

The following points are autographically recorded: 
Character of the surface and the joints of each rail; deviations 
from gauge; amount of super-elevation of rail on curves; 
location of mile posts, stations, roads, &c.; time intervals. 
The apparatus consists essentially of a pair of separate 
“receiving wheels,” 20in. in diameter, which are constrained 
by their weight and by a helical spring to remain continually 
in contact with the rail, and to follow both its changes in 
surface and in gauge. These wheels, through their bearings 
and their axles, are in communication with three cylinders, 
whose pistons are made to follow all motions of the wheels 
due to changes in either gauge or surface. These three re- 
ceiving cylinders are in their turn in communication, through 
Zin. pipes filled with oil, with three smaller recording 
cylinders, placed in the car, and whose piston-rods carry the 
marking pens, which trace their record on a moving chart. 
The greater simplicity of this method has amply justified its 
adoption in preference to rods and levers. 

In the receiving apparatus the supporting frames are sus- 
pended from the side of the truck. A light iron framework is 
attached to the bearing of each wheel, but the bearings and 
frame are entirely free to move in guides constructed for 
them. Each wheel has its individual axle, which terminates 
in collars limiting the outward motion of the wheels. 

Interposed between the ends of the axles, and to slide hori- 
zontally on guides fixed in the middle of the frame, isa middle 
cylinder with a piston and rod. The ends of this cylinder 
butt up against the axle. The end of the piston-rod is pro- 
vided with a collar, and between this collar and the stuffing- 
box is a heavy helical spring, which forces the piston forward in 
the — and communicating its pressure through the body 
of the cylinder and piston-rod, holds the flanges of the 
wheels out against the rails. It is evident that any hori- 
zontal motion of the wheels causes a relative motion between 
the cylinder and its piston, and it is this middle cylinder 
which receives the motions due to deviations from gauge. 

On either side of the receiving truck, and placed outside 
and just above the wheels, are two vertical cylinders with 
piston-rods communicating with the axle-boxes of the 
wheels. The communication is made in such a way that 
the motions of the piston-rod are guided by the motion of 
the axle, and all moves of the wheels due to undulations on 
the surface of the rail or to frequent joints are thus received. 
The wheels and truck are placed below the centre of the car, 
and can be raised or lowered at pleasure by a pneumatic 


. lift placed below the car floor, which has a piston-rod con- 


nected with the chains, coupled to the frame of the wheels. 
By the turn of a valve the wheels and truck can be lifted 
from the rails immediately, and the motion of the apparatus 
stopped entirely. 

The communications between the receiving apparatus and 
the recording ee are made by #in. pipe, as already 
stated, the recording cylinders being fixed in the interior of 
the car. The ends of the piston-rods in the recording 
cylinders are connected with the ends of the rods by the 
larger receiving cylinders, and thus the movement is given 
which causes the registration on the chart. This is accom- 
plished by the recording points. 

The point or pen which traces upon the chart changes in 
gauge is in communication with the middle recording 
cylinder. It is held in a light carriage which slides upon 
guide rods. This carriage is attached to the corresponding 
piston-rod, and by its motion the pen traces a curve upon 
the chart, indicating the deviations in the gauge. The pens 
used for recording the surface of the rail are also attached to 
the pistons by cylinders connected, as already noted, with 
the receiving cylinders. The motion of the cylinder-rods 
operates the carriages to which the points are connected, the 
result being a contour which the surface of each rail assumes 
under the action of the car. . 

A pen makes a record of the direction of curvature of the 
rails and of the amount of super-elevation of the outer rail on 
curves. Its carriage is attached by means of two silk cords 
to two lignum-vite floats contained in vertical cylinders, 
which extend down below the table and are filled with mer- 
cury. These cylinders are connected with each other by the 
pipe shown in the photograph. Two pens are used to record 
the position of mile posts and time respectively. They are 
moved by electro-magnets fixed to the left of the chart. The 
mile post pen is controlled from the observatory by means of 
a push button, actuated by a clock arranged to make con- 
tacts every five seconds. 

The motion is taken from the car axle by means of helical 
wire belts, which drive the sheave, and this in turn drives 
the vertical and the horizontal shaft shown over at the side 
against the wall of the car. The rollers driven from the 
horizontal countershaft grip the paper and draw it between 
them at the rate of 26-4in. per mile. The supply roller is 
driven by a pair of friction cones, also the receiving roller 
which receives the . The paper runs from the supply 
roller up through the table, under the pens, and then down 
again to the receiving roller. 

Compressed air is admitted through valves to clear the oil 
out of the fin. mains when necessary. Some trouble was at 
first experienced in getting all air out of these mains. Air vents 
are now provided at all high points, and these vents, together 
with the oil return pipes, now permit of the oil being con- 
tinuously circulated for a considerable length of time through 
the cylinders and the reservoir before starting, and: in this 
way all air is removed. the cylinders and pipes are 


freed of all air, the motions of the pistons and of the record- 
ing pens are as positive and definite as though the motions 
were transmitted by means of solid rods and levers. All the 
pistons and cylinders are ground toas perfect a fit as possible, 
the pistons being long and unpacked. The joint between 
piston and cylinder will stand, without leakage, a pressure 
much greater than that obtainable in operation. 

When the car is in use for track inspection it is raised, and 
blocks inserted in all the springs, so that it is rigid, and all 
motion of the car body relative to the wheels is prevented. 
This necessitates slow running, and for this work the car is 
run at speeds of from six to fifteen miles per hour. 

One man can attend to all of the mechanism without 
difficulty, as the valves and levers are so arranged that they 
can be easily controlled. From the charts containing the 
result of the inspection the superintendent can calculate the 
extent of the repair work, and send his men direct to the 
proper localities, as the points which need improvement are 
also recorded 


THE McINNES-DOBBIE INDICATOR. 


Few engineers use indicators without complaining. We 
have already directed attention to this matter. We do not 
now refer to the defects, or alleged defects, of it as an instru- 
ment of precision, but as to its unhandiness, and the difficul- 
ties of using it. We mention one or two points. It becomes 
so hot that it cannot be handled ; the drain hole is so arranged 
that scalding the hands and face of the operator or his 
assistant is very easily managed; the cone is apt to stick ; 
putting the paper on the drum is far from being a labour of 
love; hooking on the line does not promote good temper, 
although it is not to be denied that the use of an indicator 
on a fast-running engine in a hot cramped engine-room is 
calculated to develop Christian fortitude and the restraint of 
the temper. 

The indicator lik the one we illustrate has been desi 
to get over some of these objections. The cylinder is 
sheathed in a special vulcanite which will not crack, and, 
being a non-conductor, permits handling without burning. 
A small tube is fitted to the drain hole, and clip gear is used 
to hold the paper on the drum. All these things are 
meritorious. 


EXTERNAL SPRING AND PAPER ROLL INDICATOR 


We illustrate one of the most recent forms of this indicator, 
which deserves a somewhat detailed description. It is matter 
of common knowledge that the momentum of the moving 
parts tends to falsify the diagram, and to get over this diffi- 
culty they are made as light as may be in all modern indi- 
cators. There is reason, however, to believe that in securing 
lightness the pencil gear is made so weak that the instrument 
will not stand the rough work of the engine-room. The best 
way of overcoming this difficulty, hitherto adopted, has con- 
sisted in suppressing the parallel motion levers of the 
Richard’s indicators and securing the straight line motion of 
the pencil by a fixed slotted guide. To this thereis the 
objection, that friction will tend to retard the motion 
of the pencil and reduce the size of the diagram. In the 
McInnes-Dobbie indicator the same end is attained by 
making the travel of the piston small. The parallel motion 
is light, but is strong and suitable for everyday use. At the 
pencil point the travel of the piston is multiplied six times, 
which is more than in any other indicator. This enables 
large diagrams to be taken with a comparatively small piston 
travel and short spring, and tends to greater accuracy. e 
bearing surfaces of the motion links are broad, and the whole 
motion is designed to work in the one central plane, the 
pencil arm being hung directly over the piston-rod. 

The piston is of a novel design, being composed of two 
flanged discs turned with the rod itself from a solid piece of 
metal. This arrangement prevents sticking and reduces 
friction caused by the —— of grit, which can find room 
between the pieces. It is case-hardened and is not appre- 
ciably affected by high-pressure steam, and obviates the 
trouble caused by the ordinary shaped gun-metal piston 
bindixg through expansion. The paper drum clip consists 
of two hinged bars moving independently of each other, and 


springing into an overlapping catch or spring projecting from 
the By this means the are 


conveniently and quickly fixed to and removed from the 
drum, and in the event of the cards being wet there is no 
danger of their being torn. One form of the instrument is 
fitted with a drum for a continuous roll of paper for 
indicating at high speeds and in awkward positions, where it 
is difficult to fit single sheets for every diagram — 
The drum springs are of the spiral type, and are fitted with 
brass ends. These can be instantaneously adjusted to suit 
the speed of the engine. 

The recent adoption of high-pressure steam in this country 
and the growing employment of superheated steam abroad 
has brought into prominence the necessity of keeping the 
spring cool. In not a few cases the springs inside the 
indicator are exposed to a temperature of 600 deg., and it has 
been found practically impossible to make springs which will 
give correct results at 300 deg. and 600 deg. and intermediate 


INDICATOR PISTON 


temperatures. The use of steam with a temperature as high 
as 600 deg. is by no means confined to the Continent. There 
are engines in this country which have been running for con- 
siderable periods with steam superheated to this temperature. 
Unfortunately, the loss of strength in a spring does not appear 
to bear any definite relation to the temperature, and 600 deg. 
is not far from the heat at which the temper of the spring 
will be drawn. To overcome this objection in the indicator, 
which we illustrate the spring is fitted outside the cylinder 
in a way which will be understood in a moment from the 
engraving. Matters are so arranged that the spring, piston, 
and parallel motion, that by unscrewing two vulcanite-covered 
caps, can be withdrawn bodily from the cylinder for 
inspection, cleaning, adjustment, or the changing of the 
spring. 

The instrument is well made, and great care seems to be 
taken with the calibration of the springs. It is made by 
T. S. McInnes and Co., Clyde-place, Glasgow. 


ENGINEERING IN WALES.* 
By Sir W. H. Preece, President. 


Ir is difficult to realise the fact that at the commencement of 
the present century there was no continuous safe road through 
North Wales. Coaches and carriages had to be dismantled and 
carried over the hills on the backs of ponies. There was no pro- 
tected harbour on the coast, and probably a steam engine did not 
throb upon the ear within the boundaries of the Principality. 

When I left my native place, Carnarvon, in 1845, not a single 
mile of railway existed in the country, and such a thing as a dock 
was unknown on that side of the Principality. 

Now at the end of the century there are no finer roads in the 
world than those that penetrate the Snowdonian range. The bridges 
that span the Menai Straits were for a season the eighth wonder of 
the world. The railway development in South Wales is not to be 
excelled.anywhere, and nowhere in the world can be found such 
docks and harbours as those which have been constructed in the 
Bristol Channel, in Milford Haven, and at Holyhead. Glamorgan- 
shire vies with Lancashire and YorksMire in the busy hum of 
wheels and the roar of theiron rolls. The black cloud-capped 
shaft and the white fleecy wasteful steam pipe disfigure the land- 
scape as much here as anywhere, and its Ps slate, iron, copper, 
zinc, lead, granite, and lime are scattered over the face of the 
earth. Not satisfied with the water of their own water-bearing 
districts, great towns like Liverpool and Birmingham are tapping 
its pure watersheds. The great metropolis itself is casting thirsty 
looks at Wales’ supposed wasted streams. Wales has become the 
dumping ground of the engineer and a busy thriving centre of the 
labourer, the manufacturer, and the merchant, Great towns have 
sprung into existence in valleys where only the wild goat grazed, 
and hundreds of thousands of people are found where solitude 
reigned within our own memories. In no part of the world is 
greater industrial progress evident than in our beautiful country, 
and nowhere have greater fortunes been made. 

It is thus evident that Welshmen and Wales have been much 
associated with ‘‘ er By engineering I mean applied 
science—the application of the principle of energy ; the — 

wers of Nature—to supply the wants and add to the comforts, 

ealth, and happiness of man. 

Sir Hugh Myddleton, a native of Denbighshire, ata rg and 
constructed the New River, which has supplied London with water 
since the days of JamesI. It was finished on Michaelmas my 
1613. Sir Hugh was ruined, but he was created a baronet. 
king paid half the expenses. The seventy-two shares which in his 
day paid only £5 per share per annum now each secure £3000 per 
annum. 

Lewis Morris, the dfather of your first president, was a 
land surveyor, and held the oh Ear of collector of customs 
and salt duties at Holyhead. In 1737 the Admiralty appointed 
him to survey the coast of Wales, and his survey, which was pub- 
lished in 1748, the first-known publication under the authority of 
the Admiralty, is a most valuable and useful record of the com- 
plicated navigation of Carnarvon Bar and the Menai Straits 152 
years ago. He was a scientific engineer, and one of his inventions 
was called a ‘‘porcupine.” It was used to erode or disintegrate 
the surface of and sandbanks so that they might be easily 
removed and dispersed by the scour of the tide. A somewhat 
similar but infinitely superior machine has only recently been re- 
invented by Mr. W. H. Wheeler, and called an ‘ Eroder,” 

The Romans introduced the bridge into Wales. The Welsh 
word ‘‘pont” (gontus) indicates this fact. Welsh bridges are 
numerous, and in many cases sui generis. William Edwards, who 
was born in Glamorganshire in 1719, was a self-made genius, In 
1746 he undertook, without any engineering training, to build a 
bridge over the Taff. He did so, and it was much admired. It 
8 for two years and a-half, when it was completely carried 
away by a tremendous flood. He immediately commenced a new 
one of one arch having a oe of 140ft. The arch was complete, 
but the keystone was crushed out by the enormous pressure over 
the haunches, and the bridge was wrecked, Undaunted, Edwards 
immediately set to work with a new and original invention. B: 
means of three circular openings through the haunches of the arc’ 
he so reduced their weight and the pressure that the bridge was 
completed in 1755, and it remains to this day at Pontypridd a 
beautiful object, and a splendid monument of his patience afd 
perseverance, Thus our knowledge of engineering 2 cas was 
in the past acquired through disaster, ese principles were the 
lessons of failure. Modern practice is in reality only a survival of 
the fittest. Advancing knowledge and technical education have 


* An address delivered before the Union of Ancient Britons, Birming- 
ham, October 80th, 1900. : 
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bs) is now a faculty 
of all highest branch of scientific 


lication. 
“FPhe road from London through Shrewsbury to Wales has always 
been the pom highway to Dublin. Telford, the most eminent 
engineer of his day, was commissioned in 1818 by the then Govern- 
ment to perfect this road for mail-coach traffic to Holyhead. He 
made a new broad road from gt nieige 4 through the Valley of 
lien and the mountains of North Wales, crossing the Menai 
be a chain suspension bridge, and traversing Anglesey to 
Lae The Menai Bridge remains one of the 
‘in the world. It was finished in 1825, 
It is said that an ancient Welsh bard and seer predicted thus :— 
I'll rise and dress myself in Mona's Isle, 
Then in Caerleon to breakfast stay awhile ; 
In Erin’s land my noontide meal I'll eat, 
Return and sup by Mona’s fire of peat. 

When railways commenced their rapid and irresistible progress, 
Chester became an important centre, and the inevitable route for 
Ireland. The Chester and Holyhead line was constructed, and 
the Conway River or pce, Coe Menai Straits were crossed by 
Robert Stevenson by a new kind of bridge. The Britannia Tubular 


ted such teaching to history. 
our Universities, and 


Bridge was fifty years ago considered the most wonderful- 


engineering structure in the world. It crosses the Straits about 
a mile southward of Telford’s Bridge. A rock in the centre of the 
channel—the Britannia Rock—formed a convenient foundation for 
the centre pier or tower, 230ft. above high water, supporting the 
centres of two continuous tubes or hollow girders, through which 
the trains pass, strong enough to bear their own weight and any 
—_ laden trains passing through them. Two other towers, 

90ft. high, one on each shore, ——— the ends of the sea 
and the shore tubes. The lifting of the four sea tubes into their 
final position from the water level by hydraulic power created an 
immense sensation, The shore tubes were built on scaffoldi: 
in stu. ‘The first locomotive h early in March, an 
the line was opened for traffic in October, 1850. We are to-day 
its 

e engineering of les is princi devoted to the utilisation 

of its minerals won from the Sonele yd earth. 
; The principal minerals extracted in the year 1899 were as 


lows 
Mineral. North Wales. South Wales. 
Tons. Tons. 
Coal... 2,900,000 . 28,628,767 
Fire-clay 
Copper ore .. 1,617 . 
Zine ore 13,980 . 
Lead ore 15,489 . 983 
Ironstone 6,969 
— rocks 497,157 246,330 
470,269 5,600 


processes. 

The total number of persons employed in mines and quarries in 
the United Kingdom is 862,161, of whom in Wales there are 
employed in raising :— 

Such numbers of persons cannot be employed in dangerous 
operations without accident. 

The fatal accidents were in 1899.:— 

Killed. Injured. 
Collieries . 180 -- 529 
Mines .. ll 212 
Quarries .. 22 352 
Total 1098 


The death-rate, that is the number of persons per thousand who 

died from these accidents, was :— 
Collieries 

The principal causes of these calamities are personal ignorance 
or carelessness, and are remediable, but there are many of them 
inherent to all such risky occupations. Regulations and super- 
vision by the adoption of all possible precautions can only uce 
them to a minimum. 

The accidents which occurred in 1899 have been classified. Of 
every 100 accidents there were :— 


1-85 
1-04 


On the surface . 12-5 
Underground . 26-5 
These were due to naked lights, unprotected machinery, un- 
systematic timbering, bad explosives and fuses, projection of 


stones in blasting, imperfect working arrangements, improper 
Parliament has done its duty very thoroughly in passing measures 
to remedy these evils. The principal Acts in force are :—(1) The 
Coal Mines Regulation Act of 1896; (2) the Metalliferous Mines 
lation Act ; (3) the Quarries Act of 1894. 
 Home-office is the department responsible for seeing these 
Acts carried out. The country is divided into several districts, 
over each of which an inspector is appointed. North Wales is one 
district, and South Wales another. me of these inspectors are 
re distinguished men. To one of them, Dr. Le Neve Foster, 
F.R.S., I am indebted for much of the information I have given 
you. 
The inspector not only inspects mines, but he inquires into eve 
accident. His reports tend to assimilate the paws aa of wackden 
everywhere, and those who read these reports have their attention 
called to serious defects, In France, where central government is 
supposed to be paramount, there is an admirable association of 
private manufacturers voluntarily constituted for the prevention 
of accidents, Itis doing great service. Such an association would 
be of great value in this country. Insurance companies do a great 
deal to check fires, boiler explosions, and machinery accidents. 
The Government can bon suggest cures after the mischief has been 
done. It can order vise, but it cannot specify the best 
modes of doing work, and of removing dangerous practices, It 
cannot enforce systematic timbering in mines, or the use of auto- 
matic machinery, such as the lubrication of engines, coupling up 
railway coaches, or the feeding and discharging of bricks. In 
America mutilated hands and fingers are scarcely known in brick- 
making factories, while in the United Kingdom they are frequent. 
Voluntary associations could do what the Government cannot do, 
The influence of legislation and inspection in this country 
however, very valuable. The total accident deaths in mines an 
quarries for the whole country per annum was, for— 


Death-rate, 
10 years ending 1882 ... , 1129 2-24 
1082, . 181 


This means that 218 lives are saved ev ear by legislative 
action. It is still too t. ey pion do poke. things 
abroad better than we do them in land. They have intro- 
duced in their coal mines systematic a and in those at 


Courritres temporary iron supports acting as shields, 
roofs during the ten years 1890-99 
was, for— 
It is unfortunate that we must so often go abroad for wisdom, 


and common sense. The deaths from falls of ground in 


1598 were 456. If the Courritres plan could be adopted univer- 
sally this number would fall to i; 365 lives could be saved 


annually, 

Igneous rocks.—Granite is largely quarried in Wales. The 
——— quarries are at Penmaenmawr and at Trevor on the 

ivals, It is used for setts for street and tramway paving. It is 
also broken up and crushed for road-making, for gravel for mn 
paths, and ially for the ballasting of railways. The London 
and North- Railway uses nothing else. Its great merit is its 
freedom from dust. The Rock at Penmaenmawr is blasted in the 
usual way by gunpowder, dynamite, or other approved explosive. 
The débris passes through two Blake’s ‘‘crackers,” which crush it 
These pieces then pass through a series 
of rolling mills, having a graduated increasing number of teeth on 
the circumference. A, riddle sifts these crushings into broker. 
material of 2in., 14in., lin., pin., tin. pieces, and sand, which are 
distributed by the railway. the Rivals paving setts alone are 
made. They cannot be dressed by machinery, but are made 
entirely by hand. They are distributed by sea. The rapid growth 
of ‘Yr Eifi” granite quarries is marvellous. A little hamlet of 
twelve cottages has grown into a thriving town of 2000 people. 
The most beautiful mountain in the world been deeply cached 
by seven galleries or banks = 100ft., one above the other, 
and about 1000ft. long. The granite has a very high reputa- 
tion, because it is very hard and does not get slippery for horses. 
There is a great demand for it, owing to the rapid growth of 
electric trams all over the country. The difficulty in meeting the 
demand is not stone, but men. There are no skilled men to be 
had, and those who are skilled are often wheedled away to assist 
speculators who form companies to open worthless quarries. 

The peculiarity of the Mr. Farren’s quarry is the big blasts he 
has inaugurated. In June last I saw 62,000 tons of rock blown 
down, A heading was driven 50ft. into the mountain, and then a 
gallery excavated to the left and right 45ft. long, and chambers 
made at each end, into which tons of gunpowder were 
er with every possible precaution, The gallery was then 

locked up with débris, plugged with clay, and cemented. Each 
chamber had three fuses, and when all was ready and everybody 

laced in safety these fuses were fired by electricity. The low 
internal sound of the explosion, the heaving of the ground of the 
mountain as though shaken by an earthquake, the bulging out of 
the face of the rock and its disin tion and subsidence into 
stone blocks with a roar ten thousand times greater than that of 
the wildest wave upon a shingle beach, were most impressive. 

Dust is a serious detriment to health; it is very much the 
accompaniment of mining slate and granite, especially in boring 
operations. It floats in the air, is inhaled and injures the lungs. 

ater checks it. In France they have introduced a quick-working 
electric percussion boring drill, which admits water under pressure 
near the point of the drill into the hole as it is being bored out ; 
this is not only healthier, but much quicker in action. Limestone 

uarries and the production of lime is a busy industry in Wales. 
ose who travel over the Chester and Holyhead Railway cannot 
fail to have seen the extensive works at Llandulas and Llysfaen, 
near Colwyn Bay. Much artificial stone is now made in Wales with 
small stones and crushings ; they are screened, mixed with Port- 
land cement and other ingredients, formed into slabs, and used 
for paving the footways in large cities. 

Slate.—Slate was originally clay ; by heat and great pressure it 
b very t. It readily splits into thin plates, and is 
much used for mantelpieces, gravestones, billiard tables, school 
tablets, electrical switchboards, roofing, and many other purposes. 
It is usually worked in open quarries, but these quarries are 

radually getting deeper and deeper, and in some places are 

ming mines, The men drill holes in the face of the rock, 
charge them with gunpowder or some better explosive mixture, 
and when ready, discharge them by fuse or electricity. After the 
blast the detached rock is removed to sheltered cells, where the 
skilled men split and dress them into shapes and sizes. The intro- 
— of machinery is the of slates. 
merica is leading the way. e peculiarity of the slate winning 
in Festiniog by the Messrs. Greaves, in their Lechwedd Quarry, is 
that the process of underground mining has beenintroduced. The 
excavations take the form of huge chambers, 200ft. long, 50ft. wide, 
and 150ft. high, approached by tunnels and galleries. The water 
power in the district is being utilised to generate electricity which 
supplies current to motors in the mines for pumping, transporta- 
tion of material, and lighting the galleries. The success of the 
Lechwedd Quarry has led to the formation of a local company to 
use the abundant waterfalls near there, so as to supply electricity 
to those who want it. It is at work, and with success, for it 
is increasing its plant. The slates are conveyed by the cele- 
brated toy railway, 2ft. gauge, to Portmadoc, where abant 120,000 
tons are shipped away annually to foreign parts, The railways 
distribute most of the home supply. 

Electricity is also similarly obtained and used in Frongoch Mine, 
in Cardiganshire, where zinc and lead ore are won. They utilise a 
waterfall 14 mile away. The energy is used for pumping, wind- 
ing, crushing, washing, and dressing theore. I should like British 
manufacturers to note that the company who did this work was 
Belgian, the manager of the mine is Italian, theelectrical machinery 


Coal.—In the winning of coal there are ont 
novel engineering processes. -Mines are either fiery or non-fiery ; 
they are also hard and soft in their texture. Each class requires 
different kinds of p dure and methods of mining ; the pillar- 
and-stall, or stoop-and-room system, as it is cailed in Scotland, is 
the favourite in one part of the country, and the long wall or 
extended face working in others, especially in South Wales. 
Sometimes both systems are found in the same pit, depending 
upon the character of the seams. The engineering operations 
involve—{1) excavating, (2) pumping, (3) dip-draining, (4) havl- 
ing—traction—winding, (5) coal undercutting, (6) drilling—rotary 
—percussion for hard rock, (7) ventilating, (8) illumination. In 
no industry has electricity come in as such a useful handmaid. 

For all external work, such as illumination, winding and haulage, 
it has become very general, though for internal working, i 
in fiery mines, the tendency to produce sparks has given it a bad 
name, and though absolutely sparkless motors are in the market, 
they are regarded with disfavour because the early prejudice 
against the dangerous nature of the electric current has taken too 
deep a root to eradicated in this generation. There has not 
been much done in Wales in applying electricity at collieries ex- 
cepting in pumping the upper seams where there is no liability to 
fire-damp, and where there is generally more water than in the 
lower steam-coal seams. It is very much used, and it is the most 
efficient of all forms of power for this purpose. 

Compressed air is more used for internal work. It is not dan- 
gerous, and it supplies what is wanted down below, viz., air. 

Electricity is very penny wtet for illumination at the pit 
bottom and in safe galleries. e danger of the electric current 
is much exaggerated, and in all intake galleries it is absolutely 
secure. It has also been tried, but not with much success, for 
safety lamps, for the true secondary battery for such purposes has 
not yet been discovered. There is no more efficient form of © 
haulage under ground. In one colliery that I know it has saved 
fifty horses, The hauling machine is an electric motor planted 
somewhere near the intake, but the actual hauling is done by an 
endless wire rope. 

Works.—South Wales is covered with works of various kinds. 
The Dowlais Works at Cardiff are celebrated for their size, and the 
copper works at Swansea are known all over the world. In 
Glamorganshire alone there are :— 


Iron and steel works .. . & 

” - & 
Copper and silver ,, 
Chemical 
Fuel 13 


Ihave no statistics for North Wales, but Flintshire and Denbigh- 
shire, owing to their coalfields, are very busy and well studded with 
similar kinds of works. 

Docks.—The commercial distribution of such a vast mass of 
mineral wealth over the earth needs many ships. The mineral 
valleys run at right angles to the coast. The remarkable tides in 
the Bristol Channel require special harbours and docks. Nowhere 
in the world are seen such docks as at Newport, Cardiff, Penarth, 
Barry, Port Talbot, and Swansea. The following table illustrates 
their extent and value :— 


Ex,orts and Imports, &c., at the following Docks. 


No. of Total 
vessels. imports. 
Tons. Tons. Tons, 
Swansea. | 
1879 .. 4895 774,521 1,158,711 470,777 1,629,488 
1889 .. 4741 1,308, 2,096,428 696,789 2,793,217 
1899 .. 5092 2,019,059 3,140,363 816,300 3,956,663 
Cardiff. 
1879 .. $486 2,694,510 4,618,225 $31,730 5,449,955 
1889 .. 9520 4,441,741 8,161,588 1,538,930 9,700,518 
1899 .. 9158 4,656,478 8,945,237 2,030,502 10,975,739 
Penarth. 
1889 .. 3906 1,512,187 2,787,001 70,650 2,857,651 
1899 3262 1,738,650 3,369,628 101,565 3,471,193 
1889 .. 598 567,958 1,091,657 14,745 1,106,402 
1899 3270 8,742.356 7,237,264 152,053 7,489,317 


All these docks are fitted up with the highest class and most 
modern hydraulic coal tips and machinery. All the gates, caissons, 
bridges, capstans, and cranes are worked by water under very high 
pressure. Electricity is used for illumination, but it has not yet been 
much used for motive power in hauling and lifting. Asone instance 
of what can be done, it is recorded that at the Barry Docks, in one 
tide, a ship entered, was loaded with 1900 tons of coal, and was 
out to sea again. In 1839, when the Bute Docks were opened, 
56,000 tons of coal were shipped at Cardiff from the Single 
Colliery opened inthe Rhondda Valley. The coal was taken down 
to the sea in In 1899 10,000,000 tons were shipped at 
Cardiff alone, while all the other docks had their fair share, as the 
table above will show. 


Bute Docks, Cardiff.—Statement Showing the Trade and Registered Tonnage of the Bute Docks in the Undermentioned Years. 


Exports. 
| Iron and steel 
| i General 
Years. Cval and coke. Patent fuel. | ork, | merchandise. Total exports. 
1855 .. 879,006 | 1,084,536 | _ 117,230 10,014 1,211,780 
1875 .. 1,870,718 2,774,958 121,651 116,510 58,184 3,071,303 
1899 .. 4,656,478 8,279,005 | 435,278 103,707 127,247 8,945,237 
IMPORTS 
Total imports 
Years. Iron ore. \ Pitwood. (Grain and flour. Total imports. | 
| | 
1839... 40 40 | 43 8,282 
{ | Included | \ i | 
1855.. 43,791 8,935 17,506 14,823) | in general | 112,088 1,323,868 
j merchandise, | J 
1875. 187,401 4,852 72,049 125,617 ditto 174,535 | 504,404 8,635,757 
1390.. 825,548 20,540 155,014 500,593 228,612 201, 268 2,020,502 10,975,720 
was made in Germany—A. E. G.—the winding drums were bought ;  Curdi#’.—Cardiff at the commencement of this century was a 
in France, and the turbines came from Switzerland. This may be | little town of about 2000 inhabitants. In 1861 it reach - 32,94, 
is now 


a good fact for the Free Trader, but it speaks little for the energy 
and enterprise of the British manufacturers who have been suffer- 
ing from a surfeit of orders and an exuberance of wealth, The 
French have made a distinct advance in slate mining in the 
Pyrenees, There, like in Merionethshire, they work by | 
chambers, but the undercutting is done by wire saws, like marble 
is obtained in great blocks, e quantity of rubbish is very con- 
siderably reduced, much more of the rock is utilised, the workings 
are much safer, and the cost of production is said to be much less, 
Electricity for motive purposes, replacing the hand winches or 
derricks for dragging and lifting heavy pieces of rock, is very 
largely used in other countries with increased safety and gain, 
but we are following well in Wales and maintaining very satis: 
factorily the of this industry, 


and in 1900 it is estimated to have reached 155,000. 


nine, to 
thirty-eight, and the East Dock as weil as the Roath Basin had 
been completed and all were wry es work, Since 1875 another 
dock has been added—the Roath k—which has been equipped 


with the Lewis-Hunter patent coaling crane and a number of 
movable hoists and cranes for imports and exports, the coaling 


| 
| 
It is evident that such a large output of material must employ a . 
large number of persons and involve many interesting engineering i 
the third port in Great Britain and the coalopolis of the on 
Previous to the year 1855 there was one dock only, viz., the West 
Dock, constructed by the second Marquess of Bute, the Act for 
which was obtained in the year of my birth—1834—and it was 
| opened in 1839. In July, 1855, the trustees of the Marquess of 
| Bute opened a portion of a new dock, called the East Dock, and , 
| the number of coal tips in the port was increased from seven to 


504 


THE ENGINEER 


Nov. 16, 1900 


cranes and hoists numbering 56. The present docks cover 111 
acres, 

The Lewis-Hunter crane not only secures great despatch in load- 
ing, but it reduces the breakage of coal to a minimum. It was 
brought in 1887. It deals especially with e cargoes. Four 
cranes, each handling 293 tons per hour, or 1172 tons in all, can 
simultaneously and uniformly load a ship on a level keel. These 
cranes are movable and adjustable, plumbing the ship’s hatchways 
and the coaling pits at will, clearing the rigging and funnels, The 
breakage is by the having cone valves 
opened only when the bottom of the box is within 18in. of the top 
of the coal. Each wagon on being brought to the ship’s side, 
carrying 10 tons of coal, is completely tipped into the carrying box 
by hydraulic cranes. The old system was to tip the coal into a 
shoot with a fall of 4ft., which rolled down 24ft. and then fell 20ft. 
to 30ft., breaking the coal terribly, and allowing gases to escape. 
The s.s. Iran took in 9213 tons of coal in 264 hours. The 

‘o of coal taken out by one vessel amounted to between 11,000 
and 12,000 tons, 

Like all modern up-to-date docks, hydraulic power has been 
introduced for working heavy machinery and electric power for 
illumination and some of the lighter work. There are now 84 
hydraulic cranes, and one huge crane lifting 70 tons with a radius 
of 50ft. to a height of 50ft., supplied by Tannet- Walker, of Leeds. 
Fifty-two arc lamps turn night into day. The statistics of the 
growth of the imports and exports since the docks were first 
opened in 1839 are astonishing even to a Birmingham audience, 
Ln ag witnesses of marvellous advances in prosperity and 
wealth. 

Raiiways.—Itis impossible tosay muchof therailways. They follow 
business, Neither river norrock, mountainnor valley, waternorearth, 
deter theengineer. The pickand shovel are heard wherever trade and 
commerce demand that the iron horse must His motive power 
is money alone, and his retarding force legislation. It is well that 
a brake can be applied to the active and irrepressible energy of the 
company promoter. The searching inquiry of Parliamentary Com- 
mittees is a wholesome check to his de; tions. At Festiniog a 
‘‘toy” railway of 2ft. gauge carries the slate to Portmadoc, at 
Rhyddu and Tryfan a similar railway brings slate and ore to Dinas 
and Carnarvon. 

Canals,—Canals have not flourished much in Wales. e 
mountainous character of the country is against them. e 
Glamorganshire Canal, opened in 1794, was ed as a triumph 
of engineering. Its length was only 25 miles. Its head 
at Merthyr was 563ft. above its terminal, the sea lock at Cardiff, 
but in this short course it had fifty locks. It was, however, good 
enough to bring down to the sea the output of the solitary colliery 
in the district. The Ellesmere Canal, opened in 1801, was an 
English project. It connected together the Dee, Severn, and 
Mersey, and was 112 miles long. It gave an outlet to the sea for 
the North Welsh coalfield, and traversed a considerable portion of 
Wales. There is a beautiful aqueduct crossing the Ceriog Valley 
near Chirk, and another longer and better-known one, called Pont- 
y-Cyssylltau, crossing the Dee in the Vale of Llangollen. These 
two navigable aqueducts were characterised by a writer in 1803 as 
‘‘among the boldest efforts of human invention in modern times,” 
and Sir Walter Scott called the Dee aqueduct ‘‘ the most impres- 
sive work of art he had ever seen.” The remains of ancient 
aqueducts to convey water to Rome and to other cities are abun- 
dant, but with modern appliances they were unnecessary. Aque- 
ducts for navigation and the conveyance of produce were, however, 
unknown until Telford showed how to cross a deep valley without 
locks and on the level. 

Conclusion.—The engineer controls Nature, uses her produce, and 
directs her operations at his will. The growth of our profession 
has followed the growth of our industries, and the business itself has 
become the most learned of alloccupations. Your new university, like 
other universities, has established a faculty of engineering. Our 
youths are seeking employment in a growing business. The 
supply exceeds the demand. To attain their object, these must 
not neglect those schools of education which are now at their 
doors, The battle is not to the strong nor the race to the swift, 
but the victory in trade, in business, and in works is to the best 
educated, the most intelligent, and the best trained, both mentally 
and manually. This applies not alone to individuals but to nations. 
The United Kingdom will go to the wall if she neglects her educa- 
tion, Iam happy tosay that I believe that in this respect Wales is 
ahead of England. Anyway, we have no reason to be ashamed of 
our past, nor need we fear much ourfuture. To know the cause of 
our weakness is the sure road to remedy the defect. This know- 
ledge we have acquired. The schoolmaster is now at home. 


THE Society oF MopEL ENGINEERS.—The annual general meeting 
of this Society was held in the Memorial Hall, Farringdon-street, 
E.C., on Thursday, November 8th, at 7 p.m., about sixty members 
being present. The conversazione of the Society will be held on 
Saturday, December Ist. 


T-SQUARE CLUB,—This club has been established for architects, 
artists, engineers, and surveyors, and to students in these pro- 
fessions. The object of the club is to promote friendly intercourse 
between the members by giving a series of smoking concerts, which 
will be held in the Foyer of the Covent Garden Theatre. The 
Frere concert will be held on Wednesday, November 21st, when 
the chair will be taken by Mr. W. Emerson, President of the 
R.L.B.A. Over 135 members have already joined the club. Full 
sang of the club may be obtained from the Hon. Secretary, T. 

ilson-Aldwincle, ‘‘ Saratoga,” Dacres-road, Forest Hill, 8.E. 

Correr.—British engineers will probably be gainers by the 
influence upon American trade of the Presidential election. The 
business revival in that country appears to have extended to the 
demand for copper, and production has consequently been 
improved. With more copper available, prices during the coming 
winter should be somewhat easier, alike in the States, on the 
European Continent, and in Great Britain. If so, British 
engineers might be able to exclaim in the quaint words of Shake- 
—— ‘For this relief much thanks.” ports are good as to 
the continued outputs of the most productive copper ore mine in 
the world, name % the famous Anaconda mine, in the mining 
district of Butte, Montana, U.S.A., a region of which it is not too 
much to say that for seven years past it has surprised the world 
by the enormous quantities of copper ore that it has put upon the 
market. The Anaconda mine itself is producing annually at the 
present time more than 11 per cent, of the world’s output, and 
the other mines in that district produce about as much as it does. 


Calculating the world’s yearly copper output at somewhat over- 


424,000 tons, the United States continues to produce about 55 per 
cent.; and, judging fram the output of all available sources of 
supply so far this year, the American proportion will be even 
larger for the completed year 1900, Spainand Portugal contribute 
about 12 per cent. British copper users may also be reminded that 
second and third places in the United States copper-producing 
regions are taken respectively by the mining regions of Arizona 
and of Lake Superior. With regard to the Lake Superior region, 
the Calumet and Hecla deposit alone furnished in a recent year 
more than one-tenth of the world’s output. That the tame 
Superior region has been the scene of some marvellous achieve- 
ments in mining engineering is well known to the profession, and 
it is satisfactory therefore to believe that further orders for British 
machinery for use in that district during the next few years may 
be looked forward to with a fair amount of confidence. . At 
some of the mines there copper is being raised to-day from 
a depth of 6000ft. from the surface, and no expense is spared to 
counterbalance increased depth by improved i . Some of 
these undertakings employ machinery aggregating 50,000 horse- 
power, and are asserted to consume 1000 tons of coal daily. The 
6000ft. shaft is at the well-known Tamarack mine. 


AMERICAN-ENGINEERING NEWS. 
(From our own Correspondent.) 

High-pressures for killing bacteria.—At the West Virginia i- 
Experiment Station, Mr. Hite, the chemist in 
conducted interesting experiments as to the ibility of sterilis- 
ing liquids by subjecting them to pressures high enough to kill the 
bacteria. Ik subjected to pressures of 70 to 100 tons per 
square inch kept sweet from twenty-four to sixty hours | 
than untreated milk, while pressures of 90 tons maintained for 
an hour, delayed the souring from four to six days. Even at such 
pressures, however, complete sterilisation was never effected, 
in many cases the milk developed peculiar odours and tastes, 
indicating that some species of bacteria were killed while others 
were not. The possibility of killing disease germs in this way was 
also tested, by submitting milk inoculated’ with the germs to the 
enormous pressures noted, but the subsequent microscopic ex- 
aminations showed that some of the germs invariably survived. 
It is possible, however, that some practical results in keeping milk, 
meat, and other perishable articles good for a longer period 
is normally the case, may be developed by these experiments. 
The pressure cylinders were generally made from one piece of tool 
steel, though some were built up of concentric pieces shrunk upon 
one another. The milk, water, or other liquid was placed in a 
leaden tube, covered with a leaden cover or lid, and set within 
the cylinder, to which it fitted tightly. A steel piston was then 
inserted, and the cylinder put on the bed-plate pe bcs os 
hydraulic press, whose ram entered the cylinder and upon 
the steel piston. The actual ures obtained ranged from 
100,000 Ib. to 200,000 Ib. with lin. cylinders, and 300,0001b. to 
400,000 lb. for fin. cylinders. Under pressures of 65,000 lb. per 
square inch, water was compressed more than 10 per cent., and 
alcohol 15 per cent. The cylinders were 7in. long, and din. outside 


ter. 
Tron and steel trade of the United States.—A recent uatt on 
the iron and steel industries of the United States, issued by the 
United States Burea of Statistic, shows that that country in 1899 
produced 30 per cent of she world’s ore, or 24,000,000 tons out of 
total of 85,000,000 tons, in round numbers. This quantity is 
somewdat less than the combined ore output of both Great Britain 
acd Germany, including Luxemburg, which produced ew 
17 per cent. and 21 per cent of the world’s ore supply. is fact 
must be taken in connection with coal production, on which the 
iron industry depends ; the United States produces 32 per cent. of 
the world’s output, while Great Biitain produces 30 per cent. and 
Germany 19 per cent. Whiie the Dortmund, Germany, furnaces 
have to go to nothern Sweden for their iron ores, anc tne furnaces 
of Cleveland, England, get their ores from northern aud southern 
Spain, the United States is far freer to locate iron and steel indus- 
tries with direct regard to the conditions of maximum economy in 
the accumniation of raw materials and the distribution of the 
finished products. Therefore, as coke has displaced coal, the ten- 
dency the world over is for the furnace to leave the colliery and 
move toward the ore mines. Hence the iron and steel industries 
of the United States are greatly being drawn around the southern 
shores of Lake Erie, within access of the vast ore deposits of 
the Lake Superior mines. preponderance of this single 
source of ore production is apparent from the fact that the e 
Superior region furnished 73 per cent. of the 25,000,000 tons of 
ore consumed by our furnaces in 1869, while the southern states 
furnished 19 per cent. and the eastern states but 8 per cent. One 
of the most wonderful developments in modern trade is that of the 
ore-handling facilities from the Lake Superior mines to the furnaces 
of Chicago and Pennsylvanin. Among the world’s great pig iron 
—— the United first attained the leadership in 1890, but in 

894 lost it to Great Britain again, only, however, for the time 


being. In 1895 the United States finally outranked the United 
Kingdom. In 1899 the five great pig iron producers were in the 
following order of importance :— 
Countries. Tons. 
United States 18,623,703 
Great Britain 9,305,319 
Germany 8,142017 


The United States produces almost 40 per cent. of the world’s steel 
output, while Great Britain produces 184 per cent. and Germany 
21 percent. No other nation converts so much of its pig iron 
into steel as the United States. Of the world’s pig iron output, 
40,000,000 tons, 70 per cent. is made into steel; whereas America 
converts 77 per cent. of its pig iron tonnage into steel, amounting 
10,636,858 tons, out of the world’s total output of 27,110,000 tons. 
The United States is the foremost steel-consuming country in the 
world, a single city having consumed 125,000 tons ina year for 
building purposes alone, and one railway wagon company having 

uired 400,000 tons of steel to meet its yearly contracts. In 
1879 about one-third of the pig iron was made into rails, but since 
that date steel rails have ceased to be the chief form of steel pro- 
duction, the proportion in 1898 being but one-sixth of the whole. 
The consumption of stecl per capita for non-rail uses in 1879 was 
75°41b.; in 1889, 213-2 1b.; in 1898, 276°21b., showing how other 
than rail uses of steel have developed in twenty years. In regard 
to the iron and steel trade with foreign countries, within the last 
five years the United States has changed from an importing to an 
exporting nation. In 1880 it imported five times as much in value 
as it exported of iron and steel —— Now it exports six 
times the value of its iron and steel imports. 

Test of a belt ply very common form of belt pulley, used 
specially for high speeds, has a cast iron spider with a rim built 
up of wooden strips. A pulley of this kind was recently built for 
driving electrical plant, the regular speed at which it was to run 
being 9000ft. per minute. The pulley was 46}in. diameter and 
16in. wide on the face, and was fitted toa 4in. shaft. The pur- 
chasers required that it should be tested to its service , but 
the manufacturers ran it up to 10,000ft. per minute. hen the 
order was received, the manufacturers conceived the idea of testi 
a similar pulley to destruction, in order to see what are the - 
bilities of this style of construction. A wheel identical with the 
one made to order was therefore made, using the same lot of wood 
for the rim, moulding the spider on the same day, and casting it 
from the same ladle. This was fitted to a mandril having a 16in. 
wooden pulley belted to a 60in. wooden pulley on a countershaft. 
A l4in. pulley on this shaft was belted to a 60in. pulley on the 
live shaft, which shaft was driven by a rope-transmission gear 
from the engine jack shaft. The test pulley was carefully enclosed 
with planking to prevent accident in case it burst. e engine 
was gradually speeded up to its maximum speed, giving the test 
pulley a theoretical speed of 2571 revolutions per minute. The 
counter on the mandril, however, showed a loss of 5 per cent. 
in the transmission. The actual speed was 28,889ft. per minute, 
or a fraction less than 54 miles per minute as the s of the 
rim. This was not enough to burst the pulley, and after the test 
the wheel showed no sign of weakness or failure. These pulleys 
are free from internal strain, and are specially adapted to drivi 
high-speed shafting or machines that are subject to violent an 
intermittent shocks or blows, their effect being absorbed within 
the structure of the wheel without injury. 


Practica, Lectures oN Patent Law.—A course of four lec- 
tures will be delivered. by Professor John Cutler, M.A., Q.C., on 
Fridays, November 16th, 23rd, and 30th, and December 7th, 1900, 
at 5 p.m, at King’s College. The subjects will be: ‘‘ What can be 
Patented Provisional Protection ;” a Specifica- 
tion;” ‘Novelty;” ‘Prior Use and Prior Publication ;” 


‘< Licences ;” ‘* Compulsory Licences ;” ‘‘ Revocation of Patents ;” 
** Prolongation of Patents;” ‘‘ Infri 
Patentee ;” ‘* Legal Procedure ;” ad 


ement ;” ‘‘ Threats by a 
is for Patentees.” 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THERE isa more hopeful feeling in the Midland iron trade this 
week. The works are better off for employment than recently, 
and it seemed to be the general opinion on ‘Change in Birming- 
ham this—Thursday—afternoon, that the better reports from 
America and Germany ing their home trades would tend to 
reduce the competition with British iron and steel productions. A 
fair amount of business was done this afternoon in s 

of pig iron at prices 12s, 6d. to 15s. below the top rates of May 
last. Staffordshire cinder forge Pig is now obtainable at 60s. to 
62s. 6d.; part-mine, 62s. 6d. to ; best all-mine, 90s. to 95s.; 
foundry, 100s.; and cold blast, 120s. Northamptons are quoted 
60s. to 62s. 6d., and Derbyshires 61s, to 63s. 6d. Top prices were 
touched early in April, and-commenced to fall in the middle of 


May. 

in the manufactured iron trade a feature of the position is the 
manner in which several of the sheet firms are adopting spevial 
hydraulic machinery for flattening purposes, instead of either 
rolling or hand hammering. ‘Taking the buckle out in this first- 
named manner has become increasingly popular of late, and 
machinery is now available which has been recently improved to 
such an extent that iron and steel ship plates can also be dealt 
with successfully in this manner. The method lends itself to com- 
plete ation of strain, and is quicker and more effective than 
the older treatment, whilst there are said to be no bad results from 
crystallisation or other effects. Marked bars were quoted this 
afternoon £10 10s.; Earl Dudley’s Round Oak brand, £11 2s. 6d.; 
second grade, £9 15s.; common unmarked, £8 10s. to £8 15s.; 
sheets, singles, £9 2s. 6d. to £9 7s. 6d.; doubles, £9 5s. to £9 10s.; 
trebles, £9 17s. 6d. to £10 2s. 6d.; and galvanised corrugated sheets 
of 24 gauge, f.o.b. Liverpool, £12 10s. to £13. Forhoopiron £9 to 
£9 10s, is asked, nail rod and rivet iron is £9 5s. to £9 15s., and 
gas strip, £8 10s. to £9. 

In the steel trade the running out of old contracts has induced 
some firms to take renewals at rather easier prices than before, 
especially as some of their customers had been meanwhile — 
to foreign blandishments. Present steel prices are about as 
follows :—Bessemer billets, £6 2s. 6d. to £6 10s.; Siemens, 
£6 7s. 6d. to £6 15s.; mild steel bars, £8 5s. to £8 15s.; plates, 
£8 to £8 10s.; girders, £8 to £8 5s. . 

The spade and shovel-making industry of the Midlands, of which 
Stourbridge is the chief seat, has not for many years past been 
visited by a more unfortunate fire than that which occurred on 
Monday at the spade and shovel works of Messrs. Nash and Sons, 
Wollaston Mills, Stourbridge. The damage amounts to at least 
£10,600, and probably exceeds that sum by several thousands. 
The property is insured. There are about 300 men and youths 
employed at the works. It is surmised that a match thrown down 
thoughtlessly may have caused the fire. 

Advices received this week by engineers in this district from New 
York comment upon the manner in which particulars of British 
contracts open are promptly published by the United States trade 
journals, with the result that American manufacturers are able to 
enter into competition almost as promptly as British engineers 
themselves. Summarising the work which has been secured lately 
by American engineers in Great Britain, these advices point out that 
New York firms have secured contracts for the construction of an 
electric tramway in Glasgow; for steam pipes and condensers in 
connection with the electric lighting plant in Worthing; for a 
water-tube boiler in Watford ; while tenders have recently been 
forwarded for a refuse destructor, with boilers, &c., in Grimsby ; 
for boilers, pumps, &c., in connection with waterworks extension 
in Cowes ; for boilers, pumps, and numerous accessories in connec- 
tion with an extension of the municipal electric lighting system in 
Belfast, and for work of a more or less similar character to that 
mentioned in these examples in Lincoln, Glossop, Henley, and 
London. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—Judging from the reports I receive from represen- 
tatives of the leading engineering firms in this district, and the 
returns issued by the prs “apap. trade union organisations, 
although there is undoubtedly a slacking off as regards new work, 
there is nothing like the depression which has come over the iron 
trade. As I have previously intimated, activity is still well main- 
tained in most branches, the textile machine-making trades being 
the only section that has fallen into any serious quietude. Machine R: 
tool makers are not booking any very great weight of new orders, 
but the principal firms have stillin prospectafairamount. Boiler- 
makers, who ashort time back were getting slack, report an improve- 
ment in their position, and the electrical engineering and locomotive- 
building trades are likely to be under extreme pressure for a long 
time ahead, a significant indication of which is that some of the prin- 
cipal locomotive builders are already unable to accept further 
orders for anything like wong delivery, and a serious delay in the 
opening of the Manchester electric tramway system is threatened 
by the backward condition of the requisite electrical power plant, 
notwithstanding the most strenuous efforts are being made to push 
forward its completion. Be 

The returns for the past month issued by the trade union societies 
show a continued very small proportion of unemployed members, 
The Steam ine Makers’ Society has about 4 per cent. of the 
total membership, and practically “nil” 1 y on donation, 
whilst in the Machine Workers’ Association there are 1 per cent. 

enerally, and 14 per cent. of the Manchester membership on 
Senet, with Horwich, Preston, Crewe, Lancaster, and Wigan 
branches reporting no members on trade donation. 

There was again a very unsatisfactory sort of iron market at 
Manchester on Tuesday, makers, manufacturers, and merchants 
all reporting little or no business of any moment beyond the 
merest hand-to-mouth orders. The position with regard to pig 
iron was somewhat difficult to understand. On the one hand there 
was a further official reduction in Lincolnshire brands, which 
necessarily tended to unsettle the market, and on the other a 
stronger tone, both in Scotch and American brands. As to 
any stiffening in Scotch warrants, it was treated altogether 
with indifference’ as purely speculative, and the reported 
advance of ls. per ton by one or two Scotch makers 
was looked upon as simply nominal, whilst even the lower 
prices of Lincolnshire failed to stimulate any appreciably 
increased buying. The reduction in Lincolnshire iron announced 
by makers represents a further drop of 2s, 6d. per ton on No, 3 
foundry, 1s. 6d. on No, 4 foundry, and 1s. on No, 4 forge. One 
reason assigned for this further giving way in Lincolnshire is that 
makers have to face a keen competition of Anterican iron, which is 
coming forward in large quantities, whilst it is also asserted that \ 
the lower prices now being quoted for Lincolnshire will enable \ 
makers to secure an important foreign trade which has \ 
hitherto gone chiefly to Middlesbrough. Lancashire and \ 
Derbyshire makers have not so far followed by any actu- 
ally quoted corresponding reduction in foundry qualities, 
but forge descriptions have given way to the same extent as 
Lincolnshire. Delivered equal to Manchester, No. 3 foundry 
Lincolnshire is now quoted 65s, 6d., and No, 4 foundry 64s. net, 
Nominally Lancashire makers still ask about 75s, to 76s., less 24, 
delivered Manchester, and report occasional a sales at about 
this basis. Derbyshire makers also quote about 69s, to 69s. 6d. 
net, delivered Manchester. Whether, however, these prices can 
be maintained in the face of the much lower quotations for Lineoln- 
shire remains to be seen. Forge qualities are now about 64s., less 

, for Lancashire, 62s, 8d, net for Lincolnshire, and 62s, to 
62s. 6d, net for Derbyshire, delivered Warrington. Finished iron 
makers, however, do not regard forge iron prices as sufficiently 
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low to meet their requirements, and very little business is being 
put through. Middlesbrough iron is Ries! Be not quotably lower, 
except as regards some of the rather outside prices that makers 
have been asking. For delivery by rail Manchester 73s. 4d. to 
74s. 4d. net represent about the present average range of quota- 
tions for No. 3 foundry. In Scotch iron the weight of buying 
continues exceedingly small,and about 75s. net represents the average 
figure obtainable in this market for either Eglinton or Glengarnock, 
delivered Manchester docks, American iron is now coming forward 
freely, about 5000 tons rata 3 arrived at the Manchester docks 
. this week, and further heavy shipments are on the way. Prices, 
however, are somewhat stronger, and whereas a week or so back 
odd transactions were put through at as low as 62s. to 62s. 6d., 
the minimum quotation is now 63s. 6d., and for some special 
brands 65s. net, Manchester docks. This stronger tone may not 
improbably be maintained for the next month or so, but whether 
it will be at all permanent is considered doubtful in well-informed 


uarters. 

. In the finished iron trade, except that a few more bar orders 
have been coming forward at the lower rates, no real improvement 
can be reported, manufacturers as a rule not being able to keep 
their forges running more than halftime. List rates for Lancashire 
bars remain at £8 10s., and North Staffordshire £8 10s. to £8 15s. 
delivered here. Bars, however, are obtainable from non-associated 
makers at under these figures, and merchants are underquoting 
ey fl in the open market. Sheets remain at from £9 10s. to 
£9 15s., according to the character of the order. Only a very slow 
business is being put through in hoops at the Association rates of 
£9 2s, 6d. for random to £9 7s. 6d. for special cut lengths, delivered 
Manchester district, and 2s. 6d. less for shipment. Nut and bolt 
makers have reduced list rates 20s. per ton. 

Although it is generally considered that prices in the steel trade 
are now getting down to a point that ought to at least check 
foreign competition, it can scarcely be said there is any appreciably 
increased weight of business giving out. Hematites show some 
irregularity, but although in some quarters a firmer tone is spoken 
of, 88s., less 24, still represents an average figure at which 
ordinary No. 3 foundry qualities can be bought, delivered here. 
Steel billets are easier, local makers quoting £5 15s. to £5 17s. 6d. 
net; common steel plates could now be bought at £7 10s.; steel 
bars from £8 5s. upwards. The association price for boiler plates 
remains at £9, less 24, but outside sellers would take less, and 
only smail specifications are given out. 

Mr. T. C. Beeley, who is associated with his father, Mr. Thomas 
Beeley, in the well-known Lancashire engineering and boiler works 
carried on under their name, has been re-elected Mayor of Hyde, 
and has the distinction of being the youngest mayor in the 
country who has passed through the Council to the mayoral chair. 

At a meeting of the Manchester Geological Society held on 
Tuesday, Mr. Mark Stirrup, F.G.S., gave an interesting account of 
the Great Siberian Railway, in the course of which he remarked 
that explorations were being made all along the line of the railway 
with a view of providing fuel for the use of the engines. Coal had 
been found in many places, some of the beds having been assigned 
to the Carboniferous, and others to the Jurassic age, whilst lignites, 
most probably of the Tertiary age, had also been found. Mr. 
Pickstone, in commenting on the paper, incidentally referred to 
the coalfields of South Africa. He was of opinion that there was 
coal much nearer Cape Town than that now furnished to the Cape 
railways, which had to be conveyed over a distance of about 950 
miles, He thought there was coal within 200 miles of Cape Town. 

On the motion of Mr. Joseph Dickenson, F.G.S., seconded by 
Mr. James Tonge, F.G.S., resolutions of condolence were adopted 
with respect to the late Mr. G. C. Greenwell, father of the pre- 
sident of the Society, and who had himself occupied the presi- 
dential chair, and Mr. G. Caldwell, a member of the Council. 

Competition from outside districts—where the slacking off in 
some of the principal coal-using industries is apparently making 
itself more seriously felt than in Lancashire—is steadily cutting 
into one or two of the local markets, but apart from this the coal 
trade here remains in a fairly satisfactory condition. Ata meet- 
ing of Lancashire coalowners held during the past week the reports 
received were, if anything, more encouraging with regard to 
engine fuel than they have been recently. As a result of the 
improvement in the cotton trade and the re-starting of mills, slack 
was stated to be moving away more freely, and although stocks to 
some extent had been accumulating recently, it was exceptional 
where collieries had now any real difficulty in disposing 
of their output. The position with regard to engine fuel 
is, however, somewhat anomalous. Whilst Lancashire col- 
lieries are holding firmly to their list basis on current sales, con- 
siderable quantities continue to be sent in from other districts at 
lower prices, and such important markets as Oldham and Rochdale 
are being largely supplied with engine fuel from Yorkshire, 
Staffordshire, and Derbyshire, at prices much below the quotations 
of Lancashire collieries. The current list basis at Lancashire pits 
remains at about 10s. to 10s. 6d. for good qualities of slack. On 
forward contracts, however, quite 1s, under these figures is being 
taken, and some important contracts over the next twelve months 
— settled on the basis of about 9s. to 9s. 3d. at the pit 
mouth. 

In the better qualities of round coal suitable for house-fire 
purposes the demand continues only slow, and is not taking away 
all the present production, but there is no heavy accumulation of 
stocks, and prices, notwithstanding some competition from other 
districts, are being well maintained at the list basis. Common 
round coals are in fair inland request for steam and forge purposes, 
but, with no pressing demand for the lower qualities of house coals, 
supplies are ample. Prices, however, are steady, at about 12s. 6d. 
to 18s, at the pit, and if there is any weakening tendency at all it 
is in the case of contracts for long forward delivery, which 
would, no doubt, in many cases be entertained at under current 


rates, 

For shipment only an indifferent demand is reported, and prices 
have further eased down. Common steam coal has been obtain- 
able at 15s, 3d. to 15s, 6d., and better qualities 16s., delivered ports 
on Mersey. 

Foundry cokes are firm at late rates, but furnace sorts are in 
slow request, with a weak tone as to prices. 

Barrow.—There is more firmness in the hematite pig iron trade, 
and the market is stronger alike in tone and prices. Makers are 
quoting 78s, to 81s. per ton for parcels of mixed Bessemer numbers 
net f.o.b., and warrant iron at 79s. net cash sellers, and 77s. 6d. at 
amonth. This seems to point to the prospect of cheaper prices, 
but as the available supplies are so small, and are not likely to in- 
crease, and as stocks have gone down considerably, there is no 
prospect of cheap AS ie at the moment. During last week 
warrant stocks were uced by 2124 tons, and now stand at 30,015 

tons, the lowest point touched for many years. The clearance of 
stocks since last Christmas has now reached 167,832 tons, and 
further sales of warrants are likely to follow. There are 37 fur- 
— in blast, compared with 47 in the corresponding week of last 
Iron ore is very steady in tone, and orders are plentiful for good 
average sorts, which are quoted at 17s. 6d. per ton net at mines, 

io fetchi Rs. 

West Crortic ng per ton delivered at 
The steel trade shows but little new life, and orders have fallen 

_ off considerably for the chief features of local product, such for 
instance, as steel rails and steel plates. Orders are not largely 
held, nor are the D sayreerig ag to hand for some of the orders on 
makers’ books. The fact is that the high range of prices fixed 
on by the steel rail makers’ combination was continued too long, 
with the consequence that orders were either driven to other 
countries or are checked altogether. Now when prices have been 
suddenly pulled down orders are scarce, and business that was 
anes to be placed in the autumn of this year will now not pro- 
bably be given out until the spring of the next, with the result that 
.makers toa great extent have to depend on promiscuous orders. An 


improved demand for ae pints will not. probably arise until the 
effect of cheaper mate: been recognised appreciated by 
owners of shipping who have new tonnage to place. 

Shipbuilders are very busy on old contracts, but are now in a 
position to take new orders both in the shipbuilding and engineer- 
ing departments. 

Coal is fairly firm, and orders are still very plentiful, Coke, 
however, is easier in tone, and business is, if anything, being done 
on a smaller scale. The great necessity of the moment is to get 
a cheaper supply of fuel. 

The export shipping trade is fairly well employed. The shi 
ments of iron last week re ited 10,960 tons and steel 51 
tons, as compared with 12,115 tons of iron and 9738 tons of steel 
in the same week of last year, a decrease in iron of 1155 tons and 


in steel a falling-off of 4636 tons. The total exports this year | pro 


stand at 568,690 tons of iron and 349,089 tons of steel, as compared 
with 550,255 iron and 425,532 tons of tone, 
spondi riod of last year, an increase. in iron tons, 
decline of 76,443 tons. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE South Yorkshire coal trade is at present in a state of un- 
certainty. Buyers, in the expectation that rates will rule lower, 
are holding their hands as much as ible, while sellers do not 
seek to force sales, At the same time, the pits are not being 
worked with anything like their accustomed regularity, ard these 
combined circumstances all tend to make business much less 
than usual. At several of the local collieries the men have been 
‘‘ playing ” about two days in the past week, and there is a decided 
tendency towards increasing the idle hours, not merely in South 
Yorkshire, but throughout the area in the Miners’ Federation, in 
order to maintain prices by the simple process of restricting the 
output. Coal from the North, carried by sea to London, has been 
reduced 2s. per ton, yet while contracts are being made at much 
lower rates in Wales, as well as in the northern coal centres, there 
has been no general decline in prices in the Yorkshire district. 

The state of the coal trade all round is exceptionally quiet, and 
although quotations are unchanged, large buyers are able to get 
what they want at easier terms. Best Silkstones are now quoted 
at 15s, to 16s. per ton; Barnsley house, 14s, to 15s. | ton. 

The steam coal trade has been considerably lighter, shipping 
contracts having in many cases run out. In spite of the railway 
companies still pressing for waren values are a little easier, 
Barnsley hards being quoted 15s. 6d. to 16s. per ton. The gas 
companies are calling for considerable supplies under their con- 
tracts, while engine fuel is being delivered somewhat freely at 
falling rates, nuts making from 9s. 6d. to 10s. 6d. per ton, screened 
slack from 7s. 6d., pit slack from 6s. 6d. per ton. It is anticipated 
that further contracts for this class of fuel will be considerably 
lower. A better condition of affairs is now reported in Lancashire 
and the textile districts, where the looms are again being set to 
work. Incoke there is no improvement to note, the tendency 
being downward. Ordinary coke now makes 17s, to 18s. per ton ; 
washed coke from 19s. per ton. 

The Yorkshire coal trade with Hull during October, as brought 
out in the statement of the Hull Chamber of Commerce and Ship- 
ping, shows that during the month the weight of coal taken to that 
port was 385,520 tons, as compared with 311,632 for the corre- 
sponding month of 1899. For the completed ten months of the 
year the weight amounted to 3,479, tons, as compared with 
2,954,368 tons for the similar period of last year. Denaby and 
Cadeby Main have lost the premier place this month, their weight 
having fallen from 41,040 tons in October, 1899, to 18,432 tons last 
month. This is exceeded by Carlton Main and Grimthorpe, which 
increased their weight from 9560 in October, 1899, to 20,728 tons 
last month, while Aldwarke Main—Messrs. John Brown and Co., 
Limited—increased from 13,512 tons to 17,912 tons. Large in- 
creases were also shown . 4 Elsecar, Darfield Main, Fryston, 
Featherstone Main, Glass Houghton, Houghton Main, Manvers 
Main, Mitchell Main, Monckton Main, Monk Bretton, and Shire- 
brook. The trade with foreign countries reached a total last 
month of 190,570 tons, which is about 7000 tons less than for the 
corresponding month of last year. For the completed period, 
however, the weight was 1,756,822 tons, as com with 
1,558,207 tons for the ten months last year. The principal 
market has again been Sweden, with a tonnage on the 
month of 54,427, which is about 10,000 tons less than in 
October of 1899. On the ten months the falling-off is still 
greater, the weight having been 372,672 tons, as against 430,092 
tons for the ten months of 1899. Norway, on the other hand, has 
increased nearly 3000 tons on the month, and about tons on 
the ten months. Turkey was again a customer last month to the 
extent of 3280 tons. Germany did about the same trede as before, 
20,439 tons ; while North Russia took 28,488 tons, as compared 
with 44,833 tons for October of 1899. For the ten months the 
weight was 374,978, against 416,251 for the ten months to October 
last year. The South Russian trade, which is not considerable, 
shows a slight increase on the month, and a heavy decrease on the 
ten months. France, on the other hand, took 14,462 tons last 
month, which was nearly thrice as much as in the corresponding 
month of last year, while on the ten months the weight was 
— tons, against 49,940 tons for the corresponding period of 


The iron trade, ay - on the falling prices, is naturally in 
a state of suspense. The double drop in bars, making a fall of £2 
within a month, is intended to meet American competition, and 
to affect prices of coal, which it is pretty certain todo. At the 
present moment current quotations convey no correct idea of 
values, which ‘are rather a matter of bargaining. In the crucible 
steel trade there is pretty general depression reported at all the 
leading establishments. ere is no doubt that the excessive 
prices still required for coal, with higher wages, and dearer ma- 
terials of all sorts, have crippled business, and the output is now 
strictly confined to the actual work on order. Several of our 
manufacturers, who have rarely had to ‘‘ play,” are now closing on 
Mondays, and intimation has been given to coalowners that, unless 
prices decrease, other furnaces will have to be shut down. At the 
same time there is considerable variety of opinion about the nt 
position as well as the prospects for the next few months. Some of 
our business men anticipate that the present depression will last 
through the winter, if not longer ; others look to it being tem- 
porary in its duration, and believe that, with fuel and other 
material easier to buy, orders would again come forward. 

Foreign trade in October shows a 
off, the value being £57,997, as against £58,420 for October o' 
1899. The increasing markets were Russia, Holland, Spain, and 
the Canaries, Foreign West Indies, Chili, Brazil, British Possossions 
in South Africa, and Australasia. were shown by 
Sweden and Norway, Germany, Belgium, France, United States, 
Argentine Republic, British t Indies, and Canada. For the 
ten months of the year the value was £525,165, as compared with 
£493,224 for the corresponding ten months of 1899, The largest 
inerease on the ten months was shown by Australasia, 

In hardwares, which are now — separately, the value of 
exports for the month was £130,911, as compared with £139,565 
for October of last year. 

In steel, unwrought, the trade for the month shows a startling 
decrease, export values bei only £252,419, inst £393,118 for 
October last year. The “slump” in the n trade has been 
caused chiefly by decreases by Russia, Denmark, Germany, 
Holland, Canada, and the various markets usually grouped as 
‘other countries.” As a matter of fact, only three markets show 
an improvement; France from £14,437 to £18,743, and British Kast 
Indies from £23,171 to £26,663, and Australasia from £20,230 to 


£37,006, 
Tn the lighter trades, such as cutlery, silver, and plating, the 


bright expectations entertained of a brisk season business this 
winter are not likely to be realised. Manufacturers attribute this 
to two causes; first, the general election, and secondly, the 
unexpected prolongation of hostilities in South Africa. Last 
season’s stocks in the hands of London merchants are reported to 
be disappointingly large, while travellers in the North and else- 
where have done very little indeed, even with the best houses. 
The foreign markets, on the other hand, are rather better. A 
pleasant feature of the French markets has been the good feeling 
with which English travellers have been received in business circles. 
They state that there is in the country generally no anti-English 
feeling such as is sometimes shown by Parisian crowds. The other 
continental markets are also yielding a fair amount of work, while 
the Australian and South American uirements are more 
mising. It is not anticipated here that the Chinese trouble will 
develop into anything more serious, and orders are again being 
received, even from districts where military operations have been 
actively carried on. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir may fairly be asserted that not for five years at least has the 
demand for iron and steel been slacker in this district than it is at 
present. Buyers see no reason for operating when every week 
prices decline, and they find sellers more accommodating. The 
winter is at hand, and even the most sanguine traders do not look 
for any semblance of improvement until the spring. It is true 
there has been a rise in Scotch warrants during the last fortnight, 
but prices here have not followed up in sympathy ; on the con- 
trary, almost all iron and steel quotations in this district have 
been further reduced, and no one expected that the rise in Scotch 
had any substantial foundation, or was at all indicative of any 
actual improvement in trade. It was mainly the result of specu- 
lative operations at Glasgow and London, and the rise has not 
been maintained, having given place to a decline as sharp as the 
advance was ; indeed, the market has become irregular again. 

The tone of producers has become quite changed since the summer ; 
then they were very independent, as they had plenty of orders, 
and did not need to seek out buyers ; now they are getting short 
and adding to their stocks in the face of winter. This has made 
them rather more accommodating, and they are very willing to 
meet the buyers in the matter of prices; this is notably 
so locally, as well as with other districts. Almost all pig iron 
prices have been reduced this week, and not they alone, but also 
coke, ore, and some descriptions of finished iron and steel, but 
ary do not find the demand at all stimulated in consequence. 

o. 3 Cleveland pig iron has been reduced to 65s. 3d. per ton, 
which is the poorest price that has been reported this year. No. 1 
has been sold at 66s. 9d., No. 4 foundry at 63s., and grey forge at 
61s. 3d. Thus the lower qualities get no nearer in value to No. 3 
than they have been all the summer and autumn, but continue to 
fall in sympathy. The news from America respecting trade is 
better than it has for a long time been, but it has not helped to 
strengthen the position here, nor has the report, believed to be a 
canard, that, on account of the improvement, American ironmasters 
were buying back iron which they had contracted to send to this 
country. Some of the merchants in this country who have been 
buying American pig iron would be only too glad if such were the 
case, as they find some difficulty in disposing of what they hold ; 
indeed, some have had considerable stocks for some time stored in 
Liverpool and other ports. American pig iron is not. making the 
headway here that wasfexpected. 

Cleveland ironmasters are doing more business with Scotland 
than for some time past, the reason being that Cleveland iron is 
again relatively cheaper than Scotch, and can be delivered to the 
Glasgow founders at prices below the native product. When 
Cleveland No. 3 was quoted at 3s. 6d. to 4s. per ton more at the 
furnaces than Scotch iron, there was not much chance of the 
Glasgow consumers of pig iron buying the former, but now that it 
is that much below Scotch, it can be bought with advantage. 
More especially is this so when the prices of No. 4 foundry and 
grey forge are taken into consideration, because they are relatively 
much cheaper than No. 3. Thus No. 4 foundry is usually only 6d. 
per ton below No. 3, to-day it is 2s. 3d. below, and grey forge is 
4s. below instead of 1s. only. Improved shipments to Scotland 
from Cleveland are therefore reported. Not for nearly ten years 
has so little Cleveland iron been sent to Scotland as has been re- 
ported this year. 

It is reported that the prospectus of Walker, Maynard, and Co., 
Redcar Ironworks, will be out in a few days. The works to be 
acquired are the Redcar Ironworks, the Coatham Ironworks, and 
the cai Ironstone Mines. The capital is said to be put at 


A few of the makers still quote 80s. per ton for mixed numbers 
of East Coast hematite pig iron, but most producers and the mer- 
chants have been accepting 79s. per ton, which is 8s. below the 
recent best price, as the prospects of the steel industry are not 
good, and consumers prefer not to buy for delivery much ahead. 
Very little iron has yet been sold for delivery next year. Rubio 
ore has dropped to 19s. per ton, delivered at wharf on Tees or 
Tyne, whereas sellers were recently asking 21s. 9d. It is reported 
that the Spanish mineowners have determined upon 12s. 6d. per 
ton, f.o.b. Bilbao, as their price for next year, and, as they are the 
masters of the situation, merchants will have to give it. There is 
relief being obtained in the matter of freights, which have dropped, 
from Bilbao to this district, from 8s. 3d. to 6s. 9d., and promise to 
decline still more as the winter is at hand, and there is no lack of 
tonnage, since the Baltic trade is practically over. Merchants will 
not be surprised to see the freight by the end of the year Is. lower 
than it is at present. ' 

The exports of pig iron from the Cleveland district are unsatis- 
factory ; in fact, they are the poorest this month that have been 
reported this year, with the exception of August, the decline having 
been on foreign account. The quantity shipped up to the lith 
was 37,706 tons, against 40,234 tons last month, and 41,951 tons in 
November, 1899. Stocks are naturally increasing. The quantity 
in Connal’s public warrant stores on the 14th was 17,550 tons, 
an increase of 2109 tons this month ; and the quantity of hematite 
pig iron has not been altered since July 15th. : 

e situation is decidedly weak in the manufactured iron and 
steel industries, and producers find the difficulty of keeping their 
mills fully employed increases each day. The plate and angle 
makers have found it necessary to reduce their quotations another 
10s, per ton, partly because of scarcity of work, and partly because 
of the keen competition of other districts at home and abroad, 
German and American competition being specially noticeable at 
the present time. There is a report afloat that Lloyd's officials at 
Belfast have rejected 1300 tons of steel ship plates, as they could 
not fulfil the necessary tests. But with the German plates that 
are coming into the Tyne and Tees no fault can be found, and they 
are supplied at cheaper rates than British manufacturers have 
been taking. Iron and steel ship plates and angles are now at £7, 
less 24 per cent. f.o.t., but it is reported that German plates are 
offered even below that. Common iron bars are firm at £8 10s., 
less 24 per cent. f.o.t. Steel hoops are at £9 10s., less 25 per cent. 
f.o.t. The demand for steel rails is very quiet, and the nominal 
price is £6 10s. net at works for heavy sections. c 

Mr. W. J. Love, who was the manager of the North-Western 
Smelting Company's works at Workington till their recent closing, 
has been appointed manager of the North-Eastern Steel Com- 
pany’s Acklam blast furnaces at Middlesbrough. 

The shipbuilding industry is quiet so far as the distribution 
of orders is concerned, but most builders have plenty to 
keep them going well into the new year, Among recent orders 
placed in this district have been two lange st 3 for continenta’ 
owners to be constructed by Wigham Richardson and Oo,, of 
Low Walker-on- ; one of 8100 deadweight capacity by Sir 
James Laing Sons, Su for the Neptune Steam 
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Navigation Company, of the same town; and one by R. and W. 
Hawthorn, Leslie, and Co., for Frederick Layland and Co., Liver- 
pe the engines of the last-named to be censtructed by the 

orth-Eastern Marine Engineering Company, Wallsend-on-Tyne. 

The coal trade of this district maintains its position exceedingly 
well, and no fault can be found with the amount of business § 
especially in the steam coal branch, which is usually quiet at this 
season of the year. But demand is satisfactory, prices. well 
kept up, these having been steady ever since shortly after the 
termination of the South Wales railway strike. The foreign re- 
quirements are considerably larger than are general in November, 
especially from France and Germany. The quotations for best 
steam range from 16s. 6d. to 17s. per ton f.o.b., and smalis are at 
8s, 9d. to $s., the latter holding their own less satisfactorily than 
the !arge. Coking coals are stronger than coke, and the coalowners 
find it more profitable to sell it at from 16s. to 16s. 6d. than to 
convert it into coke and sell that at 19s. to 21s. for medium 
qualities. Gas coals are also steady at 16s. 6d. f.o.b., but 
bunkers are rather weak at 15s. f.0.b. The coke trade is not in the 
same satisfactory condition as can be reported with t to 
coal; indeed, it may be described as rather sick, the demand 
having falling off, and from being relatively considerably dearer 
than pig iron, it is now relatively cheaper. Good foundry coke, 
which a short time ago was at 34s. and 35s. per ton f.o.b., can now 
be bought as low as 23s., and medium blast furnace coke has 
dropped from 29s. to 20s. 6d., delivered on Teesside ; indeed, 20s. 
has not been refused in some cases, and some sales at 19s. have 
been reported. The coke trade altogether is as disappointing as 
the general coal trade is satisfactory. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been more animation the last few days in the pi 
iron warrant market, and early in the week a decided bese 
movement occurred in prices, the result almost exclusively, accord- 
ing to brokers, of speculative causes. Advices from America, 
public and private, have in the last few days been more en- 
couraging. ey seemed to indicate that the downward course of 
business there had not only been arrested, but that a material 
improvement had actually commenced. These advices are under- 
stood to have been the moving causes of the speculative inquiry 
for warrants that has taken place this week in our market. Among 
some merchants, however, the news from the States is being 
treated with caution. They think that the improvement there 
may very likely have been exaggerated, receiving some of its 
colour and force from the effort to ‘‘boom” American railways. 
However this may be, it is certain that no improvement of any 
consequence can so far be noted in the demand on the part of 
consumers, 

The business in Scotch warrants has formed the main interest 
of the market, and transactions have been noted from 68s. 2d. to 
69s. cash, and 68s. 74d. to 69s. . one month, some of this iron 
also changing hands at 69s. 14d. for delivery in fourteen days. 
Cumberland hematite warrants have been done at 79s. 6d. cash, 
and 79s. ten days. Cleveland warrants have been done in limited 
quantity at 64s, 6d. for delivery in twenty-five days, and the same 
rate for one month. 

Since last — one furnace that was ucing ordi 
Eglinton iron been put out of blast. are now 
making hematite, 34 ordinary, and 6 basic iron, the total of 
77 thus blowing in Scotland comparing with 82 at this time 
last year. The gradual reduction of the output of ordinary Rig 
iron would seem to lend a species of support to the opinion that 
has been expressed on ‘Change, that some of the makers of pi 
iron have been lately somewhat increasing their private stoc 
On the other hand, there are certain special brands of Scotch iron 
so scarce that makers decline to quote prices, 

The feature of the pig iron values this week is that while —_— 
brands are generally 6d. per ton cheaper, ordinary iron is dearer 
in sympathy with the state of the warrant market. Govan, No. 1, 
is quoted f.o.b. at Glasgow, 70s. 6d.; No. 3, 69s. 6d.; Carnbroe, 
No, 1, 72s. 6d.; No. 3, 70s.; Clyde, No. 1, 80s. 6d.; No. 3, 70s. 6d.; 
Gartsherrie and Calder, Nos. 1, 8ls.; Nos. 3, 71s.; Summerlee, 
No. 1, 84s, 6d.; No. 3, 71s. 6d.; Coltness, No. 1, 87s. 6d.; No. 3, 
71s. 6d.; Glengarnock at Ardrossan, No. 1, 81s.; No. 3, 70s. 6d.; 

linton at Ardrossan or Troon, and Dalmellington at Ayr, No. 1, 
7is.; No. 3, 69s. 6d.; Shotts at Leith, No. 1, 85s, 6d.; No. 3, 
72s.; Carron at Grangemouth, No. 1, not quoted; No. 3, 72s. 

r ton. 

Perhere is a steady although not a specially pressing business in 
Scotch hematite pigs, which merchants quote at 84s. per ton for 
delivery at the steel works. 

The shipments of pig iron from Scottish ports in the past week 
were only 4518 tons, against 5294 tons in the same week of last 
year. 

There appears to have been a disposition in some quarters to 
exaggerate the extent to which the finished iron and steel trades 
have suffered in the recent decline of business and of prices. Some 
of the daily papers have been naming prices of steel ship plates at 
a figure so low that the steelmakers have thought it necessa 
issue an official statement to the effect that no business has n 
done at the rates quoted. The makers at the same time took 
occasion to state that they had booked more orders in the past 
week than they had done in a similar period for a considerable 
time past. The allegation is made that they have not benefited 
much from the orders recently placed for war vessels, but in a 
falling market it has not been usual for contractors to be ina hurry 
to issue orders, whatever may have been the scale on which they 
adjusted their contracts. e likelihood, therefore, is that the 
steelmakers may hear of some part of this work at a future time. 

A variety of structural material is now in course of execution, 
and it is reported that important bridge-building orders are 
included in the work to te undertaken. 

It is rumoured that a portion of the manufactured steel recently 
imported from America failed to stand the tests applied to it, 
and necessary for the purposes to which it is to be applied. If 
this should turn out to be accurate, the fact may possibly militate 

inst the import trade. The usual, if not the invariable, prac- 
tice in the case of the home manufacture is to apply the requisite 
tests before the material leaves the manufacturer's premises. 

In the malleable iron department there has been a scarcity of 
orders, and it is said that makers are of necessity pretty much 
left to arrange the prices they can obtain, it being impossible in 
the present state of the trade to adhere strictly to official 
quotations. 

The coal trade is decidedly easier all over, although in some 
districts the depression is more apparent than in others. It is in 
the shipping oe that the falling off in business attracts 
most notice, past week’s shipments of coals from Scottish 
ports are at 30,000 tons less than those of the preceding week, 
and while coal freights are lower, the foreign demand is not at 
all satisfactory. In the home branch of the trade, the open 
weather has ‘hept down the consumption of household coals. 
Manufacturers’ orders have also suffered diminution owing to the 
backward state of trade, so that it is now a com tively difficult 
matter to dispose of the output of the collieries. Indeed, it is 
reported that at some collieries in Fifeshire the miners have been 
obliged to go on short time, Prices of coals are generally lower, 
but they are too irregular to admit of accurate quotations, 


WALES AND ADJOINING COUNTIES. 
(From our own 


Coat is the chief topic of interest, and its condition and 
prospects continue to engross all attention, On Tuesday there 
was an important meeting of the Sliding Scale Committee, when 


the workmen representatives ted the statements made at 

ir Monday meeting, which had influenced them in directing the 
yan, ait of work on Friday. This elicited the agreement of the 

jowners in opposition. action taken by the men, they con- 
tended, and which to take"in future, was most 
detrimental to the trade. They thoroughly condemned the 
added that, with the uncertainty which would exist if 
colliers determined at any time to take holiday, there would 
be a difficulty in obtaining . The Taff Vale strike and 
the occurrence of a case of plague done a great deal to injure 
getting cargoes on account of stop collieries, y 
would go elsewhere. On the workmen's side it was pleaded that 
an artificial means of keeping up prices existed in Midlands. 
A long discussion followed, the coalowners expressing, but in a 
Geeahty amicable spirit, their contention that the course was 
undesirable, and was a breach of the sliding scale agreement. 
Eventually it was agreed to put the whole question before the 
Coalowners’ Association; and, further, the representatives of 
employers acquiesced in the. request of the men that a special 
meeting of the Sliding Scale Committee should be arranged to take 
into consideration a = scheme for regulating the output. 

Previous to the holiday on Friday steam prices were rather 
weak, and quotations were somewhat unsteady at 20s. to 20s. 6d. 
Since then there has been a stiffness in prices of almostall kinds of 

and small has again become in strong request. One marked 
feature has been the business done with France. Evidently under 
the impression that supplies might run short, there was an in- 
creased shipment. Friday and Saturday wit: da good age, 
but on Monday no less than sixteen cargoes were despatched to 
French ports. At Swansea, too, last week France was a good 
customer. Swansea's total shipment was a long way above the 
average, and of this France took close upon 22,000 tons ; Germany, 
which claims to have coals equal to Wales, being a good third, 
Italy retaining its position as second. 
id-week, on * , Cardiff, it was stated that the improve- 
ment in best steam was maintained, also in smalls, while there was 
a good demand for the semi-bituminous coals of Monmouthshire. 
As house coal, there has been an indication during the 
last few days of the usual winter improvement. The public com- 
ment is that dear coals, henceforth to March, is a certainty for the 
householder generally. In the Swansea district a movement 
towards cheaper has certainly set in. This will be a relief 
to the varied industries. The latest Cardiff quotations are as 
to -3 drys, . to 21s. ; i s. 6d. to ~ 
best ordinaries, 10s. 6d. to lls. ; seconds, 9s. to 9s. 6d. ; inferior, 
from 8s. ; best Monmouthshire for Cardiff shipment, 19s. 6d. to 
20s. ; seconds, 18s, to 18s, 3d. ; best house coal, 24s. to 25s.; No. 3 
Rhondda, 18s, 6d. to 19s. ; brush, 15s. 6d. to 16s. ; small, 13s, 6d. 
to 14s. ; No. 2 Rhondda, 16s. 9d. to 17s. 3d. 

Swansea best malting, 26s. to 
27s.; seconds, to 23s, 6d.; best large, 21s. to 22s.; red vein, 
or similar large, 18s. to 18s. 6d.; rubbly culm, 10s. 6d. to 11s. 6d.; 
steam coals, 20s. to 2ls.; seconds, 17s. 6d. to 18s. 6d.; bunkers, 
14s. 6d. to 15s. 6d.; small, 9s. 6d. to 10s.; bituminous coals, No. 2 
Rhondda, 17s. 6d. to 18s, 6d.; through, 14s. to 14s. 6d.; small, 
lls. to 12s., cash 30 days less 24. 

It was stated on Change that lower prices, steam and house 
qualities, are likely to come into force immediately. Patent fuel 
continues in strong request. Last week Swansea shipped nearly 
13,000 tons. Swansea prices are at 21s. 6d. Cardiff quotations 
21s, to 22s, 6d. Coke in Swansea is lower ; furnace, 26s, to 28s.; 
best foundry, 34s. to 38s. In the Cardiff district there is a 
tendency to lower figures ; furnace this week is quoted at 28s. to 
29s.; foundry, 30s. to 32s.; and special, 36s. to 38s. 

In the iron and steel-making centres, particularly at Swansea, 
the urgent need of cheaper coal and coke is constantly under dis- 
cussion. This week, on ‘Change, Swansea, it was the expressed 
conviction of prominent manufacturers that the prices of raw 
materials must be brought down, and that considerably, to meet 
the figures of American competition: ‘Unless this be done,” 
stated an authority, ‘‘ we cannot expect to face the loss that will be 
incurred. The selling price of bars, for example, this week is £1 per 
ton under actual cost. No one can stand that, and a stoppage of 
works may be regarded as a certainty unless something can be 
done.” Some relief would be experienced by a reduction in wages, 
and steps to that end are forthcoming. At a joint conference of 
the South Wales Steel Manufacturers’ Association and representa- 
tives of the men, held in Swansea on Tuesday, it was intimated, on 
the part of the employers, that it was the intention of the Masters’ 
Association to discontinue on December next ing the 10 per 
cent. on the standard which was recently Peacoat or “ft was stated 
at the meeting that several steel works were stopped, and bars 
were being imported from America at ruinously low prices. 
Mr. Hodges, the representative of the mem was unable to 
say what course the men would adopt, but agreed to sub- 
mit the matter to them. The Bessemer works continue to 
be affected. The American bar question was discussed 
at a meeting of the Dowlais steelworkers on Monday. It was 
stated that the outlook in the steel industry remained without im- 
Me grenna The Old Works were still suffering, and no re-start 

ad been made in the furnace and mill department, which had 
been stopped for want of orders. In the Ivor Works things were 
a little better, and the small mill was busy with small goods, but 
the plate mill was not running full time. Pig iron was being 
stocked largely. After a discussion of considerable length, the 
meeting resolved that the question of the importation of American 
bars, which had brought on this condition of things, should be 
bronght forcibly to the notice of the Executive of the Iron and 
Steel Workers’ Sliding Scale at their next meeting, with a view of 
bringing the evil before the notice of the various members of Par- 
liament for South Wales and Monmouthshire. 

Fair trade, or a protection for home industries, promises to be a 
topic for discussion in the new Parliament. 

A fine shipment of 1000 tons of steel rails was made to Kilindini 
this week from Cardiff. The steamer the Edderton took out 
also 2000 tons of coal and 2800 sah merchandise. Imports 
include pig iron from Barrow, Ulverston, Ayr, Grimsby, and 
Whitehaven, An ray tags. item of export from Newport, Mon., 
was a quantity of tin to Workington. Swansea had a large 
and varied list of imports last week. In all 1039 tons of pig iron 
came to hand, 137 tons of tin-plates, 521 tons of copper ore, and 
600 tons precipitate, 1000 tons iron ore, 200 tons lead ore, 3410 tons 
steel plates, 5133 tons grain, 240 tons flour, 574 tons pitwood, 
140 tons pitch, and 3146 tons of sundries, 

There was a large shipment of tin-plates last week, 86,556 box 
and, as only 52,478 came from works, stocks are down to 116, 
boxes, Russia last month imported 6670 tons, as compared with 4021 
tons in Octoberof last year. IntheSwansea Valley thestapleindustry 
was reported as not so good as at the beginning of the year, but 
that prospects were fairly good, and ten extra tin-plate mills were 
at work over those for the corresponding week. good demand 
existed for all kinds of black plate and various odd sizes of sheets. 
Finishing departments were brisk. Two more steel smelting 
furnaces are at work, spelter firms busy, and the majority of the 
foundries active, 

As regards quotations many items are nominal, and business 
continues on the hand-to-mouth principle. Latest figures are as 
follows :—Glasgow pig iron warrants, 69s, 5d. cash; Middles- 
brough, No. 3, 65s. 6d.; other numbers in pro rtion ; hematite 
warrants, 79s. 6d. for mixed numbers f.o.b.; Welsh hematite, 80s. ; 
Welsh bars, £8 7s. 6d. to £8 10s.; sheet iron, £8 15s. to £8 17s, 6d.; 
steel sheets, £8 17s. 6d. to £9; steel rails, heavy sections, £6 5s. 
to £6 10s.; light, £7 10s, to £8 5s, Bessemer steel tin-plate bars, 
£5 10s, to £5 12s, 6d.; Siemens best, £5 12s. 6d. to £5 15s. Tin- 
plates, Bessemer steel cokes, 138. 6d. to 13s, 9d.; Siemens, 13s, 9d. 
to 14s,; ternes, 26s, to 29s. 6d.; 6d. to 16s.; big 
sheets for 


best charcoal, 15s, 
vanising, 6ft, by Sft, by 30 g., £11 10s, per ton ; 


finished black plate, vanised sheets 24 g., 
£13 10s. to £14. Block tin, £126 lds. 2415s. Spelter, £19, 
Lead, £17 15s, Copper, Chili bars, £72 5s. to £73. It will be 
seen that Scotch big shows an increase of 2s., Middlesbrough 6d., 
and hematite 1s. 6d. The market, is, however, reported unsteady, 
with a tendency downward. Iron ores are reported, Cardiff and 
Newport, at 18s. to 18s. 6d. Best Rubio, Swansea figures, are:— 
Tafna, 17s. 6d.; Rubio, 18s., ex —. 

Mr. Glynn Price, at the monthly meeting of the Swansea 
, in submitting the report of the Finance 
Committee, called attention to the fact that the total trade of 
October exceeded that of any month in the history of the Trust by 
30,000 tons, and was 7} per cent. more than that of the corre- 

ding month of 1899. Exports alone showed an increase of 


pro- 

test against this neglect of Dowlais, Ebbw Vale, and Cyfarthfa 

works, especially as the requirements will total up 14,000 tons of 

rails, which would need a considerable import of Spanish pat 
ore in 


this often accompanied with the double cargo, bringing 
Pitwood continues to vary—Cardiff quotations about i, 


The Graving Dock realised a neat during the last twelve 
after ebentures. A dividend of 
5 per cent. was declared. Colliery shares are getting firmer. 
Norths this week showed an advance. Local correspondence has 
been great of late in connection with this colliery, which, it is 
alleged, should give larger dividends. Sharpness New Dock 
Company tonnage shows a decrease. Dividends made on A, B, and 
C preference stock. 

A fine steamer for John Gay and Sons, Cardiff, was launched 
this week at gs goa 4 rom the yards of the Northumber- 
land Company. The vessel is 372ft. in length, by 48ft. beam. 

‘Admiralty. coal orders placed, quarter million tons, 20s, 3d. and 
21s. 


AMERICAN NOTES. 
(From our own ) 
New York, November 6th. 
~ALL commercial signs are stimulating. The railroads lead in the 
volume of traffic. Ocean freights are declining. Demand for 
cotton steamers is light. Less coal tonnage is wanted. The ship- 
yard managers have reported within a few days the receipt of in- 
quiries for more work than their facilities will allow them to enter- 
tain. The car builders are also asked for quotations on all kinds 
of rolling-stock, which means an enlargement of capacity. Loco- 
motive work is also crowding in. The Pennsylvania put on 200 
additional locomotives last year, and will add a similar number this 


ear. 
The icon and steel ind is strong, and prices appear to be 
stronger. Representatives of the aoa trusts, when seen to- 
day, said the condition of the country warranted them in saying 
entity that a much larger demand would set in as soon as 
the necessary preliminary steps could be taken. The manufacturers 
of machinery, equipment, tools, vehicles, hardware, and imple- 
ments, have permitted stocks to run down, and manufacturers see 
a chance of higher prices, should all these buyers line up about 
the same time, he steel makers have put something over 
50,000,000 dols. in improvements and enlargements during the 
+ eighteen months, and this new, capacity, we are told by our 
ome papers, will soon begin to grow. Some of the older concerns 
will very likely begin to cry out when prices begin to be cut. But 
the present managers of the + combines talk as though they 
felt pretty safe for a while at least against narrow margins. At 
the same time there is trouble brewing, and the Carnegie Com- 
y has the power to make trouble. It controls the more 
valuable and desirable Lake ore deposits, and in a year or so more 
can deliver ore to all consumers at a lower price than they can 
mine and deliver their own ores, just as they now do with coke. 
It can undersell every plant in America. Mr. egie is here and 
there, and there is a good deal of anxiety to find out what he has 
to say and will do in regard to the steel rail muddle. The 
railroad managers are not buying. The pool price is 26 dols., 
and the buyers say that price is too high. The makrs are 
whistling “Yankee Doodle,” while the railroad people are 
grumbling and demanding fair prices, and getting the newspapers 
to keep up an endless bow-wowing to help them out. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is firmer, and prices hardening. House coal 
| pes tor e still being scarce. Exports for week endi 


2950 tons ; pig iron, 3030 tons ; steel bars, 2439 tons ; phosphates, 
i - pe mining timber, 3221 loads ; lathwood and 
sleepers, 721 loads. 
Coal: Best steam, 20s.; seconds, 18s. 6d.; house coal, best, 22s. ; 
dock screenings, 10s, 6d.; colliery small, 9s. to 9s. 6d. Pig iron: 
Scotch warrants, 68. 104d.; hematite warrants, 78s. 9d., f.o.b., 


cash, Tin-plates : Bessemer steel coke, 13s, 6d. to 13s, 9d. 
nominal ; Siemens (coke finish) 13s, 9d. to 14s. nominal. Pitwood : 
19s, to 19s. 6d. ex ship. London Exchange telegram: Copper, 
£72 2s, 6d.; Straits’ tin £126 5s, Freights: Steady. 


Tue HvLL AND District INSTITUTION OF ENGINEERS AND NAVAL 
Arcuitects.—Mr, G. H. Strong having resigned the hon. secre- 
taryship of this Institution, all communications should now 
be ‘addressed to the Secretary, Mr. Herbert Dunkerley, care of 
Mr. M. Samuelson, C.E., J.P., Bowlally-lane, Hull. 

INSTITUTION OF ELECTRICAL ENGINEERS.—We are informed by 
the Secretary that an extra meeting of the Institution will be held 
by kind permission in the rooms of the Institution of Mechanical 

ineers, at 8 p.m, on Thursday, November 29th, when a <0 
will be read by Mr, W. E. Langdon, vice-president, on “‘ 
Superseasion of the Steam by the lectric Locomotive.” 

Navat Enorngsr following 
have been made at the Admiralty :—Staff engineer: A. W. Gibbs, 
to the Duke of Wellington for the Drake, Chief engineers: R. 
St. J. Raper, to the Vivid for the Hazard; W. K. Williams, to the 
Duke of Wellington, additional for Fearless, Engineer: W. G. 
Ludgate, to the Duke of Wellington for the Seagull. Artificer 
engineer: Charles H. Hotston, to the Duke of Wellington, addi~ 
tional for the Seagull, 


} 
| 
| 
per cent, © special items of increase were , coke, an 
fuel. showed a decrease, but were better than of 
te years. Sir John Jones Jenkins pointed out the danger to the 
Blige, port by the large importation of steel bars while a large number 
d of their works were idle. The Committee appointed to report as 
AS to the new dock suggested a site on the eastern side of the channel, 
: and also recommended the enlargement of the South Dock basin. 
: Sir J. J. Jenkins favoured the construction of a deep-water lock as 
at Barry, but in the end the report of the Committee was adopted. 
: Public feeling has been somewhat excited in Cardiff of late by 
: the fact that the Corporation had ordered 1000 tons of tram rails 
: from Germany. ‘Taken in conjunction with the increasing imports 
of steel from America, there have not been wanting supporters of 
| Irish woods come in lessened volume. 
et Cumberland ; Middlesbrough, No. 3, 03s. 4d. promp res 
Rubio, 18s. to 18s, 6d.; Tagna, 17s. to 17s. 6d. Steel: Rails, | 
heavy sections, £6 5s. to £6 10s.; light do., £7 10s. to £8, f.o.b.; } 
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NOTES FROM GERMANY. 


(From our own Correspondent.) - 

THE position of the iron market in Rheinland- 
Westphalia and in Silesia is much’ the same as 
before; here and there the quietness of former 
_weeks has been increasing, and the lack of fresh 
orders is keenly felt in almost every department. 
Foreign contracts are scarce, and can only be 
obtained by reducing prices to the very lowest 
point. weakness in quotations is very 
pent nor can a change in an upward direction 

expected for the present, as the business done 
in all the iron and steel trades is both irregular, 
and of the most limited description, and the want 
of confidence increasing rather than otherwise. 

The latest list —* per ton at works, 
were as under:—German foundry pig, No. 1, 
M. 102; No. 3, M. 96; white forge pig, M. 90; 
basic, M. 90°20 ; Bessemer, M. 102 ; spiegeleisen, 
M. 110; Luxemburg foundry pig, M. 83. Good 
merchant bars, M. 180; the same in basic, M. 155; 
~— M. 170; heavy plates in basic, No. 1, 
M. ; Siemens-Martin aad No. 1, M. 215 to 
220 ; No, 2, M. 205 to 210. 

The dulness in the iron ind has not in 
any way influenced the German coal trade, which 
remains strong as before. Quotations are exceed- 
ingly*firm for both engine and house coal. De- 
liveries of coal and coke in October of present 
year were for the Ruhr district 4,413,290 t., 
Po 3,889,700 t.; for the Saar district, 
674,270 +t., against 600,030 t.; for Silesia, 
1,619,930 t., against 1,527,810 t.; and for the 
three districts together, 6,707,490 t., against 
6,017,540 t. for the same month in the previous 

ear ; increase was, accordingly, 13°5 per cent. 
the Ruhr and 12°4 per cent. for the Saar 
district, while the increase in output in Silesia 
was only 6 per cent., as compared with the same 
month last year. 

The demand for raw and manufactured iron is 
Austro-H ian iron market, 

it need not be added t prices are any- 
thing but firm or paying. Still, there are some 
who consider a more lively period for the iron 
business to be near at hand, and even advise con- 
sumers to purchase freely while low prices are 
ruling. Here and there a slight improvement 
could be traced against previous weeks, but it 
was so very slight that if the condition of the 
iron market had not been so uncommonly dull 
during the preceding weeks the change for the 
better would not have been noticed at all. 

The coal trade in Austria-Hungary, though still 
active and in a most satisfactory position, both as 
regards quotations and the number of orders, has 
yet been just a trifle less buoyant, and delivery 
of supplies has been much more than 
before. Vienna stores have been well filled, and 
the pits no longer refuse to take orders, as they 
sometimes did a few months ago. mian 
brown coal costs 1°35 to 1°46 crowns per 100 kilos., 
while pit coal for house-fire purposes stands on 
1-50 to 160 crowns per 100 kilos. : 

Recent tenderings have shown prices for iron 


engines, le-expansion, 24in., 
45in. thee pressure 1801b.; constructed by, 
the North-Eastern Marine Engineering Company ; 
launch, November 8th. 

Mont Cents, steel screw steamer ; built by, 
Wigham-Richardson and Co., Limited; to the 
order of, the Société Générale de Transports 
Maritimes, of Marseilles; dimensions, 340ft.; 
engines, triple-expansion ; constructed by, the 
builders ; launch, November 8th, 

Port Royat, steel twin-screw steamer ; built 
by, Sir — Dixon and Co., Limited ; to the 
order of, Elder, Dempster, and Co.; dimensions, 
382ft., 46ft. 6in., 32ft. 74in. moulded ; engines, 
two sets triple-expansion, 24in., 38in., 64in., by 
45in. stroke ; constructed by, Ric nm, West- 
garth, and Co., Limited; first of a line of 
steamers to run in the new Government subsi- 
dised service between Bristol and Jamaica for the 
encouragement of the fruit, and especially of the 
banana, trade between the West India Islands 
and this country ; launch, November 8th. 

Taisa, twin-screw stern-well barge loading 
dredger ; built by, Wm. Simons and Co., Limited ; 
engines, two sets of 600 indicated horse-power, 
combined, either set being capable of driving the 
dredging gearing, and together capable of 

ropelling the dredger at 7 knots, pressure 120 Ib. ; 
Soe et ladder controlled by independent steam 
hoist, which is of sufficient length to dredge 35ft. 
depth, and arranged to dredge the vessel’s own 
flotation ; launch, November 9th. 

BiytH, steel screw steamer; built by, the 
Blyth Shipbuilding Company, Limited ; dimen- 
sions, 228ft., 33ft., 163ft.; engines, triple-expan- 
sion, 18in., 29in., 48in., by 33in. stroke ; con- 
structed by, the North-Eastern Marine Engineer- 
ing Company, Limited ; launch, November 9th. 


CATALOGUES. 


Moeller and Condrup, Fore-street, London. 
Price list of Swedish tools and oil cans. 

A. Vandam and Co., 15, Gerrard-street, Soho, 
London,W. Supplementary price list of electrical 
supplies. 

H. Binko and Co., Leadenhall-street, London. 
Pamphlet describing Binko’s simplex lifebuoy 
light and electric gear. 

Welsbach Incandescent Light 
Limited, York-street, Westminster. blic 
lighting catalogue 1900-1901. 

Merryweather and Sons, Limited, Greenwich- 
road, London. Illustrated pamphlet illustrating 
the Hatfield pump and its applications. 

The Cambridge Scientific Instrument Company, 
Limited, Cambridge. Catalogue of mechanical 
— apparatus designed by Prof. Ewing, 


Compagnie Générale de Traction, Boulevard 
des Capuci Paris.—This book contains illus- 


and steel to be moving in a downward di 
in Belgium. The successful competition of Ger- 
man works has compelled the Belgian iron- 
masters to reduce their quotations as much as 
possible, and found Pig is now quoted 5f. p.t. 
lower than last month, In plates and in sectional 
iron foreign competition is specially keen, and 
present quotations for the first-named article are 
about 20f. to 25f. p.t. lower than in the previous 
month ; bars and ers have been reduced 10f. 
les 5f. p.t. The prices for scrap 
-, or 33 per cent. lower than in 
October. 

The colliers’ strike in the North of France 
has been causing a further increase in the demand 
for Belgian coal, and deliveries to France are 
improving. According to the Rheinisch- West- 

ische- Zeitung, the Belgian collieries of the 

ainault have yielded, in 1899, 15,581,380 t., 
worth 195,261,400f.; in the Litge district 
5,849,328 t. were produced, worth 72,395,460 f., 
and in the Namur district output of coal in 1899 
was 602,620 t., worth 6,787,050 f.; total produc- 
tion of coal was, wpe 22,033,328 t., worth 
274,443,910 f., which is nearly the same as in 1898, 
the decrease in output that was caused by the 
colliers’ strike in April and May last year having 


been repaired by an i ing activity in the 
latter of 1 In the Charleroi, district 
alone collieries, with 86 pits, have produced 


7,680,700 t. coal, against 7,814,050 +t. in 1898, 
which is more than one-third of the total pro- 
duction, and about one-half of the output in the 
Hainault. The highest wages appear to be given 
in the Charleroi district, pickmen receiving, on 
an average, 5°73f. per day, against 4°55 f. 
in the Mons district. Compared with 1898, the 
wages of pickmen have been raised 66 centimes, 
while the wages of the other miners have been 
raised from 15 to 40 centimes. According to 
statements given by the General Mining Inspector 
for the Hainault, price of sale for coal was 13°33 f. 
last year, against 11°61 f. in 1898, 

Employment and demand on the French iron 
market leave much to be desired. The tendency 
of prices is, generally, in a downward direction, 

ers being anxious to secure fresh orders, At 
a recent tendering for pipes for the town water- 
works in Braunschweig, a French firm at Pont & 
Mousson was fortunate in securing the order, 
offering lowest at M. 8°50 per 100 kilos., free 
Braunschweig, against M. 14 per 100 kilos, that 
was asked by German works, 


LAUNCHES AND TRIAL TRIPS. 


MANtcorg ; built by, Murdock and Murray, of 
Port Glasgow; dimensions, 90ft., 19ft., 6ft, 
moulded ; engines, compound, llin., 22in., by 
1din. stroke ; constructed by, McKie and Baxter, 
of Govan; for the Amazon River service ; trial 
trip, November 3rd ; 9 knots loaded. 


Jones and Sons, of Liverpool ; 


to carry, 

at least 1800 persons ; trial trip, November 7th ; 
12 knots. 

Nrruspa.g, steel screw steamer ; built by, the 

Tyne Iron Shipbuilding Company, Limited ; to 

the order of, Robert Mackill and Co., of Glasgow ; 


trated descriptions of the principal installations 
carried out by the company. 

R. Waygood and Co., Limited, Falmouth-road, 
London. Catalogue of hand-power lifts and 
hoisting machinery.—This book is well illustrated 
and the binding is in leather. 

Hilles and Jones Company, Wilmington Dela- 
ware, U.S.A. Supplementary catalogue Q of 
machine tools.—The contents include illustrations 
of ating and shearing machines and plate- 
bending rolls. 

Chubb and Sons’ Lock and Safe Company, 
Limited, Queen Victoria- street, London. 
Pamphlet describing a gunnery test of a steel 
safe door by this company.—The gun was a 6in. 
Armstrong breech-loader, firing a 1001b. shell with 
cordite. The shell struck the door with an impact 
of 1644 foot-tons. 

Hunter and English, Bow-road, London. 
Catalogue 1900.—This book is divided into five 
sections, dredging machinery, hoisting machinery, 
engines and boilers, and rice milling machinery ; 
the being to miscellaneous 
machinery, including san: —* paint grinding, 
diving bells, locks, and sluices. e illustrations 
are well reproduced. 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


Mr. Walter Henry Barnard, of the Scrap 
Metal Company, has tak2n more convenient offices 
at 24, Lime-street, E.C. 

The Phcenix Bridge Company, Phoenixville, 
Pa., U.S.A., has established offices in London at 
26, Victoria-street, Westminster. 

THE Council of the Tramways and Light Rail- 
ways Association have appointed Mr. Norman 
Thompson, B.A. (Cantab.), A.I.E.E., as secretary 
of the association. His offices are at Clun House, 
Surrey-street, Strand. 

The Queen has been pleased to grant to 
Mr. George 8. Brindley her Majesty’s royal 
licence and authorit at he may accept and 
wear tho insignia of the Order of the Rising 
Sun of the fifth class, which decoration his 
Imperial Majesty the Emperor of Japan con- 
ferred upon him in recognition of his services as 
superintending foreman of the Akabone oe 
ing Works, under the Japanese Public Works 
Department. 


ENGINE-ROOM INsTUCTION,—A new system is 
to be adopted at Devonport for the instruction of 
engine-room ratings sent to the instructional 
flotilla of torpedo t destroyers for training. 
Hitherto each class has spent the first week in 
daily cruises, the second and third weeks in 
cruises from the port, and the fourth week in 
harbour to examine and refit machinery, Ac- 
cording to the Western Morning News, after 
Christmas the destroyers, on receiving new 
classes, will go on a three weeks’ cruise, and then 
return in order that the ratings under instruc- 
tion may take the boilers and machinery to 
pieces and refit them for the next class, A 
similar arrangement at Chatham has been found 
to work successfully, 


THE PATENT JOURNAL. 
Condensed from “ a Oficial Journal of 


Application for Letters Patent. 


*,* When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italics. 


2nd November, 1900. 
19,615. Disencacine the Scrrorts of Boats, T. Wilson, 
Sunderland. 
Ececrric Raitway Car C. Prescott, 
vi 


19,617. Orrer Trawt Boarps, H. McColl, Glasgow. 

19,618. poco for Tramway Locomotives, A. Broad- 


Birm: 
19,619. Stzam Boiters, W. Brown, Swansea. 
19,620. Compressep Air Morors, W. Payton, London. 
19,621. Borer Tunes, H. Perrins, London. 
19,622. Fres Waeets for Bicycizs, A. H. Bayley, 


19,623. Execrric Caste Junction Box, P. J. E. 
Kennedy and H. C. , Burton-on-Trent. 
19.624. Wap Tors, A. Heath, Chesterfield. 
19,625. Mupeuarps for VeLocipepss, T. A. S. Iliffe, 
Coventry. 


try. 
19,626. CanpLesticks, R. H, Hepburn, Birmingham. 
19,627. Topacco Pipgs, T. Glennon, Glasgow. 
19,628. Corn and Grass-currinc Macuings, 8. J. 
Symes, Dublin. 
19,629. Steam Trap, J. Newton and J. Edgerton, 
Stoke-on-Trent. 


19,630. Srzam Gewerators, J. Green and G. Howe, 
Liverpool. 
_ Sream Generators, J. Green and G. Howe, 
vi 
19,632, ANTIFRICTION Brarinos, J. Holt, Birming- 
19,633. ScREW Proretiers for Suirs, J. Holt, Bir- 


mingbam. 
19,634. Ria Brakes for H. A. Lamplough, 
irmingham. 
19,635. Propuctne Corners in Merat, J. Stevens, W. 
Barnett, and H. Stevens, Wolverhampton. 
19,636. Braxg, R. Owen, Liverpool. 
19,687. A. E. Muirhead, 
19,688. Droprers for Wire Fencino, W. P. C. Bain, 


ow. 
Wincues of Drepcsrs, F. Lobnitz, 
for Pirzs, W. E. English, 
— Garment Hooks, R. Bell and R. Maguire, 
iw. 
19,642. Coms-cuTTInc Macuives, J. Bisset, jun., 
Glasgow. 
19,643. BorTLe - stopreRInc Devices, L. Grote, 
London. 
19,644. AcTUAaTING Mxrcuanism, R. C. Sayer, 
19,645. REGENERATING WasTE Steam, C. Rix, Liver- 
poo! 
19,646. Kitws, J. R. W. Woodward and N. Collier, 
Cy.inpers, M. Millar, Milngavie, 
19,648, Wargr Hoss, H. E. Purser and F. T. Glover, 
London. 


19,649, Crornes Rack, H. H. Pearce, London. 
19,650. Boots and SHoxs, A. C. York and F. Kennell, 


London. 
19,651, Srrarninc Liguips, T. W. H. Biddle and F. D. 
Gray, on. 
19,652. SypHons for AERATED Waters, B. J. Nicole, 


on. 
19,658. Recertactes for Sponces, R. I. V. Wart, 
Londo’ 


m. 
19,654. Fexpinc Borries, A. J. Roberts, London. 
19,655. Domivogs, C. E. Ward, London. 

Rewnovators for Six Hats, C. W. 8. Blyton, 


on. 
19,657. PotisHinc Powper for JeweLizry, H. Poate, 
London. 
19,658. Insucation of Etectric M. Hankin, 


lon. 

19,659. CoaTING ARTICLES with Zinc, I. Szirmay and 
L. von Kollerich, London. 

19,660. Comn-FREED Apparatus, G. Haydon and F. H. 
Urry, London. 

19,661. Lenctus of Metat, F. Morfitt, 
London. 

19,662. Games, R. Wales, London. 

19 668. Doors for Trucks, J. C., R. A., and W. J. 
Munro, Kingston-on- 

19,664. TELLURIOoN, 8S. Johnson, Kingston-on-Thames. 

19,665. Car-courLinc, T. Harrison, Kingston-on- 
Thames. 

19,666. SELF-swircHine Raitway Points, A. Kramm, 


on. 

19,667. Makino SuLPHURISED Dyesturr, C. D. Abel. — 

(Actien-Gesellachaft fiir Anilin Fabrikation, Germany.) 

RENDERING INcaPaBLE of ABSORBING 

Dygstorrs, G. Imray.—(The Farbwerke vcormals 
Meister, Liicius, and Briining, Germany.) 

19,669. SvuLpHuRIsED QO. Imray.—(The 

Farbwerke vormals Meister, Lucius, and Briining, Ger- 


many. 

19,670. Corron, H. E. Newton.—({The Far- 
benfabriken vormals F. Bayer and Co., Germany.) 

19,671. WasHino CLoruss, J. Hay, London. 

19,672. WimELEss TeLecrapny, E. Pilsoudsky, Liver- 


pool. 
19,678. Boots, G. E. A. Tostmann, London. 
19,674. Exxectric Rattways, H. H. Lake.—(W. M. 
Brown, United States.) 
19,675. CatcuLatinc Macuings, D. E. Felt, London. 
19,676. Locxine Nuts on Suarts, F. Ash, London. 
19,677. for VeLociprpss, B. Lewis, London. 
19,678. Brake MecuarisM for VELociPEpEs, 
C. C. Lindsey, London. 
19,679. Weavine Looms, J. Poyser, 


ndaon, 
19,680. Cuarns, C. L. Hoff, London. 
19,681. Mountarn Locomotive, G. 8S. Fouts, London. 
Increasine the Spgep of Veniciss, G. Phippen, 


ndon. 
Maxine Stoppers for Botries, J. McRae, 
on, 
19,684. Grinpine Apparatus for Prangs, W. 
jrmann, 
19,685, Accorproys, A. Eichler and F. Pietschmann, 
jon 


19,686, Accuuutators, de R, de Sales and F. 
Gueugnon, 
19, Mecuanism for Prune Prarss, 8S. V. Huber, 
ndon, 
19,688. Recovertna Sotvents from Compounns, W. 
Erben, London. 
19,689, Propvcine Powper, Willoox.—(The 
Badische Anilin and Soda Fabrik, Germany.) 
Cass, R. A. Rae, 
London, 
Smoke Consumers for Furnaces, J. Alves, 
ndaon,. 
of Boots, EB. C. Pope-Sadler, 
ndon, 
Hat-rrn and Fastenrsrs, M. B. Mosher, 


on, 
Fito Carraiposs, J. T. Sandell, 
ondon, 
19,695. Curve for Burvatoss, 0. and A. 
uen 
19,606, Dovetai, Boxes, J. and H. Hinchcliffe, 
jon, 
19,697, Lampe, J, Guimaraes, London. 
19,608, Morons, F. Bryan and A. H. Bayley, 
Convayors for 8. J. Sydney, 


Barren for 


19,690. Mup Guarps for Hansom 


Fasrenee for Deivixc Betts, R. Griffiths 

19,701. Crctz Motors, H. J. Lawson, 

19,702. Prez Towos, R. J. Northam and A. J. Bramlette, 
London. 


19,703. Apsustine the Drivinc of Sargty 
Bicyciss, The Components and Cycle 
Manufacturing Company, Ltd., and W. Hi iy 
Birming! 

19,704. StRapiess Winpow, F. Haymes, jun., 
Manchester. 


Srd November, 1900. 
19,705. Mzwpinc of Cycizs, W. Hardy, 
suffolk. 


19,706. Lavatory Waste Vestitator, C.J. and C. E. 
R. T. Ford, and A. Aldred, London. 

19,707. Stawp fur Boots, W. Potter, 


on. 
ne Frustrum, H. D. Rattray and J. 8. Kershaw, 


le. 
19,709. Prevestinc Visratioy, 8. Cowper- 
Coles, London. 
19,710. Wuspows, W. Phillips, Leeds. 
19,711. Poriryinc Pararriy, N. M. Henderson, D. R. 
Steuart, and J. Calderhead, Glas,ow. 
19,712. Bicycie Stawp or Rest, J. Dugdale, Preston. 
19,713. Musge’s Picx, J. O. and W. Davies, Aber- 


cynon. 
19, Mitk, H. B. Tacker and G. Weaver, 


ristol. 

19,715. Castors for Bepsrgaps, P. 
McMartin, Glasgow. 

19,716. ATMOSPHERE-COOLING Apparatus, H. Johns, 
Mane! r. 

19,717. Atracument of Wiepow-sasH Hawnorxes, 
C. T. Scott and P. B. Richardson, Sheffield. 

19,718. Drivinc Gears for Motor Cars, A. W. Booth- 
royd, Coventry. 

19,719. Macuings, A. Sowden, 


19,720. CrecuLar G. A. Mitchell, 
Leicester. 


19,721. Letrer G. Hopper, Wakefield. 
= Warp Beams, J. y and W. Rossetter, 


er. 
19,728. Cases for MusicaL Instruments, J. Smith, 
Manchester. 
19,724. CYCLE-PROPELLING Apparatus, A. T. Taylor, 
Huddersfield. 
19,725. Licnr Porraste Warprose, E. J. Arthur, 


London. 
19,726. MetHop of Locomorioy in Fivips, L. C. Reese, 
London. 


19,727. Gamer, C. F. England, G 
19,728. Lirtinc Jacks, J. Hil 
19,729. Enorse Vatves, J. 
urlay, Glasgow. 
19,730. Paevestinc Re-wispisc of Papgr on Typr- 
Macuings, R. Coulson, Blackrock, Co. 


19,781. ‘Desk-FRaME for F. F. Lydcn, 
London. 


loucester. 
Manchester. 
. Carruthers and J. 


19,732. Armour J. Parsons, jun., 
Saint Teath, near Camelf 
19,783. Hixces for Wrixpows, F. T. Wonnacott, 


don. 
19,734. Composition for Preventine IncrustaTion in 
—, J. Garside, G., J., and A. Saxon, Man- 


e 7 
19,735. VewTiLatTinc Garments, F. Pegler, L. Lehberg, 
and G. Cooper, Manchester. 


19,787. SiowaLuine by Erecrric Waves, J. Zenneck 
and The Prof. Braun's Telegraphie Gesellschaft mit 
beschrinkter Haftung, 

19,738. Linx C. Anderson, Swindon. 

19,739. Proputsion of Boats, A. Casey and H. Bodtker, 


19,740. Traction Apparatus, E. J. Pennington, 

19,741. Locomotive Evctnes, E. J. Pennington, 

19,742. Locomorive Exorses, E. J. Pennington, 
London. 

19,743. Circutak Weravinc Looms, C. G. Hill, 

Hanp for Corriss, G. 8. Garrett, Birming- 


19,745. VALVE for Wrspinc Excrxss, G. W. Bradford 


and W. Bates, Sheffield. 
19,746. Giass Curtains, H. Cintrat.—(B. Navarcin, 


19,747. Srrucrurges, H. Dorenwend, Birming- 


Sw#arpener for Scissors, E. E. Montgomery, 

mdon. 

19,749. Rotiers for Wixpow Sasues, F. J. J. Gibbons, 
Lond 


mdon. 

19,750. Hotpinc Down Bo ts, W. Naylor, Londor. 

19,751. Warminc Apparatus, G. M. Capell, Stony 
Stratford. 

19,752. Furnace Bar, J. Hutchinson, Nottingham. 

19,7538. P. Thompson.—{@. 
Parent, France.) 

19,754. Key Sockets for Incanpgscent Lamps, O. D. 

T. H. Marsh and A. Vandham, London. 


son.—(Victoria Werke A.G., Germany.) 
Dissectinc Apparatus, H. Mackintosh, 
verpool, 
19,757. Raptat Drititisc Macuinss, R. McGown, 
Manchester. 
19,758. Woop Titss, A. A. Webb, Birmingham. 
19,759. Execrric Traction Systews, W. Aitken, 


on. 
19,760. Gas Hegatinc Appiiances, E. C. Harvey, 
Lond 


on. 
19,761. Brows Cotovurinc Marrer, C. D. Abel. — 
(Actien-Gesellachast fiir Ani in-Fab ikation, Germany.) 
19,762. CatcuLaTine Macutsss, F. Trinks, London. 
19,768. ApParatvs, F. Humphris, 


on. 
19 764. Macurxgs, C. T. and W. B. Burgess, 
London. 


19,763, Euecrric Resistancss, W. Pitt, London. 
19,766. OverHEaD TROLLEY Pours, W. E. Rowlands, 


19,767. Avromatic H. 
19,768. Apparatus for 
Lemmon, London. 
19,769. Separatine Iron from Bavxrre, D. A. 
Péniakoff, London. 
19,770. Exuavust Srrencers, C. Liper, London. 
19,771. Rovp Verticuss, J. 


jon, 
Lamps for J. W. Bowley, Leigh-on- 
19,773. C. H. Curtis and G. André, 
London. 
Fivsarve Warer-ciosets, J. C. Croppi and L. 
Lond 


19,775. Tea Orns: Lasker, London, 
77 CHING TROY, or, Le 
19,776. INCANDESCENT Gas. J. Mallol, Bir- 


London. 
tums, N. 


mi 
= Smith, N. D. Mac- 
Burwers, A. D. Smith, N. D. Macdonald and 

S. Rolls, Edinburgh. 


5th November, 1900, 

19,779. Motion for R. and J. Rat- 
cliffe, burn, 

Sreats for W. J. Whiting, Bir 
mingham. 

Grunastic Rives, F. A. Lumley, 

iw. 

Euacrarcrry Connectors, D. 

Roberts, Derby. 


| 
| 
} 
Prof. Braun’s Telegraphie Gesellschaft mit besch- 
rinkter London. 
| London. 
France. 
ham. 
— 
KOsE, steel twin-screw steamer ; built by, John 
@ Wallasey Urban Council; dimen- 
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19,788. Preventinc Visration in Gas Burwers, A. 
Crowther, Eccleshill, Yorks. 

19,784. Lupricatine C. Thatcher and J. 
Renshaw, Manchester. 

19,785. Mixinc Vapours, G. F. Hurst, Coalville, 
Leicestershire. 

19,786. Traction Encrnes, J. H. Mann and Mann's 
— Steam Cart and Wagon Company, Limited, 


19,787. Orrick Rutger, W. T. Chubb, Iron Bridge, 
Shro re. 
19,788. Dritiinc for Coax, A. Downie, 


Glasgow. 
19,789. TreaTinc AmyLaceous Matrers, A. Ashworth, 


Bury. 

19,790, [non and Tusine, R. W. Lewis, Wolver- 
hampton. 

19,791. Ferp-wHEEL Motion for Sewinc Macurygs, W. 
J. Rutty, Stone, Staffs. 

19,792. Harness Jacquarps for Looms, W. Paton, 
Huddersfield. 

19 798. Braxgs, D. Prout, Dartmouth. 

19,794. Improvine INCANDESCENT Lamps, J. W. Robin- 
son and R. Corsham, London. 

Taps for Water CisTerns, W. Bradley, 

eme. 


19,796. Provcus, R. H. N. Sel'ar and J. Cook, 


iw. 
19,797. Pen, W. K. Carew, Dublin. 
19,798. Stgam Motors, J. Murrie, G 
19,799. Eve-ciass Hook, H. C. Fraser, Glasgow. 
19,800. PHorocrapsic Camera, A. Kershaw, Leeds. 
19.801. Sxir-rexper for Printinc W. H. 
Clegg, Burnley. 
19,802, Barrow, H., W. B., F., and A. Farmer, Bur- 
ton-on-Trent, 
19,803. OxNnaments for Bepstgaps, W. H. Bagley, 


mdon, 
19,804. Rotter Begarines, H. 8S. H. Shaw, 
Liverpool. 
19,805. SELF-ADHERING Macnrine, H. 8. H. Shaw, 
Liverpool. 
19,806, Rerintnc O:1s, F. Morgan, Poggio Mirteto, 


Italy. 
G. Clark and R. H. Marples, 
emieid, 
19,808. for Piartinc Macuixes, B. White, 
Nottingham. 


19,809. Trottey Arm Stanparps, S. Hutchins and C. 
E. Fry, Altrincham. 

19,810. Iapact Rock-pRILLING Toots, T. H. Phillips, 
Manchester. 

19.811. Wispmitt, A. E. Miles, Worcester Park, 
Surrey. 

19.812. Game, E. G. Matthewson, London. 

©. Imray.—(B. Greville, 

rance 

19,814. Boxes, C. Drache, Berlin. 

19,815. Fryers for Spinninc Frames, J. and P. Clough, 
and R. Wadsworth. London. 

~— Roap Scaririers, H. F. Rutty and J. T. Bow- 

len, Ilford. 
19,817. Dotty Tos, 8. Andrews, Wolston, near 
ventry. 

19,818. Propuctnc from Furnace Siac, H. 
Stein, London. 

19,819. PoLengaps, A. M. Young, London. 

19,820, Horae-suors, G. H. Oatway, London. 

19,821. Exp Paves of Cycte Pepats, L. Castiglione, 
Birmingham. 

19,822. Etecrric Caste Conpuits, O. C. Summers, 


ndon. 
fRENGTHENED ENVELOPE OPENER, W. A. Healey, 
ondon. 
19,824. Printinc by TeLecrapuy, J. Burry, London. 
19,825. Coup.ines for Veuicies, R. Wright, 


ndon. 

19,826. Ionrtrxc Foses, C. E. Tyack and H. T. Robin- 
son, London. 

19,827. Macuryes, H. Grosselin, London. 

19,828. Tracks, Siemens Bros. and Co., 
Limited, and A. Siemens, London. 

19,829. Lockxinc Raitway Sicxats, G. H. Jelfs, 
London. 

19,830. Coo.ine Borris, H. 8. Neuberger, London. 

19,831. Tannixe of Skins and Hupgs, F. Valentiner, 
London. 

19,882. Ovens for Bakers’ Use, G. A. Ventre, London. 

19,833. Pipg Wrencues, C. Peterson, London. 

19,834. Dritt Cuucks, H. Fuchs, London. 

19,885. CLosrnc Device for TusuLAR Bopigs, E. de 
Carlo, London. 

19,836. Execrricat Catt Apparatus, M. J. Buxbaum, 
London. 

19,887. Enornes, A. Lotz, London. 

19,888. Groovine and Device, E. Capitaine, 


mdon. 
19,839. PorTaBLE Apparatus, E. Capitaine, 


g Screw-tHReaps, E. Capitaine, 

London. 

Appliances, H. H. Lake.—(R. Berlam, 
taly 


19,842. Apparatus for InpicaTinc of Sutps, 8. 

= Page.—(The Delanoy Safety Log Company, United 
tates 

19,848. Wixpow Arrractioxs, G. Wiukler, 
London. 

19,844. Barret-rormers, W. M. Schoolfield, London. 

19,845. TorBtves, H. Jewson, London. 

19 846. Granular Susstances, J. Sleeman, 
London. 

19,847. Evecrric Fosk Apparatus, O. L. Peard, 

naon. 

19,848. Apparatus, A. Kitson, 
London. 

19,849. Ketrte Hanpie, W. L. Wise.—(G. Baumann, 
Germany.) 

19,850. Purse, V. G. and E. A. V. Nealeand M. R. Moore, 
London. 

Sewine Macurne, C. B. Hunt and H. F. Ainley, 

ndon. 

19,852, Execrric Lamps, W. Felsch, London. 

19,858. Gas Generator, 8. Csiky, J. Sarkany, and 8. 
Centiin, London. 

19,854. Devices for Scortna at Games, W. J. O'Hara, 
London, 

19,855. Prorectinc Device for Boots, F. H. Bartlett, 


ndon. 
19,856. Lockinc Rartway Carr1acgs, H. Bartlett, 
Lond 
19,857. 
London. 
19,858, ELecrricaL Switcnu, W. Sumner, Liverpool. 
19,859. IncanpEsceNnt Bopres for LicHTING, G. Meyer, 
Liverpool. 
19,860. Mounts for &c., J. Graefe, 


on. 
DistrisuTinc Exastic C. Piguet, 


London. 

19, for Removine J. Paehlke, 

ndaon. 

19,862. Boxss, R. Rost, London. 

19,863. Process for Coatinc Fisrovus MATERIAL with 
Mera, R. W. James.—(J. H. Robertson, J. B. Camp- 
bell, and D. R. Case, United States.) 

19,864. Apparatus for Dustnrectinc, J. Bardin, 

mdon. 

19,865. Weaviso Carpets, J. Humphries and Sons, 


Limited, and J. P, Humphries, London. 
19,866. CYOLE - STEERING «8s, Rudge-Whitworth, 


Limited, and J. V. Pugh, mn. 
19,867. Fotpinc Hamper or Basket, L. Martindale, 


London. 
19, Trunk or L. Martindale, 
19,869. Fire-pripors, J. C. A. Marckmann, London. 
19,870. Cueck Reis for Horszs, J. yydon. 
19,871. Heat Insutatine Paint, J. Hommel, Los 
Angeles, California. 
19,872. Bevr Buckts, H. Hume-Spry, Calcutta. 
19,873. Carpoase, A. Hume-Spry, Calcutta. 


6th November, 1900. 


874. Heatino Warer Sream, J. V. Robinson, 
Malahide, Co, Dublin. 


19,875. Stove, H. W. Roberts, Newmarket. 

19,876. Water Inver for Hypraviic Works, C. E. 
Livesny, London. 

19,877. Paintinc A. L. Shepard, 


London. 
19,878. Avromatic Coupiuses, A. H. Gosling and F. 
E. Dallaston, Southam: 


19,879. Repuction of Nrrro-compounns, G. W. John- 
son.—({C. F. Boehringer and Sockhne, Germany.) 
19,880. Macutngs, J. T. Marshall, E. P. 
ter, and J. Duckworth, London. 
19,881. Revo.vine Sasues, The Easily-cleaned Window 
pany, Limited, Shrewsbury. 
Sprivc for Metat Boxes, J. W. Milligan and 


19,888. Hoox Hoiper for Mrvers’ Lamps, F. J. 
Richards and J. H. Brain, Leeds. 

19,884. Rotiep for Cameras, C. A. Burghardt, C. 
G. Warnecke, and W. H. Heath, Manchester. 

Brakes for W. J. Sidwell, 


entry. 
19,886. Catcuss for Wrspows, F. Green, Manchester. 
19,887. “ Taz Hanpy Man,” Cavendish House Company, 
Limited, Cheltenham. 
19,888. Suutrie, W. Jamieson, G 
19,889. Pxevumatic Boor W. K. Carew, Du 
19,890. Prevestine Venices from Sxipprne,” F. C. 
Askham, Sheffield. 
19,891. Pumps. H. Turner, Sheffield. 
Reveasep Lune Tester, W. A. McNutt, 


iw. 

19,893. Comsustion E., T. H., L, 
and J. Gardner, Manc x 

19,894. Mixiye Matt, J. T. Cope, Birmingham. 

19.895. PorTaBLe AceTryLene Generator, 8. and J. 
Dawson, and W. W. Lewis, Birmingham 

19,896. SusPenpINGGaRMenTs, E. B. Taylor, Harrogate. 

jodgson, W. Tetley, and G. 


Retf 
Wrxpows of Raitway Carrtiacgs, J. Darling, 
iw. 
19,900. Execrric Powxka-morors, H. Spihl, Man- 


chester. 

19,901. Woop Worxtse, J. Ratcliffe, Manchester. 

19,902. Distrisutise Exvectric Current, F. E. Ham- 
mond, Glasgow. 

19,903. Cottixey Tos Cups, H. Gibson, jun., and R. 
Thompson, Newcastle on-Tyne. 

19,904. Psesxnotprrs, A. J. N. Goodson, Leighton 
Buzzard. 


19,905. Corr Bars, Macfarlanc, Strang, and Co., Ltd., 
and T. R. Evans, Glasgow. 

19,906. Protector, F. Hansing, 
Londo: 


19,907. UNsHRINKABLE PANELLED Door, C. and J. Nye, 
Brighton. 

19,908. Lanterns, C. 8. Snell, Saltash, Cornwall. 

19,909. PoLzHgaps, A. M. Young, on. 

19,910. ELrecrric Trottey Wires, A. W. Hancock, J. 
Leighton, and R. Hacking, jon. 

19,911. Mgans for GengraTinc Heat, A. Smallwood, 
Birmingham. 

19,912. Uritistnc Scrap Tung, A. Smallwood, Bir- 
mingham. 

19,913. Manuractorinc Hurp ks, A. Smallwooi, Bir- 


ming’ 
19,914. Prorectinc Book Cover Corners, M. Wignall, 


on. 
19,915. Kyire Grixpers, E. L. and G. E. Anstie, 
London. 
19,916. WasTE-PREVENTING Tap, R. and G. Harding, 
on. 
19,917.. LusRicaTinc of Venicies, H. Penn, 


jon. 
19,918. Mat_-carts, W. and J. W. Wilson, London. 
ee Loom Harngss, A. Patterson and 8. Dewhirst, 


mdon. 
19,920. MeraL-cRINDING Apparatus, F. E. Whitham, 
Londo. 


19,921. Hicu-pressuRE Brie Cocks, J. C. Tuppen, 
Brighton. 
19,922. ELecrric Firrincs, P. T. J. Estler and F. 
Kleinsteuber, London. 
19,923. Stream Heatinc Apparatus, M. Frohlich, 


n. 

19,924. ComponeNnr Parts of Rapiators, M. Frohlich, 
London. 

19,925. Ssurrers, P. A. Roebuck, 
London. 

19,926. Baxpo.rer, F. G. Hughes, London. 

19,927. Rorary Moror, I. Clifford, London. 

19,928. Tarcets, L. Reinke, F. Bolling, and C. Bird.— 
(A. Reidinger, Germany.) 

— Raits for Permanent Way, L. A. Legros, 


naon. 

19,930. Beartnos for Guipe H. M. Fritzsche, 
ndon. 

19,931. Rims for Pyeumatic Tires, P. W. Atherton, 
ndaon. 

19,932. Sranp for Hotpinc a Kerrie, H. C. Evans, 


on. 

19,933. Macuiyes, J. R. Williams, London. 

Movuntise Exxecrric Bexts, C. Woittequand, 

ndon. 

19,935. Wrixpow-sasH Fasteners, H. H. Lake.—(The 
W. and EB. T. Fitch Company, United States ) 

19,936. RoLuinc Bars, G. A. Weber, London. 

19,937. Mercerisinc Macutives, F. and C. Shuman, 


London. 
19,938. Motive Power Excryes, J. M. J. Salomon, 


ndon. - 
19,939. CizanInc Togacco Pirgs, W. G. Blanchard, 
London. 
19,940. Sargcuarpinc Teramcars, G. Mihanoff, 


on. 
19,941. Countinc TypewRitres Worps, M. Tregarthen 
and L. Newton, London. 


Musica Ivstruments, L. V. Szczepanowski, 

ndaon, 

19,943. Cicaretre Hotpers, J. E. Ransome and F. W. 
Garrard, London. 

19,944. SicHTine Firrines for Firg-arms, A. Perazzi, 


London. 
19,945. INCANDESCENT ELEctTRIc Lamps, W. P..Thomp- 


son.—(A. Sinding-Larsen, Norway.) 
Propucine CoLourninc Matt, R. Flessa, 
mdon. 


19.947. INTERCHANGEABLE LETTERING PxatE, O. P. W. 
Rieck, London. 
19,948. Automatic Switch Systems, J. P. Pehrson, 


ndon. 
19,949. Fornaces, W. P. Thompson.—(Mars Fahrrad 
Werke und Ofenyabrik A.-G. vormals P. Reissman, Ger- 


many.) 
for TransporTinc Eoas, W. J. Shaw, 
Vi 


19,951. Dry Core G. E. Heyl- Liverpool. 

19,952. Rimer, P. C. Jensen, 

19,953. Apparatus for Packinc O1Lcakes, A. W. 
French, London. 

19,954. Bepsrgaps for InvaLips, N. Clement, London. 

19,955. Mixture of AckTYLENE and Arr for LicHTING 
Purposes, L. Delaloye, London. 

19,956. Hosz and Supporter, M. F. Loving, 


ndaon. 
19,957. Borries, J. H. Louch, London. 
19,958. NON-REFILLABLE Bortries, W. L. Baker and J. 

E. Newsom, London. 

19,959. WinpMiL1s, P. Mitsch, London. 
19,960. Licuts on Raitway Trans, C. Davis, London. 
19,961. ProsgctiLes for Orpwance, C. Davis, Landon. 
19,962. Car Couper, A. J. Beard, London. 
19,968. Lirrmne-sacks, G. B. Galagher, London. 
19,964. Door Curgck and Sprina, O. C. Rixsom, 


on. 

19,965. O1L-FEEDING MecHANISM, R. Haddan.—(W. &. 
Sherman, United States. 

Casgs, R. dan.—(J. L. Orane, United 


tes. 
19,967. Musica InstRuMENTs, R. Gumz, 


ion. 
19,968. Strincep Musicat Instruments, R. Gumz, 


London. 


19,969. Rorary Encore, T. J. Masters, London. 

19,970. PorTaBLe Fiirerrsc Apparatus, H. Nordt- 
meyer, London. 

19,971. Carrytnc-orr Smoke from Tusngis, J. J. 
Swaine, lon. 

A. Quarrie and A. J, Leitch, 


19,978. Sectrisc Pirates to Pranororts Frames, C. 
R. 8. J. Hallé, London. 
for Pianorortes, C. R. 8. J. Hallé, 
pndon. 
19,975. Empossep Paper, D. G. McRae and H. Soar, 


ion. 
Articies with Heiicat Surnraces, C. Wiist- 
mdon. 


unz, 
19,977. Sgats adapted for Ovrpoor Usk, J. H. Hunter, 


on. 
19,978. for Rartway Carriaces, R. T. 
Preston, London. 
19,979. Stoves fur Soxipiriep Spirit, C. M. 
Owen, London. 
pa Destructor Furnacss, E. and A. W. Bennis, 


verpool. 
19,981. Ontarstnc Motive Power, G. Pirie and J. G. 
Lemon, London. 
Apparatus for Issuinc Tickets, E. March, 


mdon. 
19,9838. Perroratinc Enve.opss, W. J. Luxmoore, 
London. 


7th November, 1900. 


19,984. Lapets for Wacow Sueets, A. Allen, 
Stoke-on-Trent. 

19,985. Fruterine Ligurps, P. F. C., H. W., and R. J. 
N. Willcox, Sunderland. 

19,936. Cure Brackets for Rops, R. R. Harrison and 
W. F. Monk, Birmin, 

19,987. Bonp for Tramway Rats, W. R. Sykes, A. H. 
Johnson, and C. J. Cooke, Bickley, Kent. 

19,:88. Jornt for Raris, W. R. Sykes, A. H. Johnson, 
and C. J. Cooke, Bickley, Kent. 

19,989. TeLepHone TRaNsMiTreR, A. J. C. Jackson, 
Greenisland, Co. Antrim. 

19,99°. TrawL Wixca, J. H. Mein, Great Grimsby. 

19,991. Frre-arms, J. Carter, Birmi 

19.992. R. E. Cree, Dublin. 

19,993. Propettisc Tramcars, A. A. Ingraham, 
Kingston-on-Thames. 

19 904. FurNacr Grates, J. 8. Binnie, Glasgow. 

— Rotary Enorng, J. W. Young, Newcastle-on- 

‘yne. 

19,996. Gate for Horsz Racers, J. Robinson and H. 

"Gore, on. 

19,997. Corrin Hanpix, C. Harman, Birmingham. 

Dovcu-piviper, J. E. and C. E. Pointon, 

on. 
19,999. Bakers’ Ovens, G. Dean, Derby. 
20,000. Tap and Barret Firrincs, W: L. Randall, 


G Ww. 

20,001. Hurts of Srgamsnips, J. Mc'Closkey, 
G Ww. 

20,002. Name Piartes, N. B. Jamieson and J. Y. 
Steel, Glasgow. 


20,003. Time ALARM BELLS, E. V. Cooke and A. Smith, 
Manchester. 

20,004. Maxine Pictura Frames, A. E. Milton, Bir- 
mingham. 

20,005. Pumps for Conpensers, S. Swift, Sheffield. 

20,006. Forcine Razors, W. H. Furniss, Sheffield. 

Parcet Cakrierk for Bicycies, J. Glossop, 

208. 

20,008. Rotter Burns, F. K. Gurney, Mancheste:. 

20,009. ApverTisinc Devices, A. E. and A. W. Peck, 
and G, H. Heath, Manchester. 

20,010, Frsre-carpinc Macuines, J. Barbour.—(D. R. 
Malcolm, United States.) 

20,011. Stergoscorgs, H. Heywood, Huddersfield. 

20,012. Macaine for Liguip, C. H. Whittle, 

ite: 


Lancaster. 
Heattnc Criispers, 8. Smith, Bishopbriggs, 


20,014. Srzam Borter Fvewaces, J. Murrie, Glasgow. 
20,015. Cameras, J. E. Thornton, Altrincham. 
20,016. Switcues, H. Oppenhei 
schoft M:x and Genest, Germany.) 
20,07. A Break to Stop Rees, N. 8. Brown, 


Wigan. 
20,018. Macning for Buitpisc Hexts, J. V. Collier, 
Birmirz 


pgham. 
29,019. Bricks, J. Young, Glasgow. 
20,020.. Dish Cover, M. Oram and A. Paczensky, 


Bristol. 

20,021. Coat Pirate and Frame, W. S. Pilditch, 
London. 

20,022. Heatisc by Hyprocarson O1ts, J. P. Blake, 
London. 

20,023. Dgoporisinc AcENT, M. Depangher and V. U. 
Pontini, London. 

20,024. Device for StReTCHING , G.V. Rowden, 
Eastbourne. 

20,025. Wueers for Venicies, J. H. Prouse, Bir- 


dots, 
—(4e 


m 
Cover for Garpen Sgats, 8. Barraclough, 


on. 

20,027. CaspLte Toxses, Entwistle and Stephens, 
Limited, and H. J. Stephens, London. 

20,028. Cement, H. K. w, London. 

20,029. ExTractinc Merats from Orgs, H. K. Bellew, 

on. 

20.030. W. G. Potter, 
London. 

20,031. Borers, W. G. Potter, London. 

20,032. Heatixe of Burip1xes, F. J. Scott, London. 

20,083. Stain Nosisc, L. Tucker, London. 

20,034 zrric Preparations, R. J. Yarnold, 


20,035. Hyprocarsos Burwers, C. A. Rosicr, 
on. 


20,036. Cow:s, J. Perry, London. 
Castiso Buiiets, W. and A. Richardson, 


London. 
os Cyciz-rorxs, Rudge-Whitworth, Ltd., and J. 


20,029. Guoves, H. Urwick, London. 

Putverisinc Macuing, C. W. and H. H. Kitto, 
Ondon. 

29,041. Raitway Venicte Covuriines, T. A. Brockle- 


20,042. ‘SiowaLLiNa by CoLourgp Lionts, E. C. Cusack, 


mdon. 

20,043. Srups, F. Be: , London. 

20,044. InsuLATING MATERIAL, C. F. Nafzger, London. 

20,045. Currine Timper, R. Logan and J. C. Port, 
London. 

20,046. Trouser Braces, A. W. C. Shean, London. 


Construction of Rapiators, M. Frohlich, 

mdon. 

Postace Stamp Arrixers, E. M. Harrington, 
naon, 


20,049. ELectric Batrery Piatss, J, M. Richardson 
and H. Ramsbottom, London. ‘ 
pag ot System for ConTROLLING Pumps, J. G. Childs, 
ndon. 
20,051. Siicers, G. Walker, London. 
20,052. F. T. Parsons, 


mdon, 
26,053. EARTHENWARE ArticiEs, C. C. Bruff, Loudon. 
20,054. for VEHICLES, P, C. Campbell, Kings- 


ton-on-Thames. 
20,055. Iron Srarrcases, 8. Lion and W. Stern, 
London. 
Apparatus for L, E. Cowey, 
ndon. 
20,057. STRAM-GENERATING Apparatus, H. McPhail, 
ndon. 
20,058. TorLet Curpoarp, J, Loew, Loudon. 
20,059. Formine the Secments of A. F, Petch, 
London. 
20,060. RaILway 
Birmingham. 
20,061. Moro! 
20,062. Puncnes for 
Black, London. 


Covriinos, J. Parker, 


A. Saunders, London. 
KING the Recetrr of Fares, 


20,068. BicycLe Frex-waeets, T. and R. T. Jeffs, 


ve 

20,064. Kuypoarp Instruments, R. Haddan.—{The 
Firm of Kitht-and Klatt, Germany.) 

Manvracturine Wire Nai.s, J. Wikschtrém, 


mdon. 
Creanine Woot with Sotvests, E. Maertens, 
maonh. 
20,067, ManHoLe Doors, T. Balmforth and H.C. Brown, 
London. 
20,068. Inrccron Apparatus, A. J. Boult —(M. Thiir- 
mer, Germany.) 


20,069. Drivinc Face for Ciuss, W. Mules, 
don. 
20,070. PortasLe Paps, T. H. Morris, 
London. 
Spueres for Games, A. Weintraud, 
on. 
20,072. Lerrer-sox, G. Farmer, London. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


656,697. Four-cytisper Locomotive Encive, A. 
Mallet, Paris, France —Filed January 9th, 1900. 
Claim.—In-a locomotive with coupled axles, the 
combination of four cylinders, all placed on the out- 
side and arranged in two groups, each arranged to 
actuate a different axle, the two cylinders at each 
side of the engine being arranged one before the other 
at different heights, having their axis on the same 


ver ‘ical plan, an ordinary pitman connecting the front 
cylinder a to itsaxle / aud a connection from 

of the rear cylinder ¢ to its axle ¢ comprising a lever 
of the third order e, whieh brings the piston-rod of 
this cylinder over the revolving parts of the front - 
driving axle, while the two driving axles at either 
side may have their cranks keyed at any position in 
relation to each other, as described. 


656,762. APPARATUS FOR TAKING AND REPRODUCING 
ANIMATED SCENES AND Scunps, A. Baron, Asniéres, 
France.— Filed October 81st, 1898. 

Claim.—In an apparatus for recording or exhibiting 

simultaneously-oceurring visible and audible effects, 

the combination of a phon ph with electrical 
means for driving the same, a kinetographic camera, 


a current-distributing commutator operated by the 
kinetographic camera apparatus, and circuit connec- 
tions intervening between-the current-distributing 
commutator and the electrical means for driving the 
phonograph, so as to effect the o; tion of the phono- 


graph in synchronism with the kinetographic camera. 


657.950. Macnine ror Maxkinc Briquetres FoR 
Testinc Purposes, 7. Miller, jun., New York, 
N.Y.—Filed June 5th, 1899. ; 

Claim.—In a machine for forming briquettes, a mould 

for containing material, a reciprocating plunger for 

said mould, a cylinder containing a piston rome va on 

its piston-rod said plunger, a pump for pumping a 

liquid into the cylinder against the piston, a reservoir 

surrounding the pump barrel and vpening into the 
same, the lower end of said pump barrel projecting 


SS 


from the reservoir, ad connected with the top of snid 
cylinder, a valve in said barrel for closi) g cummunt- 
cation between the barrel and cylinder, » valved pipe 
leading from the cylinder to the reservoir to allow of 
a return of liquid from the cylinder to the a) 
and an electric alarm controlled 


said plunger, substantially as 


the movement 
ot forth, 


| | — 
i 
356,697 
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Because of the large expenditure and immense amount 
of labour involved, the central cutting must claim a 
foremost position in any consideration of the Panama 
enterprise. The work constitutes a startling novelty in 
the history of engineering, for never has the hand of man 
compassed a cutting of like character and such magnifi- 
cent proportions. Even with a bottom 69ft. above sea 
level, the cutting of the Culebra for a very considerable 
distance will have to descend into some 280ft. of solid earth 
androck. This exploit, however, in itself need not excite 


 penmens company appear to have resulted in a complete 


The following table shows the amount of excavation 


understanding. The Emperador section, and especially | required to complete the waterway :— 


its deeper part, is largely composed of Gamboa rock, 

being ry! hard, solid walls without Ordinary. Hard. Totals. 
e necessity of lining; while the Culebra section, appro- ; 
priately called the great cutting, will be almost entirely | Atlantic section 000 6,408, 000 
in asedimentary system of sandy loam, which descends | Bohio reach ... 6,350,000 | 2,000,000 | 8,350,000 
below the sea level, and-although comparatively soft, 

and even ts of exceptionally Pedro-Miguel 350,800 | 1106, 400 
On page will be found additional : 
of scenes in this section of the canal route. e first was 28,898,200 | 21,870,200 | 50,808,400 


taken at kilometre post 54°450, looking towards Colon, 


These figures, it should be noted, ignore the work 


serious apprehension, for although there may not exist | and depicts employés of the Compagnie Nouvelle actively Sy 
similar artificial works, Nature unaided has achieved | engaged in operations in the Culebra cut. At this point | accomplished by the present company in the central cut- a 
many deeper and longer cuttings — mountain gorges | the original height above sea on the axis of the canal was | ting and the maritime channel on the Pacific side, repre- oe 
exceeding 1000ft. in depth and long in proportion have | 810ft., and the photograph shows the excavation carried | senting respectively about 3,000,000 and 2,000,000 cubic a 
been opened by rivers for the passage of their waters, and | to a depth of 161ft., or 149ft. above the level of the sea. | metres. As a set-off to this, there will probably arise = 
these usually have slopes much more abrupt than are | The second picture is also a reproduction of an original | necessity for supplementary excavations, consequent upon 7 
contemplated’in the present instance. Therefore, putting | photograph taken in the Culebra cutting—at kilometre | land slide during the further progress of the work and the w 
(23.09) : 23. 
: 

(00) 

= 
ELEVATION OF THE DAM. 


aside for the moment considerations of time and expense, 
the crux of the Cordilleras project is the question of 
stability. With regard to this, as already suggested, the 
present company has gone far towards satisfying the 
most doubting minds. Its investigations into the geology | 
of the isthmus have been both exhaustive and practical, | 
and the conclusions based upon the disclosures of the 
cunette preparatoire and other trial borings appear | 
to be of very definite and _ satisfactory character. | 
MM. Marcel Bertrand and Philippe Ziircher, two of the | 
five members of the Special Technical Commission, are 
geologists of repute, and their studies of the nature of the | 
soils along the canal route and of the likelihood 4 
seismatic disturbance have been remarkably elaborate and 
searching. 
Generally speaking, there seems little doubt, from the | 
engineer-geologist’s standpoint,’ of the feasibility of the 
entire project. One formation, however, calls for special | 
mention, namely, the red clays, peculiar to tropical | 
climates and very apparent in the isthmus of Panama. 
They are created by the disintegration of the soils by 
atmospheric action, and furnish a surface, often 60ft. 
deep and in places even deeper, very liable to slide. | 
Along the canal route they are found in greatest depth 


at Cucaracha, on the Pacific slope of the great cutting, | 


THE BOHIO DAM 


possible expediency of widening the waterway in places 
where the curvatures appear unduly —_ Generally 
speaking, however, the canal is remarkably free from 
such defects, for more than half the total Jength is 
straight on the plan, and elsewhere the curves are com- 
paratively gentle and should offer no danger to naviga- 
tion. With one exception, the smallest radius admitted 


post 55°000, looking in'the direction of Panama. Here 
the original height above sea was 290ft., and the depth of 
excavation in July, 1899, was 153ft. In further reference 
to these illustrations it may be mentioned that quite 
adjacent to the spot where the second photograph was 
taken was the highest point of the continental divide. The 
original altitude, measured on the axis of the canal, was 


- 
» 


vel 


CROSS SECTION FROM ATOB. 


THE BOHIO DAM 


is 2500 m. (8200ft.), while the other curves have radii 
equal to or exceeding 3000 m. Two sidings 600 m. long 
and 60 m. wide, are projected in the reach nearest the 
Atlantic ; the short reaches on the Pacific slope will have 
sidings along practically their entire length; and the 
locks will in every instance be approached through basins, 
usually 700 m. long and 62 m. wide at the bottom. On 


105 metres, or 345ft., now reduced by excavation to a 
Jevel of 45 m. (148ft.) 

No difficulty appears to have been experienced or to be 
anticipated in respect to the disposal of the excavated 
material. It is proposed to dump the 11,200,000 cubic 
metres of hard earth and rock which have yet to be cut 
from the Culebra peak into the adjacent valleys of the 


Longitudinal Section 


Atlantic = 4 
Side 
Surface Plan. 
Upper Pare of the Jeti 
Unper Part of the Jelly with 
t 
br H 
Total Length 33700 
Sectton.A.B. Sectionc.D. Section E.F. Cross Section of Stockade - 
00 f 14.004. STs:3 ; 


where, it will be remembered, they once caused a serious 
caving. Though the excavators have long since passed 
this stratum, it will be expedient to take the precautions 
usual in kindred cases and to make assurance doubly sure 
ub points such as Cucaracha, where the gradient of the 
clays is towards the cutting. Yet another circumstance 
should be noted as cause for disquietude, namely, the 
liability of these apparently compact and impervious 
clays to break up under very slight pressure after being 
subject to the influence of water. This seems due to 
the occasional presence of semi-decomposed particles of 
clay, but experiments on a large scale have shown that 
the trouble affects only isolated fragments and that the 
rock as a whole remains cohesive. Nevertheless it is 
fully and rightly recognised that there may be necessity 
to protect with a facing of masonry, at least those 
portions of the waterway which are exposed to the action 
of waves caused by navigation. Touching the character 
of the central cutting, the investigations pursued by the 


PARAISO LOCK 


account, however, of its exceptionally sharp curve, 


Lirio and Quebrada Mallejon, while the soil cut from the | of the Ubineo lock in to 
|the basin on the Atlantic side of the Obispo is 


Emperador will go into the many depressions found 
alongside the cutting or into the valley of the Rio | have a bottom width of 85 m. / 
Mandingo, | No question has been more carefully studied by the 

As regards the constructive works, the only question | new company than the regulation of the Chagres floods. 
appertaining to geology which appears to call for special | It is admitted that the continuous observations connected 
notice has reference to the Bohio dam. This is to be | therewith do not necessarily cover the most extreme 
constructed of earth, 65}ft. high, resting on a clay bed ; | cases, but it is with good reason argued that a comparison 
and it has been suggested that danger might be caused | of the data collected since the first days of the de Lesseps 
by infiltration, aa b- | enterprise, with the observations made at the time of the 


the subsequent creation of a sub- 
terranean current in the lower gravels. There appears, | 1879 flood—the most severe in the memory of man, 
| certainly. since 1850, when the Colon-Panama 


however, to be ample authority for the conclusion arrived | ; . 

at that this fear is unreasonable, and that the pressure | was conmenced—affords an excellent basis on which to 

exerted by the waters of the artificial lake will have little | arrive at a fairly trustworthy estimate of the worst condi- 

effect upon existing conditions. All the scientists who | tions to be dealt with in solving the problem. Nevertheless, 

have undertaken inquiries into the subject unite in | the arrangements adopted are such that in the event of 

declaring the Panama route outside the field of volcanic | the most severe floods of the past fifty years being ex- 
celled, the project will in no sense be compromised ; the 


disturbance, and therefore far less likely to be affected wg 
by earthquakes than the projected Nicaragua canal. only untoward result would be a hindrance to navigation 
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(4 00) Leve/sof the water retained Maximum (6 00) 
| 
} 
PAL 4 “4 
| 
e | 
| 
| 


510 


THE ENGINEER 


Nov. 23, 1906 


in the Bohio channel, and the possible necessity, under 

uite exceptional circumstances, of a temporary stoppage. 

he question has been the subject of a very exhaustive 
investigation by one of the members of the Technical 
Committee, end it is hoped that the following table and 
diagrams compiled therefrom will serve not only as an 
alternative to needless detail, but also as a convenient 
epitome of a great mass of calculations :— 


Discharge of the Rio Chagres at 
Bohio (lower | Gamboa (mid 4 Atbajuela (up- 
Chagres.) Chagres.) per Chagres.) 


Dis- | Surface | Dis- | Surface | Dis- 
charge| above |charge| above j|charge | above 
persec.| sea. (|persec.} se. |persec.) sea 


1. metres. jcu. m.| metres. cu metres 
9 | 28°4 


cl 
Minimum discharge} 15 | 0°30 11; 14 


Average per month 
January... ... 100 | 1°48 81/ 15 59 | 29°3 
February 41 | 1°75 31 | 14°45 22 | 28°80 
March . 0°55 23; 14°25 18 | 28°60 
April 44} 0°80 142) 14°56 83 | 28°90 
May... 126 | 1°70 87 | 15°17 69 | 29°4 
June 124} 1°68 81 | 15°15 63 | 29°2 
July... . 183 | 2°35 104} 15°21 80 | 29°5 
August .. 197 | 2°50 122 | 15°30 29°6 
September 195 | 2°50 112} 15°25 78 | 29°5 
October ... 221 | 2°65 126 | 15°34 29°6 
November 254 | 2°95 192 | 15°62} 125 | 29°9 
December 234 | 2°75 158 | 15°52] 115 | 29°8 
Annual average 146 _ 96 69 
Normal flood... | 1170; 7°90 780 | 20 580 | 33°50 

Exceptional floods 
November, 1879 | 3100 | 12 2041 | 25°20 | 9390 38 
November, 1885 | 2200 | 10°30 | 1638 | 23°60 | 1100 | 36°60 
December, 1888 | 2320 | 10°57 | 1628 | 23°56 | 36°58 
December, 1890 | 1960} 9°80 | 1663 | 23°70 | 1120 | 36°65 
December, 1893 | 1517 | 8°70 | 1207 | 21°72 750 | 34°80 


The project adopted for the control of these variable 
waters—a rivulet in times of drought, a roaring torrent 


JAN. FEB MAR. AP, MAY. JUNE JULY AUG SEP OCT. NOV. DEC. 


Diagram shewing —_— the average Monthly Discharge of the 
Chagres at Bohio and ---a=the average Heights of the pluvial waters 
recorded at Gamboa. 


when in fis0d—is an elaboration of the general principle 
advocated by tho Commission of 1890, inasmuch as it 
involves the provision of lakes or reservoirs in which the 
floods shall lose their force by being spread over large 
areas, and in which any excess beyond the volumes deemed 
safe to liberate or required for the immediate service 
of the canal shall be temporarily impounded. In the 
reservoir contemplated at San Pablo it was proposed 
to store no more than 60,000,000 cubic metres of flood, 
but the later and more scientific study of the problem has 
demonstrated that, to ensure the complete security and 
meet all the requirements of the canal, it is necessary 
to provide for the detention of at least 250,000,000 cubic 
metres, while allowing free passage to a flow of, say, 
1200 cubic metres per second. Consequently it has 
been held desirable, as stated in the preceding 
article, to’ establish two lakes. The first, created 
by a dam at Bohio, is projected with a _ super- 
ficies of 5500 hectares, 20 m. above the mean level of 
the oceans, and this is to be capable of impounding, 
within 3 m. below its surface, 150,000,000 cubic 
metres of the Chagres. The second would be established 
in the valley of the Upper Chagres by a dam raised at 
Alhajuela, and would play an active part not only in con- 
nection with the scheme for flood control, but also in the 
alimentation of the canal. It would have a surface of 
about 2600 hectares, and be effective in retaining a depth 
of 4 m., or about 100,000,000 cubic metres of flood, 
thus completing the accommodation deemed essential 
in view of the possible recurrence of the most severe 
flood recorded in these regions. 

Foreseeing criticism of this part of their project in the 
event of the “low level”’ enterprise being favoured, the 
members of the Technical Committee offer some very cogent 
arguments in support of their contention that the Alhajuela 
dam and reservoir should be constructed even if the Bohio 
lake were constituted the “divide,” and the proposed 
feed-water conduit became superfluous. They point out, 
in the first place, that the suppression of the upper lake 
would necessitate the concentration in the Bohio channel 
of all the waters which it is necessary to impound, and 
that this could only be done by increasing by several 
metres the height of the Bohio dam, an obviously 
hazardous proceeding, or by lowering the minimum level 
of the channel, and, as a consequence, the bottom of the 
central cutting, which @ priori does not appear admis- 
sible. They also show that the Alhajuela lake should 
not be undervalued as a first moderator of the violence 
of the floods, and that without it the waters from the 
upper reaches of the Chagres would arrive in the region 
of the canal in a state dangerous to navigation. Tratftic, 


it has been suggested, might be — at these rare 
and critical moments, but this would be an unhappy ex- 
pedient, casting a certain doubt upon the reputation of 
the canal which may readily be avoided by means of a 
relatively small expenditure. It should also be noted 
that the Alhajuela works will furnish the means for a 
considerable motive power for the service of the canal, 
and that consequently, and in any event, they will be in 
a measure productive. 

The “‘ mean-level”’ project provides for eight sets of 
locks, four in either watershed, and for these suitable sites 
have been found on foundations almost entirely of rock. 
The locks will in every case be constructed in pairs, lying 
side by side, and the dimensions of the larger chamber 
will be 225 m. working length, 25 m. wide, with 
a central depth of 10 m., while those of the smaller 
will be 225 m. by 18 m. by 10 m. It is proposed 
to equip the smaller chambers with intermediate 
gates, but, touching this choice, it should be remarked 
that the Technical Committee considers it likely that it 
will be found very desirable to increase the width 
in each case to 25 m. The Committee's report 
also hints that the construction of one chamber 


munication with the canal itself. Other details affecting 
the respective Jocks will be found summarised in the 
following table :— 


| Masonry. | Tail-gates. 
Excava- 
Max. | tion re- | 33 
lift. | quired. | % | metres) a3 piping.|= & 
| | quired. | 


m. | cum. | m. . 
Bohio group| 20° {1,031,000 603) 432,30¢ 22" 80] $805} 1700 | 16 
Obispo group | 15°25, 967,000 3280] 1700 | 16 
araiso } 
570,000. 1905) 850 10 


locks ...| 9 
Pedro- Migu- 
el group ...| 18 687,300} 603) 404,50¢/19°80) 3275) 1700 16 


Miraflores 
locks ...| 9°25) 362,800! 337) 228,68C|20-05| 1900} 850 10 
| 


The locks must in every instance be associated with 
dams or banks of earth for the purpose of filling lateral 
depressions and thus completely closing the reaches. 
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SKETCH SHEWING THE HEIGHTS OF WATER BETWEEN ATHAJUELA AND THE ATLANTIC 


might be postponed until after the opening of 
the canal without causing very serious inconvenience. 
This may be so, though it appears highly improbable, and 
it seems to the writer that, even from a financial stand- 
point, there is false economy in the sugges‘ion. It is pro- 
posed that the masonry of the locks shall be concrete 
cement, and that only those parts required for special 
service shall be of stone brought from Europe ready 
dressed. The side walls, as a rule, will consist of 3 mn. of 
strong revetting, but where a pressure of earth is to be anti- 
cipated the necessary extra thicknesses will be calculated 
by recognised formule. The width of the mid-feather, 
or pier, separating the two chambers, will never be less 
than 15 m., to meet the case of one of the locks being 
emptied for the purpose of repairs. The filling and 
emptying of the chambers will be effected by cast iron 
mains of 2:80 m. and 2°70 m. diameter, placed low down 
on each side and drilled with vertical necks of 0°40 m. 
diameter at intervals of 2m. This arrangement will 
ensure a simultaneeus distribution of the water over the 
whole surface of the chamber. The mains will be 
governed by vertical shafts placed in the masonry of the 
side walls, provided with cylindrical flood-gates in com- 


The details of these works vary according to local condi- 
tions, and will be hereafter summarised. The most 
important are those projected at Bohio, namely, a great 
dam and two regulating weirs. The first will be thrown 
across the valley of the Chagres, and abut against the 
rocky sides of the Bohio and Cemetery hills, forming a 
barrier 23 m.—of which 8 m. rise above the maximum 
level of the lake—above the bed of the valley, which at 
this point is very little higher than the sea. The deep 
borings made at and near the proposed site have failed to 
reveal rock in the middle part of the valley, and it will 
consequently be necessary to have recourse to a dam of 
puddled clay, well revetted with- stone. Minute investi- 
gation into the composition of the subsoil is regarded as 
amply justifying such a work. The dam will rest upon a 
foundation of puddled clay, about 5ft. deep, set in a dry bed 
of sandy clay, below which there will be a thick stratum of 
argillaceous sand mixed with gravel. The extreme length 
of crest will be 392m. or 1286ft., and it is claimed 
that all the details of construction, including the devices 
for controlling the river during the progress of the work 
have been most carefully elaborated, and are of a character 
to command the confidence of the most conservative of 
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engineers. The plan and cross section printed above 
will indicate the general character of the dam. A 
huge mass of rock which it is proposed to place 
against the lower bank will permit the submersion of the 
works during construction, without fear of destruction or 
serious damage, even in the case of an apparently 
irresistible flood ; and it is believed that the waters, after 
passing the semi-completed dam, will scour the sites of 
the projected regulating weirs down to the rock on 
which .they will be founded. In view of the obvious 
necessity of compassing this sapere part of the project 
in well-considered stages, the Technical Committee has 
arrived at the conclusion that nearly ten years will be 
required to accomplish the whole of the works contem- 
plated in the valley of the Lower Chagres. 


SPECIFICATIONS FOR INDIA-RUBBER GOODS. 


Tue time of year is approaching when the railway 
companies of the United Kingdom will, in accordance 
with their usual custom, invite the india-rubber manu- 
facturers to give quotations for the supply of certain of 
their goods over the ensuing year. As to the fact itself, 
there is nothing about it of novelty or which calls for 
comment; but a clause which is commonly found ih the 
specification has more than once attracted our attention. 
To come to the point at once, the clause in question has 
reference to the composition of the goods to be supplied, 
and without giving the exact wording of any one specifi- 
cation, its form and substance is embodied in the sen- 
tence, ‘The rubber must be fine Para, without any 
admixture of oxidised oils, and the mineral matter must 
not exceed so much per cent.” Now this is all right and 
proper, and nothing whatever can be urged against it in 
all cases where Para rubber is really wanted, and where 
there is no objection to paying the pfice that the market 
price of Para rubber renders obligatory. There is every 
reason to suppose, however, that the instruction as to 
quality is in many cases not intended to be read seriously ; 
indeed, from what we hear, it has got into the specifica- 
tion in more than one instance by an excess of zeal on 
the part of officials responsible for the draughtsmanship, 
the explanation being that they had seen some such 
clause in other specifications, and thought it looked well. 
Leaving out of account altogether the rather complicated 
question as to whether the best Para rubber is necessary 
for railway mechanical rubber goods, there can be no 
question as to the desirability of the purchaser acting up 
to his statements as to quality desired. If Para rubber 
is specified, let him see that he gets it; if, on the other 
hand, he is really indifferent as to quality, looking with 
a lenient eye upon palpable defects as long as the price 
is low enough, then it would be better if the reference 
to Para rubber was quietly deleted. This would make 
it plainer sailing for the manufacturer, who, as the case 
stands at present, finds himself somewhat on the horns 
of a dilemma; by not using Para rubber he is neglecting 
express injunctions ; while, on the other hand, he knows 
almost with absolute certainty, derived from previous 
experience, that if he uses the best rubber his tender will 
not be accepted on account of price. This is where the 
mischief comes in as regards the quality of rubber manu- 
factures generally ; it is such a very simple matter to 
cheapen the pois. 3 by a penny or so a pound, that unless 
a certain standard of quality is strictly insisted on by the 
buyer, there is no saying to what degree of cheapening a 
manufacturer may not feel compelled to go in order to 
feel that he is in the running for the contract. ‘If I do 
not quote for a low quality assuredly my competitor will,” 
he soliloquises when casting his eye over the clause of the 
specification which we are discussing; so he proceeds to 
make and submit samples presumably to the standard of 
the venerable specimens which may be inspected at the 
stores of the company. These sealed samples, it must be 
said, are not really much of a guide to steer by, as very 
little information is to be got by mere inspection. Defects 
in some classes of goods are perceptible at once to the 
touch if not to the sight, but this cannot be said of rubber 
goods generally. It is axiomatic that the nearer we 
approach to a thing the more conscious we become of its 
imperfections, but in the case of rubber goods, disenchant- 
ment is not always the product of closer acquaintance, 
and recourse must be had to certain physical and 
chemical tests. Mere examination, we submit, of sealed 
samples is not, with regard to rubber goods, a sufficient 
guide—if delivery up to the exact standard of the 
sample is really wanted—that is, of course, where the 
sample is not, and where the goods are not really expected 
to be of the very best quality. It is easy enough to quote 
to the specification if due accordance with its provisions is 
really insisted on; but, as we have said, the manufac- 
turer is haunted by the fear that such is not really the 
case, and he is thereby placed at a disadvantage. 

The rubber trade has suffered in the past a good deal 
from the disinclination of those who have invited tenders 
to take any trouble in discriminating between the really 
good and the colourable imitation, the result being that 
rubber goods have had the finger of scorn pointed at them, 
and have been referred to in terms which could only 
be fitly applied to those who were responsible for their 
purchase. At one time the insertion of the clause we are 
discussing was not generak among buyers outside the 
principal Government departments—that is, the Admir- 
alty, War-oftice, and the India-office—and it would seem 
that the railway companies generally, not to mention 
other-large buyers, took their cue from the Government, 
without, at the same time, attempting to enforce its 
observance on the strict lines of procedure as regards 
testing which are in vogue at the Government dockyards. 
There is no need to enter into consideration of the differ- 
ence existing between the nature of the goods supplied 
to the Navy and to our railways, as it does not affect our 
main contention that the railway companies are not in all 
cases particular in pg the standard they themselves 
have advertised for; while, on the other hand, the Admir- 


alty put the samples which are submitted to severe tests, 
the question of price being a secondary consideration, 
though it must be said that where several samples are of 
approximately similar quality the question of price is cer- 
tainly not lost sight of in awarding the contracts. With 
regard to the railway companies, considerable difference 
has been discernible in the past decade in the ideas held 
by individual companies as to what is a fair price to pay 
for their rubber goods. We say in the past, for indica- 
tions are not wanting that the reign of the cheap-and-nasty 
buffer at 1s. per lb. is about over, it having been borne in 
upon the mind of the purchasers of these delectable goods 
that there is a considerable sum in the form of labour em- 
ployed in removing the pieces of the buffer after it has 
been in use for a short time, to be added to the original 
cost. Railway coaches, unlike Pheton’s car, are des- 
tined to run for more than one day ; and it cannot be con- 
sidered sound policy to make any part, or to include any 
fittings, of an ephemeral nature. There has been too 
much of the low-class business done in the past; and it 
has been curious enough in all conscience to see con- 
tracts accepted at somewhere about 1s. per lb., where 
the clause as to Para rubber has figured gran- 
diloquently in the specification. But to repeat what 
we have just said, the utter futility of the cheap rubber 
goods seeins to ke now more generally recognised than 
in the past, as far as railway work is concerned, and so as 
a natural consequence there will be more of that dubious 
material prepared from old goloshes available for other 
classes of work. But we are only discussing generalities, 
and abstain from any further drawing aside of the veil 
which hides the proceedings in the ‘“‘ mixingdepartment”’ 
of the rubber works from the vulgar gaze. We do not 
wish to be understood as saying that the purchase of 
cheap rubber goods by railway companies has been at all 
general, for although insistence upon the Para rubber 
clause may not have been very common, yet the com- 
panies, as a rule, require their goods to be of good quality, 
certain physical tests being employed in the case 
of buffers to determine whether or not they conform to the 
standard required. Apropos of rubber buffers, although 
they have certainly not become extinct, as was prophesied 
of them a few years ago, yet the demand has certainly 
fallen off. It would be outside the scope of this article to 
discuss the relative advantages of rubber buffers and 
steel springs, though a good deal might be said on the 
subject. The buffer has brought a good deal of work to 
the rubber manufacturer in the past, and he certainly will 
not look with favour upon its suppression, either by steel 
springs or by the adoption of the American system, in 
which the rubber buffer is unknown. 

To revert again to the question of quality of the rubber 
supplied, it will be clear that where the goods are put 
through strict tests, and are found to conform thereto, it 
does not matter whether Para is wholly used or whether 
it has been used in conjunction with the best. quality of 
African rubber, and it would seem to be more to the 
general advantage all round if the capability of standing 
certain defined tests was made the consideration on 
which acceptation or rejection depended, the quality of 
the rubber used being left to the manufacturer. If the 
tests are arranged, as in the case of the Admiralty goods, 
on a sufficiently strict basis, the use of inferior volner is 
at once detected ; and as the fear of having goods thrown 
back upon his hands is about the most potent considera- 
tion to which the manufacturer is amenable, there would 
be little likelihood of irregularities being indulged 
in. The questicn as to what these physical tests 
should consist in is a wide one, and its treatment would 
necessitate more space than remains on the present 
occasion, but it may be said that, as far as we have gone 
into the matter, there seems to be no unanimity amongst 
the various contracting bodies as to the nature of the 
tests, or even if most buyers are convinced of the utility 
of the heat test, they are anything but agreed as to the 
temperature or the time of heating. Of course, it may be 
said that the tests have been fixed by different buyers 
with a view to their own requirements, and no doubt this 
is true in many cases; in other cases, however, there are 
sundry indications that certain tests have been annexed 
from elsewhere, and have been employed by those who 
have not designed them for purposes to which they are 
not really applicable. A slavish adherence to any one 
test for goods which are intended for different purposes is 
indicative rather of ignorance of the subject on the part 
of the operator, and it should be taken as a general guide 
that the goods should not be subjected to more severe 
tests than they are likely to experience in practice. This 
advice must not be read too literally ; but failure to recog- 
nise it at all has led in certain cases to the rejection of 
goods which were eminently fitted for the purpose for 
which they were destined. The indications given by 
rapid tests of rubber goods may often turn out a blind 
guide as regards subsequent results in practice, as is only 
natural in a material so susceptible to atmospheric 
influences ; but until the rapid tests as at present em- 
ployed in the laboratory of the expert can be supple- 
mented by some sort of prophetic insight, they must 
continue to be used, as being the best available means 
for conjectures as to lasting power. If it can be shown 
that certain tests really answer their purpose and are 
satisfactory to the purchaser, as well as fair to the 
manufacturer, then one need not cavil at them ; but it is 
difficult to avoid feeling that this is not always the case, 
fantastic and arbitrary methods of testing on the part of 
those but imperfectly acquainted with the needs of the 
case having on several occasions proved not only disad- 
vantageous to the buyer, but also injurious to the reputa- 
tion of the manufacturer. 

To turn, in conclusion, once more to the clause as to 
the use of Para rubber, we would again express the 
— that when this wording is adhered to every care 
should be taken by the purchasers to see that they are 
getting what they ask for; if, on the other hand, they are 
not particular about the exact sort of rubber to be 


employed, let the word “ Para”’ be struck out, and in its 
place fet some reference to good quality conformable to 


certain specified tests appear. Further, in order to 
restore complete confidence to those manufacturers 
whose faith has been somewhat rudely shaken in the 
past, let the future see that when quality is asked for 
aes — not be the main factor to determine the 
con 


ELECTRIC LIGHTING AND REFUSE 
DESTRUCTION. 


Tue third year in the history of the combined electric 
lighting and refuse destructor works owned by the Shoreditch 
(London) Vestry has been completed, and an abstract of the 
accounts for that period in the Board of Trade form has just 
been approved by the Vestry. Some disappointment may be 
expressed at the paucity of the information that is available 
for consideration on the present occasion in comparison with 
that which was forthcoming in the previous two years. In 
the first place the accounts are not of such a detailed 
character, and, secondly, they are not accompanied by an ex- 
planatory report by the Lighting Committee. 

In considering the accounts as they are, it must be borne 
in mind that they deal with the electricity works and the 
dust destruction undertaking as a whole. 

The capital account shows that the expenditure during the 
year ended March 25th, 1900, amounted to £61,259, making 
a total outlay up to that date of £170,383. As far as 
individual items are concerned it may be mentioned that in 
the year the sums expended included £14,702 for lands, 
£10,113 for machinery, £22,107 for mains, and £8444 for 
transformers and motors, and it is easy to understand that 
some of these amounts can scarcely have been reproductive 
during the period under review. Turning to the credit side 
of the capital account, it appears that the amount raised by 
loans reached a total of £123,400. As the expenditure had 
exceeded £170,000 the difference between the former and the 
latter sum had to be provided by means of overdrafts from 
the bankers in consequence of the great difficulty and delay 
experienced in obtaining advances from the London County 
Council. This obstacle has, however, now been overcome, 
but a sum of no less than £1655 has had to be paid as 
interest on overdrawn bank balances. 

The first point that strikes us on the debit side of the 
revenue account is the quantity of coal used at the joint 
works in the generation of electricity. In the first working 
year, when the units generated amounted to 491,107, the 
sum of £278 was expended on coal—in addition, of course, to 
the destruction of the refuse of the district. In the second 
year, when 1,276,322 units were produced, the incineration of 
the refuse was supplemented by supplies of coal involving an 
outlay of £1375, whilst for the past year, with an output of 
2,135,191 units, the coal bill has advanced to £5487. These 
figures show that refuse as fuel is beginning to play a much 
less important part in the generation of steam as the 
demand for Jight increases, although the quantity burned in 
the destructor exceeds 20,000 tons per annum. The sum of 
£5487 refers to the cost of coal including dues, carriage, un- 
loading, storing, and all expenses of placing the same on the 
works. In addition to this the gross cost of “ other fuel” at 
the destructor is stated to have been £5831, which is reduced 
to £2207 by deducting £3624 which is represented as the 
income at the destructor. Thus the cost of coal and other 
fuel for the year reaches a total of £7694. It is surprising to 


discover that the bald statement as to the gross cost of the - 


other fuel is the only reference made to the refuse destructor, 
and one has therefore to surmise as to the income of £3624 
earned by it. It may be, and probably has heen, obtained from 
three sources, first, a charge of 2s. per ton made to the 
scavenging department for the destruction of say 20,000 tons 
of refuse; secondly, the cost of supplying live steam to the 
Hoxton baths and wash-houses and public library ; and, in the 
third place, the charge made for the burning of trade. refuse 
as occasion may arise. The general expenditure on revenue 
account may be summarised as follows :— 


Expenditure. 

Oil, waste, and engine-room stores and water .. 668 12 6 
Wages at generating station .. .. .. .. .. «. 1687 411 
Repairs and ti (including £1297 for labour) 2017 18 1 
Attending and repair of publiclamps .. .. .. .. 7151810 
Rents, rates, and taxes .. .. .. ae 4 


Special charges (including wiring and fitting work).. 885319 3 


Total .. £19,283 16 2 
Revenue. 
8. 

Sele ofcurrent .. .. 16,771 9 2 
Wiring and fitting work... .. .. 8,453 14 7 
£25,490 1 1 


It will be seen that by deducting the expenditure from the 
revenue there is a gross profit of £6206 4s. 11d. to be carried 
to the net revenue account, which shows a balance of 
£6468 10s. 8d. from the previous account, and makes a total 
of £12,669 15s. 7d. available for disposal. On the debit side 
£3919 8s. is absorbed by payment of interest on loans and in- 
stalments of principal; £1000 is transferred as the nucleus 
of a reserve fund, £4427 Os. 4d. is applied to the relief of local 
rates ; £68 Os. 8d. represents income tax; and £1655 10s. 10d. 
is interest on overdrafts at the bank. This leaves a net profit 
of £1600 Os. 9d. for the year. Since the accounts were pre- 
pared it has been decided to add £1000 of the net profit to 
the reserve fund, and to carry the balance forward to the 
next account. The establishment of a reserve fund of £2000 
may perhaps be said to answer the purpose of a provision for 
the depreciation of plant and machinery, although it is 
doubtful whether that sum is sufficient to cover the wear and 
tear extending over three years including the destructor. In 
fact, the absence of any details concerning the actual financial 
position of the destructor tends to disarm if not prevent 
a proper criticism of the joint undertaking for the past year. 


THERE was a considerable increase in the number and 
tonnage of the ships which went through the Kiel Canal ror 
the past twelve months, the dues having been paid by 26,27 
vessels, with a total tonnage of 3,488,765 tons registered, being 
463 vessels and 370,927 tons more than in the previous twelrw 
months. With regard to the nationality of the shipping, 65 per 
cent. was under the German flag, while about 10 per cent. was 


British, 8 Pad cent. Danish, 6 per cent, Swedish, 8 per cent, 
Russian, Norwegian, or Dutch, 
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Field Work and Instruments. By ArrHuR THomas WaLMIs- 
LEY, Member of the Institution of Civil Engineers. 
London: D. Fourdrinier, Builder Office, Catherine-street, 
W.C.; also of Whittaker and Co., Paternoster-square, 
E.C. 1900. 

WE do not go quite so far as our author when he states 
in his preface that the young engineer should understand 
“not only the use, but the construction” of the instru- 
ments he uses. There is neither the obligation upon 
him nor’ the necessity for him to add to his professional 
attainments that knowledge which belongs essentially to 
the particular province of the instrument maker. It 
might as well be said, on similar grounds, that we should 
not be allowed to carry watches unless we were learned 
in all the learning of the watchmaker. We have heard 
it related of a very severe professor of mathematics 
that if he had his way he would not allow any- 
one to use logarithms who was unable to make them. 
This would be rather an extreme measure, although 
the calculation of logarithms is a simple matter 
enough. These remarks are not intended to apply 
to the adjustments of instruments with many of 
which the surveyor should be thoroughly conversant. At 
the same time, our advice to him is to avoid, speaking 
plainly, “tinkering” with his instruments. He will 
often find that one adjustment perfected, leads to the 
necessity of making one or two others, which in their 
turn will throw out tke first until he becomes completely 
puzzled, and if of an anxious and nervous temperament, 
will be always inclined to question the accuracy of his 
work. It is far better and far easier by proper treatment, 
delicate and gentle handling, and, above all, care in 
transport, to keep a good instrument in efficient working 
order than to be obliged to adopt means, imperfect at the 
best, to force it into adjustment. We regret to state 
that we have seen some excellent and valuable surveying 
instruments treated as if they were no better than a sack 
of coals or a bushel of potatoes. 

Commencing with ‘‘Standards of Measurement,” the 
treatise before us includes the description and illustration 
of all the instruments best known and usually employed 
in surveying operations. Some of these, such as the 
chains and tapes, the cross and the level staff, the line 
ranger, the optical square and hand levels, are so simple 
in construction, and their use so readily acquired, that 
they may be passed over, and our attention given to those 
of amoreimportant and complicated character. Among the 
first on the list is the prismatic compass, which, although 
in some respects a handy little angular instrument, has 
never been a favourite with the civilian. It is not 
adapted, either when held in the hand or mounted upon 
a tripod, for triangulation purposes upon a large scale, 
but is admirably suited for filling in the details of 
important surveys. It is so employed in the Ordnance 
Survey, and the officers of the Royal Engineers employ it 
greatly in military surveying. Some useful hints to 
students will be found in the chapter on the vernier, 
whom we recommend to construct them out of a bit of 
stiff cardboard, fix them on a drawing pin and work them. 
For filling-in purposes, the box sextant is quite as suitable, 
and perhaps more so than the prismatic compass. It is 
a steadier instrument, takes the direct angle between the 
objects, instead of the difference of two others, is inde- 
pendent of all magnetic disturbances and dispenses with 
the needle and its tedious oscillations. The box sextant 
requires some practice before the operator becomes 
familiar with its use, especially in taking angles between 
two objects which are not in the same plane. Should 
the divergence between the planes be of large amount, a 
theodolite should be employed, as the error incurred by 
the smaller instrument will be serious. 

The selection of a levelling staff will depend partly upon 
the judgment of the purchaser, and partly upon the 
character of the work for which it is intended. As a 
general rule, the fewer divisions and the fewer the figures 
upon it the better. A staff divided to hundreds of a foot, 
which would answer very well for short sights, would be use- 
Jess to an engineer hurrying on a parliamentary section, 
and obliged to take the longest sights with which his level 
was capable of dealing. So also, under similar circum- 
stances, would be some of the examples illustrated in Mr. 
Walmisley’s treatise. We ourselves have used another 
pattern, which is different from those shown in the chay - 
ter on ** Field Work and Instruments.” It had no figures 
on it, except those marking the foot divisions, and two 
large dots were placed on each side of the line indicating 
the half-foot division. For railway work it is excellent. 
From the levelling staff to the level is a natural tran- 
sition, and in Chapter XVIII. some sixty pages 
are devoted to a consideration of the best examples 
of this important instrument, second only to the 
theodolite. All levels may be classed under two 
general heads, the one belonging to the Y form, 
and the other to the Gravatt or ‘ Dumpy” 
pattern. The difference consists in the fact that the 
telescope of the former class can be rotated in the sup- 
porting Y’s, and in the latter, forms part and parcel of 
the body of the instrument. A rapid, thoroughly satis- 
factory and perfectly accurate method of effecting the 
adjustment for collimation is afforded by the Y type, 
which none of its rivals possess. It is stated at page 162 
that, ‘in the writer's opinion, a transverse bubble is only 
of service when a compass is added to an instrument.” 
We have always found a cross bubble of service in setting 
up alevel. It is a very simple matter to practically keep 
the eye upon both the long and the cross bubble at the 
same time, and the latter certainly facilitates the opera- 
tion, and to a much greater extent than a central or 
spherical bubble, which is supposed to fulfil the same 
duty. Its province, however, is not to supersede the 
ae for using the long bubble in both directions in 
the final adjustment of the level for taking readings. The 
minor differences between the various examples treated 
of refer to alterations in the construction of the diaphragm, 
interchangeability of the eye-piece and object glass, methods 


of attaching telescope and transverse bar, and some other 
new features which we are not inclined altogether to endorse 
as constituting improvements, but we recommend the 
chapter, which should be read by all students. The sur- 
veyor must choose for himself whether he prefers to have 
a column for “intermediate sights’ in his field book or 
not. It adds a little to the size of the book, but is useless 
as a check upon the arithmetical computation of the 
other columns. 

The theodolite, of which the transit pattern is that 
almost universally employed by English gi and 
surveyors, together with the Everest, Metford, and even 
the old cradle specimen, which for practical work is 
now completely obsolete, are fully discussed in Chapter 
XV. The Everest theodolite, once so familiar an instru- 
ment in India and Ceylon, is being fast superseded by the 
transit. In the different varieties of levels, as well as of 
theodolites, there are certain adjustments which are 
common to all of the first, and others which are common 
to all of the second description. The volume concludes 
with chapters relating to telemeters, tacheometers, and 
omnimeters. Telemetry, or the optical determination of 
distances, is much practised on the Continent, but is not 
looked upon with particular favour by ourselves. The 
idea of obtaining distances by observation with an instru- 
ment instead of by direct measurement with a chain is an 
old one, but not to be despised on that account, for it has 
recently been very materially modernised. Within 
certain limits, owing to the great improvements in tele- 
meters, the instrumental method can be fairly relied on, 
but we do not admit that “linear distances and altitudes 
can be obtained in this manner by one and the same 
operator with equal precision to the chain or any other 
kind of means.” When large and important inter- 
national surveys are carried out solely by telemetrical 
operations we may change our opinion. This little 
volume will be of assistance to the beginner, provided he 
bears in mind that he cannot learn how to efficiently use 
surveying instruments without a good deal of actual hard 
practice in the field. 


SHORT NOTICES. 


The World-wide Atlas of Modern Geography, Political and Phy- 
sical. With an introduction by J. Scott Keltie, LL.D., &c. Fifth 
edition. Edinburgh and London: W. andA. K. Johnston. 1900. 
Price 7s. 6d.—This, the fifth edition of the work, has, so far as we 
have been able to prove, been brought well up to date. As might 
have been expected, Africa, especially in its southern and eastern 
portions, has received minute attention. The Orange River Colony 
and the Transvaal Colony take the places of the Orange Free 
State und the South African Republic. We find, too, in the North 
Pole chart, the route of Nansen’s Fram marked out, and his 
journey back to Europe, and in the letterpress the record of the 
later and more northerly point reached by the Duke of Abruzzi. 
There are 128 plates, many of them composed of more than 
one map. They are well executed, and a particular feature is the 
number of maps of cities in various pars of the world. Px. 
Keltie’s introduction is of considerable terest. Here we find the 
names of all travellers and geographers who have during the cen- 
tury added to the general knowledge of the world we live in. The 
index is wonderfully complete, and, considering the price, it is one 
of the cheapest and best atlases which exist. 

The Progress of Invention in the Nineteenth Century. By Edward 
W. Byen. New York: Munn and Co, 1 Price 3 dollars.— 
In this volume, which is niccly printed and well got up, the author 
has attempted a heavy task, and has carried it out in a praise- 
worthy fashion. There is hardly an invention or an improvement 
made during the century of which notice of some sort is not made. 
The descriptions in some instances are wonderfully good. Starting 
from the battery of Volta, we are taken through the whole gamut 
of inventions and discoveries till our own period—the end of the 
century—is reached, and the famous liquid air experiments are 
discussed. In achronological table mention is made of practically 
every great event during the century. The author describes many 
works which cannot in themselves be called invention. Thus we 
find, the largest steamships, the largest battleships, the largest 
bridges, the largest buildings, &c. These, however, are well in- 
cluded in the title of the book. ‘The illustrations, though for the 
most part good, are not entirely so, and they do not give the idea 
of all having been prepared for the present book. 

Mechanical Traction in War for Road Transport. With notes on 
automobiles generally, by Lieut.-Col. Otfried Layriz, of the German 
Army. ‘Translated by R. B. Marston. Illustrated. London: 
Sampson Low, Marston, and Co., Limited. 1900.—‘‘ The transport 
of food and war material from the terminus of the railway to the 
camp is of the utmost importance to the army, and falls for the 
employment of all available means.” Thus speaks the author in 
his preface, and it is his opinion that mechanical road traction has 
now reached such a pitch as to be ‘‘ worthy of serious considera- 
tion in conjunction with horse traction for war purposes.” Hence 
the present book, which deals with the history of mechanical trac- 
tion, automobiles alone and drawing loads, kinds of motors, 
relation of supply transport by means of traction engines to that 
by field railways, &c. The author concludes that mechanical road 
traction must be general in a country before it can be usefully em- 
ployed in war time. There is an appendix by the author, a part 
of which deals with the use of the traction engine during the 
war. 

The Case Law of the Workmen's Compensation Act, 1897. By 
R. M. Minton-Senhouse. Second edition. London: Effingham 
Wilson and Sweet and Maxwell. 1900. Price 3s, 6d.—This useful 
book of reference has reached its second edition, and has been 
brought right up todate. The new Act, extending the Workmen’s 
Compensation Act, 1897, to agricultural labourers and others, is 
given in full and discussed. It is stigmatised as a legislative 
iniquity, inasmuch as the employments specitied are not limited to 
those carried on by way of trade or business, or even for the pur- 
pose of profit. The year’s decisions are briefly and lucidly 
summarised , there is a lengthy index of cases; and another of 
subjects. Each sectionof the Act is analysed with regard to the 
cases which have had reference to it. In fact, the book is a clear 
exposition of the Workmen’s Compensation Act as it appears in the 
light of decided cases, and should prove of use to all interested in 
any degree in this Act. 

Technical Works and Phrases: An English-French and French- 
English Dutionwy. By J. A. Standring and C. A. Thimm. 
London: E. Marlborough and Co. Price 2s. 6d. and 3s. 6d.—No 
one will deny that a technical dictionary of this kind, quite a small 
volume that can be easily carried in the breast pocket, would be 
useful and welcome, and it is to the credit of the authors and pub- 
lishers that they have tried to produce it. But if a dictionary is to 
be of real use it must be both accurate and intelligent. In a short 
examination we have found several failings in both qualifications. 
For example, we find étranché instead of étanché ; overture instead 
of ouverture ; montage, for the adjustment of an engine ; freezing 
engine is translated ratineuse, which is a machine for making 
frieze ; volant, very generally used for a fly-wheel is translated, onl. 
a loose flounce ; and there are several other errors of the same kind. 

Directory and Statistics of Electric Lighting and Traction Work 
in Operation or Projected in Great Britain and Ireland, 1900-1. 


London: Hazell, Watson, and Viney, Limited. 1900. Price 6s, 
—In the well-known “Gas and Electric Lighting Works Sta- 
tistics,” published by the same firm, has, until this year, been 
included a short ‘‘ Directory of Electric Lighting Works,” running 
to 38 The subject has become so large that this was 
deemed insufficient, and now the two lighting agents are separated 
into two volumes, and the new volume is of pages, and con- 
tains, in addition to lighting statistics, particulars as to electric 
traction as well. It is well brought out and well edited, and con- 
tains any amount of useful information, but whether there is any 
room for the book, considering the similar publications now exist- 
ing, is a matter which time will show. Certainly, in certain 
instances, the accounts of undertakings are not so detailed as they 
appear elsewhere. 

The Theory of Commutation. By C. C. Hawkins, M.A., M.I.C.E, 
London: The Electrician Printing and Publishing Company, 
Limited. Price 2s. 6d.—This little book discusses in detail the 
theory of commutation from all points of view, and in doing so 
goes deeply into the mathematics of the subject, which involves 
the differential and integral calculus. Causes of current change, 
their relative importance ; the interpolar field, the effect of brush 
resistance, the solution of the short current equation, the inter- 
change of energy during commutation, the conditions of sparkless- 
ness, the disadvantages of large angles of lead, &c., are dealt with 
at length, with frequent particular examples and tables. An 
appendix at the end contains a number of specific cases and their 
solution. 

Gasworks Directory and Statistics, and Waterworks Directory and 
Statistics, 1900-1. ndon: Hazell, Watson, and Viney, Limited. 
Price 6s. each.—These two useful books have now appeared revised 
to August, 1900. It is the twenty-fourth issue, and the statis- 
tics have evidently been carefully revised. We have checked 
them in a number of instances where we knew that change had 
occurred, and have invariably found the change noted. We notice 
that the electrical section does not appear this year combined with 
the gasworks statistics. The size of this section has grown so large 
that « separate volume has been devoted to it. 

Week-ends in Dickens’ Land : A Bijou Hand-book for the Cyclist 
and Rambler.. With map. Being No. 2 of the Week-end Series, 
Written and illustrated by Duncan Moul. London: The Home- 
land Association, Limited, 24, Bride-lane. Price 1s.—A nicely- 
produced, neatly illustrated, and interestingly written little 
volume, worth having by those who are visiting Rochester and the 
surrounding district. 


BOOKS RECEIVED. 

Field Work and Instruments. By A. T. Walmisley. London: 
Office of the Builder, Whittaker and Co. 1900. Price 6s. 

Land Surveying and Levelling. By A. T. Walmisley. London: 
Office of the Builder, Whittaker and Co. 1900. Price 7s. 6d. 

A Century of ow Sea Story. By Walter Jeffery. With a por- 
trait of Lord Nelson. Londcn: John Murray. 1900. Price 6s, 

The Process Year-book for 1900: A Review of the Graphic Arts, 
Edited by William Gamble.~ London: Penrose and Co, 

Ia Théorie des Ions et VElectrolyse. Par Auguste Hollard. 
Paris: Carré et C. Naud. 1900. Price, English binding, 5f. 

Association des Maitres de Forges de Charleroi : ay > Général 
sur la situation de UIndustrie Métallurgique en 1899. Imprimerie- 
papeterie F. Henry Quinet, Rue de Marcinelle, 83, Charleroi. 


WORKMEN’S COMPENSATION CASES. 


October 26th.—Sheffield County-court.—Plaintiff, Alfred Reynolds ; 
defendants, Cravens Limited, Dartnall. Counsel for the plaintiff 
explained that his client was engaged in the grinding of rivets in 
connection with an emery wheel, and ought to have been provided 
with a small square piece of leather, to keep in the palm of his 
hand, Either he did not get it or he did not use it, and the 
result was that a blister was set up on his right hand, which sub- 
sequently turned into an abscess, and ever since then he had been 
unable to work. The defendants had been applied to, but had 
refused compensation. 

The defendants contended there was no case, on the ground 
that the Act did not give compensation for physical injury sus- 
tained otherwise than by accident. There must be something in 
the nature of the unforeseen or fortuitous as distinguished from 
something happening in the ordinary course. ‘o call what 
happened to the applicant an accident was straining the English 
language. 

Plaintiff's counsel urged that it was an accident, and that if the 
statute was to be whittled away in the manner re by the 
defence, it would not be a Compensation Act at all. There was 
sufficient fortuity about the circumstances to justify his Honour in 
saying it was an accident, and that Reynolds was entitled tu 
compensation. 

Judgment was reserved, and was delivered on November Ist, and 
his Honovr, in giving judgment, said he thought that there must 
have been some ill-health in the plaintiff which conduced to his 
injury. Under these circumstances he could not see that anything 
fortuitous or unforeseen had happened which would — the 
matter within the term ‘‘ accident” and give the man a rig! t to 
compensation. He regretted, therefore, that he was unable to 
make an award. Judgment was given for the respondents. 


November 5th.—Glasgow Sheriff-court.— Plaintiff, Andrew Fal- 
coner; defendants, The London and Glasgow Engineering and Iron 
Shipbuilding Company, Limited. In this action the plaintiff, a 
blacksmith, sued the defendants for compensation in respect of an 
accident which took place under peculiar circumstances. -He was 
engaged in the company’s works at an anvil on the 10th April, 
when two of his fellow-workmen, who were indulging in horse- 
play, stumbled against him and knocked him over a bucket of 
water, whereby his leg was broken. From the effects of this 
accident he was totally incapacitated for twenty-four weeks. He 
pleaded that the accident arose “out of and in the course of his 
employment,” and claimed compensation in consequence. 

The SHERIFF found that the accident did arise out of and in the 
course of pursuer’s employment, and ordered the respondents to 
pay compensation to him at the rate of 10s. per week for twenty- 
two weeks, or £11 in all, and costs. 

The SHERIFF expressed the view that there was no doubt the 
accident occurred ‘‘in the course of employment,” but the question 
remained whether it arose ‘‘out of his employment,” for these two 
requirements were stated cumulatively in the Act. Pursuer was 
engaged as a blacksmith in a workshop in which a number of other 
blacksmiths were employed, and accordingly he was liable to 
results arising from the conduct of these other workmen, who 
might either work or play. If-he were injured by an accident 
arising out of their work, either careful or negligent, there would 
be no doubt that the accident occurred from his employment. 
Even supposing that, while passing on business, a fellow- workman 
stumbled and knocked him down he same view would be taken. 
His Lordship thought it made no difference that on this occasion 
the men who pushed him down were not passing on business, but 
ant in play. Injury to others arising out of such conduct was 
a probable risk of the employment. : 


Accorpine to the British Consul at Moscow, the 
bicycle trade in this district shows a falling off so far as British 
machines are concerned, but a large number of cheap bicycles are 
imported from America, 
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ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. 
No.- VI. 

THURY SYSTEM OF ELECTRICAL TRANSMISSION, 

Smvcz the singularly successful Lauffen-Frankfort 
polyphase transmission in 1892, there has been a general 
tendency to look upon some form of polyphase trans- 
mission as the method of solving the problem of trans- 
mitting electrical energy over long distances which is the 
most likely to prove economical and technically success- 
ful in the future. There are a good many reasons for 


In nearly all the cases in which the Thury system has been 
utilised in practice water has been the driving power, as 
is to be expected in any undertaking whose headquarters 
are situated in Switzerland. The type of generator 
employed is the well-known series type of Thury dynamo. 
These have in nearly all cases been coupled direct to high- 
pressure turbines, and various methods of governing the 
speed of the turbines have been adopted. These we 
propose to describe later. 

The system being a series distribution, is essentially 
constant current, and various methods of regulating the 
generators for the purpose of keeping the current constant 
have been employed. 


Fig. 1—-THURY SERIES POWER TRANSMISSION, ISOVERDA AND GENO\ 


questioning the validity of this conclusion. Amongst 
others may be enumerated the singular success attending 
the various undertakings which have been carried out on 
the Thury continuous-current series system by the 
Compagnie de 1’Industrie Electrique, of Geneva. One 
of the most successful of these undertakings has been 
the Chaux-de-Fonds and Locle transmission, in which 
3600 horse-power is transmitted a distance of upwards 
of 31 miles at a pressure of 14,400 volts, with a loss in 
transmission varying from 6 per cent. at the maximum 
to 1 per cent. at the minimum. 

The employment of continuous currents at high tension 
over long distances has a great many advantages com- 
pared with any of the alternating-current systems. The 
continuous-current generators can be coupled up one after 
the other, so as to supply almost. any pressure required. 
This cannot be done with alternators—not even with 
single-phase alternators, unless they are rigidly mounted 
on the same driving shaft. Again, with continuous 
currents we do not require any transformation down on 
the series system, except in special cases, that is to 
say, we can run motors of almost any power directly on 
the line. This has never been done on any other system, 
though theoretically possible. The saving of expense 
thereby secured doesnot require to be dwelt upon at length. 

Perhaps the most disagreeable features of any alter- 
nating-current system of distribution, whether single or 
polyphase, for the purposes of power transmission, are 
impedence and capacity, and occasionally so-called 
resonance effects in the line. These become at high 
pressures and under certain circumstances very serious, 
More especially is this the case when motors have to be 
thrown in and out of circuit. With a continuous-current 
system all these troubles disappear, and we have further 
the very great advantage, as to the motors, of easy work- 
ing and starting. Of course, the Drehstrom motor is a 
very pretty contrivance. But none of the larger sizes 
can be successfully and safely started without special 
resistances. The paraphernalia required for starting 
ordinary single-phase motors are even worse. From all 
these troubles the series system of high-tension con- 
tinuous-current distribution is free. 

Then, again, we have considerable economy of copper. 
Without considering the question of transformers the 
economy on the line is from 15 to 20 per cent. greater 
than with any of the alternating-current systems, and 
with the series system we do not require any feeders. 

When we consider the question of insulation there is 
another advantage attaching to the continuous-current 
system. For the same effective pressure the actual 
pressure on an alternating-current system rises at the top 
of each wave to 1°4 times what it ever is at the same 
pressure on the continuous-current system. When deal- 
ing with higher pressures this means a good deal. It 
means really that a line carrying a nominal 20,000 volts 
has to be insulated for at least 28,000 volts. This extra 
8000 volts makes a considerable extra demand upon the 
insulation. 

A further great advantage of the system in question is 
the possibility it provides of employing accumulators in 
the system. The Compagnie a "Industrie Electrique 
employs for this purpose a very useful motor booster, 
which will be described below; but even without any 
such appliance the system lends itself readily to the 
interpolation of storage batteries. The advantages of this 
in districts of fluctuating supply and bad load factor need 


not be dwelt upon in detail. 


In general the turbines are arranged to run as nearly as 
possible at constant speed, the regulation required being 
obtained by varying the fields of the generators. The 
speed of the generators is controlled by the main current 
of the line. The main current passes through a solenoid, 
the core of which on being operated actuates the main 
valve of the turbine, closing it when the current tends to 
rise, and opening it when the current decreases. To 
make the action of the parts more certain the core is 
kept in perpetual rotation by a cord and pulley actuated 
by the turbine itself. The employment of this method 
enables the current to be regulated well within 2 per cent. 

In certain cases it is convenient to regulate a whole 
bank of generators simu.taneously—to treat them, that is 


methods of regulation:—(1) By regulating the field by 
means of shunt resistances, or by displacing the line of 
the poles. These two methods have been employed at 
Genoa from the start. (2) By revolving the brushes—a 
method which has been employed in combination with 
the preceding at Chaux-de-Fonds. (8) By arranging 
secondary batteries across the brushes. 

One method of regulating the field which is used in the 
Genoa installation, and has proved very successful, is by 
cutting out a larger or smaller number of the windings of 
the field by means of a mechanical appliance, actuated 
by a centrifugal governor. The extreme limit of this 
process is cutting out the whole of the field, which will 
of course bring the motor to rest. 

The employment of shunt resistances in the field hes 
also been adopted. As all the motors in question are in 
series with one another, this would seem to be a less 
economical method than cutting out the coils. Fig. 3 
shows one of the well-known Thury types of motor, pro- 
vided with a regulator on this principle. Fig. 4 shows a 
view of one of the Thury multipolar motors with regu- 
lator mounted above it, employed for running air-com- 
pressing machinery in the Geneva Exhibition of 1896 for 
the purpose of producing artificial ice. 

It will be remembered that the necessity of em loying 
what may at first sight be regarded as the additional 
complication of a regulator is more than compensated for 
by the fact that with its assistance the series motor cen 
be made to run at any pace required, at any load that it 
can tackle—a peculiarity which in many cases is of tke 
greatest advantage. 

The combination of the shunt-resistance methol cf 
regulation with the method of revolving the brushes is 
performed very simply, by merely connecting the brush 
holder to cords which pass over a pulley fixed to the 
appliance for varying the shunt resistance. 

Where the method of regulation by means of connect- 
ing a secondary battery across the brushes is employed 
no mechanical means of regulation is necessary. ‘This 
method has a very great advantage. It enables a sub- 
scriber to employ a much higher power motor during a 
certain number of hours than would correspond with the 
current for which he is prepared to pay normally. For 
instance, 1 horse-power may be taken regularly through 
his accumulator, and by then sending the ordinary day 
current through his motor, and drawing extra current 
from his accumulator, he may run a 5 or 6 horse-power, 
motor for four or five hours a day. deci 
It has generally been found practicable on the iustalla- 
tions of the company to stop the smaller sizes of motor 
by simply short-circuiting them. But with the larger 
sizes of motor it has been found preferable to stop them 
by means of the speed regulator, i.¢., by gradually 
weakening the field until the motor stops. 

It is very difficult to do the motors any harm, because 
if they are overloaded till they stop dead no injury will 
result, as the heating is only very slight!y increased, and 
the current has not practically increased at all. The 
possibility of running the motors at various speeds 
enables their application to be made to a variety of 
purposes, such as working pumps, colour-printing 
machines, &c., for which speeds subject to considerable 
variation are required. A; 

The simplicity of the system enables all the principal 


to say, as if they were a single machine. Fig. 1 shows 


operations to be conducted by practically untrained 


Fig. 2-THURY SERIES POWER TRANSMISSION, CHAUX-DE-FONDS 


one of the stations on the Isoverda and Genoa Trans- 
mission Line, in which this principle is adopted. In this 
case a shaft runs the length of the machine-room, 
and controls the whole series of turbines simultaneously. 
The shafting is operated by a motor fixed on a stand, as 
seen on the left of the illustration, and operated by a 
solenoid, round which the main current passes, which 
acts as a relay for throwing in and out and reversing the 
motor. A very similar arrangement is employed at 
Chaux-de-Fonds—Fig. 2. 

Both in the Chaux-de-Fonds and the other trans- 
missions, the whole current consumption takes place in 
the first instance in series motors on the line. As the 
torque of the series motor is independent of its speed, 
various methods of regulating the speed ~have to be 
adopted. These may be divided into the following 


employés, which is certainly not the case with systems of 
distribution on the polyphase principle. When an extra 
generator is required to be put in it is done with practi- 
cally the same simplicity as switching in a motor. The 
turbine valve is opened, the dynamo run up till it gives 
about the required pressure, and then added to the line 
by simply manipulating its regulating switch. There is 
no highly skilled ev such as is required in 
paralleling large alternators, to carried out. The 
generators on the Chaux-de-Fonds line are capable of 
iving 8500 volts each, and are capable of giving their 
1 output of 150 ampéres without a sign of sparking. 
All the auxiliary apparatus is as simple as possible. 
A simple short-circuiting switch which opens the short 
circuit in the case of the smaller motors, but in the case 
of the larger motors gradually throws it in and out of the 
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field, is all that is required for putting the motors in and 
out of action. In the larger types of motor a certain 
amount of sparking is produced on throwing in. This is 
taken by a carbon shunt of the ordinary type actuated by 
an electro-magnet. 

Some simple forms of apparatus have to be provided 
for cutting out motors that run away or generators which 
might happen to have got reversed and be really acting 
as motéts, taking energy from the line instead of giving 
it to it. The former of these apparatus is very simple, 
and is best described as an automatic by-pass. It is a 
short-cireuiting switch actuated by an electro-magnet, 
the electro-magnet which is in shunt with the armature 
of the motor operating when the pressure rises above a 
certain value. 

Both for motors and generators a centrifugal cut-out is 
provided. This consists of 2 centrifugal governor which, 


supposed unavoidable for a large goods wagon. The 
bogie being without a centre pin, would not be so good 
in practice as one with a centre pin, Side doors greatly 
reduced the strength of a wagon, regarded as a girder 
carried on a bogie at each exd. The equalising buffer 
was not new. The capital cost of the proposed change 
would be enormous. 

He was followed by Mr. Jones, a retired officer 
of the Rajputana Railway, who gave at great length 
deductions drawn from Indian practice. As he far ex- 
‘ceeded the period allowed to each speaker, and then 
admitted that he was not nearly done, the President 
requested that he would send in his further remarks to 
the secretary in writing. The sense of Mr. Jones’ reason- 
ing was not easily followed, possibly because, as we 
have said, it was impossible to permit him to finish. It 
appeared, however, that he was wholly opposed to the 


On the Great Central, where they had them, they found 
them pay, although sometimes they were standing idle 
for a couple of months. It was impossible, however, to 
lay down any general rule, because the conditions of 
traffic varied so much. As for the wagons proposed by 
Mr. Twinberrow, it must not be forgotten that these 
long, big wagons rendered the use of a continuous brake 
essential. Fly shunting would be impossible; and 
the overhang at the ends would be dangerous on the 
sharp curves so common in goods yards. 

Mr. Wright, of the Great Western, held that the saving 
in the cost of haulage would be a very small item. It 
had been suggested that the existing four-wheeled wagon 
might be reduced in weight, but it was now as light as it 
could be made to stand shunting. No doubt the right 
thing was to work railways as they worked machine tools, 
He would cite a case“in”’ which a certain article which 


x 


Fig. 3—THURY SERIES SYSTEM SELF-CONTROLLED MOTOR 


when a certain speed is exceeded, flies out and operates | 
the switch. 

All these instruments and switches have to deal on 
this system with only a fraction of the total pressure in- 
volved. Were the distribution by alternating currents, 
each generator would of necessity have to supply the 
14,400 volts, or whatever other high pressure were used, 
and the switches would have to be capable of dealing 
with currents under that pressure. All this system was 
very fully shown at the Paris Exhibition. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue November meeting of the Institution of Mechanical 
Engineers was held on Friday evening, the 16th inst., at 
8pm. Sir W. H. White, President, was in the chair. | 
After the formal business had been transacted, the secre- | 
tary read, in abstract, a paper by Mr. Twinberrow on“ The | 
Capacity of Railway Wagons as affecting the Cost of | 
Transport.” The paper was illustrated by a number of | 
diagrams, and drawings of wagons, the latter much too | 
small to show details. We have reproduced elsewhere | 
so much of the paper as seems necessary to set forth the 
views of the author. The discussion which followed was 
not of sufficient interest to merit full reproduction in our 
pages. In fact, it was obvious from the first that there was 
very little to be said about the paper that was worth saying. 

After a vote of thanks had been passed to the author, 
Sir W.H. White suggested that if Mr. Twinberrow wished 
to add anything by way of explanation he should do so 
before the discussion began. Mr. Twinberrow said that 
perhaps some apology was required for producing so 
many designs for wagons which only existed on paper, 
but he had thought it desirable to be prepared with such 
designs, in case the question how he proposed to put his 
ideas into practice should be raised. He might say that, 
although none of his wagons had yet been built, one 
American and one English firm had taken the matter up. 
He concluded by thanking Mr. Worthington, as secretary 
of the Institution, for valuable assistance given him in 
the preparation of the drawings and diagrams. 

Mr. Wainwright, locomotive superintendent of the 


| the ton-mile instead. 


train-mile standard, and insisted on the substitution of 
It was no use saying that the pay- 
ing load represented 50 to 56 per cent. of the gross load 
unless the distanee was given as well as the weight. If 
it were practicable to get the whole carrying capacity, the 
whole tare weight, and the whole mile tonnage of the 
wagon stock of the United Kingdom, then it would be 
possible to draw a useful comparison between things as 
they were and as they would be if the changes advocated 
by Mr. Twinberrow were carried out. He said there was 


| reason to believe that wagons ran 200 miles a week ; and 


he then went into an elaborate calculation to show that 


| if the weight of each wagon could be reduced by one ton, 
| a saving would be effected of 3,037,000 ton-miles travelled 


per year. The question of storage was very serious 
indeed. “The general managers of railways did not take 
any interest in mechanical improvement. The only way 
to enlist their sympathies was to show them that com- 
mercial benefit might be secured. In considering this 
question as raised by the author of the paper, it would be 
well first to see that the most was made of the wagon 
stock in actual use. Before changes were made in any- 
thing, it was desirable to settle whether or not we get all 
that can be got out of what we have. Mr. Jones then 


| went on to deal in figures, but on what basis these 


figures were prepared, or how he got them, he did not 
explain. He stated that the average earnings of an 
English wagon were £41 for a loads at w rates. The 
average annual mileage of an Indian broad-gauge wagon 
was 15,000 and the earnings £128, and of a metre-gauge 
wagon 10,900 miles and £90. He then went on to ex- 
plain that if the cost of carrying a ton a mile in England 
was 1d. it was 0°56d. in India, and as he was proceed- 
ing to give more and more figures, the President, as we 
have said, interfered, and the remaining portion of Mr. 
Jones’ contribution to the discussion will be found in due 
course in the “‘ Transactions.” 

Mr. Parker, of the Great Central Railway, said that 
Mr. Twinberrow’s proposal involved many difficulties in 
the attempt to carry it out. There were the weigh- 
bridges, the screens, the shunting gridirons, the turntables 
and traversers, all of which would have to be altered ata 
prohibitive cost. . The railway companies were powerless 
in the matter, even if they had the money, because so 


South-Eastern and Chatham and Dover Railway, opened 


the discussion. He criticised the design of the wagons | 


roposed by the author. The cantilever bogie was ve’ 

fike one used with motor cars. He did not think the 
design was calculated to withstand the heavy shocks 
caused by shuntingoperations, Mr. Twinberrow proposed 
loads of 14 tons per axle, which are very heavy, but he 


many wagons and trucks were the property of private 
persons, The Great Western Railway Company, for 
instance, owned 29,000 wagons, and worked besides 
| 100,000 wagons belonging to the collieries, &c. &c. No 
doubt all that Mr. Twinberrow said was quite true, but that 
did not help them. The use of special trucks for special 
| work was, however, possible and highly advantageous. 


Fig. 4—-THURY SERIES SYSTEM SELF-CONTROLLED MOTOR 


they made used to cost 4s.6d. By introducing special 
tools they made it now for 4d. Inthe same way, special 
wagons might be made for special work. Thus, one rail 
truck would take the place of three ordinary trucks. 
They had a sleeper truck which held 160 sleepers at once. 
Mr. Meik suggested that in drawing comparisons, as 
was the custom, between English and United States 
practice, it seemed to be clear that American permanent 
way or rolling stock, or both, were better than ours, and the 
train resistance less. As to tonnage, that was no guide 
in estimating the value of a wagon. They wanted cubic 
capacity. In the south, a 10-ton coal wagon had a 
capacity of 866 cubic feet, in Scotland a capacity of 410 
cubic feet. He could not himself see any difliculty in the 
way of big wagons for shipping purposes; but it was 
quite certain that the colliery owners would not make the 
change. He then spoke at much length about hoists on 
the Port Talbot and other railways, but he did not add 
anything that was really pertinent to the subject on hand. 
Mr. Aspinall, general manager of the Lancashire 
and Yorkshire Railway, after referring to the Royal 
Comimission, said that, as nearly as could be known, 
the number of wagons owned by the private firms 
was about half a million, and by the railway com- 
panies 667,000. These wagons were owned in various 
proportions. Some of the smaller proprietors owned only 
afew. The system of owning private wagons had grown 
up gradually, and he thought that it was an unfortunate 
thing that it had taken root. It was highly desirable 
to make the most of stock as they had it, and the return 
empty of some 500,000 wagons, weighing 6 tons or so 
each, represented a serious loss, which could only be 
mitigated by so arranging matters that the returned 
empties should be utilised to carry some load. He found 
that this was done to a considerable extent in the United 
States. The working of the private wagons represented an 
enormous loss. They had to be sorted out so that each man 
should get his own, and constituted a most troublesome t 
of traffic in various other ways. As for hopper wagons, he 
did not much like them as they were only fit to carry 
coal, or grain, or minerals. He thought very grave 
objections existed to turning wagons on their sides to 
empty them, instead of on_their ends, as suggested by 
Mr. Twinberrow. It would strain the sides severely, and 
all the oil would run out of the axle-boxes. There was 
not a single coal tip in the whole country that would take 
a long wagon. There was an outcry against the railway 
companies, but they were fixed between the traders on 
the one hand and the port authorities on the other, 
neither of whom would io anything to alter the exist- 


ing system of working. If shipping facilities were 
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rovided, there would be no difficulty in working the 
arge wagons ; but there would be a heavy dem loss 
on inland work with small traders. Aman who had three 
10-ton trucks per week never kept a wagon more than a 
couple of days, but he would keep a 30-ton wagon idle for 
a week. The small trader did not seem to exist in other 
countries—at al] events, so far as the railway was con- 
cerned. Another difficulty in providing central coal 
stations was that the coal passed through so many hands. 
He concluded by impressing on his hearers that the rail- 
way companies, however willing, could not introduce the 
large wagon. 

Mr. Twinherrow replied at some length. He dealt 
with the construction of his suggested rolling stock, and 
said that in India — were often held to be bigger 
than they were. e had seen loads called 20 tons 
which really weighed 5 tons only. He was not discour- 
aged by the difficulties and objections urged. The life of 
every engineer was spent in overcoming difficulties, and 
he felt sure that in the end the principles he advocated 
would triumph. 

The proceedings closed with the announcement that 
the next paper would be on “ Power Gas and Large Gas 
Engines for Central Stations,” by Mr. Henry A. 
Humphrey, member, of Northwich, and would be read 
on December 14th. 


THE ACCIDENT TO THE SUD EXPRESS. 
By CHARLES Rovs-MARTEN. 

SHorTLY before noon on Thursday last, the Sud 
Express, bound from Madrid to. Paris, was totally 
wrecked at a point between Bayonne and Dax, several 
persons being killed outright and many more terribly 
mutilated. It is but seldom, happily, that a mishap to 
any train which for the time enjoys the high honour of 
being “the fastest in the world” has to be recorded. 
Usually the specially high speed involves the application 
of the maxim ** Noblesse oblige” in the direction of keep- 
ing the permanent way and rolling-stock in a condition 
worthy of its proud distinction. I cannot at the moment 
call to mind a previous instance of disaster to any train 
that temporarily held that first rank in respect of speed. 
It must be remembered, however, that the speed premier- 
ship held by the Sud Express is that of inclusive 
“journey-rate ’—not of ‘‘journey-speed,” as it is often 
inaccurately put—that is to say the average rate per hour 
from end to end, including all stoppages. For as regards 
start-to-stop travelling speed it is surpassed by several 
American seaside trains, although even in this respect 
one of its runs holds first rank in all the world outside 
America, the average from start to stop being 61°6 miles 
an hour. Butin point of inclusive average on a long- 
distance journey the Sud Express, which has been booked 
from July 1st, 1899, to cover the 486} miles from Paris 
to Bayonne in 8h. 59 min., or at the average rate of 54:1 
miles an hour, indisputably holds first place, beating 
even the Empire State Express of America, which 
is booked to do the 440 miles from New York to 
Buffalo in 8h. 15 min., or at the rate of 53°3 miles an 
hour; whereas the best British journeys for distances of 
480 miles and upward are Euston to Forfar, 482} miles, 
in 10 hours, averaging 48°2 miles an hour, and King’s 
Cross to Montrose, 482} miles, in 10 h. 8 min., averaging 
47°6 miles an hour. Thus the French train has the 
advantage of America’s best long-distance one by nearly 
1 mile an hour, and of Britain’s long-distance best by 
6 miles an hour. 

Prior to July of last year the Sud Express, although a 
fairly good train, was not at all remarkable for its speed. 
It took exactly 8 hours from Paris to Bordeaux, averag- 
ing 45°4 miles an hour, including stoppages, and 
3h. 4 min. from Bordeaux to Bayonne, just 40 miles an 
hour. Thus, the total express journey from Paris to 
Bayonne—where express speed terminates owing to the 
character of the single road and the peculiarities of 
Spanish ideas of progress—was 11 h. 11 min., and the 
inclusive average 43°8 miles an hour. But July, 1899, 
“changed all that” at a blow. The inclusive times from 
Paris to Bordeaux and Bayonne respectively were cut 
down from 8 h. and 11 h. 11 min. to 6 h. 42 min. and 
8 h. 59 min., the inclusive journey rates being conse- 
quently raised from 45:4 to Bordeaux and 438°8 to 
Bayonne to 54°1 miles an hour in each case and through- 
out. That phenomenal timing has remained in force ever 
since, excepting that since July in this year the Sud 
Express has run daily instead of four times weekly, has 
started half an hour after noon instead of 8.283 in the 
evening, and has been allowed three minutes longer at 
Bordeaux, with the result of making its total journey 
longer to that extent and its inclusive journey rate 
fractionally less, the actual travelling speed remaining 
as before. 

The “ up.” Sud .expresses—by which of course I mean 
those going northward, from Madrid and Lisbon alter- 
nately, to Paris—ran until July last on two totally distinct 
timings, that from Madrid starting from the Franco- 
Spanish frontier station, Hendaye, on Monday and Friday 
mornings and arriving at Paris the same evenings, while 
that from Lisbon left Hendaye on Wednesday and Satur- 
day nights and reached Paris early on Thursday and 
Sunday mornings. The timings presented this peculiarity, 
that while the Lisbon-Paris train, which travelled through 
Trance during the night, was timed over the Orleans line 
nearly at the same high rate as the “‘ down ” or southward- 
bound express—making the Bordeaux-Paris run in 6 h. 
52 min.; the Madrid-Paris train, which ran in the day- 
time over the Midi and Orleans lines, was booked at a 
much slower rate, not merely than the Lisbon train, but 
even than that made by the ordinary day express, being 
ailowed-7 h. 25 min., as against the ordinary train’s 6-h. 
59min. It is true that the latter was booked from the 
Bastide Terminus of the Orleans Company instead of 
from the St. Jean Station of the Midi line, but the 
difference in distance is not enough to explain the 
difference in timing. For whereas the heavy day express 
was allowed only 6 h, 22 min. from Angouléme to Paris, 


the Madrid Sud Express was allowed 5h. 88min. I 
have been unable to obtain any satisfactory explanation 
of the eccentricity, in spite of searching inquiries, the 
usual reply that the line was generally so much crowded 
at the time the Madrid train passed being palpably in- 
adequate. On the Midi section of the journey, ieee, 
the relative swiftness of the two timings was exactly 
reversed, the Madrid—day time—train being given only 
2h. 8 min. for the 123 te te from Bayonne to the Con- 
tréle platform, Bordeaux, whereas the Lisbon train, at 
night, was allowed 2 h. 14 min. I may add that many 
months ago, owing to the frequent lateness of the train 
when handed over by the authorities of the Spanish 
Northern Railway to those of the French Southern, and 
its consequently approaching Paris just at the time when 
the Orleans line was most thickly crowded with suburban 
traffic, an extra half-hour was stuck on at a stroke to the 
time from Orleans to Paris, it being thus increased from 
82 min.—the time of the ordinary day express—to 
118 min., to allow for making up delays. It may also be 
interesting that I should note another peculiarity in the 
working of this remakable train both ways across the 
frontier. From Biarritz—four miles south of Bayonne— 
onward into Spain there is practically only a single track. 
But from Hendaye to Irun, those being the French and 
Spanish frontier stations respectively, although there are 
two lines of rail, there is not a double track. For the 
French rail gauge is the same as the British standard, 
4ft. 83in., whereas the Spanish rail gauge is 5ft. 6in. So 
the Sud Express going south runs on to Irun on the 
4ft. Shin. gauge, and after its passengers have passed 
through the ordeal of the Custom House, instead of re- 
turning to their places in the French train they have to 
take their seats in a train of Spanish coaches on the 
5ft. 6in. gauge in which they continue their journey at 
the rate of about 20 miles an hour instead of 54. The 
northward-bound express reverses this process, the 
Spanish train running forward to Hendaye and then dis- 
charging its passengers into the French coaches again, 
of course after the ordeal of the dowane.’ 

In July last the Madrid-Paris and Lisbon-Paris “Sud 
Expresses” were amalgamated and thenceforward were 
run daily. But the booking remained at the same high 
rate of speed on the Midi portion of the journey. On the 
Orleans continuation it was largely revised, a middle rate 
between that of the two Sud Expresses that formerly 
ran being adopted, thus making the timings exactly the 
same from the Bordeaux final exit to Paris as those of 
the heavy ordinary express, 7.e., averaging nearly 52 
miles an hour, including stoppages. Three minutes 
were allowed to the Sud train for the circuit round 
Bordeaux from the St. Jean (Midi) Station to the junction 
with the Orleans line. 

On the Midi length, however, from Bayonne to Bordeaux 
Contréle the booking became most extraordinary. 
According to the times published in both the Indicateur 
Chaix—the ‘ Bradshaw” of France—and the English 
“Continental Bradshaw,” the hour of departure from 
Bayonne is 11.28 a.m., and the arrival time at Bordeaux 
Contréle is officially published as 1.33, thus giving only 
125 minutes for a run of 123 miles, with two stops, one 
of two minutes, in the middle. I learn, however, from 
Monsieur Herdner, the very able Ingénieur-en-Chef- 
Adjoint—to whom I am indebted for an amount of 
courtesey and kind assistance in my investigations, for 
which I shall ever be grateful—that the departure time 
from Bayonne was wrongly booked, and should be 11.25, 
not 11.28. The point is somewhat important, because as 
the timing originally stood in the official tables it created 
a new European record, the timing to the first stop, Dax, 
80 minutes for 31 miles 5 chains, or at 62°1 miles an 
hour, being the fastest anywhere, excepting that of the 
American “Atlantic City Flyers.”” Ofcourse, with Monsieur 
Herdner’s correction made, the timing remains the same 
as formerly and as on the down journey, viz., 31 miles 
5 chains in 33 minutes, equal to 56°4 miles an hour—in 
itself sufficiently remarkable on so short a run. The 
booked speed thence to Morceux showed a drop, being 
only 53°3 miles an hour, but the entire length is up a 
considerable gradient, much at 1 in 200. For the stop at 
Morceux the allowance in the working time-tables is only 
five seconds, the stop being ordered “ to ensure a cautious 
passing over the turn tables,” which lie right in the 
train’s path on the main line. The Bordeaux Contrdle 
stop is also a “ service” one with a like object. The 
time allowed from the Morceux start to the Bordeaux 
Contréle stop, 66 minutes for 674 miles, was and is, of 
course, the fastest in Europe, yet I have known more 
than three minutes gained on that length, and am officially 
informed that with a load of 163 tons behind the tender, 
two minutes have been gained. 

At the same time it must be borne in mind that the 
total inclusive time of the train as last revised, is 9} hours 
from Bayonne to Paris, so that the average journey-rate 
is somewhat less than that of the down train, viz., 52°5 
miles an hour instead of 53°7—the latter taking into 
account the extra time now allowed at Bordeaux for 
changing lines.” 

It seemed to me desirable to “ clear the air” thoroughly 
by making the present position and requirements of the 
ill-fated train entirely plain, but of course the immediate 
interest of the matter is localised on the first stage out 
of Bayonne, that of 31 miles 5 chains, to Dax, booked to 
be done in 33 minutes, or at 56°4 miles an hour. The 
working tables, however, show in the margin that the 
average speed ‘‘en plein marche” is regarded as 
100 kiloms., or 62°1 miles an hour, and amaximum speed 
of 120kiloms., or 74:5 miles an hour, is expressely 
authorised by both the Goveriiment and ‘railway regula- 
tions. “This has only been the casé, however, on both the 
Midi and the Orleans railways, since June, 1899. Pre- 
viously the limit on the Orleans was 112°5 kiloms., or 
about 70 miles an hour, and on the Midi, I believe, 
100kiloms. But with the important acceleration of the 
Sud Express which came into force on July Ist, 1899, 
there came also these extensions of the maximum speed 
limit. And J may take the opportunity of remarki 


that although a vast amount of abject nonsense is talked 
and written about “dangerous French speeds,” I have 
never, through all my large experience in France, known 
the regulation limit, 120 kiloms., exceeded on either the 
Orleans, the Est, or the Midi line, and never on the 
Nord poet exceptionally by specific sanction when a 
special trial was being made. All the fastest trains in 

rance—which means also in all Europe, including 
Britain—have proved themselves able to keep their 
swiftest timings without exceeding their legal limit of 
120 kiloms., or 74°5 miles an hour, and without the 
aid on any occasion of a pilot engine, although the loads 
have often ranged from 250 to 300, 320, and occasionally 
even 840, 350 and 860, tons, exclusive of engine and 
tender. The Sud Express is professedly a light and 
limited and “ luze” train, whose normal weight 
averages 130 to 135 tons behind the tender—that is to 
say, much the same as the 125 minutes Bournemouth ex- 
presses of last year and more than the 75 minutes Leeds- 
Scarborough expresses this year. 

But there is another noteworthy point to be observed 
in the regulations affecting this train. It is composed 
entirely of vehicles belonging to the International Sleep- 
ing Car Company. These are heavy eight-wheelers, 
running on two bogies, and weighing from 82 to 88 tons. 
I have noted some as weighing 38,700, 37,800 and 
36,900 kilogs. respectively. Usually there is one 
restaurant car, with three sleeping cars and a baggage- 
waggon. It is a curious fact that on the Orleans line 
whereas trains composed of the Orleans Company's stock 
are permitted to run at 120 kiloms., or 74°5 miles an 
hour, those composed of these International Sleeping Car 
Company’s vehicles are forbidden to exceed a maximum 
speed of 100 kiloms., or 62°1 miles an hour, while there 
appears to be no such limitation on the Midi, although 
the permanent way of the latter is distinctly inferior to 
that of the Orleans. This is another of the curious ap- 
parent inconsistencies connected with the Sud Express. 
One would have imagined that if any special limitation 
of speed were necessary in the case of particular vehicles, 
it would be enforced on the worse road and not on the 
better one, whereas the practice is exactly the reverse. I 
do not pretend to explain the discrepancy. No reflection 
may be intended upon the stability of the International 
Sleeping Car Company’s coaches, but as a matter of per- 
essa experience I am bound to say that I have found 
them run with somewhat inferior steadiness as compared 
with the ordinary rolling stock of the Orleans line, and 
my experience has been the same on the Chemin de Fer 
du Nord also. There is no obvious reason for this inferior 
steadiness. Externally the cars appear admirable, but I 
have never had the opportunity of examining them ex- 
haustively in minute detail, and.there may be some fault 
in their design which occasions their occasional unsteadi- 
ness. But the fact itself is undeniable. It does not 
seem, however, to enter into the problem of causation as 
regards the accident under notice, inasmuch as all ac- 
counts represent the engine as having first left the 
metals. 

While the Sud Express is worked on the Orleans line 
by the old Polonceau engines described and illustrated by 
me in THE ENGINEER on June 18th, 1900, page 581, it is 
worked on the Midi by the newest type of four-cylinder 
compounds, constructed on the de Glehn system, and 
closely resembling the engines of the same type on the 
Orleans line, ore of which was illustrated in Tue Enat- 
NEER in connection with my article of August 17th last, 
page 157, also very closely resembling the standard 
engines on the Nord Railway which were illustrated with 
my earlier articles on the French railways. They have 
7ft. coupled driving wheels, two 184in. high-pressure 
cylinders outside; two 21}in. low-pressare cylinders 
inside ; 1890 square feet of heating surface, and 218 lb. 
per square inch steam pressure. The engines are par- 
ticularly well proportioned ; the total weight of 54 tons is 
judiciously distributed over the eight wheels, and the 
eading end is carried on a four-wheeled bogie. The 
same type of engine, differing only in minute detail, is 
now adopted as the standard on every main line in France, 
and there is nothing whatever in the construction to 
suggest any idea of instability. In fact, I have always 
found these engines run with admirable smoothness and 
steadiness, unless in places where the road was either 
temporarily or permanently inferior. _ 

As for the Midi road itself, it cannot be described as 
being of the first class. Its Vignole rails weigh, I believe, 
barely 70]b. per lineal yard, and undoubtedly the 
travelling is much less smooth than on the Orleans por- 
tion of the Sud Express’s journey, where the rails are far 
heavier. But in ordinary circumstances the trains run 
at the highest speeds with no excessive oscillation. In 
fact, I have more than once specially noticed that the 
shaking on the Midi line at 74°5 miles an hour was less 
than that which I had experienced earlier in the same 
journey on the London, Chatham, and Dover line between 
Victoria and Dover, although the speed in the latter case 
was only 65°2 miles an hour. So there appears no 
warrant whatever for the allegation that the derailment 
was due to excess of speed. I have always found that 
even when it was most earnestly desired to ‘break the 
record,” the limitation to 120 kiloms. was most rigidly 
observed on the Midi line, and it may be taken as 
indubitable that the rate at the time of the mishap would 
not be any higher. Thus, as the train must have passed 
over that same spot many hundreds of times at the same 
speed, there appears no ground whatever for any suspicion 
that undue swiftness per se had anything whatever to do 
with the accident. 

The gradients may be described generally as rising 
continuously but not steeply, the rate of ascent never 
exceeding 1 in 200, from Bayonne for a distance of about 
19 miles, viz., to a point about two miles north of St. 
Vincent-de-Tyrosse, where the disaster was at first said 
to have happened. Evidently, however, if the train were 
travelling at maximum speed the derailment did not take 

lace at that spot, which would be near the summit of a 
long rising grade. Subsequently there is an almost un- 
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broken descent, chiefly at 1 in 200, to Dax, and at the 
int afterwards given as the scene of the disaster—viz., 
Seewten St. Geours and Saubusse stations—the engine 
would have attained its highest velocity, having been 
descending'for some miles a falling grade of 1 in 200. 
There are many considerable curves along the Bayonne- 
Dax stage, but they are mostly of large radius, and in 
view of my own experience on the road I have no hesita- 
tion in asserting that the curvature of the road alone 
would not have caused the locomotive to quit the rails. 

I have thought it advisable to exhaust all alternative 
probabilities before coming to the one which, in my 
opinion, presents the true and sole cause of the cata- 
strophe. Necessarily I express that opinion upon the 
facts so far as they are at present known, and subject to 
the possibility of modification should later information 
disclose any new features, as yet unsuspected. But it 
appears certain that heavy rain had fallen in that locality 
just previously for three days on end; that the nature of 
the soil and formation is such as to dispose the road to 
‘* wash-outs ’ and other disturbances in wet weather, and 
that a tendency to such disturbance had been noticed by 
the same driver a day or two before, and also by travellers 
in the same train a week or so previously, it being 
alleged that several were thrown from their seats on to 
the floor of the dining car by one very severe and alarm- 
ing lurch either at the precise spot where Thursday’s 
derailment occurred, or at one in close proximity to it. 
Whether it be true, as alleged by various passengers, that 
the driver declared he had warned the Midi authorities of 
the unsafe condition of the road, or whether he did make 
any such report or not, I have,as yet, no means of know- 
ing. The statement may be merely one of those irre- 
sponsible spread-eagle chatterings to which excited 
passengers are prone on such occasions. But it must be 
confessed that it appears at least vraisemblable, and I 
am certainly disposed to think that whether the driver 
made such report or not the condition of the road was, as 
alleged, unstable through the effects of heavy rain, and 
that to this cause and to no other the lamentable disaster 
can be justly attributed. 

There is, of course, the bare possibility that some part 
may have given way in the engine itself, or even, in view 
of the mysterious disappearance of a large quantity of 
valuable jewellery, that the accident may have been 
wilfully caused by robbers with the object of plunder; but 
I confess that at present neither of these two hypotheses 
seems to me very probable. 


THE GREAT WESTERN COMPANY’S NEW 
ROUTE TO WEYMOUTH. 


ALTHOUGH barely 14 miles in length, considerable interest 
attaches itself to the completion, and opening for goods and 
passenger traffic since October Ist, of the Patney and Chirton 
and Westbury section of the Great Western system. This 
new line of railroad shortens the journey from Paddington 
to Weymouth by 14} miles, that is, whereas by the old route 
vid Chippenham and Trowbridge, the distance was 1684 
miles, by aid of the new direct line the latter is now reduced 
to 151}, as against the 1424 miles possesssed by the South- 
Western Company’sroute vid Bournemouth Central, Wareham, 
and Dorchester. But the shortening of the Great Western 
Company’s tine to Weymouth is not the only reason for the 
construction of the new railway, for the latter is, at the same 
time, part and parcel of a scheme of infinitely greater im- 
portance, viz., the project for opening up an alternative and 
considerably shorter, route between Paddington and Exeter, 
and the West of England generally. This second portion of 
the scheme will be brought to pass by the construction of a 
connecting line, as yet unbegun, between Castle Cary and 
Langport; therefore, in a few years’ time, the best main 
line expresses to and from the West will not travel vid 
Swindon, Bath, Bristol, and Bridgwater, but will leave the 
existing main line at Reading, and continue their journey 
through Newbury, Patney and Chirton, Westbury, Frome, 
Witham, Castle Cary, Langport, and Athelney, rejoining the 
present main line at Durston Junction, nine miles east of 
‘Taunton. The entire completion of the scheme will reduce 
the journey from Paddington to Exeter by about 19 miles ; 
consequently, the Patney and Chirton-Westbury section, 
about to be described, possesses additionai interest as the 
future main line of the premier route to the West. 

The new line leaves the Berks and Hants Extension Rail- 
way from Reading to Bath, vid Southcote Junction, Wood- 
borough, Devizes, Holt Junction, and Bradford, three miles 
west of Woodborough, at a place until recently called Stert 
Junction, but now that a passenger station has been 
opened there, re-named Patney and Chirton. The track 
from Newbury to Woodborough was doubled two or three 
years ago, and the present works have included the doubling 
of the Woodborough and Stert Junction section. The term 
doubling is rather a misnomer, however, for, as a matter of 
fact, this stretch of three miles has been practically recon- 
structed throughout, the gradients being rendered less severe, 
the curves eased, and ir places actual divergences from the 
old track made. 

The new station at Patney and Chirton is 81? miles distant 
from Paddington, soon after which the new line enters a 
cutting 1? miles in length. Four hundred yards to the west 
of Lavington Station, five miles distant from Patney, the 
metals are carried over a marshy little valley on a graceful 
brickwork viaduct, 120 yards in length, and 40ft. in height. 
Lavington Station has been built upon arches, and on the 
east side there occurs a short but steep cutting. To Eding- 
ton and Bratton, the next, and the last of the three new 
stations erected, is a run of another five miles. This station 
stands almost in the centre of what may be termed a railway 
racecourse, since fortwo miles in the Lavington direction, 
and 1} miles in the Westbury, the track is as straight as an 
arrow. Standing upon the road bridge at the eastern end of 
the platforms, the spectator obtains a good idea concerning 
the excellent characteristics of the permanent way ; the line, 
in fact, would appear to have been specially constructed for 
the fastest express running, with its 95 1b. rails and splendid 
ballasting. 

The junction with the Great Western, Wilts, and Somerset 
line is effected at Westbury, which is now brought within 95 
miles of Paddington. From Edington to Westbury is 3} miles, 
therefore the total length of the new line is 13} miles; it is, of 
course, double throughout, and boasts no steeper gradient than 


1 in 222, and no sharper curve than that of 60 chains radius. 
Westbury, one of the few remaining covered-in stations more 
or less peculiar to the Great Western Company, is now being 
entirely re-modelled and re-built, with the intention of con- 
verting it into an island-platform halting-place upon the most 
up-to-date lines. Extra siding accommodation is also being 
provided here, as this is now the parting of the ways for the 
Channel Islands fish and market-garden produce and traffic. 
Excellent accommodation for dealing with goods traffic has 
been furnished at Edington and Kavington stations, but Pat- 
ney is as yet confined to passengers and parcels. Another 
remunerative but quite unexpected source of traffic is forth- 
coming from the military camps on Salisbury Plain. Laving- 
ton station is only five miles distant from the important 
western camp, and though the line has been open only a few 
weeks, the officials on some nights have been requested to load 
and despatch thence as many as three heavy troop trains. 
When the line was projected and under construction the 
authorities had no idea that circumstances would conspire 
to give it the important strategical value which it now un- 
doubtedly possesses. 

At present the train service consists of a local week-day 
service of passenger trains, four in each direction. At night, 
however, the track is already affording considerable relief to 
the heavy goods traffic to and from Weymouth. A revised 
express passenger service between London and Weymouth, 
including the Channel Islands boat trains, may commence 
running over this new route in January next, or perhaps not 
until the tourist season of 1901. Certainly the time is fully 
ripe for an accelerated service of some sort, for the present 
fastest timing of 4 hours 33 minutes cannot be termed enter- 
prising. 

The Patney and Chirton-Westbury line has taken three 
years and some odd months to construct, the contractors for 
the work having been Pauling and Co., of Westminster. 


ENGINE INDICATOR. 


THE accompanying illustrations show an indicator made 
by Doran and Taggart, of Glasgow. This indicator differs in 
several respects from other indicators at present on the 
market. Perhaps the point in which there is the greatest 
difference is in the method of adjustment of the atmospheric 
line. Figs. 1 and 2 show an elevation and a sectional 
view of the apparatus. The paper drum contains two double 
springs, one above and one below a central diaphragm. The 
card cylinder is detachable for convenience in putting on tke 


Fig. 1-THE CORAN AN) TAGGART INDICATOR 


paper. At the base of the drum is a ratchet, and embracing 
the top of the pressure cylinder is a sheaf provided with a 
hinged pawl anda handle. The hinged pawl has a projection 
upon it, which, when the sheaf is revolved, comes in contact 
with a small spring. This has the effect, when the sheaf is 
moved in one direction, of putting the pawl in such a position 
that it engages with the teeth of the ratchet at the base of 
the drum, so stopping the reciprocating motion. When 
moved in the other direction the paw] is disengaged and with- 
drawn from the teeth of the ratchet, and the card cylinder 
again reciprocates. There is an adjusting screw and lock nut, 
by means of which the pressure of the pen on the paper can 
be increased or decreased, or the pencil prevented from 
touching the paper at all. 

The up-and-down motion of the piston-rod is transferred 
to the pencil lever in the following manner. The top of the 
piston-rod is provided with a fixed fork, which cannot revolve 
irrespective of the entire piston-rod. This fork is connected 
to two short links, the ends of which embrace, and are 
pinned to a lever arm, one end of which is pivoted to the 
fixed upright. The link motion is, of course, necessary since 
the fork on the piston-rod is fixed and not hinged. The 
other end of this lever arm is pinned to a connecting link the 
other end of which embraces, and is pinned to the pencil 
arm. This connecting link carries on either side of it and 
near its lower extremity two pins provided with rollers which 
move up and down in two guide slots cut in two parallel 
upright pieces of metal attached to a base - plate, which 
also carries a fixed upright. Finaliy, the end of the pencil 
lever away from the pencil is also connected by a link to the 
fixed upright, and the motion is complete. The ratio of the 
mechanism is so calculated that any movement of the piston- 
rod is multiplied six times at the pencil point. The cover of 
the spring cylinder is attached to the base of the structure 
carrying the pencil mechanism in such a way that the latter 
can rotate about the former, so that the pencil can 
be approached to or withdrawn from the paper. 

The spring cylinder cover is, of course, provided with a 
screw wherewith to screw it into the cylinder, and beneath 
this is a right-handed screw to which the springs are attached. 


The springs are a modification of the Crosby pattern, and are 
provided with a ball at their lower ends. The springs are 
fitted to the apparatus in the following manner. The spring 
is held in a vertical position with the screw part uppermost, 
and therefore, of course, ball end downwards. e lower 
portion of the piston-rod, which is provided with a left-handed 
screw and is detachable from the remainder of the rod—see A, 
Fig. 3—is then removed and dropped head downwards into 
the spring, through the screw hole at the top, so as to embrace 
the ball at the bottom of the spring. This is possible because, 
as is shown in the section, the enlarged end is bored out and 
screwed, and has a slot at each side for the two wires, coming 
from the ball, to pass along. The piston B with the screw C 
through it is next taken up and the screw inserted into the 
enlarged head of A, and turned untilthe ball of the spring is 
nipped. The piston, the central hole of which is tapped, is 
next screwed up against the underside of A, locking the 
who'e together. The spring is then screwed “home” against 


Fig. 2—SECTION OF INDICATOR 


the cap, care being taken that the piston-rod is drawn up out 
of the way. When the spring is screwed “‘ home,” the piston- 
rod is lowered till it rests on the top of A, and when the 
spring is turned anti-clockwise the two portions of the piston- 
rod are screwed into one another because the thread on A is 
left-handed. This portion of the apparatus is then ready to 
be screwed into the cylinder. In order, however, that the 
pencil may eventually take up such a position as not to be 
too low or too high it is necessary that it should be adjusted. 
This can readily be done by turning the milled-headed cylin- 
der cover either one way or the other as the case may be. 
If it is turned to the left the pencil point is lowered, and vice 
versd. <A slight acquaintance with the instrument serves to 
teach the operator in what position the pencil should be 


Fig. 3—PISTON AND PISTON ROD 


before the cap is screwed “ home,” because in doing this the 
pencil is lowered, may be brought too low, and so cause the 
rollers to press on the bottom of the guide slots. The height 
of the atmospheric line may be at any time changed by un- 
screwing the cap and turning it a turn or two in the required 
direction, subsequently screwing it home again. It will be 
noticed that there is a shoulder on the piston-rod which pre- 
vents it travelling more than a certain distance, thus pro- 
viding a means of preventing injury to the mechanism. e 
makers claim for this apparatus that large and faithful dia- 
grams are obtainable at high speeds; that the cards may be 
changed with ease and rapidity, and that it is adaptable to high 
or low-speed engines. We have examined it carefully; it is 
certainly well made, and there seems no doubt that it will do 
its work satisfactorily. 


Ow1ne to the recent disastrous floods having submerged 
the coal-gas works of Calcutta, the Pioneer Acetylene Gas 
Company of India was suddenly called upon to light Howrah 
Railway Station, the largest in India. Five of the Thorn and 
Hoddle Acetylene Company’s generators were at once fixed, and 


the whole installation was at work within three days. 
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SIR ANDREW MACLEAN. 


Tue death took place somewhat suddenly, on the 14th inst., 
at his residence, Viewfield House, Partick, Glasgow, of Sir 
Andrew Maclean, chairman of the well-known Clyde ship- 
building and engineering firm of Barclay, Curle, and Co., 
Limited. Deceased, who was in his 72nd year, had been in 
failing health for some time, but up till the very last he was 
able to interest himself and assist in the affairs of the firm. 
He was born in Paisley in 1828, his father being a weaver of 
that town, and after a sound commercial education at Paisley 
High School, he entered the service of Barclay, Curle, and Co., 
in 1845, as a junior clerk, and rose step by step until he was 
made a partner in the concern. 

Since the death of Mr. Archibald Gilchrist, in January of 
this year, which event we noted in our impression of January 
12th, and in doing so traced the history of the firm, Sir 
Andrew Maclean has been chairman of the company, and 
Mr. James Gilchrist, eldest son of Mr. Archibald, managing 
director. Mr. Gilchrist, deceased, joined the firm in 1857, 
when the work of marine engineering was taken up in 
addition to shipbuilding, and he laid down the original works 
on a site within the yard at Whiteinch, subsequently 
transferred to a iad works at Stobcross, where the yard was 
originally situated. Mr. Robert Barclay, who started the 
original yard at Stobcross, and founded the firm, died in 1861, 
and other changes in the co-partnership subsequently took 
place. Of those who for various periods of years were partners, 
there were Mr. Ferguson, father of the brothers Ferguson, of 
Ramage and Ferguson, Leith, and Mr. Hamilton, father of 
the brothers Hamilton, until recently of R. Napier and Sons, 
Govan. Sir Andrew Maclean, who was made a partner about 
twenty years ago, was knighted in the Queen’s Jubilee year, 
1887, and in December, 1895, when celebrating the jubilee of 
his connection with the firm, he related that when he went 
to Stobcross in 1845, shipbuilding was a very different matter 
from what it is now. A few yards had then started the 
building of iron ships, but the firm of Robert Barclay and 
Curle continued, for seven years after he joined, to build only 
wooden vessels. It was only after the late Mr. Ferguson 
became manager, in 1852, that they commenced shipbuilding 
in iron. At that time, if they built one vessel of 500 tons in 
the course of a year, they thought that they had done very 
well; in fact it was as much as they could turn out. Their 
first large ship was the Ormelie, which was about 506 tons; 
and so narrow was the Clyde when she was launched that 
they had to lay down logs on the opposite side of the river, 
and to erect a barricade round the stern, in order to prevent 
her running into the bank. From this one can readily under- 
stand the great development which has taken place on the 
Clyde during the past fifty years. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


NAVAL ENGINEERS, 

Sir,—I have long felt it in my mind to ask you to give publicity 
to a letter addressed to yourself about naval engineers and the 
engineers in general of our fleet. Your leading article last week 
has so far assured me that I sit down to say what I have to say 
concerning a subject with which not a few, but the whole nation, is 
concerned ; and at the outset I may, by way of stating my 
credentials, say that I include in the ranks of my personal 
friends alike engineers of high standing in the Navy, young fellows 
who have recently joined it; and as for the Executive, post 
captains, commanders, and lieutenants. In the mercantile marine 
again I have been in almost — contact with men in charge of 
the machinery of steamers of all kinds, from the yacht to the 
Atlantic liner. Withal I have no axe to grind, no object to 
serve but one—the promotion of the elficiency of the fleets of my 
country. 

You have said, Sir, that it is well to speak plainly, and I shall 
follow your advice, only premising that I have no attack to make 
on individuals. My criticisms apply only to a system and to the 
men who are the result of that system, possibly in spite of them- 
selves. Every man isa result of his own personality and training ; 
the naval engineer is no exception to the rule. 

Those who, like me, have followed with care the numerous articles 
published about engineers in the Navy, both in this country and in the 
United States, must have seen that only one side of the case has 
been put forward. No one has ever heard a word by way of 
defence from the Executive or Line. This is so, not because 
nothing is to be said, but because the deck officer does not know 
much about the matter, or because he is too loyal to the rules of 
the service to enter upon a newspaper controversy. One of the 
results is that the naval engineer has come to be looked upon as a 
very badly-treated officer, and his grievances have been exalted 
into calamities under which he groans. Much of this unrest is, I 
may say, fictitious. As a body, naval engineers are fairly well 
contented. They all grumble ; so does everybody on board ship. 
No one ever heard of any ship’s crew which did not grumble all 
the way down from the skipper to the stowaway working his passage. 
But this may easily be taken too serivusly. e have most of us 
heard of the young duchess who wept because the workmen at one 
of her father’s castles had to drink beer instead of champagne. 
Some of the public lamentation over the hard fate of the naval 
engineer is of this kind. 

Now, Sir, you have asked, Is it certain that the work of the N; avy 
is better done by highly-educated engineer officers than it 
would be by men witha Board of Trade chief’s ticket? and I answer 
emphatically that it is not. The whole history of the engineer 
branch of the service is very curious and reba 4 It has never 
i been written, but it ought to be written. far as I have 

en able to arrive at facts, the first engineers, who were, as you 
have said, ‘‘shovels,” were regarded by the military branch as 
mechanics—they were nothing else. In those days there was 
nothing else to be had. Some ardent reformers started 
educating them ; a better class of men was enlisted, and they 
found that social difficulties occurred. From one cause or 
another men could not be got. A principal cause was naval 
discipline, and the interference of the deck officers with 
the engine-room. All this could have been got over if only 
the pay and pension had been adequate. They were not, and the 

tovernment started on a plan of training up naval cadet engineers. 
At this stage the schoolmaster—for the professor is only a glorified 
schoolmaster—stepped in, and the education of the cadets began 
to be ruined. The whole system has resulted in pouring into our 
naval engine-rooms a lot of men who have had a training which 
they feel can never be of the smallest use to them, which will 
bring them neither pay nor promotion, and has made in a way 
gentlemen of them, who consider themselves quite as good as any 
man on the quarter-deck. In the first instance, the engineers of a 
ship did as far as possible their own repairs. When the college- 
trained man came on rd, there was, in the first place, toc few 
of him to do the work ; and, in the second place, he was naturally 
a very poor workman. To get over this difficulty the engine-room 
artificer was shipped, and these men did and do all the work. 
After a time they in turn got discontented, and sop after sop has 
been thrown to them, in as they by degrees got too high and 
mighty for their work, stokers were enco ed to come forward 
and earn another penny or so a day as ‘handy men,” the test 


of their skill being to file a round hole in a bit of boiler plate 
square, and to file a round bar down to fit the hole with a greater 
or lesser approach to accuracy. 

IT am now about to throw down a challenge, which may or may 
not be taken up. I want some naval engineer to tell us precisely 
what he does when he ison watch in an engine-room, and when his 
ship is lying in harbour. I assert that his work consists mainly in 
filling up Admiralty returns and forms which are of no earthly use, 
and in directing certain things to be done or undone, as the case 
may be. The real work of the ship is done by men of a wholly 
different grade. There is not one of our warships afloat that 
could not be safely sent to sea without a single engineer officer on 
board. If the whole engine-room crew of a battleship, firemen 
and all, were taken out of her to-morrow, and the engine and 
boiler-room crew of an Atlantic liner were put in instead, the 
whole mechanical work of the ship would be better done, the 
machinery kept in better condition, the boilers in better repair, 
the —— of fuel reduced, and the speed of the shi 
increased. challenge any naval engineer to supply proof that 
must be wrong, and that the training required to get the last Lalf 
knot out of such a ship as the Teutonic or the Campania would 
not suffice to run the engines of a cruiser or a battleship. < 

It has been said to me over and over again, in reply to this pro- 
position of mine, that the engineer in a warship has to promt to 
dozens of matters which do not exist on board a liner. I have 
never yet found out what these are, if we except the turret engines ; 
all the rest of the engines, steering, distilling, electrical, pumping, 
windlasses, &c., abound in our liners as they do in our men-of-war. 
But it is easy to set me right if I am wrong on these points, yet I 
fancy I have been on board too many ships, both in the Navy and 
the merchant service, to be far mistaken. 

I fear that I am making this letter far too long, yet I must ask 
for a little more indulgence. 

The trouble in the Navy has been caused by a want of recogni- 
tion of certain facts, port be sentiment. I never hear the word 
that I do not think of Sheridan’s lines on ‘‘ The Gentle Shepherd.” 

I sits with my toes in a brook, 
And if any one axes me why, 
I hits him a rap o’ my crook, 
And it’s sentiment kills me, says I. : 

Sentiment goes far to kill me. Its peculiar manifestation in the 
present instance is that there is something ennobling in labour. In 
manual labour it must be understood, of course, for no one seems 
to exalt mental labour, perhaps because it does not want patronis- 
ing. Now, as you have very properly pointed out, the work of 
keeping a pair of marine engines going is not pleasant. I will go 
so far as to say that in the confined engine-room of a man-of-war 
it is about as unpleasant a job as a man can tackle. There is 
nothing about it from first to last to elevate the mind or 
bring out any of the higher qualities. 

If all is going well it is monotonous to a degree. If it is not 
going well, then the engine-room is a species of hellon sea, There 
is no way in which the matter can be regarded that will make the 
work that in which an intelligent man will take delight. A man 
who has not been puffed up and unfitted for the work will, no 
doubt, take a certain pride in the performance of his engines, but 
even this is not to be had in the Navy, where men are drafted 
from ship to ship. 

I will put this case in plain words. The work of driving marine 
engines is not work that can ever be congenial toa highly-educated 
gentleman. It is useless to mince matters. That is the whole 
truth in a nutshell, and those who would glorify machinery, and, 
like Rudyard Kipling, invest the engine-room with a glamour of 
poetry and sentiment, are entirely mistaken. The engineers of 
the Royal Navy have known how to make themselves highly-edu- 
cated gentlemen—all honour to them forit. But justin measure as 
they have succeeded, so have they unfitted themselves for the 
discharge of the duties which they are intended to perform. The 
more fit they are for the quarter-deck the less fit they are for the 
engine-room, 

And here I must beg to point out that there are to be found in 
the mercantile marine men whose manners and customs are in all 
respects quite equal to anything that may be found in the Navy. 
Yet they are quite content with their position, and never claim to 
themselves that which caste will not allow. By far the greater 
part of all the trouble in the Navy has been the result of putting 
on board as engineers men of the wrong type—men more fitted to 
take a place in the office of a Great George-street engineer than to 
drive a marine engine. 

The breakdowns and the failures of which we hear so much are 
not entirely the fault of the boilers or machinery. They occur 
simply because the engine-room staff does not understand its busi- 
ness. It is not curious that engineers are driven almost out of 
their minds nuw and then, It is an awful thing to find yourself 
incompetent, and to know that the men under you understand 
their duties less than youdo. In the merchant service, men who 
let the machinery come to grief are sent over the side. In this 
way the best men only are retained. In the Navy there is nothing 
of this kind, more’s tne pity. 

Real-Admiral Melville’s scheme will not work, because it depends 
for its success on an appreciation of the marine engine which will 
never occur. The work of the engine-room is not intellectual 
work; it makes few demands on the brain outside a certain 
definite groove. The more fit a man is for the quarter-deck the 
less fit he will be for the engine-room. 

I for one, Sir, pronounce without hesitation in favour of the 
scheme you have sketched. Let our engine-rooms be manned by 
crews of engineers of just the same training as those on an 
Atlantic liner. Let the stokers be interfered with as little as 
possible by the deck officers. In one word, let the engineering 
staff be as far as possible similar to those of our great steamships, 
and trouble would be at an end ; only, Sir, it will be necessary, as 
you have hinted, to pay very liberally—much higher, indeed, than 
the wages that suffice on a merchant steamer, with her smaller 
risks and her laxer discipline. 

Hovse. 

Liverpool, November 20th. 


WATER SUPPLY. 


Sir,—I have read with much interest the letter on the above 
subject appearing in your issue of the 9th, and am in substantial 

reement with the conclusions at which Mr. Ingham has arrived. 

our correspondent refers to Malvern—the water department of 
which place has been under my charge for upwards of five years—as 
being one of the few towns where water is sold exclusively by 
measure ; and as it is suggested that the experience of an engineer 
controlling such a system may be of interest, I have pleasure in 
submitting the following particulars :—In the year 1872 the water 
supply of Malvern was not superabundant, and a meter system 
was at that time adopted with a view to conserving it. In 1892 
parliamentary powers were obtained for a considerable extension 
of the waterworks—since carried out—and this Act endorsed the 
existing policy referred to, by empowering the Council to charge 
for all water supplied, by meter. 

The inception of the meter system was due to the desire to 
conserve available supplies by checking preventable wastes, and to 
minimise any capital outlay necessary to increase it. It was con- 
tinued because my Board was of opinion that, as many houses 
were used as private hotels and hydropathic establishments, it 
would only be just to private residents, who used water for legiti- 
mate domestic ~~ to charge for it on the actual consumption, 
and not on rateable value. It will be seen, therefore, that the 
object sought to be obtained was not primarily to increase the 
revenue, but to deal with the-ratepayers on an equitable basis and 
to effect a general economy. The-system has now been in opera- 
tion long enough for me to express with confidence my conviction 
that the results obtained fully justify the action of the Malvern 
Council, from which ever side of the question it is considered. 

The approximate area of the district is 5146 acres, and the 


resident 2 gm 16,000. The pressure in the mains varies from 
80ft. to t. The water is of excellent quality, and deposit is by 
no means excessive. The number of meters in use is 1415, and the 
sizes vary from jin, to 3in., the majority being gin. on domestic 
supplies. Where an owner has a number of contiguous cottages, 
one meter serves for all of them, and the landlord pays the water 
bill, but where this is not the case a meter is attached to each 
supply. The charge for water is at the rate of ls. per 1000 
gallon on all property of a rateable value of £10 and upwards, and 

low this the price is 6d. per 1000, A meter rent averaging 2s. 
per quarter is made to cover interest, amortisation, and mainten- 
ance, but is barely sufficient for this p . 

The consumption is 25 gallons per capita per diem of the per- 
manent population. It is necessary, however, to explain that 
Malvern has of late years become increasingly popular as a health 
resort, besides which there is a large number of schools in the 
vicinity, so that during the greater part of the year the actual 

ber of cx s is not less than 50,000, If, therefore, the 
average — throughout the year is taken at 28,000—a 
figure well within the mark—the consumption is at the rate of 
14 gallons per head. It should be observed further that an 
unusually large percentage of the houses in the district have 
en and stable supplies, so that the quantity consumed cannot 
described as excessive. 

By means of low-pressure meters, fixed between the reservoir 
and the filters, we gauge daily the quantity of water passing into 
the mains, In convenient positions in the district we have 
Deacon’s meters for the purpose of registering the night flows, and 
locating possible leakages. The majority of these are found 
between the main and the service stop cock, before the water 
reaches the house meter. The waterworks being the property of 
the Council, it has not been considered necessary to check the 
volume used for street watering, road rolling, and sewer flushing, 
so that I am not in a position to give the relative quantities paid 
for by consumers, and that registered at the reservoir, but 1 am 
able to say that since about one-half of the meters in use has been 
of the positive type, the increase in measured supplies has been 
over 20 per cent. 

The meters first used were of the inferential type, and though 
they failed to register even approximately the quantity of water 
passing through them, I am led by experience to the conclusion 
that the fact of a meter being used, in some cases, prompts the 
consumer to act as his own inspector, and stop any dribbling waste 
which comes under his notice. With a view to increasing the 
efficiency of the system I tested all the best-known meters of the 
positive type. I found that although they were subject to the 
great disadvantage of high initial cost, they were the most efficient, 
and consequently the most economical for the purpose of measuring 
water ng through ball valves in small flows. 

I find it convenient to fix meters in an earthenware box, with the 
usual cast iron surface cover, both the container and cover being 
of sufficient size to permit of the meter being easily withdrawn. 

It is my practice to have the meters cleaned at least once a year. 
An unskilled workman is employed, who raises them to the surface, 
removes the meter cover, washes out all deposit, effects any 
necessary repair, and replacesthem. The average cost of carryi 
out this system is about 6d. per meter, which is more than repai 
by the avoidance of a gradually diminishing. registration. It has 
the additional advantage of materially reducing the number of 
more serious repairs which would make removal to the workshop a 
necessity. The cost of maintenance should, in my opinion, be 
based on a long series of years, when a considerable number of 
meters have seen long service, and as many of our positive meters 
replacing those of the inferential type—have only been in use 
two to three years, the time has not arrived when a reliable esti- 
mate can be presented, but so far as I can judge these charges are 
not likely to materially affect the financial result. Although it 
will be observed the consumption of water per head is not abnor- 
mally low, the decrease in waste synchronises with the increase 
in the se of meters and the greater efficiency of those 
employed. 

My survey books do not provide me with a single instance, 
extending over a period of five years, of a consumer failing to take 
a sufficient supply of water to meet the demands of health and 
comfort. On the other hand, each quarterly reading of meters 
exposes a percentage of leakages which have developed during the 
three months, due either to defective fittings or new ones of 
insufficient strength for the high pressures obtaining in many 
parts of the town, all of which are adjusted without having 
resource to espionage or other inconvenient device. 

No doubt r= main advantage of a measured supply has still to 
be mentioned. The consumer is by this means educated to some 
extent—at any rate to value the water pumped, impounded, 
filtered, and delivered to him, and to use it in a more reasonable 
and provident manner than would otherwise be the case. 

Our experience clearly demonstrates that where water is used 
lavishly, provided it is not run to waste, the charge by meter at 
the rates mentioned above are by no means excessive, and work 
out equitably among all classes, and there can be no doubt that 
such a system so reduces the cost of production that a low charge 
can be made highly remunerative. 

The concluding paragraph of Mr. Ingham’s letter, which men- 
tions effect of waste water passing into the sewers, is a question 
of great importance to those who, like myself, have the responsi- 
bility of dealing with sewage disposal, because, while it is com- 
paratively easy to conduct storm water into its proper channels, 
all water run to waste through defective fittings and pipes goes 
into the house drains, and thus into the sewers, involving greater 
expense and trouble at the disposal works. 


H. P. Maysvury, 
Malvern, November 14th. Engineer and Manager. 


PROFESSOR SMITH’S POCKET CALCULATOR. 


Str,—In your issue of November 9th ‘‘ Your Critic” quotes his 
authority for his opinion adverse to the utility of openness in 
logarithmic scales. But surely, however brilliant a mathematician 
he was, Prof. de Morgan’s ideas half a century ago regarding the 

ibility of good workmanship in making wooden rules have 
little bearing upon the likelihood of good workmanship in this year 
1900 in making rules by an entirely different process and with 
wholly different materials. 

“Your Critic” says that ‘“‘some” of the lines ‘“‘appear to be 
about their own thickness out of place.” If he had measured their 
actual displacement from true position, a statement of such 
measurement would be valuable criticism, and would be welcomed 
by us as testimony to exact workmanship. But is it really 
valuable, or even fair, criticism to say that they “‘appear” to be 
out of place? Prof. Smith measured carefully for us the amount 
of irregularity at various parts of the finished scale cemented and 
varnished on the barrel, and he found it less than what it 
“appears” to be to your critic, and, what is the important point, 
much less than can possibly be detected with the naked eye, with 
which the instrument is always read. 

“‘ Your Critic ” states that on the lower scale of a 10in. Gravet, 
which lower scale is 10in. long, he can read to 1 in 500, while on 
the R.H.S. scale, which is 50in. long, he can read to 1 in 2000. Now, 
as 2000 is 4 times 500 and 50 is 5 times 10, this statement practically 
refutes his own previous contention, and shows that the possible 
accuracy of reading increases nearly in proportion to the length of 
the scale. But 2000 is an easy decimal to estimate errors to, and 
2500 is not so easy. - Is “‘ Your Critic” sure that he could not read 
the R.H.S. scale to 1 in 2500? If, on the ——- he can do so 
his own observation would, not approximately but completely, 

‘Your Critic” proceeds to remark upon the irregular shrinkage 
of paper and of calluloid. We presume he knows that celluloid 
shrinks so very irregularly that it is of absolutely no use for 
accurate scales, except in the form of a very thin veneer cemented 
upon a substantial and trustworthy base, which <o binds and con- 
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strains it that it is prevented from shrinking except along with the 
base. In the R.H.S. scale the paper is a similar, but very much 
thinner and weaker and more easily constrained veneer cemented 
upon a brass base, and brass is a more trustworthy base than the 
very best dried wood. The scale is printed on nearly dry paper, 
ad Ga prints are kept carefully in a dry locker at uniform tem- 

ture up to the time of being cemented on the barrel. After 


ttachment to the barrel the scale expands and shrinks in absolute 
me to the ch of temperature of the brass, that is, uni- 
formly throughout its h. 


Respecting the alleged slowness in the use of a single-scale 
logarithmic instrument in comparison with that of a dou le-scale 
one, we beg to enclose a communication we have received from 
Prof. Smith relative to the design of a large-sized office table calcu- 
lator. This may interest you, as Prof. Smith — that the one 
is as rapid in use as the other. . H. STEWARD. 

Strand, London. 


Mr. J. H. Steward, 

Dear Sir,—The relative rapidity in use of single and double scaled 
logarithmic instruments :— 

Call the outer ring, the holder tube, and the scale tube of our pocket 
calculator by the names R, H, and 8. Call the two sliding scales of any 
ordinary slide rule A and B. 

Now compare the operations to be performed on the two instruments 


in order to obtain the quantity * , involving three factors, and number 


the operations in their order of performance, 1, 2, 8, and 4. 

With the common slide rule these operations are (1) Search for M on 
scale A, and bring it opposite a certain point of scale B. 

(2) Search for D on scale B, and bring it opposite a certain point on 
seale A. 


In 1 the point on B to be used is the place D found in 2, so that 1 is 
not finished until 2 has been also done; and in 2 the point on A to be 
used is the place M found inl. In general, neither of these points is 
marked by any line or other index, so that there is some difficulty in 
bringing them together exactly. This difficulty is almost always sur- 
mounted with the help of some extemporised index such as a pencil 
point or needle point ; the eye requires the aid of some such index to 
travel from the one scale to the other, the mind not being really able to 
think at the same instant of both the two fractional parts of the two 
divisions on A and B. The twoadjustments 1 and 2 are performed at one 
and the same time, and with one sliding; but they are none the less 
really two adjustments and not one. 

3) Search for m on scale B. 

¢) Opposite m on scale B, read off the result on scale A. 

ith the R-H.S. calculator, the operations are :— 

() Search for M on scale tube 8 and place it under the index on the 
holder tube H. 

(2) Search for D on 8, and place the index on R over it. 

(8) Search for m on 8S, and slide 8 so as to bring m under the R index. 

(4) Read off the result on S under the H index. 

You will see that the number of hings and readings, that is, the 
number of tasks given to the eyes, is precisely the same in the two cases ; 
no conceivable form of instrument or method could make it different. 
In using a printed table of logarithms, also four references tothe printed 
table are necessary. 

In using the R.H.S., mechanical, instead of extemporised, indices are 
used to mark the places as soon as found. Their use involves two extra 
instrumental slidings ; but it relieves the eye and the mind of the strain 
of holding on mentally to the places after they are found. The two extra 
slidings correspond very strictly to the two motions of the hand holding 
the extemporised needle point index to mark the adjustment of 1 and 2 
and to help in the reading 4 when the common slide is used. 

Yours faithfully, R. H. 


[Copy.] 


GAS FROM SEWAGE, 


Sir,—I was pleased to see in your issue for the 2nd inst. that a 
practical gasworks manager regarded with favour the possibility 
of utilising sewage sludge for the purpose of making illuminating, 
or, at any rate, combustible gas, 

There are difficulties in the way, no doubt, but the experience 
referred to at Chorley shows that there is a chance of these being 
overcome, and, what is more important, with a profit at the end. 

The average gasworks manager at once argues that a substance 
such as pressed sewage sludge, containing 30 to 40 per cent. 
moisture, and 30 to 40 per cent. mineral matter, leaving only 20 
to 30 of combustible matter, is out of the field at once, as it would 
require 70 lb, of coal to get rid of the 700 lb. of water, and that 
the remainirig 6 cwt. or 7 cwt. of poor combustible matter would 
not be worth the handling, carting, and firing, together with the 
useless adherent matter. On closer inspection the subject cannot 
he dismissed so abruptly, 

Let us assume, first of all, that either by means of vacuum dryers, 
extra pressing, waste heat drying, or by any other means, the 
sludge is dried on the sewage works, at what cost matters not to 
= ae but at Chorley a considerable quantity has been 

ried, 

The dry product now contains as the mean of several estima- 
tions :— 


Per cent. 
Mineral matter .. 56-98 
Volatile matter 43-07 


The mineral matter presents no special features, the analysis 
being :— 


er cent. 
Alumina .. .. 8-1 
41-9 
and potash .. 2-3 
100-00 


The volatile matter, however, is not so poor as is often surmised, 
apart from the fact that it yields 2°5 per cent. ammonia. 

As precipitants are used, the whole of the fat from the soap in 
the sewage are precipitated as aluminium soaps in addition to the 
fats common to all sewages from slaughter-house offal, kitchen 
waste, and excretal matter. The wet sludge from a million gallons 
is 40 tons, or four tons dry. This would represent, say, a popula- 
tion of 6000 for one week, and reckoning one pound of soap per 
house per week, would mean 1200 Ib. of soap or 700 Ib. of fat per 
four tons dry. 

The actual fat in the dry sludge has not shown itself so high in 
the samples examined up to the present, but has reached nearly 
4 per cent., and has averaged about 3°5 per cent. The fats form 
an important part of the sludge in gas making. 

So far as gas making itself is concerned, the recent erection of 
more accurate plant and measuring apparatus has shown that the 

ield is ter than previously reported. I was present at a trial 
ast week, and observed, as the mean of several tests, 7000ft. per 
ton —- the lowest being 6000, and the highest 9000, the 
the sludge being in no wise selected. The gas was fairly good ; in 
fact, better than the analysis would suggest. It contained in 
volume percentages :— 


Oxygen ees 2-57 
Carbonic acid 1-97 
Nitrogen 12-56 

100-00 


Sixty-four and a-half pounds (32 tests of 2 lb. each) of dry 
sludge yielded 16 lb. 2 oz. of tar and ammoniacal liquor. The 
liquor was 526 lb. to the ton, and contained ‘145 lb. ammonia per 
gallon, and may be therefore valued at 45s. per 1000 gallons, or 
2s, 4d. per ton of dry sludge, the five gallons of tar at 1}d. making 
this up to 2s, 10d. 

On the whole, therefore, the sludge should easily be worth the 


drying, and interesting experiments in this direction are now being 

made at Chorley under the supervision of Mr. Alderman Hibbert, 

the chairman of the Sewage Committee. W. Naywor. 
16, Walton’s-parade, Preston, November 15th. 


PITCHOMETERS. 


S1r,—Referring to your correspondent’s query in issue of THE 
ENGINEER anent pitchometers, I herewith enclose blue print of one 
in use by leading engineers in the Royal Albert Docks. Its chief 
advantages are simplicity, accuracy, and cheapness, and it shats 
up in a case, 19in, by 2}in, by 14in. 


Pitchometer applied to lying 
on ground. 


Craduated Arm 


Applied to 


Applied to 
Starboard Biade 


Port Blade 


for Port Blade. 


Propeller on Ground 


; For Starboard Blade. 


In all cases the shorter arm Arm 1s applied to the end of the 
Boss or any part of the Machinery lying parallel with it and 
the level trued up accordingly . 


The blue print speaks for itself, and I think you will have no 
difficulty in following the working of the instrument. The price 
is £2 2s, J. LEITCH, 

11, Crescent-road, Upton Manor, 

Plaistow, November 9th. 

[A pitchometer is also made by Mr. E. Craven, 18, Williamson- 

street, Hull.—Ep. E.] 


VENTILATION OF DRAWING OFFICES. 


Sm,—Having worked with several good firms in the drawing- 
office, I have always found one very important matter neglected 
or overlooked, that is, the proper ventilation of the office. The 
all depended on the windows only. A window wide open is all 
right in the hot weather, but the winter is the trying time, when 
the heating apparatus is used, and the room is full of hot, dry, 
stuffy air, and polluted with the breaths from 15 to 20 men, also 
the old dust from the drawing drawers, &c. 

If the top sash is opened, the cold air rushes in and is sure to 
cause a down-draught, which is bad for anyone who has to sit still 
in it from seven to eight hours a day over the drawing board. 
When it is open, some one is sure to want it closed, and much un- 
pleasantness is caused every day. Owners and managers may not 
notice it much, as they are not in the room long, and the draughts- 
men do not care to complain, so put up with it, but all the same 
it is gradually ener their health and tempers, causing lung 
diseases, headaches, &c. I am no faddist, but we ought to breathe 
pure air to compensate for our close sedentary occupation, in which 
much headwork is required. I am sure an efficient method of 


ventilation independent of the windows would be a great benefit 


to all up-to-date masters as well, as more and better work would be 
done, as I have noticed that nearly all men work in a tired, listless 
manner after four o’clock at present. 

My ideal office in this matter would be: To keep a constant 
temperature of 62 deg. Fah. The warm, foul air removed at once 
by suction outlets at the ceiling—Royle’s or others—and replaced 
ve air from several inlet tubes round the room, the mouth 6ft, 
above the floor. The velocity of the air not more than 130ft. per min, 
All openings to have regulators as well as the hot-water pipes, and 
some one appointed to attend to them. I feel sure it would pay in 
every way. J, STEPHENS, 

Heeley-road, Sheffield, November 17th. 


CAN AN ENGLISHMAN VALIDLY HOLD A GERMAN GEBRAUCHS- 
MUSTER ? 


Sir,—Your correspondents, whose letters appear in your issue o- 
the 12th and 19th of October last on the above-named subjects, do 
not clearly state whether residents in this country are safe—as 
regards subsequent actions in Germany to maintain their rights— 
in applying for the registration of useful designs in Germany in the 
name of such applicants. The letter on page 364 by H. and W. 
Pataky appears to be intended to convey this advice, and your 
correspondent ‘‘C, P. A.” on page 388 appears to scout the idea 
that there is any doubt on the matter, though he does not state 
which position of the applicant is considered beyond the region of 
doubt. It would appear, however, that the legal position of the 
pees a resident in Great Britain, whois the grantee of a German 

brauchsmuster is open to very grave doubt, owing to the fact 
that this country has no treaty rights in Germany on this point at 
present, and a grantee—resident in Great Britain—of a Gebrauchs- 
muster can only rely on benevolent treatment by that country, if 
applying in the courts for enforcement or maintenance of his rights 
in the above matter. We enclose a letter from the British Foreign- 
office confirming this view. 

Whatever, therefore, may be the status of present British grantees 
—resident in Great Britain—of Gebrauchsmuster rights in 
Germany, as the German courts may or may not be disposed to 
take the benevolent views of the German Foreign-office—quoted 
by H. and W. Pataky—without direct treaty instructions in the 
matter which lapsed July 30th, 1898, it is obviously the safest 
course for a British resident to cause an application to be made in 
Germany for a Gebrauchsmuster in the name of a German resident, 
in trust for him. FELL AND JAMES. 

1, Queen Victoria-street, E.C. 


Gentlemen, 


nation. 

The present position is fairly set out in volume xvii., pages 79-85, and 
page 169 of the “‘ Transactions of the Chartered Institute of Patent Agents.” 
Briefly stated, the conclusion there arrived at is that no difficulty what- 
ever will be experienced either in registering or in prosecuting under such 
registration, if the applicant applies for the registration of the ‘‘ Useful 
Design,” not in his own name, but in that of some resident in the German 
Empire, in whose name any prosecution would also be conducted. By 
this means the doubtful status of the foreigner is entirely avoided.—I am, 
gentlemen, your most obedient, humble servant, 

esers. Fell and James, 
1; Queen Victoria-street, E.C. 


MARTIN GoGRELIN, 


WAGON COUPLINGS. 


Sir,—Being absent from England, the letter which appeared in 
your issue of the 2nd inst., with reference to the automatic 
coupling in which I am interested, has only just come to my notice, 
and I write this trusting you will give me the opportunity of saying 
something with regard to the “plagiarism” of which we are 
apparently guilty. 

cannot think that your correspondent took out a patent for the 
contrivance he refers to as having experimented with in 1876, as 
before applying for our patent we made very careful search 
through the patent records for forty years back, and could find 
nothing bearing any similarity to our apparatus. 

I believe it may be possible that the method of clutching in your 
correspondent’s coupler was similar to that in ours, but I should be 
— surprised to find that there was any further likeness between 


em. 

I am afraid I fail to appreciate the great advantages claimed for 
the hook for coupling _—— Your correspondent has invented 
a coupling in which two hooks engage, but they are new hooks, 
and different in shape to the 3,000,000 draw-hooks which are at 
present in use in the United Kingdom, and which would all 
eventually have to go, should the coupling referred to ever be 
universally adopted. 

If there must be a change, I put it to you, Sir, why not have 
something which, mechanically, is better suited to taking severe 
pulls and shocks, than the somewhat primitive hook, or hook and 
chain? J. L, CRIDLAN, 


CLEANING LOCOMOTIVES. 


Str,—I along with some others would be very pleased if you 
would give us through the medium of your paper—THE ENGINEER 
—some information as to the best oil to be used to clean the paint 
work of a locomotive. Paraffin, naphtha, mineral, tallow, and rape 
all seem to eat the varnish off, even when it is wiped off dry. 
I trust you will give this your attention, as there seems to 
such a diversity of opinion on this matter. 

November 15th. 

[When the paint of an engine gets a little dirty it should be 
cleaned with water and ‘elbow grease.” If rather dirty cold 
parts may be cleaned with a little cleaning oil and water. If warm, 
with a little grease and water. All oil or grease must be after- 
wards cleaned off, or it will injure the varnish. When the paint is 
very dirty, whiting and water must be used. This will remove the 
dirty varnish and show the clean paint. If much such cleaning 
has been done, then the paint must be re-varnished. Frequent 
rubbing down with water is the best plan.—Eb. E.] 


A READER. 


HEATING AND COOKING BY ELECTRICITY.—The new Carmelite 
hospice on the Canadian side of the Niagara Falls is pro- 
vided with complete electric heating and cooking apparatus. 
Three-phase current at 2200 volts is carried from a supply 
station distant two miles. It is transformed to 110 volts 
by two 30-kilowatt and one 25-kilowatt transformers at the 
hospice. A switchboard with double-throw switches controls 
two phases of the current, and the third phase is controlled by 
an adjacent switchboard, and is used for cooking, lights, &c. 
Power amounting to 100 horse-pcwer is taken by contract, 
25 horse-power of which are used for lighting, cooking, and 
heating water, while the remaining 75 horse-power is applied 
to heating the lower floor of the building, containing eleven 
bedrooms, dining-room, reception- rooms, and corridor, The 
kitchen contains one electric range and three ovens. The range 
has six square feet of heating surface, each square foot consuming 
15 ampéres and having a two-heat switch. e small ovens take 
23 amperes at 110 volts, and the large one 50-ampéres. The pantry 
has three five-gallon electric urns for tea, coffee, and hot water. 
Close to the switchboard are two “oa i ag boilers, one 
holding 400 gallons, the other 150 gallons. former, which 
supplies the laundry and baths, takes 120 ampéres and has three 
heats. The latter — the kitchen, and takes 125 amyéres, 
being principally used for quick boiling, 
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RAILWAY MATTERS. 


ACETYLENE gas headlights are being tried on the 
Atchison, Topeka, and Santa Fé Railroad. 


Ir is rumoured in New York that the Northern Pacific 
Railway is about to pass into the control of the Great Northern 
Company. 

At the end of 1899 there were 2974 miles of line open 
in Ceylon, The gross earnings were Rs. 7,658,887 and expenses 
Rs. 4,104,354, leaving a profit of Rs, 3,554,533, 

Accorp1nG to information received from New York, an 
order for ten engines from the Government of Cape Colony is being 
carried out at the Schenectady Locomotive Works. 


Ir is stated that the Kent Fruit Growers’ Association 
is considering the advisability of forwarding the produce of the 
farmers and the fruit growers to the London markets by motor 
wagons instead of by the South-Eastern and Chatham and Dover 
Railways. 

Tue correspondent of the Times at Ottawa states that 
Mr. George B. Reeves has been appointed general manager of the 
jrand Trunk Railway, in succession to Mr. Hays. Mr. Reeves was 
formerly manager to the Chicago Grand Trunk, and retired a few 
months ago. 

A sERVICE of passenger trains is to be placed on the 
Great Western Railway branch between Llantrisaint and Peny- 
graig, known as the Ely Valley. Stations have been built at 
Tonyreval and Penygraig, and an additional platform is being 
completed by Messrs. Parfit, of Newport, Mon., the contractors. 
This will give a short connection to the Rhondda, 

Notice has been advertised by the British Westing- 
house Electric and Manufacturing Company to introduce a Bill 
into Parliament to authorise the Metropolitan and Metropolitan 
District Railways to enter into arrangements with them for the 
electric working of the systems, and to raise capital in connection 
therewith. Certain powers are also sought in connection with the 
London and South Western Railway. 


Tue death is announced of Mr. Charles Jesper, general 
goods manager of the North-Eastern Railway. He travelled to 
London on business about a week ago, was taken ill on his arrival, 
and died at the Great Northern Hotel, King’s Cross. Mr. Jesper 
entered the service of the North-Eastern Railway Company in 1870 
at Darlington. He was appointed general goods manager in 
January, 1892, Mr. Jesper was about 46 years of age. 

A Brut seeking permission to construct an electric 
underground railway between Victoria Station and Putney will 
shortly be brought before Parliament. The line would be called 
the jag ss a Electric Railway. The suggested line of route is 
under King’s-road, on the Middlesex side of the Thames, beneath 
the bed of the river to Putney. It is the intention of thecompany 
to erect a generating station near to the terminus, in addition to a 
passenger station. 


Tue Municipal Council of Moscow has just decided on 
the extension of its present system of street railways, and also on 
the transformation of those lines that are now worked by animals, 
into electric traction systems. The extension will be about 964 
miles, and the cars will be run at an average speed of 124 miles an 
hour, The trolley system will be the one adopted in almost every 
quarter of the city, with the exception of certain parts, where 
accumulators will be used. 


Tue United States Vice-consul at Chemnitz has 
reported that a member of the Board of General Directors of the 
Royal Saxon Railways has invented a device for the consumption 
of smoke by locomotives. He claims that it is almost perfect. 
This device has been added to four locomotives in Chemnitz, and 
the engineers state that they are much pleased with it. To 
equip a locomotive with the device costs about £5. It can also be 
applied to stationary boilers, 


THE consumption of petroleum by the locomotives 
on the Roumanian State Railways, which in 1896 only reached 
2200 tons, rose in 1899 to 15,200 tons, whilst that of lignite rose 
from 17,200 tons to 67,000 tons in the corresponding period. In 
order to provide the locomotives with petroleum, reservoirs of 
100-200 tons capacity have been built at Turn Severn, Pitesti, 
Titu, Fetesti, Marasesti, Ploesti, Buzen, and Bucharest. These 
reservoirs are fitted with elevators and steam pumps for trans- 
ferring the petroleum to the locomotives, 


A survey is being made of the district above the present 
Skipton and Grassington Railway—now in course of construction— 
with the object, it is said, of making a further extension of the 
Yorkshire Dales Railway system. The survey at present being 
made is from Threshfield, near Grassington, to Scorton, in North 
Yorkshire, by way of Kettlewell, Buckden, and Spennithorne or 
Constable Burton. The intention is evidently to connect the York- 
shire Dales Railway with the North-Eastern system, thus provid- 
ing a more direct route from many Yorkshire towns to the New- 
castle district. 


PARLIAMENTARY pares are about to be sought to 
construct a tunnel under the Solent at a point near Hurst Castle 
and Yarmouth, It is proposed not only to run a tunnel under the 
Solent, but to construct a railway from Lymington to Sway, by a 
junction with the Lymington branch of the London and South- 
Western Railway, carrying the branch railway over the public 
road leading from Boldre to Durrant’s Town, ing through 
Pennington, and then on to the marshes towards Hurst, thence 
under the Solent, and having a termination not far from the parish 
church of Freshwater. 


Lorp Batrovr, the umpire appointed by the Board of 
Trade in the dispute among the East Coast railway companies as 
to the timing of the ‘‘ Flying Scotsman” between London and 
Edinburgh, has issued his decision in favour of the contention of 
the North-Eastern Railway Company, that the train should be 
accelerated fifteen minutes, and reach Edinburgh at a quarter 
past six p.m., instead of half-past six p.m. The fifteen minutes’ 
difference is to be saved at York by doing away with the luncheon 
interval. Lord Balfour does not expect that his decision will lead 
to further racing between the East and West Coast routes. 


In his recent gg en on the Slough railway accident, 
Colonel Yorke laid down a new doctrine for railway working, 
namely, that ‘‘the first duty of the = is the safety of the 
train” with which he is connected. Hitherto, says the Railway 
.Veirs, it has been held that it is the driver and the fireman who 
are mainly responsible for the safe running of the train, and they 
are the persons who are most liable to suffer from an accident. 
It is their first and paramount duty to watch with unfailing care 
the signals by which the train is directed onits journey. The main 
burden of responsibility is theirs, and they cannot, except with 
most serious risk to life and safety, afford to share a divided re- 
sponsibility with any other official of the company. 


Ir is announced that the South Lancashire Tramways 
Company, which has already obtained the consent of Parliament 
to the construction of 88 miles of electric tramways, connecting 
Liverpool, St. Helens, Wigan, Leigh, Bolton, and Manchester, 
and to the taking over of 22 miles of existing tramways in the St. 
Helens district, is promoting a Bill in Parliament to further extend 
their scheme. It is proposed to construct new lines from Newton- 
in-Makerfield to Warrington, from Worsley and Hulton to Farn- 
worth, from Bolton to Darwen, and from Prescot to Huyton and 
Roby, connecting at Broad Green with the Liverpool Corporation 
tramways. Branch lines are projected in the borough of Leigh, 
and numerous road widenings are provided for in the Bill, which 
if passed will increase the total length of the South Lancashire 
Company’s proposed tramway to 133 miles, 


NOTES AND MEMORANDA. 


Roveuiy speaking, Siberia covers an area one and 
a-half i the size of Europe. The total population is about 


? 


Wirutn fifty years in the Navy, auxiliary engines have 
increased from eight in number, of 146 horse-power, to about 300, 
of 3000 horse-power, in a single ship, 


THE gross tonnage of steamers owned in Great Britain 
is 11,860,000, and the net tonnage 7,395,000. Germany stands 
second, with 2,169,000 gross and 1,352,000 net tons. The United 
States third, with 1,183,000 gross and 808,000 net tons. France’s 
figures are 1,060,000 and 563,000 ; Norway, 769,000 and 479,000 ; 
and Spain, 658,000 and 426,000. 


NOTWITHSTANDING a constantly-increasing importation 
of mineral oils, Norway, with a population of 2,100,000, and 
Sweden, with 5,500,000, had not until recently a single local 
refinery. In the case of Norway this want has now been supplied, 
says Petroleum ; but in the case of Sweden it still remains for some 
enterprising capitalists to establish a local industry. 


WE are requested to state that the fund for the pro- 
vision of a memorial to the late Mr. G. J. Symons, F.R.S., the 
distinguished meteorologist, which was opened by members of the 
Meteorological Society, has been well supported. The Committee 
has decided to keep the list open until the end of January next, in 
order to allow all who have in any way benefited by Mr. Symons’ 
advice to contribute to the fund. 


Tue cruiser Hyacinth returned to Plymouth on Satur- 
day, after a twenty-four hours’ trial at sea. While the boilers 
easily supplied steam for 5000 horse-power, the consumption of 
coal is said to have been extravagant compared with the vessel’s 
former performances, and extensive alterations are to be made 
before the Parliamentary Boiler Committee will run her against the 
cruiser Minerva for comparative results, 


Tue total net register tonnage of all the merchant 
navies of the world is 21,670,000, of which 13,465,000 tons are 
steamers. Since the autumn of 1899 the net register tonnage 
of the steamers has increased by 1,300,000 tons, while the sailing 
tonnage only decreased by 142,000 tons—a decrease which is far 
below the annual average falling-off of sailing tonnage. The total 
increase for the year in the steam and sailing tonnage put together 
is 1,158,000 tons, or about double the increase effected in any 
former twelvemonth, 


A FURTHER use has been found for the Réntgen rays. 
At a meeting of the Vienna Society of Physicians held last week, 
Dr. Kienbiick introduced a young man whose hair bad been rar- 
tially restored, it was said, by the use of the X-rays. ‘The man had 
been bald for some years, e cure was effected in the following 
way :—A round patch on the scalp was subjected six times to the 
influence of the rays for fifteen minutes, and during the two months 
the treatment lasted the man regained his hair on the parts ex- 
posed to the action. The parts not yet treated remain as before. 


THE proportion of vapour of pote, gasoline, or 
pentane which ordinary air is able to take up varies with the tem- 

rature and the degree of volatility of the petroleum. One 

undred volumes of air will retain 5°7 per cent. (by volume) of 
gasoline at 14 deg. Fah., 10°7 per cent. at 32 deg., 17°5 per cent. 
at 50 deg., and 27 per cent. at 68 deg., the gasoline having a 
specific gravity of 5°65. Careful experiments show that air 
charged with 735 grains of gasoline vapour per cubic foot has an 
illuminating power of 16°5 candles when consumed at the rate of 
34 cubic feet per hour in an ordinary argand burner, 


In a recent report Mr. Hughes, U.S. Consul at Coburg, 
states that in his district considerable attention is being paid to 
electrical appliances that can be used on the furm., Near Ochsen- 
furt, in Bavaria, a company, composed of landowners and small 
farmers, has been organised for the establishment of an electrical 
system for use on their farms and in villages. The power is to be 
generated by steam and water, and the current to be distributed 
from a central station to the places at which it is wanted. Sub- 
stations are to be established at given points, with the necessary 
apparatus for connecting with the farm or other machinery, and 
a for lighting purposes in the houses, offices, and streets. 

H.M. stoop Vestal has completed her new trial with 
35 tons of hand-picked Welsh coal and returned to Sheerness. 
The weather was more favourable than on the former trial. The 
trial was under the same conditions as before, all four Belleville 
boilers, with economisers, being used. The machinery was ordered 
to be worked at half-power, and indicated 749 horse-power for the 
trial, which iasted exactly sixty hours, the coal -consuraption 
averaging 1°74 lb. per indicated horse-power per hour. The mean 
speed was 9°9 knots. Everything worked without the slightest 
hitch, and the trial is considered perfectly satisfactory. The coal 
consumption was ‘08 lb. per indicated horse-power per hour less 
than at the previous trial with hand-picked coal. 


At the opening meeting of the Royal Meteorological 
Society on Wednesday evening, the 2lst instant, Mr. W. 
H. Dines read a brief paper on the ‘‘ Weekly Death - rate 
and Temperature Curves, 1890-1899.” He exhibited diagrams 
showing the death-rate of the thirty-three great towns 
of England, and also curves of the temperature at Greenwich. 
The author is of opinion that from the health point of view the 
English climate is one of the best in the world, and this is proved 
by the relatively low rate shown in these curves. A pleasanter 
climate may well be found, but the majority of health resorts to 
which Englishmen resort in the winter have a higher death-rate 
than London has at the same season, and a far higher rate than 
any of the country districts of the British Isles. 


A company has been formed with the name of the 
Yorkshire Electric Power Syndicate, Limited, and will shortly 
make application to Parliament for.powers to supply electricity in 
bulk throughout the southern portion of the West Riding of the 
County of York. The portion of the West Riding included in 
the scheme is that lying south of the rivers Wharfe and Ouse, and 
the road from Bolton Bridge through Elsack and Skipton to Foul- 
ridge on the Lancashire boundary. The area is about 1800 square 
miles, with a population of about 2} millions. It contains 17 
municipal and county boroughs, 119 urban districts, and 22 rural 
districts, including such important industrial centres as Leeds, 
Bradford, Keighley, Halifax, Todmorden, Brighouse, Hudders- 
field, Dewsbury, tley, Morley, Pudsey, Wakefield, Ossett, 
Barnsley, Sheffield, Rotherham, Doncaster, Pontefract, Goole. 
The proposed minimum capital is £3,000,000. 


A areat deal has been said in the past about the 
suitability of aluminium for the construction of cooking utensils ; 
but.a further advantage accruing from the use of the new metal, 
of which nothing has hitherto been written, depends on the 
greater economy in fuel it permits. A report on this branch of 
the subject has lately been published by the superintendent of the 
Madras Lunatic a, where aluminium cooking utensils, a 
cured from the Madras School of Arts, have been adopted. The 
asylum usually contains some 400 odd inmates, and their food is 
cooked by means of wood fuel. During six months of the last 
year before the introduction of aluminium vessels, the monthly 
weight of wood burnt per head in cooking was 34 Ib, ; after the 
change consumption fell to 191b.—a reduction of nearly 45 per 
cent, In view of the present cost of coal and all other combus- 
tibles, this is a matter well worthy of attention, 


MISCELLANEA. 


Tue Netherlands Government has invited tenders for 
the construction of an outer harbour at Scheveningen. The cost is 
expected to amount to £56,000, 


Swiss engineers now supply mill engines more largely 
than formerly to Russia, and the British Vice-consul at Moscow 
understands that they give satisfaction, especially in the larger 
sizes, 

A NuMBER of young English engineers have been sent 
to Pittsburgh by the British Westinghouse Electric and Manufac- 
one Company to serve an apprenticeship in the firm’s American 
shops, 


Tue French National Congress of Public Works has 
come to the conclusion that the realisation of the scheme for cut- 
ting a ship canal through France between the Mediterranean and 
the Atlantic—‘‘ Canal des Deux Mers ”—is practically impossible. 


On Wednesday the cruiser Hermes, which has only 
been employed on the North America station for twelve months, 
has been ordered home to pay off in consequence of the state of 
her Belleville boilers, Her deck is said to be lined with defective 
boiler tubes, 


Tue greatest landslip in the history of the slate quarries 
at Delabole, Cornwall, took place at midnight on Sunday, when 
400,000 tons of rock fell from the head to the bottom of the pit 
with a terrible roar. The fall had been anticipated, and the 
plant and railways it would have overwhelmed had been removed. 


Her Masesty’s new first-class cruiser Spartiate, which 
left Portsmouth on the 13th inst. on a thirty hours’ steam trial, 
returned the next day, having developed bad effects. The bearings 
of the engines are said to have become so much overheated that 
the metal melted, and a hose had to be played on the high-pressure 
cylinder, 

Waite raking out the fires of the boilers on the new 
—— boat destroyer Tiger at Devonport on Tuesday, five 
stokers became unconscious. They recovered after a time, but 
could give no explanation of the incident. Possibly it was due to 
the generation of a ny volume of carbonic acid gas, caused by 
throwing water upon the drawn fires. 


Since the announcement made last Easter that the 
Hamburg-American Packet Company had marked a load-line on 
its steamer Batavia, the other sea-going vessels of the company 
have been similarly treated one after the other. This is said to 
have been done at the expressed wish of the German Emperor. 
Only two or three other cargo boats now remain to be marked. 


An interesting feature of the forthcoming Building 
‘Trades’ Exhibition will be a special section devoted solely to fire- 
resisting materials, methods of construction, and appliances. This 
section, which will form the first collective exhibit of its kind, is to 
be organised by the Excutive of the British Fire Prevention 
Committee, A separate hall has been set aside for the firepoofing 
exhibits. 

Tue first electrically-driven plant for the recovery of 
or by the dredging —— has recently been introduced into 

ictoria, Australia, The plant consists of a 500-kilowatt two- 
phase alternator from which current is transmitted about one-half 
mile overhead tc two barges, each barge containing a 50 horse- 
power motor driving a gravel pump, and a 150 horse-power motor 
for the hydraulic pumps. The motors drive the pumps through 
friction clutches and a rope drive. 


AccorpINnG to information received from New York, 
Mr. Holland, the inventor of the much-discussed submarine boat, 
is about to demonstrate in a remarkable his confid in 
his type of boat. He is credited with the intention of crossing the 
Atlantic to Lisbon next February in a submarine boat of special 
construction. The object of the voyage is to prove the utility of 
these vessels operating from a remote base. ‘The boat will carry, 
besides the inventor, a crew of eight men. 


THE new battleship Glory met with a singular mishap 
on Monday as she was steaming out of Portsmouth harbour to test 
her after-barbette guns in the Channel. By some means the steam 
had been turned off from the steering gear, with the result that 
the vessel began to drift toward the shore on the port side, and 
narrowly escaped colliding with the gun-wharf wall. Fortunately 
both engines were put astern in sufficient time to stop her way, 
and she was got into mid-stream, but she then drifted to starboard, 


THE Corporation of Barrow is about to seek parlia- 
mentary powers to provide a better water supply at a cost of 
£150,000. The chief item is the proposal to make a reservoir of 
Slathwaite Tarn, which flows into the river Duddon. A dam 
17 chains in length will be constructed. There will be a discharge 
pipe and a weir across the [ddon. A line of pipes will be laid 
from Dunnerdale-with-Slathwaite to Barrow, which will run 
— Broughton, Angerton, Kirkby-Iceleth, and Dalton-in- 

urness, 


LancasHirE boilers are now seldom imported into 
Moscow owing to the high duty and freights, which enable local 
makers to supply much cheaper than foreigners, the work turned 
out being good. Tubular boilers being lighter, pay less duty and 
freight, and are largely imported from both the United Kingdom 
and Germany, many also being made in Russia. The raw material 
required for the construction of these boilers not having risen in 
price in Russia as it has done in other countries, local makers have 
naturally a great advantage over foreigners, 


New records are established every season in carrying 
iron ore on Lake Superior. The latest big cargo reported was 
taken down by the steamer Maricopa and two barges for the 
Minnesota Iron Company. The barges were towed by the steamer, 
and the three vessels together carried 22,635 English tons of iron 
ore, which is claimed to be the greatest quantity ever moved on 
Lake Superior by asingle engine. The average speed made by the 
tow was eleven miles an hour, and the crews numbered forty-one 
men, of whom twenty-five were on the steamer and eight on each 


barge. 


TueERE is a scheme on foot for bridging the Tyne at the 
harbour mouth between North and South Shields. A syndicate 
has been formed with a capital of £130,000, to erect an aérial 
suspension bridge at a sufficient altitude to allow shipping to be 
carried on without interruption. The bridge is to be 200ft. high, 
and will have a clear span of 640ft. The engineers are Mr. G. H. 
Gadsby, Westminster, and M. Arnodin, a French engineer. The 
latter is at present engaged in erecting a bridge of this kind at 
Newport, Mon. The bridge will be on the principle of a platform 
suspended by cables, which will be sufficiently large to accommo- 
date tramcars, horses and carts, and 200 passengers, and the 
whole will be worked by electricity. 


Unper the direction of the South Metropolitan Gas 
Company, the lamps on Southwark Bridge, to the number of 
twenty-one, have each been fitted with one of Sugg’s high-pressure 
gas incandescent burners, consuming 10 cubic feet of gas "on hour, 
and giving a light equal to 350 candles, The lamps are the design 
of Mr. Murray, Surveyor to the Corporation of the City of London, 
and expressly made by William Sugg and Co. for the lighting of 
this bridge. The pressure of the gas from the street mains is 2in., 
and this pressure is increased to Yin. by means of one of Sugg’s 
automatic pressure increasers, The total consumption of gas for 
lighting the whole of the bridge is only 210 cubic —_ and this 
gives a total illuminating effect equal to 7350 candles, being 
twelve times more light than was obtained under the old system. 
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AT WORK IN THE CULEBRA CUTTING 


ANOTHER VIEW OF THE CULEBRA CUTTING ~ 


| 
- 
“ 
- * 
= 
| 
| | 
3 , 4 | 
| 
| 
| 
» 
| =< 
| 
| 
+g 
f 


\ 
‘ 
. 
, 
' 


